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NAME
ar— archive and library maintainer
SYNOPSIS
ar key dfile name ...
DESCRIPTION
Ar maintains groups oflés combined into a single argkifile. Itsmain use is to create and update library
files as used by the loaddt can be used, though, foryasimilar purpose.
Keyis one character from the saéttux, optionally concatenated with Afile is the archie fle. The
namesare constituent files in the arghifle. Themeanings of th&ey characters are:
d means delete the named files from the aechiie.
r means replace the named files in the arcliie. If the archie file does not sst, r creates it. If the
named files are not in the arehifile, they are appended.
t prints a table of contents of the arghiile. If no names are gn, all files in the archie ae tabled. If
names are gen, only those files are tabled.
u is similar tor except that only those files thatdeakeen modified are replaced. If no names avergiall
files in the archvie that hae been modified are replaced by the modified version.
x extracts the namedlés. If no names are ggn, all files in the archie ae extracted. Inneither case does
x alter the archvie file.
v means erbose. Undethe verbose optiorar gives a fle-by-file description of the making of a we
archive file from the old archie aad the constituenilés. Thefollowing abbreviations are used:
c copy
a append
d delete
r replace
X extract
FILES
/tmp/vtm? temporary
SEE ALSO
Id (1), archive (V)
BUGS

Optiontv should be implemented as a table with more information.

There should be a way to specify the placement ofnafibe in an archie. Currently, it is daced at the
end.

Sincear has not been rewritten to deal properly with the file system modesx&acted files hee mode
666.

For the same reason, only the first 8 characters of file names are significant.
If the same file is mentioned twice in an argument list, it may be put in theaisite.
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NAME
as— assembler

SYNOPSIS
as[ -] name ...

DESCRIPTION
As assembles the concatenation of the narilesl. fIf the optional first ayument- is used, all undéfed
symbols in the assembly are treated as global.

The output of the assembly is left on tie &.out. It is executable if no errors occurred during the assem-
bly, and if there were no unresolved external references.

FILES
/lib/as2 pas® of the assembler
/tmp/atm[1-3]? temporary
a.out object

SEE ALSO
Id (1), nm (1), db (1), a.out (V), ‘UNIX Assembler Manual'.

DIAGNOSTICS
When an inputife cannot be read, its name followed by a question mark is typed and assembly ceases.
When syntactic or semantic errors ocausngle-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 Plasspassible
errors are:

Parentheses error

Parentheses error

String not terminated properly

I ndirection used illgdly

lllegd assignment to.’

Error in address

Branch instruction is odd or too remote
Error in expression

Error in local (‘f or ‘b’) type symbol
Garbage (unknown) character

End of file inside an if

Multiply defined symbol as label

Word quantity assembled at odd address
‘. different in pass 1 and 2

Relocation error

Undefined symbol

Syntax error

* P\ —

XCUUOZI~ OmNmMwW>-

BUGS
Symbol table werflow is not checked.x errors can cause incorrect line numbers in following diagnostics.
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NAME
bas— basic

SYNOPSIS
bas| file ]

DESCRIPTION
Basis a dialect of Basic. If a file argument is provided, ilei§ used for input before the console is read.
Basaccepts lines of the form:

statement
integer statement

Integer numbered statements (known as internal statements) are stored foretattore Thg are stored
in sorted ascending ordeNon-numbered statements are immediatehceted. Theesult of an immedi-
ate expression statement (that does neg hel as its highest operator) is printed.

Statements ha the following syntax:

expression
The expression isxecuted for its side effects (assignment or function call) or for printing as de-
scribed abee.

comment...
This statement is ignored. It is used to interject commentary in a program.

done
Return to system Vel.

draw expression expression expression
A line is dravn on the Tektronix 611 display ‘/dev/vt0’ from the current display position to the XY
co-ordinates specified by the firstdvexpressions. Thecale is zero to one in both X and Y direc-
tions. Ifthe third epression is zero, the line isvisible. Thecurrent display position is set to the
end point.

display list
The list of epressions and strings is concatenated and displayed (i.e. printed) on the 611 starting at
the current display position. The current display position is not changed.

dump
The name and current value oBgy variable is printed.
edit
The UNIX editor ed, is invoked with thefile agument. Afterthe editor ®its, this file is recompiled.

erase
The 611 screen is erased.

for name= expression expression statement
for name= expression expression

next
The for statement repetitely executes a statement (first form) or a group of statements (second
form) under control of a name@nable. Thevariable 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 expression
The expression isvaluated, truncated to an integer angaition goes to the corresponding oae
numbered statment. Ikecuted from immediate mode, the internal statements are compiled first.

if expression statement
if expression

[ else
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]

The statement (first form) or group of statements (second fornxeésited if the expressionvau-
ates to non-zero. In the second form, an optietsdallows for a group of statements to beeeuted
when the first group is not.

fi

list [expression [expression]]
is used to print out the stored internal statemelfitao arguments are \gn, all internal statements
are printed. If one argument isvgn, only that internal statement is listelfitwo arguments are gk
en, all internal statements includly between the arguments are printed.

print list
The list of epressions and strings are concatenated and printed. (A string is delimited by " charac-
ters.)

prompt list
Promptis the same ggrint except that no newline character is printed.

return [expression]
The expression isveluated and the result is passed back asahe\of a function call. If noxpres-
sion is gven, zero is returned.

run
The internal statements are compildthe symbol table is re-initialized. The random number gener
ator is reset. Control is passed to the lowest numbered internal statement.

save [expression [expression]]
Saveis like list except that the output is written on tfile agument. Ifno argument is gen on he
commandh.out is used.

Expressions he the following syntax:

name
A name is used to specify anable. Nameare composed of a letter followed by letters and digits.
The first four characters of a name are significant.

number
A number is used to represent a constaie. Anumber is written in Fortran style, and contains
digits, an optional decimal point, and possibly a scale factor consistingedbbowed by a possibly
signed exponent.

( expression
Paentheses are used to alter normal ordevaftiation.

_expression
The result is the mation of the expression.

expression operator expression
Common functions of tavarguments are abbreviated by theotgguments separated by an operator
denoting the functionA complete list of operators isvgn below.

expression [expression [ expression] ... )
Functions of an arbitrary number of arguments can be called bypagssion followed by the gu-
ments in parentheses separated by commas. The expresdi@ies to the line number of the entry
of the function in the internally stored statements. This causes the internal statements to be com-
piled. If the expressionvaluates ngative, a huiltin function is called. The list of builtin functions
appears beie.

name| expression [, expression | ...]
Each expression is truncated to angeteand used as a specifier for the name. The result is syntacti-
cally identical to a namea[1,2] is the same as[1][2]. The truncated expressions are restricted to
values between 0 and 32767.

The following is the list of operators:
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= is the assignment operatofhe left operand must be a name or an array element. The result is the
right operand. Assignment binds right to left, all other operators bind left to right.

& |
& (logical and) has result zero if either of its arguments are zero. It has result one if bajh-its ar
ments are non-zerd.(logical or) has result zero if both of itsgaments are zero. It has result one if
either of its arguments are non-zero.

< <= > >= == <>
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 theisgeeifation. They return
zero otherwise. Relational operators at the samd Bxtend as follows: a>b>c is the same as
a>b&b>c.

+ -_—
Add and subtract.

*/

Multiply and divide.

Exponentiation.
The following is a list of builtin functions:

arg(i)
is the value of the-th actual parameter on the currenelef function call.
exp(x)
is the exponential function aof
log(x)
is the natural logarithm of
sqr(x)
is the square root of
sin(x)
is the sine ok (radians).
cos(x)
is the cosine of (radians).
atn(x)
is the arctangent of Its value is betweens/2 and/2.

rmd()
is a uniformly distributed random number between zero and one.

expr()
is the only form of program inputA line is read from the input andatuated as anxpression. The
resultant value is returned.

abs(x)
is the absolute value &f
int(x)
returnsx truncated (twards 0) to an integer.
FILES
/tmp/btm? temporary
b.out sae file
DIAGNOSTICS

Syntax errors cause the incorrect line to be typed with an underscore where thailearséli other diag-
nostics are self explanatory.
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BUGS
Has been known to g core images.
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NAME
bc - arbitrary precision interact language
SYNOPSIS
be[-1][file...]
DESCRIPTION

Bc is an interactie processor for a language which resembles C but provides unlimited precision arith-
metic. Ittakes input from aynfiles given, then reads the standard input. The ‘~I' argument stands for the
name of a library of mathematical subroutines which contains sine (named ‘s’), cosine (‘c’), arctangent
(‘a"), natural logarithm (‘I'), and exponential (‘e’). The syntax furprograms is as follows; E means e
pression, S means statement.

Comments
are enclosed in /* and */.

Names
letters a-z
array elements: letter[E]
The words ‘ibase’, ‘obase’, and ‘scale’

Other operands
arbitrarily long numbers with optional sign and decimal point.
(E)
sgrt (E)
<letter> (E, ..., E)

Operators
+ —-*/ %"
++ — (prefix and postfix; apply to names)
== <= >= = < >
= =+ =— =* =] =0p =

Statements
E
{S;...; S}
if(E)S
while (E) S
for(E;E;E)S
null statement
break
quit
Function definitions arexemplified by
define <letter> ( <letter> ,..., <letter>) {
auto <letter>, ... , <letter>
S;...S
return (E)

All function arguments are passed by value.

The value of a statement that is agpression is printed unless the main operator is an assigniBitmér
semicolons or newlines may separate statemegsignment tescaleinfluences the number of digits to be
retained on arithmetic operations. Assignmentibageor obaseset the input and output number radix re-
spectvely.

The same letter may be used as an array name, a function name, and assiatpéesimultaneouslyAu-

to’ variables are s&d and restored during function calls. All otheanables are global to the program.
When using arrays as function arguments or defining them as automddibles empty square bratk
must follov the array name.
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For example
scale = 20
define e(x){
autoa, b, c, i, s
a=1
b=1
s=1
for(i=1; 1==1; i++){
a=dx
b = bt
c=db
if(c == 0) return(s)
S=stC
}
}

defines a function to compute an approximate value of the exponential function and
for(i=1; i<=10; i++) e(i)

prints approximate values of the exponential function of the first ten integers.

FILES

usr/lib/lib.b mathematicdibrary
SEE ALSO

dc(l), C Reference Manual, “BC — An Arbitrary Precision Desk-Calculator Language.
BUGS

No &&, | | yet.
for statement must ke dl three E’s
quitis interpreted when read, not whewmauted.

BQ(I)
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NAME
cat- concatenate and print
SYNOPSIS
catfile ...
DESCRIPTION
Catreads each file in sequence and writes it on the standard output. Thus
cat file
prints the file, and
cat filel file2 >file3
concatenates the first tWiles and places the result on the third.
If no input file is given, or if the argument ‘=’ is encounterezit reads from the standard input file.
SEE ALSO
pr(1), cp(l)
DIAGNOSTICS
none; if a file cannot be found it is ignored.
BUGS

cat x y >xandcat x y >ycause strange results.



cc (1) 5/15/74 cqal)

NAME
cc— C compiler
SYNOPSIS
cc[-cl[-pl[—fI[-O1[-S][-P]file ...
DESCRIPTION
Ccis the UNIX C compiler It accepts three types of arguments:
Arguments whose names end with ‘.c’ are taken to be C source prograyresethempiled, and each ob-
ject program is left on the file whose name is that of the source with ‘.0’ substituted for ‘.c’. The ‘.0’ file is
normally deleted, hower, if a Sngle C program is compiled and loaded all at one go.
The following flags are interpreted log. Seeld (I) for load-time flags.

-c  Suppress the loading phase of the compilation, and force an algdotlie producedven if only
one program is compiled.

-p Arrange for the compiler to produce code which counts the number of times each routine is called;
also, if loading ta&s place, replace the standard startup routine by one which automatically calls the
monitorsubroutine (Ill) at the start and arranges to write aaba.ouffile at normal termination of
execution of the object program. Amxecution profile can then be generated by userof (1).

—f  In systems without hardave floating-point, use a version of the C compiler which handles floating-
point constants and loads the object program with the floating-point interpBeiamot use if the
hardware is present.

-0 Invoke an object-code optimizer.

=S Compile the named C programs, andvéedhe assembler-language output on correspondieg f
suffixed ‘.s’.

—P  Run only the macro preprocessor on the named C programs, aadhleautput on corresponding
files sufixed “.i".

Other arguments are taken to be either loader flggnaents, or C-compatible object programs, typically
produced by an earliec run, or perhaps libraries of C-compatible routin€bese programs, together with
the results of ancompilations specified, are loaded (in the ordeemji to produce anxecutable program
with namea.out.
FILES
file.c inputfile
file.o objecffile
a.out loadeautput
/tmp/ctm? temporary
/lib/c[01] compiler
/lib/fc[01] floating-pointcompiler
/lib/c2 optionaloptimizer
/lib/crt0.0 runtimestartoff
/lib/mcrt0.0 runtimestartof of profiling
/lib/fert0.0 runtimestartof for floating-point interpretation
/lib/libc.a Clibrary; see section Ill.
/lib/liba.a Assemblelibrary used by some routines in libc.a
SEE ALSO
“ Programming in C— a tutoridlC Reference Manual, monitor (Ill), prof (1), cdb (1), Id (1).
DIAGNOSTICS

The diagnostics produced by C itself are intended to begahireatory Occasional messages may be pro-
duced by the assembler or load&f these, the most mystifying are from the assembrigrarticular ‘m,”
which means a multiply-defined external symbol (function or data).

-10-
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BUGS

-11 -
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NAME
cdb—- C debugger

SYNOPSIS
cdb[a.out[core]]

DESCRIPTION
Cdbis a debugger for use with C programs. It is useful for both post-mortem and imtedatiigging.
An important feature afdbis that &en in the interactie ase no advance planning is necessary to use it; in
particular it is not necessary to compile or load the programyirs@atial way nor to include grspecial
routines in the object file.

The first argument tadbis an object program, preferably containing a symbol table; if meb da.out” is
used. Thesecond argument is the name of a core-image file; if it is memgicore” is used. Thecore fle
need not be present.

Commands tadb consist of an address, followed by a single command charpossibly followed by a
command modiér. Usually if no address isggn the last-printed address is used. An address may be fol-
lowed by a comma and a numpierwhich case the command applies to the appropriate number of succes-
sive aldresses.

Addresses arexpressions composed of names, decimal numbers, and octal humbers (which begin with
“0") and separated by “+and “-”" . Evaluation proceeds left-to-right.

Names of external variables are written just ag #ne in C. For various reasons the external names gener
ated by C all bgin with an underscore, which is automatically tacked ondtiy Currently it is not possi-
ble to suppress this feature, so symbolsifeefin assembly-language programs) which do not begin with
underscore are inaccessible.

