
Symbols and Numbers
& (ampersand)

for background processing, 125–127, 236, 486
to terminate command, 136

! (bang), 487, 624
to escape to shell for command 

execution, 857
for file name generation, 230
in ftp, 656
to reverse matching in sed, 299
in UUCP addresses, 369

! (bang) command, 129
! (bang) command (ftp), 391
! (NOT) operator (awk), 309, 310
&& (AND) operator, 309
&& operator for branching, 351
\ (backslash), 226–227
- command (mailx), 755
- (dash), for grep range, 281
- (dash), in command syntax, 18
" (double quotes), 228–229, 596
# command (mailx), 755
# (pound sign), 807

in awk, 302
for C shell script, 203
as comment character, 227–228, 558
for root prompt, 58

/ (slash), 26–27, 861
for root symbol, 31–32

$ (dollar sign), 213, 591
and double quotes, 225
in grep command, 279
in v command, 285
variable name with, 95–96

$ prompt
for Bourne shell, 10
for Korn shell, 709

$ shell variable, 556
$? shell variable, 334–335
$! shell variable (Bourne), 504

$# shell variable (Bourne), 504
$$ shell variable (Bourne), 504
$* shell variable (Bourne), 504
$- shell variable (Bourne), 504
$? shell variable (Bourne), 504
$! shell variable (Korn), 714
$# shell variable (Korn), 714
$$ shell variable (Korn), 714
$* shell variable (Korn), 714
$? shell variable (Korn), 714
$_ shell variable (Korn), 714
$@, to scan argument list, 358–359
$0 shell variable (Bourne), 504
$0 variable (awk), 484
% prompt (C shell), 10, 799
' (single quote), 861. See also quoting

in grep commands, 209
* (asterisk), 866

for file name generation, 230
in grep command, 281
in v command, 285–286
as wildcard, 41, 475–476

+ (plus) symbol, 806
++ (postincrement) operator, 313
. (dot) command, 210
. (period), 799

and file searches, 42–43
in filenames, 26
in grep command, 280
in v command, 285
as vi repeat command, 179

.. (two periods), for home directory, 35, 103
: (colon)

to indicated Bourne shell script, 203
in vi command mode, 187

: command, 505, 535
for command argument, 345

: command (C shell), 558
: command (Korn shell), 716
; (semicolon), 853

in case statement, 349

Index

Note to the Reader: Throughout this index italics page numbers refer to 
figures;  boldfaced page numbers refer to primary discussions of the topic.

2528IDX.QXD  6/30/05  11:28 AM  Page 964

CO
PYRIG

HTED
 M

ATERIA
L



in multicommand line, 135
to terminate command, 136

;login, 737
< command (vi), 184
<< command (vi), 184
< (less than) symbol, 728
= assignment operator, 95
== (relational operator), 307–308
> command (vi), 184
>> command (vi), 184
> (greater-than) symbol, 39, 665
>> redirection operator, 54
? command (ftp), 391
? command (Mail), 752
? command (mailx), 755
? command (telnet), 394, 886
? (question mark), 41, 817

for file name generation, 230
in ftp, 656
for mail command mode prompt, 65

@ command (C shell), 558
@(#) (what string), 203
[] (square brackets), 868

for file name generation, 230
in grep command, 281
for optional arguments, 18
regular expressions with, 286–287

^ (caret), 512
in grep command, 279, 281
with square brackets ([ ]), 286–287
in v command, 285

` (backquote), 486–487
in shell script, 224–226

\ (backslash), 487
|| operator, for branching, 351
|| (OR) operator, 309
| (vertical bar), for piping, 20
~ (tilde), 892

in C shell, 380
for empty lines in vi, 169
for home directory, 679

~ (tilde) escape sequences, 891
4.4BSD Lite, 651

A
.a filename extension, 638
a keyword (bc), 492
abbr command (vi), 189–195

ABI (Application Binary Interface), 463
aborting command (vi), 161
absolute mode for chmod command, 112, 527, 528
absolute path names, 32, 463

displaying, 33
accent grave, 486
access modes, 104
account, 464
account command (ftp), 656
acct command, 464
ACK (acknowledgment), 464
Acsii command (ftp), 392
active processes, information about, 811–814
active window, 464, 648
adb (debugger), 464
Address Resolution Protocol (ARP), 385, 883
admin program (SCCS), 847
Advanced interactive Executive (AIX), 466
AFS (Andrews File System), 465
Aho, Alfred, 776
AIX (Advanced interactive Executive), 466
alarm system, sleep command to create, 137
ali command (MH), 764
alias command (C shell), 151–153, 466–467, 558
alias command (Korn), 466–467, 716
alias command (Mail), 752
alias command (mailx), 755
aliases

listing setup, 152
removing, 153, 913

allexport option (Korn shell), 713
alloc command (C shell), 467, 558
almanac, 733
Alt key, 5

as Meta key, 608
alternate command (Mail), 752
alternate command (mailx), 755
ambiguous file reference, 467
American National Standards Institute (ANSI),

468–469
ampersand (&)

for background processing, 125–127, 236, 486
to terminate command, 136

AND (&&) operator, 309
AND operator (-a), in test command, 339
Andrews File System (AFS), 465
anno command (MH), 764
anonymous ftp, 391, 467–468
anonymous server, 468

; (semicolon)—anonymous server 965
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ANSI (American National Standards Institute),
468–469

ANSI C, 469
ansitape command, 469–470
a.out file, 470
API (application programming interface), 470
append command (ed), 623
append command (ftp), 656
append mode, in vi editor, 170, 181
appending, 470

output to files, 54–55
text in sed stream editor, 300
vi buffer to file, 172
yank, 185

Application Binary Interface (ABI), 463
application interface in X, 425, 426
application layer (ISO/OSI), 696
Application layer (TCP/IP), 884
application programming interface (API), 470
apropos command, 471
ar command, 471–473
archive, 473

copying files and directories to, 545–547
creating in text form, 855–856
tar to work with, 879–880

archive libraries, 471–472
table of contents for, 820

arctangent, from bc, 492
ARGC variable (awk), 312
ARGC variable (nawk), 484
argument list, 474
arguments, 17–21, 474, 538

empty vs. no, 337
passing long list to command, 947
testing for, 355–356

argv shell variable, 474, 556
ARGV variable (awk), 312, 474
ARGV variable (nawk), 484
arithmetical values

awk and, 313–316
sorting by, 245

ARP (Address Resolution Protocol), 385, 883
array, 474

splitting string into, 316
as command, 474–475
ascii command (ftp), 393, 657
ASCII control codes, backslash (\) to generate,

226–227
ASCII files, 16

converting between EDCDIC and, 574

dd command to convert, 266
executable, 236

ASCII set, 5
ASCII strings, extracting from binary file, 872
ASCII windowing system, starting, 724
assembler, command to run, 474–475
assignment statement, 214
asterisk (*), 866

for file name generation, 230
in grep command, 281
in v command, 285–286
as wildcard, 41, 475–476

at command, 138, 476–478
redirecting in, 140

at job queue
listing contents, 478
removing jobs from, 478–479

AT&T, 429
atan2 command (awk), 314, 482
atan2 command (nawk), 777
atq command, 478
atrm command, 478–479
.au filename extension, 638
auto keyword (bc), 492
AUTOEXEC.BAT file (DOS), 91
autoindent feature (vi), 160
autoindent (set argument), 192
autoload (Korn), 479, 716
automatic check, overriding, 624
automounter, 479
autoprint (set argument), 192
autowrite (set argument), 192
awk, 273, 301–319, 479–485

ARGV variable, 474
BEGIN and END, 311–313
commands in, 481, 482–484
data types in, 312
error in, 319
-F option, 306–308
fields, 303–304
flow control, 316–319
general syntax, 302
logical operators, 309–310
and math, 313–316
new awk, 776–779
operators in, 481–482
predefined variables, 312
printf command, 306
records, 304–306
relational operators, 308–309