Variables local to a function (automatic, static, and arguments) are accessible by writing the name of the
function, a colon‘’’, and the name of the local variable (e!qdin:argc’). Thereis no notion of the
“ current’ function; its name mustwablys be written explicitly.

A number which begins witH0'’ is taken to be octal; otherwise numbers are decimal, just as iFh€re
is no provision for input of floating numbers.

The construction'hame[expression]assumes thatameis a pointer to an ingger and is equéalent to the
contents of the named cell plus twice tlpression. Noticéhatnamehas to be a genuine pointer and that
arrays are not accessible in thiayw This is a consequence of the fact that types of variables are not cur
rently saed in the symbol table.

The command characters are:

/m print the addressedosds. mindicates the mode of printout; specifying a mode sets the mode until it
is explicitly changed again:
0 octal (default)
i decimal
f  single-precision floating-point
d double-precision floating-point

\  Print the specified bytes in octal.
=  print the value of the addressed expression in octal.
print the addressed bytes as characters. Control and non-ASCII characters are escaped in octal.

" take the contents of the address as a pointer to a sequence of characters, and print the characters up to
a rull byte. Control and non-ASCII characters are escaped as octal.

& Try to interpret the contents of the address as a ppiadrprint symbolically where the pointer
points. Thetypeout contains the name of axte¥nal symbol and, if required, the smallest possible
positive dfset. Onlyexternal symbols are considered.

-12 -
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?  Interpret the addressed location as a PDP-11 instruction.

$m If no mis given, print a stack trace of the terminated or stopped program. The last call made is listed
first; the actual guments to each routine arevgi in octal. (If this is inappropriate, the guments
may be gamined by name in the desired format usifi§)’ If mis “r'’’, the contents of the PDP-11
general registers are listedf. mis “f'’, the contents of the floating-point registers are listed. In all
cases, the reason wthe program stopped or terminated is indicated.

%m According tom, set or delete a breakpoint, or run or continue the program:

b  An address within the program must beegi a breakpoint is set ther@rdinarily, breakpoints
will be set on the entry points of functions, buy &ocation is possible as long as it is tirstf
word of an instruction. (Labels ddréppear in the symbol table yet.) Stopping at the acirsl f
instruction of a function is undesirable because toengakbolic printouts work, the functios’
sare £quence has to be completed; theretaieautomatically mees breakpoints at the start of
functions down to the first real code.

It is impossible to set breakpoints on pure-procedure programs (—n flag on cc or Id) because the
program text is write-protected.

d An address must bewgh; the breakpoint at that address is reedo

r  Run the program being defjged. Bllowing the ‘%r’’, arguments may be \gn; they cannot
specify 1/O redirection ¢'’, *'<’”) or filters. No address is permissible, and the program is
restarted from scratch, not continued. Breakpoints shouwiel lieeen set if apwere desired.The
program will stop if ap signal is generated, such asgéeinstruction (including simulated float-
ing point), bus errgror interrupt (see signal(ll)); it will also stop when a breakpoint occurs and in
ary case announce the reason. Then a stack trace can be printed, named locations examined, etc.

¢ Continue after a breakpoint. It is possibla probably useless to continue after an error since
there is no way to repair the cause of the error.

SEE ALSO
cc (), db (1), C Reference Manual

BUGS
Use caution in believing values of register variables at the lowests tef the call stack; the value of agre
ister is found by looking at the place where it was supposedséolban saed by the callee.

Some things are still needed to ra@kib uniformly better thamb: non-C symbols, patching files, patching
core images of programs being run. tiwld be desirable to ka the types of variables around to reake
correct style printout more automatic. Structure members shoulbitetbte.

Naturally there are all sorts of neat features not handlee dikditional breakpoints, optional stopping on
certain signals (li& illegd instructions, to ally breakpointing of simulated floating-point programs).

-13-
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NAME
chdir— change working directory
SYNOPSIS
chdir directory
DESCRIPTION
Directory becomes the meworking directory The process must v exeute (search) permission direc-
tory.
Because a meprocess is created taxecute each commandhdir would be inefective if it were written as
a normal command. It is therefore recognized axeteted by the Shell.
SEE ALSO
sh (1), pwd (1)
BUGS

-14 -
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NAME
chmod- change mode

SYNOPSIS
chmod octal file ...

DESCRIPTION

The octal mode replaces the mode of each ofild®e fThemode is constructed from the OR of the fallo
ing modes:

4000 seuser ID on gecution

2000 segroup ID on &ecution

1000 sticly bit for shared, pure-procedure programs (see below)
0400 ready owner

0200  writeby owner

0100 eecute (search in directory) by owner

0070 readwrite, execute (search) by group

0007 readwrite, execute (search) by others

Only the owner of a file (or the super-user) may change its mode.

If an executable fle is set up for sharing'¢n” option ofld (1) ), then mode 1000 prents the system from
abandoning the swap-space image of the program-text portion ofethehkn its last user terminates.
Thus when the next user of the fibeeeutes it, the tet need not be read from the file system but can simply

be svapped in, saving time. Ability to set this bit is restricted to the super-user since swap space is con-
sumed by the images; it is only worth while for heavily used commands.

SEE ALSO
Is (1), chmod (1)

BUGS

-15-
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NAME
cmp- compare tw files
SYNOPSIS
cmp[-1][ —s]filel file2
DESCRIPTION
The two files are compared(If filelis ‘~', the standard input is used.) Under default optiengpymakes
no comment if theiles are the same; if thaliffer, it announces the byte and line number at which the dif-
ference occurredlf one file is an initial subsequence of the otltleat fact is notedMoreover, return code
0 is yielded for identical files, 1 for different files, and 2 for an inaccessible or missing argument.
Options:
-1 Print the byte number (decimal) and the differing bytes (octal) for each difference.
—s Print nothing for differing files; return codes only.
SEE ALSO
diff (1), comm (1)
BUGS

-16 -
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NAME
comm- print lines common to twfiles

SYNOPSIS
comm[ - [123]]filel file2

DESCRIPTION
Commreadsdfilel andfile2, which should be in sort, and produces a three column output: lines digiin
lines only infile2; and lines in bothiles. Thefilename ~* means the standard input.
Flags 1, 2, or 3 suppress printing of the corresponding coldmuscomm —12 prints only the lines com-
mon to the tw files; comm =23 prints only lines in the first file but not in the secondmm -123is a no-
op.

SEE ALSO
cmp (1), diff (1)

BUGS

-17 -
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NAME
cp — copy
SYNOPSIS
cpfilel file2
DESCRIPTION
The first file is copied onto the secon@ihe mode and owner of the target file are preserved if it already e
isted; the mode of the source file is used otherwise.
If file2is a directorythen the target file is a file in that directory with the file-namélet.
It is forbidden to copa file onto itself.
SEE ALSO
cat (1), pr (1), mv (1)
BUGS

-18-
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NAME

cref — make adoss reference listing

SYNOPSIS

cref [ —acilostux123] name ...

DESCRIPTION

FILES

Cref makes a cross reference listing of program files in assembler or C formatiléghaamed as gu-
ments in the command line are searched for symbols in the appropriate syntax.

The output report is in four columns:

wm @ ©6 @ o
symbol fle see text as it appears in file
below

Crefuses either aignorefile or anonlyfile. If the—i option is gven, the next argument is taken to be an
ignorefile; if the—o option is gven, the next argument is taken to beoaty file. Ignoreandonlyfiles are
lists of symbols separated bywénes. Allsymbols in arignorefile are ignored in columns (1) and (3) of
the output. If aronlyfile is given, only symbols in that file appear in column (1). At most onei ahd-o
may be used. The default setting-is Assembler predefined symbols or &Words are ignored.

The -s option causes current symbols to be put in column 3. In the assethbleurrent symbol is the
most recent name symbol; in C, the current function narhe—| option causes the line number within the
file to be put in column 3.

The -t option causes the nextailable agument to be used as the name of the intermediate tempiteary f
(instead of /tmp/crt??). The file is created and is not vethat the end of the process.

Options:

o)}

assembler format (default)

C format input

useignorefile (see abee)

put line number in col. 3 (instead of current symbol)
useonlyfile (see abee)

current symbol in col. 3 (default)

user supplied temporary file

print only symbols that occur exactly once
print only C external symbols

sort output on column 1 (default)

sort output on column 2

sort output on column 3

WNERLRXcC 0O —™0

/tmp/crt?? temporaries

lusr/lib/aign dedult assemblegnorefile
lusrl/lib/cign dedult Cignorefile
/usr/bin/crpost  pogtrocessor
/usr/binfupost  pogtrocessor foru option
/bin/sort usedo sort temporaries

SEE ALSO

BUGS

as (1), cc ()

-19-



DATE (1) 11/1/74 DATE (1)

NAME
date- print and set the date

SYNOPSIS
date[ s] [ mmddhhmmlyy] ]

DESCRIPTION
If no argument is gen, the current date and time are printéidan argument is gen, the current date is
set. Thefirstmmis the month numbedd is the day number in the montih is the hour number (24 hour
system); the secomdmis the minute numbeyy is the last 2 digits of the year number and is optioRat.
example:

date 10080045

sets the date to Oct 8, 12:45 ANMhe current year is the default if no year is mentioned. The system oper
ates in GMT. Datetakes care of the cwersion to and from local standard and daylight time.
If the argument is's,” datecalls the networkile store via the TIU interface (if present) and sets the clock
to the time thereby obtained.

DIAGNOSTICS
“No permissiori’if y ou arent the supewuser and you try to change the date; “badvemsion’ if t he date
set is syntactically incorrect.

FILES
/dev/tiu/d0

BUGS
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NAME
db - debug

SYNOPSIS
db [ core [ namelist]] F1]

DESCRIPTION
Unlike mary delugging packages (including DECCODT, on which db is loosely basedidb is not loaded
as part of the core image which it is used to examine; instead it exaitaaeSypically, the file will be ei-
ther a core image produced afteraalf or the binary output of the assembl€ore s the file being de-
bugged; if omittedcore is assumedNamelistis a fle containing a symbol table. If it is omitted, the sym-
bol table is obtained from the file being debugged, or if not there &ont. If no appropriate name list
file can be foundjb can still be used but some of its symbolic facilities becomedilable.

For the meaning of the optional third argument, see the last paragraph belo

The format for mostlb requests is an address followed by a one character commalddesses arexe
pressions 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.

Anoctal number is an absolute quantity with the appropriate value.

A decimal number immediately followed byis an ésolute quantity with the appropriate value.
Anoctal number immediately followed Ibyis a relocatable quantity with the appropriate value.
Thesymbol. indicates the current pointer d¢b. The current pointer is set by madly requests.

L

A* before an ®pression forms an expression whose value is the number in the word addressed by the
first expression. A alone is equwialent to *.".

7. Expressionseparated by or blank are expressions witlalue equal to the sum of the components.
At most one of the components may be relocatable.

8. Expressionseparated by form an &pression with value equal to the difference to the components.
If the right component is relocatable, the left component must be relocatable.

9. Expressionare &auated left to right.
Names for registers are built in:

r0...r5
sp

pc

frO ... fr5

These may bexamined. Theivalues are deduced from the contents of the stack in a core iifmge f
They are meaningless in a file that is not a core image.

If no address is gen for a command, the current address (also specifiel"yis assumed. lrgeneral,
“.” points to the last word or byte printed dly.

There aralb commands forxamining locations interpreted as numbers, machine instructions, ASGlI char
acters, and addressdsor numbers and characters, either bytes or words mayamieed. Thédollowing
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 a® WSCIl characters.
The addressed byte is printed as an ASCII character.
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The addressed word is printed in decimal.

? The addressedand is interpreted as a machine instruction and a symbolic form of the instruction, in-
cluding symbolic addresses, is printeQften, the result will appear exactly as it was written in the
source program.

& The addressed word is interpreted as a symbolic 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 characteinew line”) This command advances the current location couhfeahd prints
the resulting location in the mode last specified by one of theeabquests.

This character decrements’‘and prints the resulting location in the mode last selected one of the
above requests. lis a cowerse to <nl>.

% Exit.

Odd addresses to word-oriented commands are rounded dcheincrementing and decrementing aof *
done by the<nl> and” requests is by one or twdepending on whether the last command weasdver byte
oriented.

The address portion of wamf the aboe mmmands may be followed by a comma and then byxpres-
sion. Inthis case that number of sequential words or bytes specified by the expression is priritedd-
vanced so that it points at the last thing printed.

There are tw commands to interpret the value of expressions.

= When preceded by an expression, the value ofxtheession is typed in octal. When not preceded by
an expression, the value of'‘ s indicated. Thizommand does not change the value.bf “

An dtempt is made to print thevgn expression as a symbolic address. If the expression is relocat-
able, that symbol is found whoselwe is nearest that of the expression, and the symbol is typed, fol-
lowed by a sign and the appropriatésef. Ifthe value of the expression is absolute, a symbol with
exactly the indicatedalue is sought and printed if found; if no matching symbol is d&ed, the oc-

tal value of the expression isvgi.

The following command may be used to patch the file being debugged.

I This command must be preceded by mpression. Thealue of the expression is stored at the loca-
tion addressed by the curreriwe 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 fault type and the contents of the general registersvarad gther rgisters to be printed
both in octal and symbolic format. The values are ag\leze at the time of the fault.

For some purposes, it is important to kmdéow addresses typed by the user correspond with locations in

the file being debigged. Themapping algorithm empied bydb is non-trivial for two reasons: First, in an

a.outfile, there is a 20(8) byte header which will not appear wheril¢his foaded into core forxecution.

Therefore, apparent location 0 should correspond with actual file offseé&thnd, addresses in core im-

ages do not correspond with the addresses used by the program because in a core image there is a heade
containing the system’per-process data for the dumped process, and also because the stack is stored con-
tiguously with the tet and data part of the core image rather than at the highest possible locBiions.

obeys the following rules:

If exactly one argument is\gin, and if it appears to be amout file, the 20-byte header is skipped during
addressing, i.e., 20 is added to all addresses typed. As a consequence, the header can be giamined be
ning at location-20.

If exactly one argument is\gn and if the file does not appear to beaoutfile, no mapping is done.

If zero or two arguments are gen, the mapping appropriate to a core imalgei$ emplyed. Thismeans

that locations aba the program break and beidhe stack déctively do not exist (and are not, iladt,
recorded in the corélé). Locationsabove the users gack pointer are mapped, in looking at the cdee f

to the place where thieare really stored. The per-process data kept by the system, which is stored in the
first part of the core file, cannot currently be examined (exce$). by
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If one wants to examine a file which has an associated nameutiss, ot a core image file, the lasgar
ment ‘=" can be used (actually the only purpose of the last argument is theakumber of guments
not equal to tw). Thisfeature is used most frequently in examining the memory file /dev/imem.