ANSI (American National Standards Institute)—awk966

2528IDX.QXD  6/30/05  11:28 AM  Page 966



B
backbones, 367
background, 485
background processing, 124, 486

& (ampersand) for, 125–127, 236, 486
bringing to foreground, 126–127
waiting for, 940

backquote (`), 95, 98, 486–487
in shell script, 224–226

backslash (\), 226–227, 487
backspace, 223, 265, 564

in vi editor, 161
Backspace key, 8, 487

in vi text-entry mode, 181
backup, 410–417

cpio command, 414
find command for selective, 260–261
frequency, 411
incremental, 685
process, 413–417
responsibility for, 412–413
strategies, 411
tar command for, 879–880

backward searches, 283
in vi editor, 186

bang (!), 487, 624
to escape to shell for command 

execution, 857
for file name generation, 230
in ftp, 656
to reverse matching in sed, 299
in UUCP addresses, 369

bang (!) command, 129
bang (!) command (ftp), 391
bang path, 487
banner command, 487–488
banner page, 145, 488

default for printing, 148
Barber, Stan, 836
basename, 488
basename utility, 488–489
bash (Bourne Again shell), 91, 489–490
.bash_logout file, 595
.bash_profile file, 595
.bashrc file, 595
Basic Networking Utilities (BNU), 679, 923
basic regular expressions. See regular expressions
basis, 130
batch command, 140
batch queue, 490–491

batch utility, 490
bbc command (MH), 764
bc, 491–494
BCD (binary coded decimal), 494
bdes utility, 494–495
bdiff utility, 495–496
beautify (set argument), 192
BEGIN (awk), 311–313
bell, 265
bell command (ftp), 657
Besel function (bc), 492
bg command, 127, 486, 496
bg command (C shell), 558
Bg command (Korn), 716
bgnice option (Korn shell), 713
bib, 496–498
bibliographic databases

creating inverted index file for, 685–686
searching, 734–735
searching for specified keyword, 739

bibliography file
creating troff formatted output from,

827–828
preprocessor to format, 496–498

biff utility, 498
bin login name, 90
/bin/passwd file, 84
/bin subdirectory, 89, 498

in path, 90
binary command (ftp), 392, 393, 657
binary files, 16, 89, 236, 499

displaying data and text segment sizes, 861
extracting ASCII strings from, 872
mailing, 370–371

binary numbers, 499
bind, 499
BISON, 499
bit, 499
bitmap program (X), 435
bitwise operator, 499
blank, 144, 170, 499
blind courtesy copy, 75, 500
block device, 500
block special file, 578, 636
blocks, 500

command to report size, 531
BNU (Basic Networking Utilities), 679, 923
body, for mail message, 65
bookmarks, in vi editor, 187
Boolean expression, 317

test command with, 339–341

backbones—Boolean expression 967
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/boot directory, 500
booting up, 405–406
Borden, Bruce, 77
Bourne Again shell (bash), 489–490

starting, 821
Bourne shell, 90, 200, 500–507, 856

$ prompt for, 10
: command to indicate script for, 323
commands, 501, 505–506
curly braces ({ }) in, 507
dot (.) command, 210
and Korn shell, 709
login profile, 92
logout, 13
metacharacters in, 501–502
predefined variables in, 504–505
quoting in, 503
redirecting in, 502–503
restricted version, 841
scripts for, 201
set command options, 506–507
special commands, 208
starting, 854–855
startup files, 501
Zsh as replacement, 963

braces ({ }), 507
brackets ([]). See square brackets ([ ])
branching, logical operations for, 351
break command, 326, 345, 507

for for loop, 357
break command (awk), 482
break command (Bourne), 505
break command (C shell), 558
Break command (Korn), 716
break command (nawk), 777
break (Ctrl-C), 563
breaksw command (C shell), 507, 558
broadcasting message, to all network 

users, 843–844
BSD terminal handler, cbreak mode, 514–515
buffers, 8

for file changes, 406–407
numbered, 788
in vi editor, 185

bunzip function, 508
Burrows-Wheeler-Fenwick block-sorting text com-

pression, 508
burst command (MH), 765
bye command (ftp), 656
bzip program, 508

C
c command (vi), 183
.c filename extension, 638
c keyword (bc), 492
C language, 301

bitwise operators, 499
creating error message file from source code,

769
curly braces ({ }) in, 507
gcc C compiler, 659–660
lint to check source code, 731
source code formatting, 514
standard, 468, 469
X Window library of routines, 953

C++ language, 301
standard, 468

The C Programming Language, 702
C shell, 91, 200, 552–561, 856. See also csh command

% prompt for, 10, 799
alias command, 151–153

syntax, 467
commands, 558–560
curly braces ({ }) in, 507
environment variables in, 557–558
login profile, 92–93
logout, 13
metacharacters, 554
quoting in, 555
redirecting in, 554–555
repeating commands, 624
scripts for, 201
startup files, 553
Tcsh as replacement, 884
Zsh as replacement, 963

CAE (Common Application Environment), 508
cal command, 19, 509

month argument, 20
year argument, 20–21

calculator
bc, 491–494
dc command for, 572

calendar utility, 509–510
calendars, 19

printing, 509
call, 510
call by reference, 510
call by value, 511
calling environment, 511
cancel command, 156, 511–512

/boot directory—cancel command968
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canceling, scheduled jobs, 138
Caps Lock key, and login error, 9
Car Ret key, 6
carbon copy, 74
caret (^), 512

in grep command, 279, 281
with square brackets ([ ]), 286–287
in v command, 285

carriage return, 223, 512
case, 512
case command

in C shell, 558
esac to end, 619
in Korn shell, 716

case-insensitive, 513
case-sensitive, 513
case sensitivity, 27

of command options, 44
in grep searches, 276–278
for password, 9
and sort command, 243
for user variables, 213

case statement, 349–351
cat command, 45–46, 513–514, 640

to examine /etc/passwd file, 85–86
for file creation, 47–48

catenate, 514
cb utility, 514
cbreak mode, 514–515
cc (C language compiler), 515–521
cc command (vi), 184
ccat shell script, 521–522
cd command, 34, 102, 522
cd command (Bourne), 505
cd command (C shell), 559
cd command (ftp), 392, 656
Cd command (Korn), 716
cd command (mailx), 755
cd command (Samba), 449
CD-ROM, command to eject from drive, 604
cdc program (SCCS), 847
CDE (Common Desktop Environment), 522, 543
CDPATH shell variable (Bourne), 94, 504, 523
cdpath shell variable (C shell), 522, 556
CDPATH shell variable (Korn), 523, 715
cdup command (ftp), 392, 656
central printers, 144–145
change command, in ed editor, 623
character-based programs, running in X, 432
character class, 523

character set, converting file between, 683
character special file, 523, 578
characters, 636

counting for file, 49–50
erasing, 8
invisible, 692
quoting, 818
regular, 828
tr command to translate, 264–265
translating between forms, 900–901

chdir command (C shell), 523, 559
chdir command (Mail), 752
chdir command (mailx), 755
checkmail command, 523–524
checknr command, 524–525
checksum, calculating and printing, 875
chflags command, 525
chgrp command, 111–112, 526
child process, 123

waiting for, 126
chkey command, 526
chmod command, 112, 150–151, 323, 527–529
chown (change owner id) command, 111, 529
chpass command, 530
ci program (RCS), 823
cksum command, 531
cleanup daemon, 383
clear command, 531
click command, 531
client software in X, 424, 424, 948–949, 959

configuration file for window-related 
values, 950

killing, 436
xkill to close connection, 953

close call, 578
close command (awk), 482
close command (ftp), 392, 656
close command (nawk), 777
close command (telnet), 394, 886
cmchk command, 531
cmdedit, 531
cmdterm, 431, 956
cmp command, 531–532

for compressed files, 961
co program (RCS), 823
cof2elf command, 532–533
COFF (common object file format) files, 533

converting to ELF format, 532–533
col command, 533–534
colcrt command, 534–535

canceling, scheduled jobs—colcrt command 969
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colon (:)
to indicated Bourne shell script, 203
in vi command mode, 187

colon (:) command, 505, 535
colon commands in vi, 172
color chart, displaying, 950
colrm command, 535, 640
column command, 535–536
columns

creating output from multiple files, 796–797
cut command to extract, 567–568
input formatted in, 535–536
listing in, 49
printing in, 156
removing from text file, 535

COLUMNS shell variable (Korn), 715
comb program (SCCS), 847
comm command, 536
command directories, 537
command file, 537
command history list, displaying or 

editing, 630–631
command-line, 537–538

command to parse options, 662
parsing, 218

command-line argument, 538. See also arguments
command-line editing, 531
command mode, 73, 160, 538

confirming, 172
macros for, 189
in vi editor, 167, 932–933
vi keystroke for, 161

command substitution, 224, 228, 487, 538–539
command text, 236
commands, 11–12

arguments, 17–21
in awk, 481, 482–484
backslash (\) for long, 227
in Bourne shell, 501
checking status in UUCP, 382
combining, 267–270
displaying information on executed, 723
displaying type, 908
embedded, 614
executing remote, 373, 625, 928–929
multiple on one line, 12
online reference manual, 17
pipe to pass information between, 805
re-executing the previous, 818–819
script to force failure, 219

shell script as, 208–209
storage in history file, 677
terminators, 136

comments, 324, 539
Common Application Environment (CAE), 508
Common Desktop Environment (CDE), 522, 543
common object file format (COFF) files, 533
Common Open Software Environment (COSE), 543
communications

interprocess, 690
printing information, 693–694

two-way, terminal-to-terminal, 878–879
communications link, accuracy check on data trans-

mission, 548
comp command (MH), 765
compact command, 522, 539
comparing

directories, 585–586
expressions, 829
file revisions, 584–585
file versions, 583–584
files, 531–532
floppy disks, 589

comparing files, 531–532
compile, 539
compiler, 540

cc (C language), 515–521
f77 (Fortran compiler), 654
gcc (C language), 659–660

compiler compiler, 540
eyacc (extended yacc), 628
yacc, 540, 960

compose mode, 73
for e-mail messages, 72

compress command, 540–541
compression

bzip program for, 508
compact command for, 539
executable file, 671
lossless, 740
lossy, 700, 740
pack command for, 793
uncompressing after, 914
unpack to expand, 918
zcat to uncompress, 961
zmore to view files, 962

concatenating, 46, 541
cat command for, 513–514

condition code, 219
/config directory, 541

colon (:)—/config directory970
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configuration, listing information, 681–682
confirmation, before file deletion, 53
connect time, quotas for, 13
connected terminals, 62
connections, 4
console, 5

virtual, 938
constants, in shell scripts, 663
contents of file, displaying, 45–46
context of suspended program, 120
continue command, 326, 542
continue command (awk), 482
continue command (Bourne), 505
continue command (C shell), 559
Continue command (Korn), 716
continue command (nawk), 777
control characters, 5, 542

inserting in vi editor, 162
octal values, 265

control codes, inserting in macro, 190
converting, COFF to ELF format, 532–533
copies, printing multiple, 149
coprocesses (Korn shell), 719
copy command, 71, 542–543
copy command (ed), 623
copy command (Mail), 752
copy command (mailx), 755
copying

directories in UUCP, 375
files over network connection, 821–822
floppy disks, 589–590
mcopy command, 456–457
uucp command for, 366–367, 379–382,

921–922
copyleft command, 543
core image, command to obtain, 660
corrupted files, check for, 405
cos command (awk), 314, 482
cos command (nawk), 777
COSE (Common Open Software Environment), 543
cosine, from bc, 492
counting, words, 49–50
cp (copy) command, 103, 544–545
cpio archive, extracting one file from, 958
cpio command, 414, 545–547
cpp command, 547–548
CR, 6, 265
crackers, 87
CRC (Cyclic Redundancy Check), 548
creation mask, 548, 911–912

cron command, 132, 139, 548
crontab command, 140, 549–550
cross-reference table, 569
crypt command, 87–88, 550–551, 640
cscope utility, 551
csh command, 551–552
.csh filename extension, 638
.cshrc file, 465, 553, 561, 595

alias commands in, 152
csplit utility, 561–562
ct utility, 562–563
ctags command, 563
ctrace command, 563
Ctrl-C (break), 563
Ctrl-D (^D), 564

for EOF (end-of-file) character, 47
to terminate program, 62

Ctrl-H (backspace), 564
Ctrl key, 5, 542, 564

in emacs editor, 608
Ctrl-L (redraw), 564
Ctrl-Q (restart), 564
Ctrl-\ (quit), 563
Ctrl-R, 564
Ctrl-S (pause), 564
Ctrl-U, 564
Ctrl-W, 565
Ctrl-X, 565
Ctrl-Z, 565
cu command, 373, 565–567
curly braces ({ }), 507
current directory, 90, 594, 946

changing, 522, 523
command to list, 587
listing contents, 43

curses, 567
cursor movement, in vi editor, 173–175, 178–179,

933–934
cursors, 7

controlling location, 567
in emacs editor, 609
in xterm window, 433

cut-and-paste, 568–569
in vi editor, 184–186

cut command, 253–254, 567–568, 640
cut, selected text, 568
cwd shell variable, 556
cxref command, 569
Cyclic Redundancy Check (CRC), 548
cylinders on floppy disks, 454

configuration, listing information—cylinders on floppy disks 971
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D
daemons, 124, 132, 382, 569–570
DARPA (Defense Advanced Research Projects

Agency), 570
dash (-)

in command syntax, 18, 44
for grep range, 281

Data Encryption Standard (DES), 494–495, 576
data-link layer (ISO/OSI), 696
data segment, 121
data types, in awk, 312
database applications, 387
date

formatting in awk, 315–316
Julian, 701
scheduling jobs to run on specific, 477

date command, 11, 570–572
Davidsen, Bill, 855
dbx (debugger), 572
.dbxinit file, 572
dc command, 572
dd command, 266, 573–574
DDI (Device Driver Interface), 574
DDRM (Device Driver Interface/Driver Kernel

Interface Reference Manual), 575
dead.letter file, 73
debugger

adb, 464
dbx, 572
gdb (debugger), 660–661
sdb, 849

debugging
ctrace command for, 563
shell script, 207–208, 362

decimal numbers, sorting, 245
decryption, 614
default: command (C shell), 559
default shell, 89
defaults, 10, 575

for nice number, 133
permissions, 110–111
printers, 154
for printing, 147
system administrator and, 65
text editor, 631

Defense Advanced Research Projects Agency
(DARPA), 570

define keyword (bc), 492
del command (Samba), 449

delete command
in ed editor, 623
for e-mail messages, 71
repeating in vi, 179

delete command (awk), 482
delete command (ftp), 656
delete command (Mail), 752
delete command (mailx), 755
delete command (nawk), 777
deleting

characters, 8
directories, 35
e-mail messages, 70–72
e-mail messages when quitting, 66–67
empty directory, 835–836
file from archive file, 473
files, 52–54, 834–835
line of input, 564, 565
old jobs in UUCP, 383
in sed stream editor, 299–300
text in vi editor, 181–183
words, 565

delimiter, 223, 575
delta, 847
delta program (SCCS), 847
deroff command, 575–576
des command, 576
DES (Data Encryption Standard), 494–495, 576
descriptor table, 576
DeskSet, 437
Desktop System (OpenServer), 790
destination file, for cp (copy) command, 103
destructive yank, 185
detached processing, 486
/dev directory, 409, 576–577, 869
/dev/lp0, 145
/dev/null file, 346
/dev/ttyn, 145
devconfig file, 577
“device busy” message, 410
device-dependent, 577
device driver calls, 578
Device Driver Interface (DDI), 574
Device Driver Interface/Driver Kernel Interface

Reference Manual (DDRM), 575
device drivers, 146, 577

directory for, 576–577
device file, 578
device filename, 578
device-independent, 578

daemons—device-independent972
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device-independent troff, 590
device interrupt, 120
device number, 578

major, 757
minor, 766
variable to set, 839

df command, 579–580
DFS (Distributed File System), 580
dfspace script, 580
/dgn directory, 580
dial-up connection

system interface setup to, 907
tip command to login, 897–898

diction command, 580–581
dictionary

comparing file contents to, 865–866
finding words in system, 738–739
running against password file, 87

dictionary sort, 244
diff command, 296, 581–583, 797

for compressed files, 961
diff3 command, 583–584
diffmk command, 584–585
dig command, 390, 585
dir command (ftp), 392, 656
dir command (Samba), 449
dircmp command, 585–586
directories, 16, 24–31, 586

changing in Samba, 449
changing working, 522, 523
for commands, 537
comparing contents, 585–586
copying in UUCP, 375
copying to archive files, 545–547
creating, 767
deleting, 35
deleting empty, 835–836
empty, 29
file organization suggestion, 102
home, 33–34
listing contents, 40–45, 746–747
moving to parent, 35
mtools to manipulate, 456–458
NFS exporting for sharing, 386
ownership of, 104
parent, 794
paths, 28–29
permissions, 105–106, 107, 635
report on disk space use by, 599

root, 31–35, 839, 869
and script troubleshooting, 207
shell variable for, 225
standard, 869
swapping in stack, 817
trees and hierarchies, 27–31
working, 33–34

“directory: does not exist” message, 35
directory (set argument), 193
dirname command, 586–587
dirs command (C shell), 559, 587
dis command, 587
disable command, 588
disassembler, 587, 589
discard command (mailx), 755
disconnect command (ftp), 656
disk block number, from grep command, 278
disk drives, device number, 757
disk I/O, and program swapping, 119
disk image copy, of floppy disk, 456
disk space

report on free, 579–580
use report for directory, 599

diskcmp command, 589
diskcp command, 589–590
display command (telnet), 886
dist command (MH), 765
distributed file-sharing system, 782
ditroff command, 590
dividing files into smaller segments, 561–562
DNS (Domain Name System), 389

query of name servers, 585
do command, 590
Do command (awk), 482
Do command (Korn), 716
Do command (nawk), 777
document instance, 590
document type definition (DTD), 597
documents, report on writing style, 873–874
dollar sign ($), 213, 591. See also $ (dollar sign)
domain, 591
domain address, 591

vs. UUCP address, 389–390
domain information groper, 585
domain member list, 591
domain name, 592
domain name server, 592
Domain Name System (DNS), 389
domainname command, 592

device-independent troff—domainname command 973
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done command, 325, 592
DOS (disk operating system), 592–593

access to files on Unix server. See Samba
AUTOEXEC.BAT file, 91
converting text file to Unix, 597
converting Unix text files to, 958
hierarchical file structure, 28
Unix system file manipulation in, 452–453

doscat command, 593
doscp command, 593
dosdir command, 593
dosemu program, 593, 594
dosformat command, 593
dosls command, 593
dosmkdir command, 593
dosrm command, 593
dosrmdir command, 593
dot (.), 594, 799
dot (.) command, 210, 594
dot dot, 594
dot file, 594–595
dot requests, 595
double-line spacing

from pr command, 51, 157
in sed stream editor, 299

double quotes ("), 228–229, 596. See also quota-
tion marks

dp command (Mail), 752
dp command (mailx), 755
dpost command, 596–597
dt command (Mail), 752
dt command (mailx), 755
DTD (document type definition), 597
dtox command, 597
dtype  command, 597–599
du command, 599
Duff, Tom, 821
dumb terminals, 5
dump command, 413–414
dump of file, 788–789
duplex, 600
duplicates, suppressing in sorted lists, 246–247