SEE ALSO
as (1), core (V), a.out (V), od (1)

DIAGNOSTICS
“ File not found’if t he first argument cannot be read; otherwigg.*

BUGS
There should be some way to examine the registers and other per-process data in a core image; also there
should be some way of specifying double-precision addresses. It does wopdtrabout sharedtesey-
ments.
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NAME

2/8/75 DO(1)

dc - desk calculator

SYNOPSIS

de[file ]

DESCRIPTION

Dc is an arbitrary precision arithmetic packaderdinarily it operates on decimal integers, but one may
specify an input base, output base, and a number of fractional digits to be mainthieederall structure

of dcis a stacking (neerse Polish) calculatorlf an agument is gren, input is taken from that file until its
end, then from the standard input. The following constructions are recognized:

number

o S T o

<X >X

The value of the number is pushed on the st@#ckumber is an unbroken string of the digits 0-9.
It may be preceded by an underscote input a ngative rumber Numbers may contain decimal
points.

0% -
The top tvo values on the stack are added (+), subtractgdnfultiplied (*), divided (/), remain-
dered (%), orxponentiated (). The twventries are popped fofhe stack; the result is pushed on the
stack in their place. Anfractional part of an exponent is ignored.

The top of the stack is popped and stored int@ester named, wherex may be an character If
thesis capitalizedx is treated as a stack and the value is pushed on it.

The walue in rgisterx is pushed on the stack. Thayigterx is not altered. All registers start with
zero \alue. Ifthel is capitalized, rgisterx is treated as a stack and its top value is popped onto the
main stack.

The top value on the stack is duplicated.
The top value on the stack is printed. The top value remains unchanged.
All values on the stack and in registers are printed.

exits the program. [fxecuting a string, the recursionvi is popped by tw. If q is capitalized, the
top value on the stack is popped and the striegugion level is popped by that value.

treats the top element of the stack as a character string@ndes it as a string of dc commands.
puts the bracketed ascii string onto the top of the stack.

=X
The top tvo dements of the stack are popped and compaRegjisterx is executed if thg obey the
stated relation.

replaces the top element on the stack by its square Aogtexisting fractional part of the gument
is taken into account, but otherwise the scale factor is ignored.

interprets the rest of the line as a UNIX command.

All values on the stack are popped.

The top value on the stack is popped and used as the number radix for further input.
The top value on the stack is popped and used as the number radix for further output.

the top of the stack is popped, and thaltig is used as a nongative <ale factor: the appropriate
number of places are printed on output, and maintained during multiplicattsioli and gpo-
nentiation. Thenteraction of scaleakctor input base, and output base will be reasonable if all are
changed together.

The stack leel is pushed onto the stack.
A line of input is taken from the input source (usually the console)xaadted.
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An example which prints the first ten values of n! is

[lal+dsa*plalO>y]sy
Osal

lyx

SEE ALSO
bc (1), which is a preprocessor fdc providing infix notation and a C-li&k g/ntax which implements func-
tions and reasonable control structures for programs.

DIAGNOSTICS
(x) ? for unrecognized character x.
(x) ? for not enough elements on the stack to do what was asked by command x.
‘Out of space’ when the free list is exhausted (tooynttgits).
‘Out of headers’ for too mgmumbers being kept around.
‘Out of pushdown’ for too manitems on the stack.
‘Nesting Depth’ for too manlevds of nestedxecution.

BUGS
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NAME
dd - corvert and copy a file
SYNOPSIS
dd [option=value] ...
DESCRIPTION
Dd copies the specified input file to the specified output with possiblersions. Thestandard input and
output are used by daflt. Theinput and output block size may be specified tceetakvantage of ra
physical I/O.
option values
if= input file name; standard input is default
of= outputfile name; standard output is default
ibs= inputblock size (default 512)
obs= outpublock size (default 512)
bs= sethoth input and output block size, supersedbgandobs; also, if no cowrersion is
specified, it is particularly &tient since no copneed be done
chs=n corversion buffer size
skip=n skip ninput records before starting copy
count=n copy only ninput records
corv=ascii corert EBCDIC to ASCII
ebcdic comert ASCIl to EBCDIC
Icase maflphabetics to lower case
ucase maplphabetics to upper case
swab svap every pair of bytes
noerror danot stop processing on an error
sync packvey input record tabs
S sgeral comma-separated omnsions
Where sizes are specified, a number of bytexpeaed. Anumber may end witk, b or w to specify
multiplication by 1024, 512, or 2 respesty. Also a pair of numbers may be separated by indicate a
product.
Cbsis used only ifascii or ebcdiccorversion is speciéd. Inthe former casebscharacters are placed into
the cowersion huffer, converted to ASCII, and trailing blanks trimmed andwikine added before sending
the line to the outputln the latter case ASCII characters are read into theecgian huffer, converted to
EBCDIC, and blanks added to ngaldp an atput record of sizebs.
After completiondd reports the number of whole and partial input and output blocks.
For example, to read an EBCDIC tape blocked ten 80-byte EBCDIC card images per record into the ASCII
file x:
dd if=/dev/rmt0 of=x ibs=800 cbs=80 osrascii,Icase
Note the use of ra magtape.Dd is especially suited to I/O on thearghysical devices because it alle
reading and writing in arbitrary record sizes.
SEE ALSO
cp (1)
BUGS

The ASCII/EBCDIC cowersion tables are taken from the 256 character standard in the CAGM368.
It is not clear hw this relates to real life.

Newlines are inserted only on ogasion to ASCII; padding is done only on eersion to EBCDIC. There
should be separate options.

-26 -



DIFF (1) 5/15/74 DIFR(1)

NAME
diff — differential file comparator
SYNOPSIS
diff [ -] namel name2
DESCRIPTION
Diff tells what lines must be changed irotfiles to bring them into agreement. The normal output contains
lines of these forms:
nlan3,n4
nl,n2d n3
nil,n2cn3,n4
These lines resemblked commands to caert file namelinto file name2. The numbers after the letters
pertain to fle name2. In fact, by exchanging ‘a’ for ‘d’ and reading backd one may ascertain equally
how to cornvert file name2into namel.As in ed,identical pairs wheral=n2or n3= n4are abbreviated as
a sngle number.
Falowing each of these lines come all the lines that are affected in the first file flagged by *, then all the
lines that are affected in the second file flagged.’by *
Under the- option, the output dodiiff is a script ofa, candd commands for the edited,which will change
the contents of therst file into the contents of the second. In this connection, the following shell program
may help maintain multiple versions ofief Only an ancestralile ($1) and a chain ofersion-to-version
edscripts ($2,$3,...) made ljff need be on handA ‘ latest version’ appears on the standard output.
(cat $2 ... $9; echo "1,$pMed-$1
Except for occasional ‘jackpotgjff finds a smallest sfi€ient set of file differences.
SEE ALSO
cmp (1), comm (1), ed (1)
DIAGNOSTICS
‘jackpot’ — To seed things up, the program uses hashivou havestumbled on a case where there is a
chance that this has resulted in a difference being called where none acigtely. eSSometimereversing
the order of files will ma& a pckpot go way.
BUGS

Editing scripts produced under theption are naie dout creating lines consisting of a single *
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NAME
dsw — delete interactiely

SYNOPSIS
dsw| directory ]

DESCRIPTION
For each file in the gien directory (.’ if not specifed) dswtypes its namelf y is typed, the file is deleted,;
if X, dswexits; if new-line, the file is not deleted; if anything eldeywasks again.

SEE ALSO
rm (1)

BUGS

The namalswis a carryger from the ancient past. Its etymology is amusing.
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NAME
du — summarize disk usage

SYNOPSIS
du[-s][-a][name ...]

DESCRIPTION
Du gives the number of blocks contained in all files and (reeelg) directories within each speigtl di-
rectory or filename. If nameis missing, .” is used.
The optional ayument-s causes only the grand total to beegi. Theoptional agument-a causes an en-
try to be generated for eadlef Absenceof either causes an entry to be generated for each directory only.
A file which has tw links to it is only counted once.

BUGS

Non-directories gien as aguments (not undefa option) are not listed.

Remuwable file systems do notavk correctly since i-numbers may be repeated while the corresponding
files are distinctDu should maintain an i-number list per root directory encountered.
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NAME
echo- echo arguments
SYNOPSIS
echol[ arg ... ]
DESCRIPTION
Echowrites its arguments in order as a line on the standard oiuttfis mainly useful for producing di-
agnostics in command files.
BUGS
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NAME
ed- text editor

SYNOPSIS
ed[ —][name]

DESCRIPTION
Edis the standard text editor.

If a nameargument is gien, ed simulates are command (see bel) onthe named file; that is to sape
file is read intoed’s buffer so that it can be edited. The optiorasuppresses the printing of character
counts bye, r andw commands.

Ed operates on a cgmf any file it is editing; changes made in the gd@aveno effect on the file until &
(write) commands given. Thecopy of the text being edited resides in a temporary file calleditféer.
There is only one buffer.

Commands tedhave a smple and regular structure: zero or madaresse$ollowed by a single character
commandpossibly followed by parameters to the command. These addresses specify one or more lines in
the uffer. Every command which requires addresses haaulieAddresses, so that the addresses can often
be omitted.

In general, only one command may appear on a line. Certain commarndshalimput of tat. Thistext
is placed in the appropriate place in thdfér. While edis accepting text, it is said to beimput mode In
this mode, no commands are recognized; all input is merely collecieat mode is left by typing a period
‘" alone at the beginning of a line.

Ed supports a limited form akgular expressiomotation. Aregular expression specifies a set of strings of
characters. Anember of this set of strings is said torhbatchedoy the regulargpression. Theegular -
pressions allowed bydare constructed as follows:

1. Anordinary character (not one of those discussed\ei®a regular expression and matches that ehar
acter.

2. Acircumflex
line.

at the beginning of a regular expression matches the empty string at the beginning of a

3. Acurreny symbol ‘$’ at the end of a regular expression matches the null character at the end of a line.
A period " matches aycharacter except a new-line character.

5. Aregular expression followed by an asterisk ** matcheg mmmber of adjacent occurrences (includ-
ing zero) of the regular expression it follows.

6. Astring of characters enclosed in square brackets ‘[ | matclyeshamacter in the stringub no others.
If, however, the first character of the string is a circumfl&€ the regular expression matchey ahar-
acter except new-line and the characters in the string.

7. Theconcatenation of regular expressions is a regufaression which matches the concatenation of the
strings matched by the components of the regular expression.

8. A regular expression enclosed between the sequences \(" and ‘\)’is identical to the unadprasd e
sion; the construction has side effects discussed undsctmemand.

9. Thenull regular expression standing alone is eglant to the last regular expression encountered.

Regular expressions are used in addresses to specify lines and in one commarl®éeto specify a
portion of a line which is to be replacefd.it is desired to use one of the regular expression metacharacters
as an ordinary charactehat character may be preceded by ‘\'. This also applies to the character bounding
the regular expression (often /") and to ‘\' itself.

To understand addressing @l it is necessary to kmothat at ag time there is aurrent line Generally
speaking, the current line is the last line affected by a commanayérp the exact effect on the current
line is discussed under the description of the command. Addresses are constructed as follows.
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Thecharacter.” addresses the current line.
Thecharacter ‘$’ addresses the last line of the buffer.
A decimal numben addresses theth line of the buffer.

“x' addresses the line ma#t with the mark name characterwhich must be a lwer-case letter
Lines are marked with tHecommand described b&lo

5. Aregular pression enclosed in slashes ‘/' addresses the first line found by searebérd) thee
end of the bffer and stopping at the first line containing a string matching the regydegssion.
If necessary the search wraps around to the beginning of the buffer.

P w b

6. Aregular expression enclosed in queries “?’ addressesr¢dife found by searchingward the
beginning of the hffer and stopping at the first line containing a string matching the regyierse
sion. Ifnecessary the search wraps around to the end of the buffer.

7. Anaddress followed by a plus sign ‘+’ or a minus sighf bllowed by a decimal number spéesf
that address plus (resp. minus) the indicated number of lines. The plus sign may be omitted.

8. If an address begins with ‘+’ or ‘-’ the addition or subtraction ieriakith respect to the current
line; e.g. ‘=5’ is understood to mear5'.

9. If an address ends with ‘+' or ‘~’, then 1 is added (resp. subtracéexdq consequence of this rule
and rule 8, the address ‘-’ refers to the line before the currentNioeeover, trailing ‘+' and ‘~’
characters hee aumulative dfect, so ‘——' refers to the current line less 2.

10. To maintain compatibility with earlier version of the edjttire character ’ in addresses is entirely
equivalent to ‘-’
Commands may require zero, one, op tsdresses. Commandaehich require no addressegaad the
presence of an address as an ef@ammands which accept one omtaddresses assume default addresses
when insuficient are gien. If more addresses arevgi than such a command requires, the last one @r tw
(depending on what is accepted) are used.

Addresses are separated from each other typically by a coynriidéy may also be separated by a semi-
colon 4. In this case the current liné s set to the previous address before the next address is interpreted.
This feature can be used to determine the starting line for forward and backward searches (The?’)
second address of yatwo-address sequence must correspond to a linaMioldpthe line corresponding to

the first address.

In the following list ofed commands, the default addresses are shown in parentheses. The parentheses are
not part of the address, but are used tovshat the gien addresses are the default.

As mentioned, it is generally ithel for more than one command to appear on a lihewever, any com-
mand may be sfiked by ‘p’ or by ‘I, in which case the current line is either printed or listed resghcti
in the way discussed belo

(.)a

<text>

The append command reads theegitext and appends it after the addressed liheis left on the
last line input, if there were gnotherwise at the addressed line. Address ‘0’ g&lléor this com-
mand; text is placed at the beginning of the buffer.

(.,.)c

<text>

The change command deletes the addressed lines, then accepts input text which replaces these lines.
‘. is left at the last line input; if there were none, it is left at the first line not deleted.

(.,.)d
The delete command deletes the addressed lines frorftee Bhe line originally after the last line
deleted becomes the current line; if the lines deleted were originally at the endy tlastiee be-

comes the current line.
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e filename
The edit command causes the entire contents ofutffier ho be deleted, and then the namikdtb be
read in. ‘.  is set to the last line of theuffer. The number of characters read is typddename’ is
remembered for possible use as a default file name in a subsequantommand.

f filename
The filename command prints the currently remembered file nameilelidie’ is gven, the cur
rently remembered file name is changed to ‘filename’.

(1,%) g/rgular expression/command list
In the global command, thédt step is to markwery line which matches thegn reqular expres-
sion. Therfor every such line, the gen command list is xecuted with " i nitially set to that line.A
single command or the first of multiple commands appears on the same line with the global com-
mand. Alllines of a multi-line list gcept the last line must be ended with R, i, andc commands
and associated input are permitted; thé€rminating input mode may be omitted if it would be on
the last line of the command list. The (globahmmandsg, andv, are not permitted in the com-
mand list.