E
e command, 600
e keyword (bc), 492
e protocol, 617
eb (error bells), 600

EBCDIC (Extended Binary Coded Decimal Inter-
change Code), 600

dd command to convert, 266
echo, 5, 8, 600
echo area, 602
echo command, 96, 221, 222–223, 600–601
echo command (Bourne), 505
echo command (C shell), 559
Echo command (Korn), 716
echo command (mailx), 755
echo shell variable, 556
echoing, 602
ed editor, 602

starting within mail, 74
EDCDIC file format, converting between ASCII 

and, 574
edit, 603
edit command (Mail), 752
edit command (mailx), 755
editing buffer, saving in vi, 171
EDITOR shell variable (Korn), 715
Effective User Identifier (euid), 621
egrep command, 289–292, 603

regular expressions, 294
regular expressions in descending prece-

dence, 292
summary, 293

eject command, 603–604
electronic mail. See e-mail messages
electronic mail service, 11
ELF (Executable and Link Format) files, 533, 604

converting COFF to, 532–533
manipulating comments sections, 761–762

elif command, 348–349, 604
.elm file, 595
elm (mail program), 77, 604, 749
else command, 605

in awk, 317
emacs editor, 77, 605–613, 749

cursor, 609
editing commands, 610–612
help for, 609
key combinations, 608–609
killed text, 610
major and minor modes, 606–608
mark, 610
point, 609
region, 610

.emacs file, 595
emacs option (Korn shell), 713

done command—emacs option (Korn shell)974
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e-mail, 613. See also e-mail messages
e-mail address, 613

displaying, 753
e-mail messages, 57, 940–941

appending to database, 662
broadcasting to all network users, 843–844
command to manage, 662–663
controlling receipt during vi session, 166
deleting when quitting, 66–67
display options, 69
displaying current, 66
encryption, 955
headers, 67–68
to indicate completed printing, 149
indicator for current, 68
MIME for binary elements, 766
more filter to control display, 66
notification of arrival, 498, 786, 948
for notification of file arrival, 381
open to receiving, 59
printing, 67
reading from another source, 72
report on status, 523–524
responding to, 73–74
retaining when exiting, 66
saving and deleting, 70–72
searches for regular expressions in, 868
selecting, 68–70
sending, 72–75
sending to multiple users, 73
sendmail as transport agent, 853
smail as transport agent, 862
standard for distribution systems, 952
summary of messages waiting delivery, 753
vacation command to respond, 929–930

e-mail programs. See also mail
elm, 604
MH message handling system, 764–765

embedded command, 614
empty directory, 29

removing, 835–836
empty string, 333
emulation software, 5
enable command, 614
.enc filename extension, 638
encryption, 614

bdes utility for, 494–495
crypt command for, 550–551
makekey utility for, 758

of password, 795
rot13, 839–840

encryption key, 88
chkey command to change, 526

end command (C shell), 559, 614
END, in awk, 311–313
end-of-file (EOF) character, 564, 615

for /dev/null file, 346
environment variables to ignore, 684
and read cancel exit status, 343

end-of-file (EOF) message, 30
end-of-text (ETX) character, 615
end-of-transmission (EOT), 615
endif command (C shell), 559, 615
endless loops, 326–328
endsw command, 615
Enter key, 6, 9, 615
env command, 211, 615–616
ENV environment variable, 616
ENV shell variable (Korn), 715
ENVIRON variable (gawk), 485
environment, 511, 616
environment file, 616
environment variables, 65, 210–211, 616–617. See

also shell variables
assigning value, 854
in boot up, 235
in C shell, 557–558
displaying, 211
displaying or changing, 615–616
null value vs. unset, 214
removing, 919

EOF (end-of-file) character, 615
Ctrl-D (^D) for, 47

EOF (end-of-file) message, 30
EOT (end-of-transmission), 615
epoch, 617
eqn preprocessor, 617–618

removing formatting from file, 575–576
equations, formatting text containing, 779
erasing. See deleting
errexit option (Korn shell), 713
$ERRNO shell variable (Korn), 714
error handling, 346–349, 618–619
error message file, creating from C source code, 769
error messages. See messages

sending to standard error, 347
errorbells (set argument), 193
errors, standard, 55
esac command, 349, 619

e-mail—esac command 975
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Esac command (Korn), 716
Esc key, in macro, 191
escape, 619
escape character, 619
escape commands, 619
Escape key, 265

as Meta key, 609
escape sequences, 620

for echo, 222–223
removing from file, 575–576

escaped character, 619
/etc/cshrc file, 92
/etc/default/lpd file, 148
/etc directory, 84, 402, 869

files and directories in, 620–621
/etc/dump command, 413–414
/etc/haltsys command, 407
/etc/initab file, 234
/etc/passwd file, 84–88, 234–235, 307

cat command to examine, 85–86
password encryption in, 86–87

/etc/profile file, 92
/etc/restor command, 413–414
/etc/shutdown command, 407–408
/etc/termcap file, 162–163
ETX (end-of-text) character, 615
euid (Effective User Identifier), 621
eval command, 621
eval command (Bourne), 505
eval command (C shell), 559
Eval command (Korn), 716
ex command (mail), 66
ex command (Mail), 752
ex command (mailx), 755
ex command mode, 187–188
ex editor, 160, 621–623

commands, 623
line addressing in, 622

ex Escape mode, in vi editor, 167–168
ex mode commands (vi), 188–196

abbr command, 189–195
ex mode, for vi editor, 166
exa-, 623
exabyte, 624
exclamation point (!), 624. See also ! (bang)
exec command, 624
exec command (Bourne), 505, 624
exec command (C shell), 559, 624
Exec command (Korn), 716
exec system call, 123

Executable and Link Format (ELF) files, 533
executable file, 236

compressing and uncompressing, 670
default name, 470

“execute permission denied” message, 205
execute permissions, 104, 108, 527, 624–625, 

635, 800
for directories, 105
owner, group and public, 107
for script file, 323
testing for, 338

executing remote commands, 625
EXINIT environment variable, 191, 557
exit command, 219, 327, 346, 625
exit command (awk), 482
exit command (Bourne), 505
exit command (C shell), 559
Exit command (Korn), 716
exit command (mail), 66
exit command (Mail), 752
exit command (mailx), 755
exit command (nawk), 777
exit command (Samba), 449
exit statement, 319
exit status, 219, 325, 625

of last executed command, 335
of read command, 343
test command to return, 329

exit to shell, signal generated on, 327
exit value, return by command, 215
exiting, vi editor, 173
exp command (awk), 482
exp command (nawk), 777
exp operation (awk), 314
expand command, 625–626
explain program, 626
export command, 99, 626
export command (Bourne), 505
export command (Korn), 716
/export directory, 626
exportfs command, 626
exporting, shell variables, 216–218
expr command, 362–363, 626–628
expressions. See regular expressions
.exrc file, 166, 195, 595, 628

abbreviations in, 189
macros in, 191

exstr command, 628
ext2fs (Second Extended Filesystem), 628
Extended Binary Coded Decimal Inter-change Code

(EBCDIC), 600

Esac command (Korn)—Extended Binary Coded Decimal Inter-change Code 976
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extracting
files from archives, 880
from tar backup, 416

eyacc (extended yacc), 628

F
.f filename extension, 638
.F filename extension, 638
f (finger) command, 629
f protocol, 651
f77 (Fortran compiler), 654
face command, 629
FACE (Framed Access Command Environment), 629
factor command, 630
false, 630
FAQ (frequently asked questions), 630
fault tolerance, RAID (redundant array of inexpensive

disks) for, 819–820
fc command, 630–631
FCEDIT environment variable, 631
FCEDIT shell variable (Korn), 715
fd (file descriptor), for open files, 347
FDDI (Fiber Distributed Data Interface), standard, 469
fdformat command, 631–632
fg command, 126–127, 486, 632
fg command (C shell), 559
Fg command (Korn), 716
fgrep command, 288–289, 632

regular expressions, 294
summary, 293

fi command, 632
Fi command (Korn), 716
Fiber Distributed Data Interface (FDDI), standard, 469
field separators, 684

in awk, 306, 311
fields

in awk, 303–304
removing from file, 253–254
for uniq command, 249–250
for who command response, 60

FIFO file, 633, 636
creating, 767

fignore variable, 556, 633
file allocation tables, and mtools, 452
file attributes, 634

mattrib to change, 456
file command, 84–87, 633–634
file command (Mail), 752
file command (mailx), 755

file commands, 634
file creation mask, 548, 911–912
file descriptor (fd), for open files, 347
file extension in DOS, 26
file flags, command to change, 525
file formats

converting, 573–574
ELF (Executable and Link Format) files, 604

file locking, 635
“file not found” message, 17, 28, 206
file server, 636
file size, 30
file transfer. See also ftp command

to remote system, 928–929
file types, 636

command to determine, 84–85
on Internet, 689–690

filec environment variable, 636
Filec shell variable, 556
filename completion, 638
filename expansion, 638
filename extension, 638–639

disabling, 785
types on Internet, 689–690

filename generation, 230–231, 475, 639
“filename: not found” message, 28
filename substitution, 475, 639, 663
FILENAME variable (awk), 312, 484
filenames, 16, 26–27, 637

changing, 774–775
characters to avoid, 637
DOS vs. Unix, 593
duplicates, 29–30
extracting from path statement, 488–489
as ls argument, 40–41
for output redirection, 39

files, 16–17
adding to archive file, 473
ambiguous reference, 467
appending output to, 54–55
bdiff utility to compare, 495–496
buffers for changes, 406–407
cat command to create, 47–48
changing modification and access time for,

898–900
combining content of multiple in columns,

255–257
comparing, 531–532, 849–850
comparing 3 versions, 583–584
comparing revisions, 584–585

extracting—files 977
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compressing, 540–541
copying, 544–545
copying and converting, 573–574
copying to archive files, 545–547
deleting in Samba, 449
displaying, 674
displaying contents, 45–46
displaying contents of packed, 799
displaying is specified format, 675–676
distribution over networks, 386–387
dump of, 788–789
encrypting, 87–88
find to search for, 257–263
finding by searching database, 736
forcing overwrite in vi, 171
grep to search contents, 274
hierarchical structure, 27, 676–677
invisible, 692
linking, 31
listing, 40
mtools to manipulate, 456–458
open, 789
ordinary, 792
orphaned, 792
overwriting, 30, 54
ownership of, 104
permissions, 104–105, 635
printing multiple, 147–148
removing, 834–835
renaming and moving, 774–775
restoring, 914
rm to erase, 52–54
and sed output, 296
separating into smaller pieces, 561–562
shell manipulation within vi, 188
sort command for multiple, 246
splitting, 252–253
suggestions for directory organization, 102
testing, 338–339
tracking multiple revisions of, 846–847

filesystem, 409–410, 639
remote, 830–831
root, 839

filesystem check command, 653
filesystem data block, fragment of, 651
filter command, 640
filters, 20, 50

for pipelines, 52
for printers, 147
scripts for, 201

find command, 257–263, 640–643
-cpio option, 261
-exec option, 260
logical operations, 259
-perm option, 261–262
primary expressions, 262–263
-type option, 261

finger command, 643–645
and .plan file, 806

finger entry, 645
firewall, 645
fixed strings, fgrep to search for, 288–289
flat files, 30–31
flex, 645
floppy disks

for backup medium, 412
backup to, 415
command to eject from drive, 603–604
comparing, 589
copying, 589–590
determining type, 597–599
formatting, 631–632, 650
splitting files when backing up, 414

floppy drives
configuration file properties for, 454–455
drive parameters for mtools, 453–458

floppyd command (mtools), 455–456
flow control, 202. See also if command

awk, 316–319
branching with && and ||, 351
case statement, 349–351
elif command, 348–349
if command, 683–684
for loop, 356–360
of script

exit status for, 219
switch command, 560, 610, 876
until loop, 328–329
while loop, 324–329

/flush command (IRC), 694
flushing pending file I/O, 407
fmli command, 646
FMLI (Forms and Menu Language Interpreter), 646
fmt command, 640, 646–647
fmtmsg command, 647–648
FNR variable (awk), 312, 484
focus, 648
fold command, 648
folder command (Mail), 752
folder command (mailx), 755

files—folder command (mailx)978
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folder command (MH), 765
folder environment variable, 71
folders. See directories
folders command (Mail), 752
folders command (mailx), 755
folders command (MH), 765
followup command (mailx), 755
Followup command (mailx), 755
fonts

creating files, 890
listing available, 953
xfd to display, 951

for command (awk), 482
For command (Korn), 716
for command (nawk), 777
for keyword, 649
for keyword (bc), 491
for loop, 356–360
foreach command (C shell), 559, 649

end to terminate, 614
foreground, 125, 649

bringing background job to, 486, 632
foreground processing, 649
fork system call, 123–124, 650
format command, 650
formatting

floppy disks, 631–632, 650
with pr command, 156–157
text files, 50, 780–781

formfeed, 223, 265, 650
Forms and Menu Language Interpreter (FMLI), 646
Fortran language

filter for translating file, 651
splitting source code into routines, 654
standard, 468

forw command (MH), 765
forward quotes, 95
forward searches, 283

in vi editor, 186
forwarding mail, in UUCP, 371–372
for.while, in awk, 318–319
4.4BSD Lite, 651
Fox, Brian, 489
FPATH environment variable, 651
FPATH shell variable (Korn), 715
fpr filter, 651
fragment, 651
fragmentation, 651–652
Framed Access Command Environment (FACE), 629
free blocks, 652

free disk space, report on, 579–580
Free Software Foundation (FSF), 605, 612, 654

BISON, 499
file compression utilities, 670–672
General Public License, 543
GNU Project, 489
Hurd project, 681

FreeBSD, 652
freeware, 652
frequently asked questions (FAQ), 630
from command, 653
from command (Mail), 752
from command (mailx), 756
frontware, 434
FS variable (awk), 311, 312, 484
fsck command, 405, 410, 653, 740
fsplit command, 654
fstat command, 654
ftp

anonymous, 391, 467–468
file transfer with, 390–393

ftp command, 654–657
FTP (File Transfer Protocol), 658

configuration information file for, 780
ftpd daemon, 569
full duplex, 600
full-screen editor, 658
function, call to, 510
function command (awk), 482
Function command (Korn), 716
Function command (nawk), 778
fvwm, 658

G
g (global) command, 283
G (global) command, 284
G protocol, 664
g++ shell script, 658
gadgets, 658
Gaines, Stockton, 77
gateway, 367
gawk command, 479, 659
gcc C compiler, 659–660
gcore command, 660
gdb (debugger), 660–661
GDS (Global Directory Service), 661
gencat command, 662
General Sherman, 185
geographical domains, 389

folder command (MH)—geographical domains 979

2528IDX.QXD  6/30/05  11:28 AM  Page 979



get command (ftp), 392, 393, 656
get command (Samba), 450
get program (SCCS), 847
getline command (awk), 483
getline command (nawk), 778
getoptcvt command, 662
getopts command, 662
getopts command (Bourne), 505
getopts command (Korn), 716
gettxt command, 662–663
getty command, in boot up, 234
Ghostview, 663
Gid, chpass to change, 530
.gif filename extension, 638, 690
.gl filename extension, 638
glob command (C shell), 559, 663
global command, in ed editor, 623
global commands, 283–284

inverse, 284–287
Global Directory Service (GDS), 661
global login profile, 91

in Bourne shell, 92
global variables, 217, 663
globbing, 663
gmacs option (Korn shell), 713
GNU, 663–664
GNU C compiler preprocessor, 547
goodpw command (SCO UNIX), 84
.gopherrc file, 595
goto command (C shell), 559, 664
gprof tool, 664
grace period, for shutdown, 408
graph command, 664–665
graphical desktop, 437
Graphical User Interface (GUI), 6, 200–201, 422. See

also X WIndows systems
Open Desktop, 789

grave accent. See backquote
greater-than (<) symbol, 39, 665
Greer, Ken, 884
grep command, 209, 273, 274–278, 640, 665–667

-b option, 278
-c option to count matching lines, 277
case-sensitive searches, 276–278
for compressed files, 962
-e option, 278
egrep command, 289–292
family summary, 292–294
fgrep command, 288–289
-h option for multiple files, 277

-l option, 278
-n option, 276–277
quoting search pattern, 275
regular expressions, 278–288, 294
regular expressions in descending prece-

dence, 292
-s option, 278
-v option, 277–278
-w (word) option, 275

grodvi command, 668
groff command, 667–668

refer command for, 827–828
grog command, 668
grops command, 668
grotty command, 668
group, 669
group command (mailx), 756
group ID, 669, 761
group permissions, 107

viewing, 108–109
groups

changing, 111–112
changing file association, 526
find command to select files belonging to, 261
membership, 104–105

groups command, 669
groupware, 669
gsub command (awk), 483
gsub command (nawk), 778
GUI (Graphical User Interface), 6, 200–201, 422. See

also X Window systems
Open Desktop, 789

gunzip command, 670, 671
gwm (window manager), 670
.gz filename extension, 638, 690

recompressing .Z files to, 962
gzexe command, 670
gzip, 670–672
gzip files, 961–962

H
.h filename extension, 638
hacking, 200
half-duplex, 600
haltsys command, 407
hanpug signal, 327
hard copy, 143
hard drives

fragmentation, 651–652

get command (ftp)—hard drives980
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fsck command to check and repair 
problems, 653

incremental backup, 685
hard link, 672, 735, 736
hard-wired, 673
Hardpaths shell variable, 556
hardware interrupt, 672
hardwired connection, 4
hash command (Bourne), 506, 673
hash command (ftp), 392, 657
Hash command (Korn), 716
hash symbol (#). See # (pound sign)
hash table, 673

rebuilding, 829
removing internal, 915

hashing, 673
hashstat command (C shell), 559, 673
hd command, 674
head command, 250–251, 269, 640, 675
header file, 684
headers

for e-mail messages, 65, 67–68
skipping, 70

as pr default, 50
headers command (Mail), 752
headers command (mailx), 756
heads  on floppy disks, 454
hello command, 675
help command (ftp), 391, 656
/help command (IRC), 694
help command (Mail), 752
help command (mailx), 756
help command (Samba), 450
help, for mail program, 65–66
help program (SCCS), 847
Hewlett-Packard 2640 terminal series, 680
hexdump command, 675–676
hidden characters, 676
hidden files, 594
hierarchical file structure, 27, 676–677

leaf in, 725
high-level backups, 411
histchars environment variable, 677
Histchars shell variable, 556
HISTFILE shell variable (Korn), 715
history, 677
history command (C shell), 559, 677–678
History command (Korn), 716
.history file, 595, 678
history shell variable, 556