()i

<text>

This command inserts thevgn text before the addressed lin&! is left at the last line input; if there
were none, at the addressed line. This command differs frommdbmmand only in the placement
of the text.

(.)kx
The mark command marks the addressed line with nambich must be a lwercase letter The
address form X then addresses this line.

(.,.)!
The list command prints the addressed lines in an unambiguous way: non-graphic characters are
printed in octal, and long lines are folded. leommand may folly any ather on the same line.

(.,.)ma
The mwe ommand repositions the addressed lines after the line addressedThy last of the
moved lines becomes the current line.

(...)p
The print command prints the addressed lin€es.is left at the last line printedThe p command
may be placed on the same line aftey e@@mmand.

q
The quit command causedto exit. No automatic write of a file is done.

($) rfilename
The read command reads in theepifile after the addressed line. If no file name igeqgj the re-
membered file name, if gnis used (seee andf commands).The remembered file name is not
changed unless ‘filename’ is the very first file name mentiodattiress ‘0’ is Igd for r and causes
the file to be read at the beginning of thdfér. If the read is successful, the number of characters
read is typed. ."is | eft at the last line read in from the file.

(.,.)sregular gpression/replacement/ ,or

(.,.)sregular expression/replacement/g
The substitute command searches each addressed line for an occurrence of thd sgmpddr -
pression. Oreach line in which a match is found, all matched strings are replaced by the replace-
ment specified, if the global replacement indicator ‘g’ appears after the commhaimel.global indi-
cator does not appeanly the first occurrence of the matched string is replateid.an error for the
substitution todil on all addressed line#\ny character other than space or new-line may be used in-
stead of /" to delimit the regular expression and the replaceméns. left at the last line substituted.

An ampersand ‘& appearing in the replacement is replaced by the string matching the regular e
pression. Thepecial meaning of ‘&’ in this context may be suppressed by preceding it by \'. As a
more general feature, the charactens Wheren is a digit, are replaced by the text matched bynthe
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th regular subexpression enclosed between \(' and When nested, parenthesized syivessions
are present is determined by counting occurrences of \(’ starting from the left.

Lines may be split by substituting new-line characters into thEhe new-line in the replacement
string must be escaped by preceding it by ‘\'.

(.,.)ta
This command acts just Bkhe m command, except that a gopf the addressed lines is placed after
address (which may be 0). ."is left on the last line of the cgp

(1,%) virgular expression/command list
This command is the same as the global command except that the commancadeitedewith
initially set to eery line exceptthose matching the regular expression.

(1,%$) wfilename
The write command writes the addressed lines onto tea §le. If the file does notyast, it is cre-
ated mode 666 (readable and writeable \®yy®ne) . The rememberedié name isnot changed un-
less ‘filename’ is the very first file name mentioned. If e hame is gien, the rememberedld
name, if ay, is uised (see andf commands).‘." is unchanged. Ithe command is successful, the
number of characters written is typed.

$) =
The line number of the addressed line is typeds unchanged by this command.
IUNIX command

The remainder of the line after the " is sent to UNIX to be interpreted as a comrharsdun-
changed.

(.+1)<newline>
An address alone on a line causes the addressed line to be phitiaahk line alone is equélent to
‘+1p’; it is useful for stepping through text.

If an interrupt signal (ASCII DEL) is sergdprints a ‘?” and returns to its commanude

Some size limitations: 512 characters per line, 256 characters per global command list, 64 characters per
file name, and 128K characters in the temporéey fThe limit on the number of lines depends on the
amount of core: each line takes 1 word.

FILES
tmp/#, temporary; ‘#' is the process number (in octal).

DIAGNOSTICS
?’ for errors in commands; “‘TMP’ for temporary filw@flow.

SEE ALSO
A Tutorial Introduction to the EDélt Editor (B. W. Kernighan)

BUGS
Thescommand causes all marks to be lost on lines changed.
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NAME
egn — typeset mathematics
SYNOPSIS
egn[file] ...
DESCRIPTION
Eqgnis a trof (1) preprocessor for typesetting mathematics on the Graphics Systems phototypdsatier
is almost alays
eqn file ... | troff
If no files are spediéd, eqnreads from the standard inpuA.line beginning with.EQ” marks the start of
an equation; the end of an equation is marked by a ligiatiag with *.EN"’. Neitherof these lines is al-
tered or defined bggn,so you can define them yourself to get centering, numbering Aditother lines
are treated as comments, and passed through untouched.
Spaces, tabs, newlines, braces, double quotes, tilde and circareftbe only delimiters. Brace§}' ' are
used for grouping. Use tildes “To get extra spaces in an equation.
Subscripts and superscripts are produced with ¢yedrds sub andsup. Thusx sub i makesx;, a sub i
a
sup 2producesa?, and e 2up {x sup 2 +y sup jives Y. Fractions are made wittver. a over bis b
and1 over sqrt {ax sup 2 +bx+cls ——————— . sqrt makes square roots.
Vax2 +bx+c
n
The leywordsfrom andto introduce lower and upper limits on arbitrary thinrg(in > x; is made witHim
T &
from {n-> inf} sum from O to n x sub Left and right brackts, braces, etc., of the right height are made
O 20
with left andright: left [ x sup 2 + y sup 2 over alpha right ] "=froducesx® + y;D: 1. Theright
O O
clause is optional.
a
Vertical piles of things are made wigile, Ipile, cpile, andrpile: pile {a above b above gjroducesb.
c
There can be an arbitrary number of elements in a lgike left-justifies, pile andcpile center with differ-
ent vertical spacing, angile right justifies.
Diacritical marks are made withot, dotdot, hat, bar: x dot = f(t) baris x = f(t). Default sizes and fonts
can be changed witkize nand various ofoman, italic, andbold.
Keywords like sum(3) int ([) inf (c0) and shorthands lik>= &) —> (- >), != (#), are recognizedSpell
out Greek letters in the desired case, apha, GAMMA. Mathematical wrds like sn, cos, log are made
Roman automaticallyTroff (1) four-character escapesédilci (0) can be used gmwhere. Stringenclosed
in double quotes "..." are passed through untouched.
SEE ALSO
A System for pesetting Mathematics (Computer Science Technical Report #17, Bell Laboratories, 1974.)
TROFF Users’ Manual (internal memorandum)
TROFF Made Trivial (internal memorandum)
troff (1), neqn (1)
BUGS

Undoubtedly Watch out for small or large point sizest’'s tuned too well for size 10. Be cautious if in-
serting horizontal or vertical motions, and of backslashes in general.
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NAME
exit — terminate command file

SYNOPSIS
exit

DESCRIPTION
Exit performs aseekto the end of its standard inpulef Thus,if it is invoked inside a file of commands,
upon return fronext the shell will discwer an end-of-file and terminate.

SEE ALSO
if (1), goto (1), sh (I)

BUGS
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NAME
fc — Fortran compiler

SYNOPSIS
fc[ —c] sfilel.f ... ofilel ...

DESCRIPTION

Fcis the UNIX Fortran compilerlt accepts three types of arguments:

Arguments whose names end with afe assumed to be Fortran source program unitg;ateecompiled,

and the object program is left on the file sfilel.o (i.e. fleevihose name is that of the source with ‘.0’

substituted for “.f’).

Other arguments (except fer) are assumed to be either loader flags, or object programs, typically pro-

duced by an earligfic run, or perhaps libraries ofoRran-compatible routines. These programs, together

with the results of ancompilations specified, are loaded (in the ordeegji to produce anxecutable pro-
gram with name.out.

The —c agument suppresses the loading phase, as dgesy@ax error in ap of the routines being com-

piled.

The following is a list of differences betwefrand ANSI standard Fortran (also see the BUGS section):

1. Arbitrary combination of types is allowed irxgressions. Noall combinations are expected to be
supported at runtime. All of the normal e@rsions ivolving integer, real, double precision and com-
plex are allowed.

2. Two forms of “implicit”’ statements are recognizethplicit integer /i —n/ or implicit integer (i—n).
Thetypes doublecomplex, logical*l, integer*1, integer*2, integer*4 (same as integer), real*4 (real),
and real*8 (double precision) are supported.

4. & as the first character of a line signals a continuation card.

5. cas the first character of a line signals a comment.

6. All keywords are recognized in lower case.

7. Thenaotion of ‘column 7’ is not implemented.

8. G-formatinput is free form leading blanks are ignored, the first blank after the start of the number
terminates the field.

9. Acomma in ap numeric or logical input field terminates the field.

10. Therds no carriage control on output.

11. Asequence dfi characters in double quotes " is egaléent ton h followed by those characters.

12. Indata statements, a hollerith string may initialize an array or a sequence of array elements.

13. Thenumber of storage units requested by a bimeagl must be identical to the number contained in
the record being read.

14. If the frst character in an input file i$#'’, a preprocessor identical to the C preprocessor is called,
which implements'#define” and “#include” preprocessor statements. (See the C reference manual
for details.) The preprocessor does not recognize Hollerith strings written kith

In I/O statements, only unit numbers 0-19 are supported. Unit numreéers to file fonin; (e.g. unit 9 is

file ‘fort09"). For input, the file mustyast; for output, it will be created. Unit 5 is permanently associated

with the standard input file; unit 6 with the standard outjpeit fAlso seesetfil (111) for a way to associate

unit numbers with named files.

FILES

a.out loadedutput

f.tmp[123] temporarydeleted)

Jusr/fort/fcl compileproper
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/lib/fr0.0 runtimestartoff
Nlibffilib .a interpretelibrary
/lib/libf.a builtin functions, etc.
/lib/liba.a systentibrary

SEE ALSO

rc (1), which announces a more pleasaattfan dialect; the ANSI standard; Id (I) for loader flagr
some subroutines, try iertaetarg, setfil (I11).

DIAGNOSTICS
Compile-time diagnostics arevgh in English, accompanied if possible with the offending line number and
source line with an underscore where the error occufRehtime diagnostics arevgh by number as fol-
lows:

1 invdid log argument

2 bad ag count to amod

3 bad ag count to atan2

4 excessve agument to cabs

5 exp too large in cexp

6 bad ag count to cmplx

7 bad ag count to dim

8 excessve agument to exp

9 bad ag count to idim

10 badarg count to isign

11  badarg count to mod

12  badarg count to sign

13 illegd argument to sqrt

14  assigned/computepbto out of range
15 subscripbut of range

16  real**realoveflow

17  (nedive real)**real

100 illegd I/O unit number

101 inconsistentise of /O unit

102 cannotreate output file

103 cannobpen input file

104 EOFon input file

105 illegd character in format

106 formatdoes not begin with (

107 nocorversion in format but non-empty list
108 ecessve parenthesis depth in format
109 illegd format specification

110 illegd character in input field

111 endof format in hollerith specification
112 badargument to setfil

120 badargument to ierror

999 unimplementethput corversion

BUGS
The following is a list of those features not yet implemented:
arithmetic statement functions
scale factors on input
Backspacestatement.
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NAME
file — determine file type
SYNOPSIS
filefile ...
DESCRIPTION
File performs a series of tests on eaajuarent in an attempt to classify it. If an argument appears to be
ascii,file examines the first 512 bytes and tries to guess its language.
BUGS
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NAME
find - find files

SYNOPSIS

5/15/74 FIND(1)

find pathname expression

DESCRIPTION

Find recursvely descends the directory hieraydinom pathnameseeking iles that match a booleanpres-
sionwritten in the primaries gen below. In the descriptions, the gumentn is used as a decimal igier
where+n means more tham —n means less thamandn means exactip.

—name filename

—perm onum

—type ¢

—links n
—useruname
—group gname
-sizen

—atimen
—-mtime n
—execcommand

—-ok command

—print

Tue if thefilenameargument matches the current file nanmiormal Shellargument
syntax may be used if escaped (watch out for ‘[, ‘?’ and *").

Tue if the file permission flags exactly match the octal nurobem(see chmod(l)).
If onumis prefxed by a minus sign, more flag bits (017777, see stat(ll)) become signif-
icant and the flags are comparéthgs&onum)==onum.

True if the type of theilt is ¢, wherec is b, ¢, dor f for block special file, character
special file, directory or plain file.

True if the file has links.

Tue if the file belongs to the usaname.

Ast is for —user so shall it be for-group (someday).
True if the file isn blocks long (512 bytes per block).
True if the file has been accessed itays.

True if the file has been modified imdays.

Tue if the eecuted command returns exit status zero (most commands do). The end of
the command is punctuated by an escaped semicélaommand agument ‘{} is re-
placed by the current pathname.

Lile —execexcept that the generated command line is printed with a question mark
first, and is wecuted only if the user respongs

Always true; causes the current pathname to be printed.

The primaries may be combined with these operators (ordered by precedence):

!

-a

-0
(expression)

prefix not

infix and,second operandrduated only if first is true
infix or, second operandrduated only if first is false
parentheses for grouping. (Must be escaped.)

To remove files named ‘a.out’ and *.0’ not accessed for a week:

find / "(" -name a.outo —name "*.0" ")"-a-atime +7-a-execrm {} " ;"

FILES
/etc/passwd

SEE ALSO

sh (1), if(l), file system (V)

BUGS

There is no way to check device type.
Syntax should be reconciled wifh
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NAME
goto — command transfer

SYNOPSIS
goto label

DESCRIPTION
Gotois alloved only when the Shell is taking commands fromea fThefile is searched from the die-
ning for a line beginning with *:’ follwed by one or more spaces followed by Higel. If such a line is
found, thegotocommand returns. Since the read pointer in the comnil@ngioints to the line after the la-
bel, the effect is to cause the Shell to transfer to the labelled line.
‘" is a do-nothing command that is ignored by the Shell and only serves to place a label.

SEE ALSO
sh (1)

BUGS
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NAME
grep— search a file for a pattern

SYNOPSIS
grep[-v][-b][-c][-n]expression [file]...

DESCRIPTION
Grepsearches the input files (standard inputd#j for lines matching the regulaxpression. Normally
each line found is copied to the standard output. If-thdlag is used, all lines but those matching are
printed. Ifthe—c flag is used, only a count of matching lines is printed. If-thélag is used, each line is
preceded its relate line number in theile. If the-b flag is used, each line is preceded by the block num-
ber on which it was found. This is sometimes useful in locating disk block numbers by context.
In all cases the file name is shown if there is more than one input file.
For a momplete description of the regular expression, see e€éje should be taken when using the char
acters $* [~ | () and \ in the regular expression asdteealso meaningful to the Shell. It is generally nec-
essary to enclose the ent@gressionargument in quotes.