HISTORY shell variable (Korn), 715
HISTSIZE environment variable, 678, 718
hold command (Mail), 752
hold command (mailx), 756
home, 678
home directory, 33–34, 38, 101, 465, 678,

678–679, 869
changing, 616
chpass to change, 530
.login, 92
moving to, 102
.profile file, 92
returning to, 34

HOME environment variable, 557
home page, 679
HOME shell variable, 94, 211, 556, 678
HOME shell variable (Bourne), 504
HOME shell variable (Korn), 715
HoneyDanBer UUCP, 679, 923
Honeyman, Peter, 679, 923
Horton, Mark, 567
host, 679
host command, 390
host computer, summary of system status, 841–842
Host-to-host Transport layer (TCP/IP), 884
hostid, 679
hostname, 679
hp commmand, 680
HP-UX, 680
hpterm, 431, 956
HQX filename extension, 690
HTML (Hypertext Markup Language), 680
HTTP (Hypertext Transfer Protocol), 680–681
Huffman coding, 539
Hurd project, 681
hwconfig command, 681–682
hypermedia, 682
hypertext, 395, 682
Hypertext Markup Language (HTML), 680
Hypertext Transfer Protocol (HTTP), 680–681
hyphen (-)

in command syntax, 18, 44
for grep range, 281

HZ environment variable, 212

I
i-node table, 688
i-nodes, 30, 687–688
i-number, 691

hard drives—i-number 981
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I/O devices, file-like interface for, 145–146
ibase keyword (bc), 492
ICMP (Internet Control Message Protocol), 385, 883
icon in X, 428
iconv command, 683
id command, 683
ident program (RCS), 823
if command, 344–346, 683–684

alternative to, 351
fi to terminate, 632
then keyword, 890

if command (awk), 317, 483
if command (C shell), 559
if command (Korn), 716
if command (nawk), 778
if keyword (bc), 491
IFS shell variable, 94, 211, 214, 684
IFS shell variable (Bourne), 504
IFS shell variable (Korn), 715
ignore command, 70
ignore command (Mail), 752
ignore command (mailx), 756
ignorecase (set argument), 193
IGNORECASE variable (gawk), 485
ignoreeof environment variable, 684
ignoreeof option (Korn shell), 713
Ignoreeof shell variable, 556
image copy, 684
image in Unix, 121, 122
images, JPEG file compression, 700–701
imake, 684
in-line input, 55
in statement, in for loop, 357
inactive window, 684
inc command (MH), 765
include file, 684
inclusive OR, 309–310
incremental backup, 411, 685
incremental search, 685
indent command, 685
indenting, 299

when printing, 157
index command (awk), 483
index command (nawk), 778
index, permuted, 801

creating, 816–817
indxxbib command, 685–686
inetd daemon, 569
info command, 686
InfoExplorer, 686

information node, 687
inheritance, 686
init level, for shutdown, 408
init process, 124, 686–687

in boot up, 234
initialization file, 687

for X, 430
initialization string, 687
input, 5

buffer for, 8
erasing line, 564, 565
redirecting, 40, 50–51
typing errors, 8

input mode, in vi editor, 932–933
input/output streams, 295
input stream, 295
insert command

in ed editor, 623
repeating in vi, 179

Insert key, 5
insert mode, in vi editor, 167, 170, 181
inserting, text in sed stream editor, 300
installing, UUCP network software, 367–368
Institute of Electrical and Electronics Engineers, 806
int command (awk), 483
int command (nawk), 778
int operation (awk), 314
integer command, 688
Integer command (Korn), 716
integers

comparing, 337–338
remainder after division, 769

Intel-based PCs
Linux for, 731
NetBSD for, 779
Solaris for, 863

intelligent terminals, 5
interactive, 688
interactive global command, 284
Interactive UNIX, 688
interface definition, for character device, 523
internal command, 508
International Organization for Standardization

(ISO), 468, 695
International Organization for

Standardization/Open System Interconnection
model, 696

Internet, 388–396, 688
anonymous ftp access, 467–468
file transfer with ftp, 390–393

I/O devices, file-like interface for—Internet982
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file types, 689–690
Internet Relay Chat (IRC), 395–396
telnet to connect to remote computer,

394–395
URL (Uniform Resource Locator), 920
USENET, 396
what it is, 388
World Wide Web, 395
for X System files, 437

internet, 688
Internet address, 689
Internet Control Message Protocol (ICMP), 385, 883
Internet layer (TCP/IP), 884
Internet Packet Exchange (IPX), 694
Internet Protocol (IP), 692
Internet Relay Chat (IRC), 395–396, 694–695
internetwork, 688
interpreter, 690
interprocess communications, 690

printing information, 693–694
interrupt handler, 691
interrupting program, 563
interrupting program, in endless loop, 326–327
interrupts, 672, 691

for peripherals, 120–121
inverse global commands, 284–287
invert command, 691–692
invisible character, 692
invisible file, 692
ioctl call, 578
IP address, command to provide, 787
IP (Internet Protocol), 692

address, 389
ipcrm command, 692
ipcs command, 693–694
IPX (Internet Packet Exchange), 694
IRC (Internet Relay Chat), 395–396, 694–695
ismpx command, 695
ISO (International Organization for

Standardization), 468, 695
ISO/OSI model, 696
isochronous, 696

J
J (join) command, in vi editor, 181
j keyword (bc), 492
Java, 697
job control, 697–698
job number, 698

jobs, 697
at job queue, 478–479
scheduling, 549–550

jobs command, 698
to list running jobs, 486

jobs command (C shell), 559
Jobs command (Korn), 716
Jobs, Steve, 422
joe (editor), 698
join command, 699
/join command (IRC), 695
jot command, 699–700
jove editor, 700
Joy, Bill, 552, 621
JPEG filename extension, 690, 700–701
.jpg filename extension, 638, 690
jsh, 701
jterm command, 701
jukebox, 701
Julian date, 701
jwin command, 701

K
K&R, 702
kdestroy command, 702
kdump command, 702–703
Kerberos, 703

ksrvtgt utility, 720
login after ticket expiration, 707–708
register command for, 828

Kerberos tickets, 703
destroying, 702
listing current, 708

kernel, 119, 704
boot program to load, 405
rebuilding, 826

kernel address space, 704
kernel description file, 704
kernel process tracing, 720–721
kernel trace information, displaying, 702–703
Kernighan, Brian, 702, 776
key binding, 704
keyboard, 5–6

click control, 531
Ctrl key, 564
Enter key, 9
file creation from input, 47
mapping for vi editor, 161–162
stdin to reference, 38

Internet—keyboard 983
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keylogin, 704
keylogout, 704
keys, for sort command, 240
keyword, 704–705
keyword lookup, in online manual pages, 471
keyword option (Korn shell), 713
kill character, 706
kill command, 127–129, 705–706
kill command (C shell), 559
Kill command (Korn), 717
kill file, 707
kill ring, in emacs editor, 610
kill signal, 707
killall command, 129
killer signal, 327
kinit command, 707–708
klist command, 708
Knuth, Donald, 889
Korn, David, 708
Korn shell, 89, 91, 708–719, 856

alias command syntax, 466–467
arrays and arithmetic expressions, 719
Bourne shell scripts in, 201
command history, 718–719
commands, 709–710, 716–718
coprocesses, 719
filename metacharacters, 710
options, 712–713
quoting in, 712
redirecting in, 710–712
rksh, 833
shell variables, 713–715
startup files, 709

kpasswd command, 795
ksh command, 719–720. See also Korn shell
.kshrc file, 465, 709, 720
ksrvtgt utility, 720
ktrace command, 720–721

L
l, 721
l filename extension, 690
l keyword (bc), 492
lam cmmand, 721–722
Lamport, Leslie, 723
LAN (local area network), 722. See also local area

network (LAN)
LANG shell variable (Korn), 715
laser printer, formatting text file for, 905

last command, 722–723
“last in last out” data management, 729
lastcomm command, 723
LATEX, 723–724
layers command, 724
LBX (low-bandwidth X), 724
lc command, 48–49
lcd command (ftp), 392, 656
lcd command (Samba), 450
ld (link editor), 725

library file maintenance for, 472
LDAP (Lightweight Directory Access Protocol), 952
ldd utility, 725
Lea, Ian, 893
leader, of spawned processes, 129
leaf, 725
learn command, 725
leave command, 725–726
/leave command (IRC), 695
Lempel-Ziv (LZ) algorithm, 672, 740, 748
length command (awk), 483
length command (nawk), 778
length function (awk), 309
length keyword (bc), 492
less command, 640, 726–727
less than (>) symbol, 728
Let command (Korn), 717, 728
lex command, 728
lexical analysis, 728
/lib directory, 728
library, 728
library function, 729
Lightweight Directory Access Protocol (LDAP), 952
LILO, 729
limit command (C shell), 559, 729
Lincoln, 185
line command, 730
line editor, 730
line erase character, 706
line numbers

adding to text file, 783–785
from pr command, 157

line of text
counting for file, 49–50
deleting, 8

line printers, 144, 730
creating file for output to, 787

linefeed, 730
LINENO shell variable, 730
$LINENO shell variable (Korn), 714

keylogin—$LINENO shell variable (Korn)984
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lines
counting, 941–942
extracting common from sorted files, 699
reversing in file, 832