SEE ALSO
ed (1), sh (I)

BUGS

Lines are limited to 256 characters; longer lines are truncated.
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NAME
if — conditional command
SYNOPSIS
if expr command [ & ... ]
DESCRIPTION
If evduates the xpressionexpr, and if its value is true,xecutes the gien commandwith the gven argu-
ments.
The following primitives ae used to construct tieepr:
—r file trueif the file exists and is readable.
-w file trueif the file exists and is writable.
sl=s2 trueif the stringsslands2are equal.
sll=s2 trueif the stringsslands2are not equal.
{ command} The bracketed command igeeuted to obtain thexé@ status. Status zero is considered
true. The command must not be anotffer
These primaries may be combined with the following operators:
! unary ngdion operator
-a binaryandoperator
-0 binaryor operator
(expr) parentheses for grouping.
—a has higher precedence tham. Notice that all the operators and flags are separate argumehtntb
hence must be surrounded by spadéstice also that parentheses are meaningful to the Shell and must be
escaped.
SEE ALSO
sh (1), find (1)
BUGS
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NAME
kill —terminate a process

SYNOPSIS
kill [ -signo ] processid ...

DESCRIPTION

Kills the specified processes. The process number of each asynchronous process started with ‘&’ is report-
ed by the Shell. Process numbers can also be found bypsging

If process number 0 is used, then all processes belonging to the current user and associated with the same
control typewriter are killed.

The killed process must belong to the current user unless he is the super-user.
If a signal number preceded By” i s gven as frst argument, that signal is sent insteadibf(seesignal

().
SEE ALSO
ps (1), sh (1), signal (II)

BUGS
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NAME
Id - link editor

SYNOPSIS
Id [ —sulxrdni ] name ...

DESCRIPTION
Ld combines seeral object programs into one; resolveseenal references; and searches libraries. In the
simplest case the names ofi@al object programs arewgn, andld combines them, producing an object
module which can be eithexeeuted or become the input for a furthétrun. (Inthe latter case, ther op-
tion must be gien to presene the relocation bits.) The output tuf is left ona.out. This file is made x
ecutable only if no errors occurred during the load.

The argument routines are concatenated in the orderisgecitheentry point of the output is the dia-
ning of the first routine.

If any argument is a libraryit is searched exactly once at the point it is encountered in the argument list.
Only those routines defining an unresolved external reference are loaded. If a routine from a library refer
ences another routine in the libratlye referenced routine must appear after the referencing routine in the
library. Thus the order of programs within libraries is important.

Ld understands seral flag arguments which are written preceded by’ a Exceptfor I, they should ap-
pear before the file names.

—-s ‘squash’ the output, that is, renethe symbol table and relocation bits teesgpace (but impair the
usefulness of the dafger). Thisnformation can also be remad by strip.

—-u take the following argument as a symbol and enter it as imetkin the symbol table. This is useful
for loading wholly from a librarysince initially the symbol table is empty and an unresolved reference
is needed to force the loading of the first routine.

—-I This option is an abbvetion for a library name-| alone stands for ‘/lib/liba.a’, which is the stan-
dard system library for assembly language prograthsstands for ‘/lib/likx.a’ wherex is ary charac-
ter. A library is searched when its name is encountered, so the placemetti®bagnificant.

—x do not presew local (non-.globl) symbols in the output symbol table; only enter external symbols.
This option s@es osme space in the output file.

-X Save local symbols except for those whose names begin withTtis option is used bgcto discard
internally generated labels while retaining symbols local to routines.

—r generate relocation bits in the outpil¢ 5o that it can be the subject of anotlderun. Thisflag also
prevents final definitions from being gén to common symbols, and suppresses the ‘undefined sym-
bol' diagnostics.

—-d force definition of common storageen if the-r flag is present.

—-n Arrange that when the output file igeeuted, the text portion will be read-only and shared among alll
users recuting the ile. Thisinvolves maing the data areas up the the first possible 4K word bound-
ary following the end of the text.

—i When the output file isxecuted, the program text and data areas wil Ih ssparate address spaces.
The only difference between this option amdis that here the data starts at location 0.

FILES
/lib/lib?.a libraries
a.out outpufile

SEE ALSO
as (1), ar ()

BUGS
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NAME
In — male a ink

SYNOPSIS
In namel [ name2 ]

DESCRIPTION
A link is a directory entry referring to a file; the same file (together with its size, all its protection informa-
tion, etc) may hee ®veal links to it. There is no way to distinguish a link to a file from its original direc-
tory entry; ag changes in the file are effeat independently of the name by which the file is known.
Ln creates a link to an existingef namel. If name2is given, the link has that name; otherwise it is placed
in the current directory and its name is the last componeraroél.
It is forbidden to link to a directory or to link across file systems.

SEE ALSO
rm (1)

BUGS

There is nothing particularly wrong with, but tp doesnt understand about links and makes oneydap
each name by which a file is known; thus if the tape is extractetbbeopies are restored and the infor
mation that links were wrolved is lost.
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NAME
login — sign onto UNIX
SYNOPSIS
login [ username ]
DESCRIPTION
Thelogin command is used when a user initially signs onto UNIX, or it may be usey @nanto change
from one user to anotheiThe latter case is the one summarizedvalend described here. See ‘do
Get Started’ for hw to dial up initially.
If login is invoked without an argument, it asks for a user name, and, if appropriate, sophs&rehoings
turned of (if possible) during the typing of the password, so it will not appear on the written record of the
session.
After a successful login, accountinite$ are updated and the user is informed of the existence of and mes-
sage-of-the-dayiles. Login initializes the user and group IDs and therking directory then eecutes a
command interpreter (usuali (1)) according to specifications found in a password file.
Login is recognized by the Shell arnckeuted directly (without forking).
FILES
letc/utmp accounting
/usr/adm/wtmp  accounting
.mail mail
/etc/motd message-of-the-day
letc/passwd pasoxd file
SEE ALSO
init (V111), getty (VIII), mail (1), passwd (l), passwd (V)
DIAGNOSTICS
‘login incorrect, if t he name or the password is bad. ‘No Shell;, ‘cannot open passifegronb directo-
ry’: consult a UNIX programming counselor.
BUGS
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NAME
Is — list contents of directory
SYNOPSIS
Is[ —ltasdruifg ] name ...
DESCRIPTION
For each directory ayjument|s lists the contents of the directory; for each filguament,|s repeats its name
and ay other information requested. The output is sorted alphabetically layldefVhenno argument is
given, the current directory is listed. Whervaml arguments are \gn, the aguments are first sorted ap-
propriately but file arguments appear before directories and their contents. Thereeaua gptions:
-1 list in long format, giing mode, number of linkswmer, Sze in bytes, and time of last moddtion
for each ile. (Seebelow.) If the file is a specialilé the size field will instead contain the major and
minor device numbers.
-t sort by time modified (latest first) instead of by name, as is normal
—a list all entries; usually those beginning withdre suppressed
-s give 3ze in blocks for each entry
—d if argument is a directoryist only its name, not its contents (mostly used witho get status on di-
rectory)
—r reverse the order of sort to getveese alphabetic or oldest first as appropriate
—u use time of last access instead of last modification for sorti@X printing (1)
=i printi-number in first column of the report for each file listed
—f force each argument to be interpreted as a directory and list the name found in each slot. This option
turns of I, —t, —=s,and-r, and turns onr-a; the order is the order in which entries appear in the direc-
tory.
—g Give goup ID instead of owner ID in long listing.
The mode printed under thé option contains 11 characters which are interpreted as follows: the first char
acter is
d if the entry is a directory;
b if the entry is a block-type special file;
c if the entry is a character-type special file;
— if the entry is a plain file.
The nat 9 characters are interpreted as three sets of three bits each. The first set refers to owner permis-
sions; the next to permissions to others in the samegosep; and the last to all othergvithin each set
the three characters indicate permission resmhctio read, to write, or toxecute the file as a program.
For a drectory, ‘execute’ permission is interpreted to mean permission to search the directory for a speci-
fied fle. Thepermissions are indicated as follows:
r if the file is readable
w if the file is writable
x if the file is executable
- if the indicated permission is not granted
The group-gecute permission character isvgi & s if the file has set-group-ID mode; élise the user
execute permission character ivgi as sif the file has set-user-ID mode.
The last character of the mode is normally blank but is printét’ast‘he 1000 bit of the mode is oiBee
chmod (I)for the current meaning of this mode.
FILES

letc/passwd to get user Kfor Is —I.
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BUGS
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NAME
mail — send mail to designated users

SYNOPSIS
mail [ -yn ][ person ... ]

DESCRIPTION
Mail with no argument searches for a file called prints it if it is nonentipey asks if it should bea. If
the answer iy, the mail is added tmbox. Finally is truncated to zero lengtffo leave the mailbox un-
touched, hit ‘delete.The question can be answered on the command line with the argument ‘~y’ or ‘-n’.

Whenpersonsare namedmail takes the standard input up to an end of file and adds it topesisbn’sfile.
The message is preceded by the seadgarhe and a postmark.

A personis either a user name recognizeddyyin (1), in which case the mail is sent to the defawtking
directory of that user; or the path name of a directoryhich case in that directory is used.

When a user logs in he is informed of the presence of miilmail will be receied from a sender to
whom is inaccessible or unwritable.

FILES
letc/passwd tadentify sender and locate persons
/etc/utmp tadentify sender
.malil inputmail
mbox s&ed mail
tmp/m# tem(file

SEE ALSO
write (1)

BUGS
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NAME
man- run of section of UNIX manual

SYNOPSIS
man [ section ] [ title ... ]

DESCRIPTION
Man is a shell commandlé which locates and prints one or more sections of this maSgationis the
section number of the manual, as an Arabic not Roman numeral, and is opfitleat one or more sec-
tion names; these names bear a generally simple relation to the page captions in thelfrthawsaction
is missing,l is assumedFor example,

man man

would reproduce this page.

FILES
/usr/man/man?/*

BUGS

The manual is supposed to be reproducible either on the phototypesetter or awrigetygdoweve, on a
typewriter some information is necessarily lost.
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NAME
mesg — permit or dey messages
SYNOPSIS
mesg[n][y]
DESCRIPTION
Mesgwith agumentn forbids messages viarite by revoking non-user write permission on the user’
typewriter. Mesgwith agumenty reinstates permission. All by itselijesgreverses the current permis-
sion. Inall cases the previous state is reported.
FILES
/dev/tty?
SEE ALSO
write (1)
DIAGNOSTICS
‘“?" if the standard input file is not a typewriter
BUGS
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NAME
mkdir — make a drectory
SYNOPSIS
mkdir dirname ...
DESCRIPTION
Mkdir creates specified directories in mode 777. The standard eritead “.." are made automatically.
SEE ALSO
rmdir (1)
BUGS
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NAME
mv — move a rename a file

SYNOPSIS
mv namel name2

DESCRIPTION
Mv changes the name namelto name?2. If name2is a directorynamelis moved to that directory with
its original fle-name. Directoriemay only be meed within the same parent directory (just renamed).
If nameZ2already exists, it is remed beforenamelis renamed.If namezhas a mode which forbids writ-
ing, mv prints the mode and reads the standard input to obtain a line; if the line begiys thithmae
takes place; if nomvexits.
If name2would lie on a differentife system, so that a simple rename is impossibig;opies the file and
deletes the original.

BUGS

It should talke a—f flag, like rm, to suppress the question if the target exists and is not writable.
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NAME
neqgn- typeset mathematics on terminal
SYNOPSIS
negn|file] ...
DESCRIPTION
Neqnis an nrof (I) preprocessorThe input language is the same as that of egn (I). Normal usage is almost
always
neqn file ... | nroff
Output is meant for terminals with foand and reerse capabilities, such as the Model 37 teletype or GSI
terminal.
If no arguments are specifiagkqnreads the standard input, so it may be used as a filter.
SEE ALSO
egn (1), gsi (VI)
BUGS

Because of some interactions withoff there may not alays be enough space left before and after lines
containing equations.
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NAME
newgrp-log in to a ne/ group

SYNOPSIS
newgrp group

DESCRIPTION
Newgrp changes the group identification of its callanalogously tologin. The same person remains
logged in, and the current directory is unchanged,chlculations of access permissions to files are per
formed with respect to the wegroup ID.
A password is demanded if the group has a password and the user himself does not.
When most users log in, thare members of the group named ‘other

FILES
/etc/group, /etc/passwd

SEE ALSO
login (1), group (V)

BUGS

-56 -



NICE (1) 2/8/75 NICE(1)

NAME
nice—run a command at\opriority
SYNOPSIS
nice [ -number] command [ arguments ]
DESCRIPTION
Nice executescommandvith low scheduling priority If a numerical argument is ggn, that priority (in the
range 1-20) is used; if not, priority 4 is used.
The supewser may run commands with priority higher than normal by usinggaive friority, e.g.
‘—-10'.
SEE ALSO
nohup (1), nice (II)
BUGS
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NAME
nm — print name list

SYNOPSIS
nm [ —cnrupg ] [ name ]

DESCRIPTION
Nm prints the symbol table from the output file of an assembler or loader run. Each symbol name is pre-
ceded by its value (blanks if undefined) and one of the Iditdtmdefined)A (absolute)T (text segment
symbol),D (data segment symboB, (bss segment symbol), & (common symbol).If the symbol is local
(non-external) the type letter is in lower case. The output is sorted alphabetically.

If no file is given, the symbols im.out are listed.

Options are:

—-c list only C-style external symbols, that is thosgibering with underscore * .
—g print only global (external) symbols

—-n sort by value instead of by hame

—p dont sort; print in symbol-table order

-r sortin reverse order

—u print only undefined symbols.

FILES
a.out

BUGS

-58 -



NOHUP (1) 11/1/73 NOHUKR1)

NAME
nohup-run a command immune to hangups
SYNOPSIS
nohup command [ arguments ]
DESCRIPTION
Nohupexecutescommandvith hangups, quits and interrupts all ignored.
SEE ALSO
nice (1), signal (Il)
BUGS
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NAME
nroff — format text
SYNOPSIS
nroff [ +n][ -n][ —nn][ —ran][ -mx][ -s][ -h][ —q]files
DESCRIPTION
Nroff formats text according to control lines embedded in the itext Nroff reads the standard input if no
file arguments are ygn. Anargument of just'~'’ refers to the standard input. The nde-bption agu-
ments are interpreted as follows:
+n Output commences at the first page whose page numier iarger.
-n Printing stops after page
-nn First generated (not necessarily printed) pagevengiumbern; simulates “.pnh” .
-ran Set number register to the value
-mname Prepends a standard macro file; simulates “.so /usr/lib/traaes .
-s Stop prior to each page to permit paper loadiRgnting is restarted by typing a \néne’
character.
-h Spaces are replaced where possible with tabs to speed up output (or reduce the size of the out-
put file).
—q Prompt names for insertions are not printed and the bell character is sent instead; the insertion
is not echoed.
FILES
lusrllib/suftab  sufx hyphenation tables
ftmp/rtm? temporary
/usr/lib/tmac.*  standarchacro files
SEE ALSO
NROFF Uses Manual (internal memorandum).
neqn (1), col (1)
BUGS
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NAME
od — octal dump
SYNOPSIS
od[ —abcdho] [file][[ +]offset[.][ b]]
DESCRIPTION
Od dumpsfile in one or more formats as selected by the firgument. Ifthe first argument is missingp
is default. Themeanings of the format argument characters are:
a interprets wrds as PDP-11 instructions and dis-assembles the operation doleovn operation
codes print as ??7?.
b interprets bytes in octal.
c interprets bytes in ascii. Unknown ascii characters are printed as \?.
d interprets words in decimal.
h interprets words in hex.
0 interprets words in octal.
Thefile agument specifies which file is to be dumped. If il® &rgument is specified, the standard input
is used. Thusdcan be used as a filter.
The offset argument specifies the offset in tleevifhere dumping is to commence. This argument is nor
mally interpreted as octal byteH.* .’ is appended, the offset is interpreted in decimal.blfi$ appended,
the ofset is interpreted in blocks. (A block is 512 bytes.) If the file argument is omitted, the offget ar
ment must be preceded by’
Dumping continues until end-of-file.
SEE ALSO
db (1)
BUGS
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NAME
opr - off line print

SYNOPSIS
opr [ —destination ] Fcrm ][ name ... ]

DESCRIPTION
Opr causes the named files to be printeidlioke at the specified destination. If no names appear the stan-
dard input is assumed.

At the mother system the following destinations are recognized. The default destinatfon is
Ip Local line printer.

mh GCOS at Murray Hill Comp CenteiGCOS identification must be registered in the UNIX passw
file (see passwd (V)).

sp Spider network printer.

XX The two-character codex is taken to be a Murray Hill GCOS station id. Useful codes are ‘r1’ for
quality print and ‘ql’ for quality print with special ribbon.

Opr uses spooling daemons that do the job wiailifies become\ailable. Flag-r causes the named
files to be remeed when spooled.Flag —c causes copies to be made so as to insulate the daemons from
ary intervening changes to the files.

Flag—m causes mail to be sent when UNIX is finished transmittingite For GCOS jobs the mail in-
cludes the snumb.

FILES
letc/passwd personalent cards
Nlib/dpr dataphonspooler
/etc/dpd dataphordaemon
/usr/dpd/* spoohrea
Nlib/lpr line printer spooler
letc/lpd lineprinter daemon
lusr/lpd/* spoolarea
Nlib/npr spidemetwork spooler

SEE ALSO
fsend (1), dpd (VIII), Ipd (VIII)

BUGS
Line printer spooler doedrhandle flags.
Spider network spooler doesspool.
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NAME
passwd- change login password

SYNOPSIS
passwdname password

DESCRIPTION
The passwordbecomes associated with theegi login name.This can only be done by corresponding user
or by the super-useAn explicit null argument (") for the password argument reesceny password.

FILES
letc/passwd

SEE ALSO
login (1), passwd (V), crypt (1)

BUGS
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NAME
pfe — print floating exception

SYNOPSIS
pfe

DESCRIPTION
Pfe examines the floating point exceptiorgrgter and prints a diagnostic for the last floating poxeep-
tion.

SEE ALSO
signal (I1)

BUGS

Since the system does novsahe exception gister in a core image file, the message refers to the fast er
ror encountered by gone. Floatingexceptions are therefore volatile.
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NAME
pr — print file

SYNOPSIS
pr[-hheader][ -n][ +n][ ~wn][ -In][-t][ -sc][ -m]name . ..

DESCRIPTION
Pr produces a printed listing of one or moited. Theoutput is separated into pages headed by a date, the
name of the file or a specified headand the page numhelif there are no file gumentspr prints its
standard input, and is thus usable as a filter.

Options apply to all following files but may be reset between files:

-n  producen-column output

+n  begin printing with page

—h treat the next argument as a header to be used instead of the file name

-wn for purposes of multi-column output, @ke width of the page to becharacters instead of the de-
fault 72

—-In take the length of the page to bdines instead of the default 66
-t do not print the 5-line header or the 5-line trailer normally supplied for each page

—-sc separate columns by the single characteistead of by the appropriate amount of white spafce.
missingc is taken to be a tab.

-m print all files simultaneous)yeach in one column
Interconsole messages via write(l) are forbidden durimg a

FILES
/devitty? tosuspend messages.

SEE ALSO
cat (1), cp (1)

DIAGNOSTICS
none; files not found are ignored

BUGS

-65-



PROF (1) 3/12/73 PRF (1)

NAME
prof — display profile data
SYNOPSIS
prof [ -v][ -a][ -l][file]
DESCRIPTION
Prof interprets theifle mon.outproduced by thenonitorsubroutine. Undedefault modes, the symbol table
in the named objectlé (a.outdefault) is read and correlated with thwn.outprofile file. For each rter-
nal symbol, the percentage of time spegtating between that symbol and the next is printed (in decreas-
ing order), together with the number of times that routine was called and the number of milliseconds per
call.
If the —a option is used, all symbols are reported rather than just external symbols-lioghteon is used,
the output is listed by symbol value rather than decreasing perceifftéfge—v option is used, all printing
is suppressed and a profile plot is produced on the 611 display.
In order for the number of calls to a routine to be tallied;theption ofcc must hae been gven when the
file containing the routine was compiled. This option also arranges fardhsutfile to be produced au-
tomatically.
FILES
mon.out forprofile
a.out fornamelist
/devivtO for plotting
SEE ALSO
monitor (1), profil (1), cc (I)
BUGS

Beware of quantization errors.
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NAME
ps-— process status
SYNOPSIS
ps[ aklx ] [ namelist ]
DESCRIPTION
Ps prints certain indicia about ae#i processes. Tha flag asks for information about all processes with
typewriters (ordinarily only on& owvn processes are displayer)asks gen about processes with no type-
writer; | asks for a long listing. Ordinarily only the typewriter number (if not ®oah), the process num-
ber, and an approximation to the command line axergi If thek flag is specified, theile /usr/sys/cords
used in place ofdev/mem.This is used for postmortem system waigffing. Ifa cond argument is\ggn,
it is taken to be the file containing the systemimelist.
The long listing is columnar and contains
The name of the procesgontrol typewriter.
Flags associated with the proce84.: in core; 02: system process; 04: locked in code (e.g. y@i-ph
cal 1/0); 10: being swapped; 20: being traced by another process.
The state of the process. 0: nonexistent; S: sleepingwaiing; R: running; Z: terminated;: T
stopped.
The user ID of the process owner.
The process ID of the process; as in certain cults it is possible to kill a process if yoitktrae
name.
The priority of the process; high numbers meanpaority.
The size in blocks of the core image of the process.
The event for which the process is waiting or sleeping; if blank, the process is running.
The command and its arguments.
Psmalkes an educated guess as to the file name and argumemntsvgen the processas created byxe
amining core memory or the swap area. The method is inherently somewhat unreliable grne/éntaan
process is entitled to desyrthis information, so the names cannot be counted on too much.
FILES
/unix systermamelist
/dev/mem corememory
lusr/sysl/core alternatmre file
/dev searched to find swap device and typewriter names
SEE ALSO
kill (1)
BUGS
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NAME
pwd — working directory name
SYNOPSIS
pwd
DESCRIPTION
Pwdprints the pathname of the working (current) directory.
SEE ALSO
chdir (1)
BUGS
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NAME
rc — Ratfor compiler

SYNOPSIS
rc[-c][-r ][ -f][ ~v]file ...

DESCRIPTION
Rcinvokes the Ratfor preprocessor on a set of Ratfor soule® fltaccepts three types of arguments:

Arguments whose names end with “.r' areetalto be Ratfor source programs;yttaee preprocessed into
Fortran and compiled. Each subroutine or function ‘name’ is placed on a sepanaterfe.fand its object
code is left omame.o.The main routine is oMAIN.f and MAIN.o; block data subprograms go block-
data?.fandblockdata?.0.The files resulting from a ‘.r'ife are loaded into a single objedeffile.o, and
the intermediate object and Fortran files are nestio

The following flags are interpreted by. Seeld (I) for load-time flags.
—Cc  Suppresses the loading phase of the compilation, as dpes@nin anything.
-f  Save Fatran intermediateiles. Thisis primarily for debugging.
-r  Ratfor only; dont try to compile the Brtran. Thismplies-f and—c.
-v  Don'tlist intermediate file names while compiling.

Arguments whose names end with afe taken to be Fortran source programsy twe compiled in the
normal manner (Only one Fortran routine is allowed in & ffle.) Otheramguments are taken to be either
loader flag arguments, or Fortran-compatible object programs, typically produced by anreanieror
perhaps libraries of Fortran-compatible routines. These programs, together with the resyltoofla-
tions specified, are loaded to produce gecetable program with nanseout.

FILES
ratjunk temporary
/usr/bin/ratfor ~ preprocessor
lusr/fort/fcl Fortran compiler

SEE ALSO
“ RATFOR- A Rational Fortran”.
fc(l) for Fortran error messages.

DIAGNOSTICS
Yes, both fronrc itself and from Fortran.

BUGS
Limit of about 50 arguments, 10 block data files.

#define and #include lines ihf'’ files are not processed.
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NAME
rev — reverse lines of a file

SYNOPSIS
rev

DESCRIPTION
Revcopies the standard input to the standard outpegsiag the order of characters ivegy line.

BUGS
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NAME
rm —remove (unlink) files

SYNOPSIS
rm[=f][ -r]name ...

DESCRIPTION
Rmremoves the entries for one or more files from a directolfyan entry was the last link to the file, the
file is destrged. Remual of a file requires write permission in its directpbut neither read nor write per
mission on the file itself.
If a file has no write permissionm prints the ile name and its mode, then reads a line from the standard
input. If the line begins witly, the file is remeed, otherwise it is not. The question is not asked if option
—f was gven or if the standard input is not a typewriter.
If a designated file is a directgrgn eror comment is printed unless the optionauanent-r has been
used. Inthat casetrm recursvely deletes the entire contents of the specified directdoyremove drecto-
riesper sesee rmdir(l).

FILES
/etc/glob to implement ther flag

SEE ALSO
rmdir (1)

BUGS

Whenrm removes the contents of a directory under theflag, full pathnames are not printed in diagnos-
tics.
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NAME
rmdir — remove drectory
SYNOPSIS
rmdir dir ...
DESCRIPTION
Rmdirremoves (deletes) directoriesThe directory must be empty (except for the standard entriasd
*.., which rmdir itself remares). Write permission is required in the directory in which the directory to be
removed gopears.
BUGS

Needs a flag.
Actually, write permission in the directosyparent isnotrequired.
Mildly unpleasant consequences can fellemoval of your own or someone elsadurrent directory.
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NAME
roff — format text

SYNOPSIS
roff [+n][ -n][ -s][ -h]file ...

DESCRIPTION
Roffformats tet according to control lines embedded in the text in thendiles. Encountering nonexis-
tent file terminates printinglncoming interconsole messages are turnédwing printing. The optional
flag arguments mean:
+n  Start printing at the first page with numliver
-n  Stop printing at the first page numbered higher than
-s  Stop before each page (including the first) tovali@per manipulation; resume on receipt of an inter

rupt signal.
—h Insert tabs in the output stream to replace spaces wéreappropriate.
Input consists of intermedtext lines,which contain information to be formatted, aeduest lineswhich
contain instructions about Wwao format it. Request lines b with a distinguishedontmwl character,nor-
mally a period.
Output lines may bélled as nearly as possible with words withougarel to input lineation.Line breaks
may be caused at speed places by certain commands, or by the appearance of an empty input line or an
input line beginning with a space.
The capabilities ofoff are speciéd in the attached Request Summaxymerical values are denoted there
by n or +n, titles by t, and single characters bjNambers denoted +n may be signed +,an which case
they signify relative changes to a quantjtgtherwise thg signify an absolute resettingvlissing n fields are
ordinarily taken to be 1, missing t fields to be empty c fields to shut dthe appropriate special inter
pretation.
Running titles usually appear at top and bottonmvefyepage. Theg are set by requests like
.he'partlpartZpart3

Patl is left justifed, part2 is centered, and part3 is right justified on the pAgg.% dgn in a title is re-
placed by the current page numbAny nonblank may seevas a gote.
ASCII tab characters are replaced in the input bgptacement kearacter,normally a space, according to
the column settings gen by a ta command. (See .tr for Wdo corvert this character on output.)
Automatic hyphenation ofilfed output is done under control ofy.hWhen a word contains a designated
hyphenation learacter,that character disappears from the output ayhéns can be introduced into the
word at the marked places only.

FILES
lusr/lib/suftab  sufx hyphenation tables
tmp/rtm? temporary

SEE ALSO
nroff (1), troff (1)

BUGS

Roffis the simplest of the runfgfrograms, but is utterly frozen.
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REQUEST SUMMARY

Request Brak Initial Meaning

.ad yes yes Begin adjusting right margins.

ar no arabic Arabiage numbers.

.br yes - Causes a line breakthe filling of the current line is stopped.

.bln yes - Insert of n blank lines, on nepage if necessary.

.bp +n yes n=1 Begin nev page and number it n; no n means ‘+1'.

.ccc no c=. Control character becomes ‘c’.

.cen yes - Center the next n input lines, without filling.

.de xx no - Define parameterless macro to beoked by request ‘.xx’ (definition ends
on line beginning.”).

.ds yes no Doublespace; same as “.Is 2'.

eft no =" Even foot title becomes t.

.eht no t="" Even head title becomes t.

fi yes yes Bein filling output lines.

fo no t=" All foot titles are t.

.hcc no none Hyphenation character becomes ‘c’.

.het no =" All head titles are t.

.hx no - Title lines are suppressed.

.hyn no n=1 Hyphenations done, if n=1; and is not done, if n=0.

ig no - Ignore input lines through a line beginning with *

in +n yes - Indent n spaces from left margin.

X +n no - Same as ".in’ but without break.

din no Literal, treat next n lines as text.

3 1
11
)]
ol

Al +n no Line length including indent is n characters.

s +n yes n=1 Line spacing set to n lines per output line.

.m1ln no n=2 Put n blank lines between the top of page and head title.
.m2n no n=2 n blank lines put between head title and beginning of text on page.
.m3n no n=1 n blank lines put between end of text and foot title.

.m4n no n=3 n blank lines put between the foot title and the bottom of page.
.na yes no Stopadjusting the right margin.