LINES shell variable (Korn), 715
link, 730–731
link editor, 725, 731
lint, 731
Linux, 731–733

minimum RAM, 119
steps to rebuild kernel, 826

Linux Journal, 733
Linux loader, 729
/list command (IRC), 695
list command (mailx), 756
list (set argument), 193
listserver, 733–734
listusers command, 734
lkbib command, 734–735
ln (link) command, 31, 735–736
local area network (LAN), 722

displaying status of systems on, 842–843
displaying users logged on, 844
users logged on, 843

local printers, 144–145, 156
printing to, 744

local systems, host status of, 842
local variables, 216, 217, 736
locate command, 736
lock command, 736
lockd daemon, 569
locking files, 635
log command (nawk), 778
log operation (awk), 314
logger command, 736
logging in, 6, 7–8, 737

changing entry, 830
checkiing for mail when, 64
errors, 9
greetings, 10–11
report on last, 722–723
as root, 58
X Window systems, 430

logging off, 12–13, 737
logical operators, in awk, 309–310
login, 737

remote, 831
root, 839

login command (C shell), 559
login command, in boot up, 234

.login file, 202, 465, 553, 595, 737
login group, assigning user to, 418
“Login incorrect” message, 9
login name, 737

displaying, 683, 944
process owner from ps command, 131

login profile, 91–93
Bourne shell, 92
in C shell, 92–93
chpass to change, 530
personal, 93–99

login: prompt, 7, 8
login shell, 737
logname command, 738
LOGNAME environment variable, 557
logon, 8. See also user name

command to list, 18
grep command to check for, 286

logout command, 738
.logout file, 553, 595, 738
logs, for security, 403
long filename, 738
look command, 640, 738–739
lookbib command, 739
loops

debugging, 362
endless, 326–328

lorderr utility, 739
lossless compression, 740
lossy compression, 700, 740
/lost+found directory, 740
low-bandwidth X (LBX), 724
low-level backups, 411
lowercase

for logon, 8
translating to uppercase, 900

LP daemon, 145
lp (line print) command, 144, 147–153, 740–741

-i (inquire) option, 155
immediate copies of files in, 153

lpd daemon, 569
lpq command, 741–742
lpr command, 67, 742–743
lprint command, 156, 744
lprm command, 744
lprof command, 744
lpstat command, 154–155, 745–746

for print request id, 155
lptest command, 746
ls command, 40–45, 746–747

lines—ls command 985
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online manual pages for, 43
and permissions, 105
wildcards for, 41–43

ls command (ftp), 656
ls command (Samba), 450
ls-lR.Z filename extension, 689
ls-ltR.Z filename extension, 689
Lynx, 748
Lyrix, and /etc/termcap, 163
LZ (Lempel-Ziv) algorithm, 748

M
m (mark) command (vi), 187
m4 (macro language preprocessor), 764
Mach operating system, 748
machid command, 748
Macintosh interface, 425
macros, 151, 189

assignments to avoid, 189–190
mm, 769
ms, 773
removing during session, 191
removing from file, 575–576
troff, 906

magic (set argument), 193
magnetic tapes

command to read and write to, 469–470
copying and verifying, 882
manipulating, 773–774

mail, 748–750
mail alias file, recreating database for, 780
Mail command, 73, 749, 751–753
mail command, 58, 64, 750

? for command mode prompt, 65
escape character for command entry, 74
help for, 65–66
leaving, 66–67
mail, 73
summary, 75–77

mail command (Mail), 752
mail command (mailx), 756
Mail command (mailx), 756
MAIL environment variable, 557
mail headers, printing, 653
MAIL shell variable, 94
mail shell variable, 556
MAIL shell variable (Bourne), 504
MAIL shell variable (Korn), 715
mail transport agents, 77

mail user agents, 77
mailalias command, 753
MAILCHECK shell variable, 94, 214
MAILCHECK shell variable (Bourne), 504
MAILCHECK shell variable (Korn), 715
mailing list, 733–734
MAILPATH shell variable (Korn), 715
mailq command, 753
mail.rc file, 753
.mailrc file, 372–373, 595, 754
mailserv, 733
mailx command, 77, 749, 754–756

escape commands, 619
mailx.rc file, 757
maintenance mode, 405
major device number, 757, 839
major mode, 757
majordomo, 733
make utility, 757
makefile file, 757–758
makekey utility, 758
man command, 43–45, 758–759

options for customizing and printing, 45
syntax in, 44–45

man- command, 17
man macros, 906
man pages, 759–760

X interface to, 954
managing processes, 760–761
manuscript macros, 769
map, 761
map command, 189–192
map! command, 189–192
mapping

files to i-nodes, 30
remote, 831

mark command (MH), 765
mark, in emacs editor, 610
markdirs option (Korn shell), 713
marking text, in vi editor, 187
mask, 761
mass-storage device, unmounting removable, 410
master map, 761
match command (awk), 483
match command (nawk), 778
math, awk and, 313–316
mathematical symbols, formatting text containing, 779
mattribcommand (mtools), 456
mbox command (Mail), 752
mbox command (mailx), 756
mbox file, 67, 761

ls command—mbox file986
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mcatcommand (mtools), 456
mcdcommand (mtools), 456
mcopycommand (mtools), 456
mcs  command, 761–762
md command (Samba), 451
mdelcommand (mtools), 457
mdeltreecommand (mtools), 457
mdircommand (mtools), 457–458
mducommand (mtools), 458
me macros, 762, 906
measurement units, converting, 916
memory

stack, 868
status of blocks, 467
in terminal, 5
virtual, 938–939

menu, 762
code for, 352–353
quit variable in, 341–342
read command, 342–343
shell script to create, 322–363
user response to prompt, 344–346
in xterm window, 434

Merge, 459, 593
merge, 762
merge command, 763
merge program (RCS), 823
mesg command, 59, 763
mesg (set argument), 193
message of the day (motd), 11, 93
messages

“device busy”, 410
“directory: does not exist”, 35
EOF (end-of-file), 30
“execute permission denied”, 205
“filename: not found”, 17, 28, 206
“Login incorrect”, 9
“Mismatch - password unchanged”, 83
“not found”, 12
permission denied, 60–61
“remote access to path/file denied”, 375
shutdown warning for users, 408
suppressing from grep command, 278
“Using open mode”, 163
You have mail, 64

Meta key, 764
in emacs editor, 608–609

metacharacters, 95, 218, 226–233, 763
# (pound sign) for comments, 227–228
backslash (\), 226–227

in Bourne shell, 501–502
in C shell, 554
" (double quotes), 228–229
in grep command, 279
in Korn shell, 710
quoting, 333, 818
sequences, 229–232
summary, 232–233

metafile, 764
mformatcommand (mtools), 458
mget command (ftp), 392, 657
MH message handling system, 77, 749, 764–765
mhl command (MH), 765
mhmail command (MH), 765
mhn command (MH), 765
mhook command (MH), 765
mhparam command (MH), 765
mhpath command (MH), 765
MIME (Multipurpose Internet Mail Extensions), 766
minibuffer, 766
minor device number, 766, 839
minor mode, 766
“Mismatch - password unchanged” message, 83
mkdep command, 766
mkdir command, 34, 103, 767
mkdir command (ftp), 656
mkfifo command, 767
mkfs command, 409
mklocale command, 768
mkmsgs command, 768
mknod command, 768
mksrt command, 769
.mm filename extension, 638
mm macros, 769, 906
mmdcommand (mtools), 458
mmovecommand (mtools), 458
/mnt directory, 769
mode, 769
mode argument for chmod command, 112
/mode command (IRC), 695
mode line, 769
modem connection, 4

hanging up, 13
utility for, 562–563

modules, 363
modulo, 769
monitor. See also screen display
monitor option (Korn shell), 713
Montoulli, Lou, 748
MORE environment variable, 771

mcatcommand (mtools)—MORE environment variable 987
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more filter, 19–20, 640, 769–770
for mail message display, 66

Mosaic browser, 395
motd (message of the day), 11, 93
Motif window manager (mwm), 428–429, 436,

771, 776
mount, 771
mount command, 771–772
mount point, 772
mounting filesystem, 409, 772

manual, 410
mouse cursor, in xterm window, 433
move command, in ed editor, 623
moving, files, 774–775
MPEG filename extension, 690
.mpg filename extension, 638, 690
mput command (ftp), 392, 657
mrencommand (mtools), 458
.ms filename extension, 639
ms macros, 773, 906
mscreen command, 772
mset command, 772
/msg command (IRC), 695
msgchk command (MH), 765
msgs command, 773
msh command (MH), 765
mt utility, 773–774
mtools, 442, 452–453

drive parameters for, 453–458
floppyd command, 455–456
mattrib, 456
mcat, 456
mcd, 456
mcopy, 456
mdel, 457
mdeltree, 457
mdir, 457–458
mdu, 458
mformat, 458
mmd, 458
mmove, 458
mren, 458
mtype, 458
running, 455–458

mtypecommand (mtools), 458
multicommand line, 134–136
Multiplan, and /etc/termcap, 163
multiprocessor system, 118
multiprogramming operating systems, 118–120
multitasking, 120–121

multiuser environment, 118
security for, 7

multiuser mode, 405, 406
mush (mail user’s shell), 749, 774
mv command, 377, 774–775
mview macros, 906
mwm (Motif window manager), 776
mymenu file, 322