.nen no - Begin nev page, if n output lines cannot fit on present page.
.nn +n no - The next n output lines are not numbered.

.nl no no Add5 to page offset; number lines in margin from 1 on each page.
.n2n no no Add5 to page offset; number lines from n; stop if n=0.

.ni +n no n=0 Line numbers are indented n.

.nf yes no Stogfilling output lines.

.nx filename - Change to input file ‘filename’.

.of t no t=""" Odd foot title becomes t.

.oht no t=""" Odd head title becomes t.

.pa +n yes n=1 Same as ".bp'.

pl+n no n=66 Total paper length taken to be n lines.

.po +n no n=0 Page ofset. Alllines are preceded by n spaces.

.ro no arabic Romampage numbers.

.skn no - Produce n blank pages starting next page.

.spn yes - Insert block of n blank lines, except at top of page.

.SS yes yes Singlespace output lines, egalent to “.Is 1'.

tfann.. - Pseudotab settings. Initial tab settings are columns 9 17 25 ...
fcc no space Tab replacement character becomes ‘c’.

i +n yes - Temporarily indent next output line n spaces.

tr cdef.. no - Translate c into d, e into f, etc.

.uln no - Underline the letters and numbers in the next n input lines.

-74 -



SH(1) 5/15/74 SH)

NAME
sh — shell (command interpreter)
SYNOPSIS
sh[-t][-c][name[argl..[arg9]]]
DESCRIPTION

Shis the standard command interpretkris the program which reads and arranges Heewgion of the
command lines typed by most users. It may itself be called as a command to interpret files of commands.
Before discussing the arguments to the Shell used as a command, the structure of command lines them-
selves will be gien.

Commands. Each command is a sequence of non-blank command arguments separated by blanks. The
first argument specifies the name of a command tadmeied. Exceptor certain types of special argu-

ments discussed be&lpthe arguments other than the command name are passed without interpretation to
the invoked command.

If the first argument is the name of ateeutable file, it is inoked; otherwise the string ‘/bin/’ is prepended

to the agument. (Inthis way most standard commands, which reside in ‘/bin’, are found.) If no such com-
mand is found, the string ‘/usr’ is further prepended (e ¢usr/bin/command’) and another attempt is
made to recute the resultinglé. (Certainlesser-used commandsdiin ‘/usr/bin’.)

If a non-directory file hasxecutable mode, but not the form of areeutable program (does not begin with
the proper magic number) then it is assumed to be an ASCII file of commands an8tehés created to
execute it. See’Argument passingbelow.

If the file cannot be found, a diagnostic is printed.

Command lines. One or more commands separated by ‘| or " constitute a chditeo$. The standard

output of each command but the last is taken as the standard input of the next command. Each command is
run as a separate process, connected by pipes (see pipe(ll)) to its neighttmranand line contained in
parentheses ‘()’ may appear in place of a simple command as a filter.

A command lineonsists of one or more pipelines separated, and perhaps terminateat b§" The
semicolon designates sequentigdaution. Theampersand causes the preceding pipeline txdmeigd
without waiting for it to fnish. Theprocess id of such a pipeline is reported, so that it may be used if nec-
essary for a subsequemait or kill.

Termination Reporting. If a command (not followed by ‘&’) terminates abnormaliyressage is printed.
(All terminations other than exit and interrupt are considered abnorifeh)ination reports for com-
mands followed by ‘&’ are gien upon receipt of the first command subsequent to the termination of the
command, or whenwait is executed. Theollowing is a list of the abnormal termination messages:

Bus error
Trace/BPT trap
lllegd instruction
IOT trap

EMT trap

Bad system call
Quit

Floating exception
Memory violation
Killed

Broken Pipe

If a core image is produced; Core dumped’ is appended to the appropriate message.

Redirection of I/O. There are three character sequences that cause the immediately following string to be
interpreted as a special argument to the Shell itself. Such an argument may appear anywhere among the ar-
guments of a simple command, or before or after a parenthesized command list, and is associated with that
command or command list.
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An argument of the form ‘<arg’ causes the file ‘arg’ to be used as the standard input (file descriptor 0) of
the associated command.

An argument of the form ‘>arg’ causes file ‘arg’ to be used as the standard output (file descriptor 1) for the
associated commandArg’ is created if it did not exist, and inaBase is truncated at the outset.

An argument of the form ‘>>arg’ causes file ‘arg’ to be used as the standard output for the associated com-
mand. If‘arg’ did not exist, it is created; if it did exist, the command output is appended to the file.

For example, either of the command lines
Is >junk; cat tail >>junk
(Is; cat tail ) >junk
creates, on file ‘junk’, a listing of the working directpfgllowed immediately by the contents of file ‘tail’.

Either of the constructs ‘>arg’ or ‘>>arg’ associated with bt the last command of a pipeline is ineffec-
tual, as is ‘<arg’ in anbut the first.

In commands called by the Shell, file descriptor 2 refers to the standard output of the Shell lpafee an
rection. Thudilters may write diagnostics to a location whereythevea chance to be seen.

Generation of argument lists. If any argument contains anof the characters ?’, **’ or [, it is treated
specially as follvs. Thecurrent directory is searched for files whitlatchthe given argument.

The character **’ in an argument matchey aming of characters in a file name (including the null string).
The character ‘?’” matchesyasingle character in a file name.

Square brackets ‘[...]’ specify a class of characters which matchemngte file-name character in the

class. Vithin the brackets, each ordinary character is taken to be a member of thé\ghagsof charac-

ters separated by"places in the class each character lexically greater than or equal to the first and less
than or equal to the second member of the pair.

Other characters match only the same character in the file name.

For example, *** matches all file names; ‘?’ matches all one-character file names; ‘[ab]*.s’ matches all file
names beginning with ‘a’ or ‘b’ and ending with *.s’; “?fmn] matches all two-character file names ending
with ‘z’ or the letters ‘i’ through ‘m’.

If the argument with *" or ‘?" also contains a '/, a slightly different procedure is used: instead of the cur-
rent directorythe directory used is the one obtained by taking the argument up to the last /' before a ‘*' or
‘“?’. Thematching process matches the remainder of the argument after this ‘/" against the files in the de-
rived directory For example: ‘/usr/dmr/a*.s’ matches all files in directory ‘/usr/dmr’ which begin with ‘a’
and end with “.s’.

In ary event, a list of names is obtained which match tlguarent. Thidist is sorted into alphabetical or-
der, and the resulting sequence of arguments replaces the single argument containing the *', ‘[', or ‘?".
The same process is carried out for each argument (the resulting lists merged) and finally the com-
mand is called with the resulting list of arguments.

Quoting. The character \' causes the immediately following character to lgsspanial meaning it may

have o the Shell; in this way ‘<’, *>’, and other characters meaningful to the Shell may be passed as part
of aguments. Aspecial case of this feature allows the continuation of commands onto more than one line:
a rew-line preceded by ‘\' is translated into a blank.

Sequences of characters enclosed in double (") or single (") quotes are also taken kwrakgmple:
Is | pr—h "My directory"

causes a directory listing to be producedshpnd passed on fr to be printed with the heading ‘My di-
rectory’. Quotepermit the inclusion of blanks in the heading, which is a single argumpnt to

Argument passing. When the Shell is iroked as a ommand, it has additional string processing capabili-
ties. Recalthat the form in which the Shell isvioked is

sh[name[argl..[arg9]]]
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Thenameis the name of a file which is read and interpreted. If n@ngithis subinstance of the Shell con-
tinues to read the standard input file.

In command lines in the file (not in command input), character sequences of the form ‘$n’nvehere
digit, are replaced by theh argument to the wocation of the Shell (gn). ‘80’ is replaced byame.

The argument-t,’ used alone, causehito read the standard input for a single linecate it as a com-
mand, and thenx@. Thisfacility replaces the older ‘mini-shélll t is useful for interactie programs
which allov users to recute system commands.

The argument=c’ (used with one following argument) causes the next argument to be taken as a command
line and &ecuted. Nonew-line need be present, but new-line characters are treated approprihiz/fia-

cility is useful as an alternaé  ‘—t’ where the caller has already read some of the characters of the com-
mand to beaecuted.

End of file. An end-of-file in the Shel§ input causes it toxd. A side effect of this fact means that the
way to log out from UNIX is to type an ED

Special commands.The following commands are treated specially by the Shell.
chdir is done without spawning awerocess by xecutingsys chdir(ll).

login is done by eecuting /bin/login without creating a weprocess.

wait is done without spawning awerocess by xeecutingsys wait(ll).

shiftis done by manipulating the arguments to the Shell.

‘" is simply ignored.

Command file errors; interrupts. Any Shell-detected errgor an nterrupt signal, during thexecution of
a ommand file causes the Shell to ceaszation of that file.

Processes that are created with ‘&’ ignore interrupts. Also if such a process has not redirected its input
with a ‘<, its input is automatically redirected to the zero length file /dev/null.

FILES
/etc/glob, which interprets *", ‘?’, and .
/dev/null as a source of end-of-file.

SEE ALSO
‘The UNIX Time-Sharing System’, CACM, Jyl$974, which gies the theory of operation of the Shell.
chdir (1), login (1), wait (1), shift (1)

BUGS

There is no way to redirect the diagnostic output.
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NAME
shift — adjust Shell arguments
SYNOPSIS
shift
DESCRIPTION
Shiftis used in Shell command files to shift the argument list left by 1, so th&2 clth nov be referred to
by $1 and so forth.Shiftis useful to iteratever several arguments to a commaritef For example, the
command file
: loop
if $1x = x exit
pr-3 $1
shift
goto loop
prints each of its arguments in 3-column format.
Shiftis executed within the Shell.
SEE ALSO
sh (1)
BUGS
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NAME
size— size of an object file
SYNOPSIS
size[ object ... ]
DESCRIPTION
Sizeprints the (decimal) number of bytes required by the text, data, and bss portions, and their sum in octal
and decimal, of each object-filegament. Ifno file is specifieda.outis used.
BUGS
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NAME
sleep— suspend:ecution for an interval
SYNOPSIS
sleeptime
DESCRIPTION
Sleepsuspendsxecution fortimeseconds. lis used to xecute a command in a certain amount of time as
in:
(sleep 105; command)&
Or to execute a commandvery so often as in this shell command file:
: loop
command
sleep 37
goto loop
SEE ALSO
sleep (1)
BUGS

Timemust be less than 65536 seconds.
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NAME

sort, usort- sort or merge files

SYNOPSIS

sort [ —abdnrtx] [ +pos [ —pos]]... [-mo][name]...
usort[ -umo][name]. ..

DESCRIPTION

FILES

BUGS

Sortsorts all the named files together and writes the result on the standard output. The' nagams the
standard input. The standard input is also used if no input file namesare ghussortmay be used as a
filter.

The default sortdy is an atire line. Default ordering is lexicographic in ASCII collating sequence, except
that lower-case letters are considered the same as the corresponding upper-case letters. Non-ASCII bytes
are ignored. The ordering is affected by the flaglsdnrt, one or more of which may appeatr:

a Do not map lower case letters.

b Leading blanks (spaces and tabs) are not included in fields.

d ‘Dictionary’ order: only letters, digits and blanks are significant in ASCIl comparisons.
n

An initial numeric string, consisting of optional minus sign, digits and optionally included decimal
point, is sorted by arithmetic value.

r  Reverse the sense of comparisons.
tx Tab character between fieldsxs

Selected parts of the line, specified4posand—pos may be used as soré¥s. Pos has the fornm.n,
wherem specifies a number of fields to skip, amd number of characters to skip further into the next field.
A missing is taken to be Otposdenotes the beginning of theyk —posdenotes the first position after the
key (end of line by defult). Theordering rule may bewverridden for a particularéy by appending one or
more of the flagabdnr to +pos

When no tab character has been specified, a field consists of nonblanky pretading blanks. Under
the-b flag, leading blanks are excluded fromeld. Whena tab character has been specified, a field is a
string ending with a tab character.

When leys ae specified, laterdys ae compared only when all earlier ones compare equal. Lines that
compare equal are ordered with all bytes significant.

These flag arguments are also understood:
-m Merge onlythe input files are already sorted.

-0 The next argument is the name of an output file to use instead of the standard output. This file may be
the same as one of the inputs, except under the mergenilag

Usortis a somewhat specialized versiorsoftwhich accepts no collating sequence options: order is al-
ways plain ASCII. It also strips out the second and following copies of duplicated lineflad\ prevents
this stripping. Usortalso understands tmeando options in the same way aert.

Jusritmp/stm???
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NAME
spell-find spelling errors

SYNOPSIS
spell[ -v]file ...

DESCRIPTION
Spellcollects the words from the named documents, and looks them up in a dictibhanyords not
found are printed on the standard outptMords which are reasonable transformations of dictionary entries
(e.g. a dictionary entry plus) are not printed. If no files areggn, the input is from the standard input.
If the —v flag is given, all words which are not literally in the dictionary are printed; those which can be
transformed to lie in the dictionary are so marked, and the others are marked with asterisks.
The process takesv&al minutes.

FILES
/usr/lib/w20086, /usr/dict/words, /usr/lib/spell[123]

SEE ALSO
typo (1)

BUGS

Because of the mapping into lower case and the stripping of special characters, words may be hard to locate
in the original text.

The escape sequences offt(df are not correctly recognized.
More sufixes, and perhaps some prefixes, should be added.
The dictionary cannot be distributed because of copyright limitations.
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NAME
split — split a file into pieces

SYNOPSIS
split -n[file [name ]]

DESCRIPTION
Splitreaddfile and writes it im-line pieces (default 1000), as nyaas recessaryonto a set of output files.
The name of the first output file Emmewith aaappended, and so on lexicographicallfyno output name
is given, x is default.
If no input file is given, or if — is given in its stead, then the standard input file is used.

BUGS
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NAME
strip — remove ymbols and relocation bits
SYNOPSIS
strip name ...
DESCRIPTION
Stripremoves the symbol table and relocation bits ordinarily attached to the output of the assembler and
loader This is useful to sa& gace after a program has been debugged.
The effect ofstrip is the the same as use of theoption ofld.
FILES
tmp/stm? temporariile
SEE ALSO
Id (1), as (1)
BUGS

-84 -



STTY (1) 6/12/72 STTY(1)

NAME
stty — set typewriter options
SYNOPSIS
stty [ option ... ]
DESCRIPTION
Sttysets certain 1/0O options on the current output typewriféith no argument, it reports the current set-
tings of the options. The option strings are selected from the following set:
even allow even parity
—even disallow even parity
odd allow odd parity
—odd disallon odd parity
raw raw mode input (no erase, kill, interrupt, quit, EQarity bit passed back)
—raw negae rav mode
cooked same as ‘-raw’
-nl allow carriage return for new-line, and output CR-LF for carriage return or new-line
nl accept only new-line to end lines
echo echo backwery character typed
—echo do not echo characters
Icase map upper case to lower case
—Icase do not map case
—tabs replace tabs by spaces when printing
tabs presere tabs
ek reset erase and kill characters back to normal # and @.
erasec set erase characterdo
kill ¢ set kill character ta.
crOcrlcr2 cr3
select style of delay for carriage return (see below)
nlO ni1 nI2 nI3
select style of delay for linefeed (see below)
tabO tabl tab2 tab3
select style of delay for tab (see below)
ffo ff1
select style of delay for form feed (see below)
tty33 set all modes suitable for Teletype model 33
tty37 set all modes suitable for Teletype model 37
vt05 set all modes suitable for DEC VTO05 terminal
tn300 set all modes suitable for GE Terminet 300
ti700 set all modes suitable foe¥as Instruments 700 terminal
tek set all modes suitable for Tektronix 4014 terminal
hup hang up dataphone on last close.
—hup do not hang up dataphone on last close.
0 hang up phone line immediately
50 75 110 134 150 200 300 600 1200 1800 2400 4800 9600 exta extb
Set typewriter baud rate to the numbetegj if possible. (These are the speeds supported by
the DH-11 interface).
The various delay algorithms are tuned to various kinds of terminals. In general the specifications ending
in ‘0’ mean no delay for the corresponding character.
SEE ALSO
stty (Il)
BUGS
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NAME
tee— pipe fitting

SYNOPSIS
tee[ name ... ]

DESCRIPTION
Teetranscribes the standard input to the standard output and makes copies in the named files.

BUGS
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NAME
time —time a command

SYNOPSIS
time command

DESCRIPTION

The gven command is eecuted; after it is completéme prints the elapsed time during the command, the
time spent in the system, and the time spenkténwgion of the command.

The eecution time can depend on what kind of memory the program happens to land in; the user time in
MOS is often half what it is in core.

The times are printed on the diagnostic output stream.

BUGS

Elapsed time is accurate to the second, while the CPU times are measured to the 60th second. Thus the
sum of the CPU times can be up to a second larger than the elapsed time.
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NAME
tp — manipulate DECtape and magtape
SYNOPSIS
tp [key ][ name ... ]
DESCRIPTION
Tp saves and restores files on DECtape or magtape. Its actions are controlled key Higument. Theékey
is a string of characters containing at most one function letter and possibly one or more function modifiers.
Other arguments to the command are file or directory names specifying which files are to be dumped, re-
stored, or listed. In all cases, appearance of a directory name refers to the files angdelsgauisdirecto-
ries of that directory.
The function portion of thedy is Pecified by one of the following letters:

r  The named files are written on the tape. If files with the same names already exia ttee
placed. ‘Sameis determined by string comparison, so ‘./abc’ carenke he same as
‘lusr/dmr/abc’ @en if ‘ /usr/dmr’ is the current directaryf no file argument is gien, *." is the de-
fault.

u updates the tapeu is liker, but a file is replaced only if its modification date is later than the
date stored on the tape; that is to, #ayhas changed since it was dumpeds the default com-
mand if none is gen.

d deletes the named files from the tape. At least one name argument mushbergisfunction
is not permitted on magtapes.

X  extracts the named files from the tape to the file system. The owner and mode are restored. If no
file argument is gien, the entire contents of the tape are extracted.

t  lists the names of the specifigkb$. If no file argument is gen, the entire contents of the tape is
listed.

The following characters may be used in addition to the letter which selects the function desired.

m Specifies magtape as opposed to DECtape.

0,...,7 This modifier selects the & a which the tape is mountedror DECtape, ‘X’ is default; for

magtape ‘0’ is the default.

% Normally tp does its work silently Thev (verbose) option causes it to type the name of each

file it treats preceded by the function lettéith thet function,v gives nore information
about the tape entries than just the name.

c means a fresh dump is being created; the tape directory is zeroed bgfoninge Usablen-

ly with r andu. This option is assumed with magtape since it is impossible to selgciver-
write magtape.

f causes neg entries on tape to be ‘fake’ in that no data is present for these entries. Such fake

entries cannot bexeracted. Usablenly withr andu.

i Errors reading and writing the tape are noted, but no actionas.ta¥ormally errors cause a

return to the commandvel.

w causedp to pause before treating each file, type the indied¢itter and the file name (as with

v) and avait the users response. Respongeneans ‘yes’, so the file is treated. Null response
means ‘no’, and the file does not ¢ggart in whatger is being done. Respongemeans ‘exit’;
thetp command terminates immediately the x function, files previously asked aboutvea
been extracted alreadyVith r, u, andd no change has been made to the tape.
FILES
/devl/tap?
/dev/imt?
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DIAGNOSTICS
Several; the non-obvious one is ‘Phase error’, which means the file changed after it was selected for dump-
ing but before it was dumped.

BUGS
A single file with several links to it is treated li& sveal files.
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NAME
tr — transliterate

SYNOPSIS
tr [ —cds] [ stringl [ string2 ] ]

DESCRIPTION
Tr copies the standard input to the standard output with substitution or deletion of selected characters. In-
put characters found stringlare mapped into the corresponding charactessrioig2. Any combination
of the options-cdsmay be used—c complements the set of characterstiinglwith respect to the uni-
verse of characters whose ascii codes are 001 through 377 edt@¢letes all input charactersstringl.
—-ssqueezes all strings of repeated output characters thatsre@?to single characters.

The following abbreviation caentions may be used to introduce ranges of characters or repeated charac-
ters into the strings:

[a—b] stands for the string of characters whose ascii codes run from chartctdraracteb.

[a*n], wherenis an integer or emptgtands fom-fold repetition of charactex. nis taken to be octal or
decimal according as its first digit is or is not zefozero or missingn is taken to be huge; this facility is
useful for paddingtring?2.

The escape character ‘' may be used ahio remwe pecial meaning from grcharacter in a string. In

addition, ‘\’ followed by 1, 2 or 3 octal digits stands for the character whose ascii codenibygihose

digits.

The following example creates a list of all the words in ‘file1l’ one per line in ‘file2’, where a word is taken

to be a maximal string of alphabetics. The strings are quoted to protect the special characters from interpre-
tation by the Shell; 012 is the ascii code for newline.

tr —cs "[A-Z][a—z]" "[\012*]" <filel >file2

SEE ALSO
sh (1), ed (1), ascii (V)

BUGS
Won't handle ascii NUL irstringlor string2; always deletes NUL from input.
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NAME
troff — format text

SYNOPSIS
troff [+n][ -n][ -sn][ -nn][ —ran][ -mname] [ -t][ -f]1[ -w][ —a][ —pn]files

DESCRIPTION
Troff formats text for a Graphic Systems phototypesetter according to control lines embedded in the text
files. Itreads the standard input if no file arguments arengi An argument of just “~’'refers to the stan-
dard input. The non-file option arguments are interpreted as follows:

+n Commence typesetting at the first page numbemdarger.

-n Stop after paga.

-sn Print output in groups af pages, stopping the typesetter after each group.

-nn First generated (not necessarily printed) pageveghe numben; simulates “.prm” .
-ran Set number registerto the valuen.

—-mname Prepends a standard macro file; simulates “.so /usr/lib/traaes .

-t Place output on standard output instead of the phototypesetter.

—f Refrain from feeding out paper and stopping the phototypesetter at the end.
-W Wait until phototypesetter isvailable, if currently busy.

-a Send a printable approximation of the results to the standard output.

—-pn Print all characters with point-sizewhile retaining all prescribed spacings and motions.

FILES
lusrllib/suftab  sufx hyphenation tables
ftmp/rtm? temporary
/usr/lib/tmac.*  standarchacro files

SEE ALSO
TROFF Uses Manual (internal memorandum).
TROFF Made Trivial (internal memorandum).
nroff (1), eqgn (1), catsim (VI)

BUGS
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NAME
tty — get typewriter name
SYNOPSIS
tty
DESCRIPTION
Tty gives the name of the usertypewriter in the form ‘tty’ for n a dgit or letter The actual path name is
then ‘/devi/ttyr’.
DIAGNOSTICS
‘not a tty’ if the standard input file is not a typewriter.
BUGS
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NAME
typo - find possible typos

SYNOPSIS
typo[-1][ —n]file ...

DESCRIPTION
Typo hunts through a document for unusual words, typographic errorbagas legomenand prints them
on the standard output.
The words used in the document are printed out in decreasing order of peculiarity along witlx ah inde
peculiarity Anindex of 10 or nore is considered peculiaPrinting of certain very common English words
is suppressed.
The statistics for judging words are taken from the document itself, with some help from known statistics of
English. The-n option suppresses the help from English and should be used if the document is written in,
for example, Urdu.
The -1 option causes the final output to appear in a single column instead of three columns. The normal
header and pagination is also suppressed.
Roff (I) and nrof (1) control lines are ignored. Upper case is mapped into lower case. Quote marks, verti-
cal bars, hyphens, and ampersands within words areamniito spacesWords hyphenated across lines
are put back together.

FILES
tmp/ttmp??
Jusr/lib/salt
{usr/lib/w2006

BUGS

Because of the mapping into lower case and the stripping of special characters, words may be hard to locate
in the original text.

The escape sequences offt(df are not correctly recognized.
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NAME
uniq — report repeated lines in a file
SYNOPSIS
unig [ —udc[ +n][-n]][input [ output]]
DESCRIPTION
Uniq reads the input file comparing adjacent lines. In the normal case, the second and succeeding copies of
repeated lines are renal; the remainder is written on the outpile.f Notethat repeated lines must be ad-
jacent in order to be found; see sort(l). If theflag is used, just the lines that are not repeated in the origi-
nal file are output. Thed option specifies that one cppf just the repeated lines is to be written. The
normal mode output is the union of the and—d mode outputs.
The—c option supersedeas and—d and generates an output report in default style but with each line pre-
ceded by a count of the number of times it occurred.
Then arguments specify skipping an initial portion of each line in the comparison:
-n The firstn fields together with anblanks before each are ignoreé.field is defined as a string
of non-space, non-tab characters separated by tabs and spaces from its neighbors.
+n The firstn characters are ignored. Fields are skipped before characters.
SEE ALSO

sort (I), comm (1)

BUGS
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NAME
wait — awat completion of process

SYNOPSIS
wait

DESCRIPTION
Wait until all processes started wigh have mmpleted, and report on abnormal terminations.
Becausesys waitmust be gecuted in the parent process, the Shell itsa€eateswait, without creating a
new process.

SEE ALSO
sh (1)

BUGS

After executingwait you are committed to waiting until termination, because interrupts and quits are ig-
nored by all processes concerned. The only out, if the process does not termin#tt iigrtam another
terminal or to hang up.
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NAME
wc — word count

SYNOPSIS
wc [ name ... ]

DESCRIPTION
Weccounts lines and words in the named files, or in the standard input if no name appears.is a
maximal string of printing characters delimited by spaces, tabsuines. All other characters are simply
ignored.

BUGS
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NAME
who — who is on the system

SYNOPSIS
who [ who-file][am | ]

DESCRIPTION
Who,without an argument, lists the name, typewriter channel, and login time for each current UNIX user.

Without an argumentyhoexamines the /etc/utmp file to obtain its information. If a file igegj that file is
examined. Vpically the gven file will be /usr/adm/wtmp, which contains a record of all the logins since it
was aeated. Themvholists logins, logouts, and crashes since the creation of the wWemgEachlogin is

listed with user name, typewriter name (with ‘/dev/’ suppressed), and date and time. When an argument is
given, logouts produce a similar line without a user name. Reboots produce a line with ‘X’ in the place of
the device name, and a fossil time indieatif when the system went down.

With two argumentswhobehaes as if it ad no arguments except for restricting the printout to the line for
the current typewriterThus ‘who am I’ (and also ‘who are you’) tells you who you are logged in as.

FILES
letc/utmp

SEE ALSO
login (1), init (VIII)

BUGS
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NAME
write — write to another user

SYNOPSIS
write user [ ttyno ]

DESCRIPTION
Write copies lines from your typewriter to that of another u¥€hen first called, it sends the message

message from yourname...

The recipient of the message should write back at this point. Communication continues until an end of file
is read from the typewriter or an interrupt is sent. At that peiite writes ‘EOT’ on the other terminal
and exits.
If you want to write to a user who is logged in more than oncetytheargument may be used to indicate
the last character of the appropriate typewriter name.
Permission to write may be denied or granted by use ahédsgcommand. Athe outset writing is al-
lowed. Certairrommands, in particulaoff andpr, disallov messages in order to pe;t messy output.
If the character ‘" is found at the beginning of a lingite calls the shell toxecute the rest of the line as a
command.
The following protocol is suggested for usingte: when you first write to another userait for him to
write back before starting to send. Each party should end each message with avdistneti ( (o) for
‘over’ is corventional) that the other may replyoo) (for ‘over and out’) is suggested when s@nsation is
about to be terminated.

FILES
letc/utmp tdind user
/bin/sh toexecute ‘I’

SEE ALSO
mesg (1), who (1), mail (1)

BUGS
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NAME
yacc— yet another compiler-compiler

SYNOPSIS
yacc[ —-vor ] [ grammar ]

DESCRIPTION
Yacc corverts a context-free grammar into a set of tables for a simple automaton wégcites an LR(1)
parsing algorithm. The grammar may be ambiguous; specified precedence rules are used to break ambigui-
ties.

The output ig/tab.c,which must be compiled by the C compiler and loaded wigto#rer routines re-
quired (perhaps a lexical analyzer) and the Yacc library:

cc y.tab.c other.ely

If the —v flag is gven, the filey.outputis prepared, which contains a description of the parsing tables and a
report on conflicts generated by ambiguities in the grammar.

The-oflag calls an optimizer for the tables; the optimized tables, with parser included, appear on file
ytab.c

The-r flag causes Yacc to accept grammars with Ratfor actions, and produce Ratfor oytialt QA
implies the-o flag. Typical usage is then

rc y.tab.r other.o

SEE ALSO
“LR Parsing”, by A. VAho and S. C. Johnson, Computing ®ysy June, 1974" The YACC Compiler-
compiler”, internal memorandum.

AUTHOR
S. C. Johnson

FILES
y.output
y.tab.c
y.tahr whenratfor output is obtained
yacc.tmp whemptimizer is called
/lib/liby.a runtimdibrary for compiler
usrlyaccl/fpar ratforparser
/usrlyacc/opac parsefor optimized tables
lusrlyacclyopti optimizepostpass

DIAGNOSTICS
The number of reduce-reduce and shift-reduce conflicts is reported on the standard output; a more detailed
report is found in thg.outputfile.

BUGS
Because file names are fixed, at most one Yacc process carnviedraatgven directory at a time.
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