N
NAK (negative acknowledgment), 776
name generation, 226
named daemon, 569
named pipe, 776, 805
names

for printers, 146
of shell, 90–91

nawk, 479, 776–779
negative numbers, sorting, 245
neqn, 779
Net News software, 396
NetBIOS connectivity, 444
NetBSD, 779
.netrc file, 595, 780
Network Access layer (TCP/IP), 884
network connections

copying files over, 821–822
sockets for, 863
testing, 804–805

network filesystem (NFS), 386
Network Information Service (NIS) domain, 783

setting or displaying name, 592
network layer (ISO/OSI), 696
networking reference model, 696
networks, 384–388

client-server computing, 387–388
file distribution over, 386–387
NIS (Network Information Service), 387
TCP/IP and Ethernet, 385–386

new accounts, 417–418
newalias command, 780
newform command, 780–781
newgrp command, 781
newgrp command (Bourne), 506
Newgrp command (Korn), 717
newline, 47, 223, 265, 781

from echo command, 222
in quoted string, 97

more filter—newline988
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to terminate command, 136
in vi editor, 161

news command, 781–782
newsgroups, for Linux, 732–733
.newsrc file, 595, 893
newsreader, 396

kill file, 707
readnews, 825
rn, 836–838
tin, 893–897
trn, 902–905
xrn to interface, 955

next command (awk), 483
next command (Mail), 752
next command (mailx), 756
next command (MH), 765
next command (nawk), 778
NeXT operating system, 748
NF variable (awk), 312, 484
NFS (network filesystem), 386, 782–783
nfsd daemon, 570
nice command, 133–134, 783
nice command (C shell), 559
/nick command (IRC), 695
NIS (Network Information Service), 387, 783

password changes, 960
nl command, 640, 783–785
nm command, 785
nmbd (Samba), 444–445
nn (newsreader), 396
Nobeep shell variable, 556
noclobber environment variable, 785
noclobber option (Korn shell), 713
Noclobber shell variable, 556
node, 785
node name (UUCP), 368
noexec option (Korn shell), 713
noglob environment variable, 785
noglob option (Korn shell), 713
Noglob shell variable, 556
Nohup command (Korn), 717
nohup (no hangup), 128, 560, 785–786

killing, 129
nolog option (Korn shell), 713
nomagic, 786
nonomatch environment variable, 786
Nonomatch shell variable, 556
nonprintable characters

displaying, 939

and sort command, 244
unvis to convert, 919

“not found” message, 12
NOT (!) operator

in awk, 309, 310
in test command, 339, 342

NOT option, in find command, 259
notify command, 786
notify command (C shell), 560
Notify shell variable, 557
nounset option (Korn shell), 713
novice environment variable, 787
novice mode for vi editor, 165

turning off and on, 166
Nowitz, David, 679, 923
NR variable (awk), 306, 312, 484
nroff, 787

error check for input file, 524–525
macros, 762, 773
output display on screen, 533–534
removing dot requests from file, 575–576
vs. troff, 905

nslookup command, 390, 787
null, 787
null argument, 788
null character, 788
null device, 577, 788
null path, 211
null string, 333, 788
null value, 214
number (set argument), 193
numbered buffer, 788
.o filename extension, 639

O
o (over), 62
obase keyword (bc), 492
object file, profile data of, 811
object files, 540

displaying data and text segment sizes, 861
listing dependencies for group, 739

object-oriented programming, inheritance, 686
oclock program, 949
octal notation, 223

for chmod command argument, 112–113
for control characters, 265

od command, 788–789
offline, 4
offsets, when printing, 157

newline—offsets, when printing 989
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OFMT variable (awk), 312, 484
OFS character, 305
OFS variable (awk), 312, 484
Oikarinen, Jarkko, 694
$OLDPWD shell variable (Korn), 714
olwm (Open Look window manager), 427–429, 789
onintr keyword, 789
online, 4
online manual pages. See man command

displaying, 758–759
keyword lookup in, 471

open call, 578
open command (ftp), 392, 656
open command (telnet), 394, 886
Open Desktop, 789
open files, 789

identifying and reporting on, 654
Open Look window manager (olwm), 428–429, 436,

789, 790
open new line, in vi editor, 181
open system, 791
OpenGL (Open Graphics Library), 789
opening file, 38
OpenServer, 790
openwin command, 791
OpenWindows window manager, 791
operating system, shutting down, 860
Operating System System Administrator’s Guide, 400
operators

in awk, 481–482
in bc, 493

/opt directory, 791, 869
OPTARG environment variable, 792
$OPTARG shell variable (Korn), 714
OPTIND environment variable, 792
$OPTIND shell variable (Korn), 714
options for commands, 17
OR (||) operator, 309
OR operator (-o), in test command, 339
OR option, in find command, 259
Orange Book guidelines, 403
ordinary files, 636, 792
orphan process, 792
orphaned file, 792
ORS variable (awk), 312, 484
OSF/1, 748, 792
OSx, 792
output, 5

appending to files, 54–55
redirecting, 39–40, 46–47

output stream, 295
overwriting files, 30, 54
owner permissions, 107

viewing, 108–109
ownership of file, 16, 104

changing, 111–112, 529
in home directory, 465

P
pack command, 793
packed files, displaying contents, 799
packet internet groper (ping), 804–805
packf command (MH), 765
page, 793
page length, setting for printing, 149
pager utility, less command as, 726–727
pages in virtual memory, 939
pagesize command, 793
parallel port, 145
parallel processing, pipelining in, 806
parameter, 793. See also variables
parameter substitution, 228, 793
parent directory, 794

listing contents, 43
moving to, 35

parent directory (..), 103
parent process, 123, 124, 794
parent shell, 236
parentheses to control precedence, 290–291
parsing command line, 218
passive system, UUCP link as, 368
passwd command, 82, 794–795
password, 8, 795

case sensitivity for, 9
changing, 82–84
changing NIS, 960
choosing, 13
chpass to change, 530
for crypt command, 550
encryption, 795
encryption in /etc/passwd file, 86–87
good and bad, 83–84
minimum length, 84
for new accounts, 417
for root, 402

password file, 796
paste command, 255–257, 640, 796–797
patch command, 797–798

OFMT variable (awk)—patch command990

2528IDX.QXD  6/30/05  11:28 AM  Page 990



path database, to route mail, 372
path environment variable, 851
PATH environment variable, 207, 211, 214, 558,

798, 851
working directory in, 323

path names
absolute, 463
including in alias, 466

PATH shell variable, 94
path shell variable, 557, 798
PATH! shell variable, 93
PATH shell variable (Bourne), 504
PATH shell variable (Korn), 715
pathname, 798–799

relative, 829
pathname extension, 475, 799
paths, 28–29, 89–90

absolute names, 32
to environment file when starting shell, 616
extracting directory name from, 586–587
extracting filename from, 488–489
for find command, 258
specifying for function definitions, 651

pattern, in awk, 481
pattern matching, 799
pattern space for sed, 851
pause, 343, 564

code in menu for, 353
in scrolling display, 19

PC (personal computer), 5
X server to run, 426

pcat command, 799
percent sign (%) prompt, 10, 799
period (.), 799

and file searches, 42–43
in filenames, 26
in grep command, 280
in v command, 285
as vi repeat command, 179

peripherals, interrupts for, 120–121
perl (Practical Extraction and Report Language), 800
permission bits, 800
permission denied message, 60–61
permissions, 16, 103–111, 338, 635

access modes, 107–110
changing, 112–114, 527–529
creation mask for, 548
defaults, 110–111
directories, 105–106

and executable scripts, 205–206
files, 104–105
finding files with specific, 261–262
script files, 111
in UUCP, 374
viewing, 108–110

permuted index, 801
creating, 816–817

personal login profile, 92, 93–99
personal mail resource file, 372
personal shell variables, 94
personalizing Unix

login profile, 91–93
password, 82–88
personal login profile, 93–99
shell, 88–91

peta-, 801
petabyte, 801
pfbttops command, 801
pg command, 640, 801–803
phone number, utility to dial, 562–563
physical layer (ISO/OSI), 696
physical links, 735
physical option (Korn shell), 713
pic, 803–804
pick command (MH), 765
pico, 804
PID (process ID), 804
pid (process identifier), 122

of parent process, 131
ps (process status) command to find, 131

Pine (mail program), 749
.pinerc file, 595
ping (packet internet groper), 804–805
pipe, 123, 269, 805

command output into grep, 274
and split command, 253

pipe command (mailx), 756
pipelines, 20, 805

redirecting vs., 51–52
pipelining, 806
Placeway, Paul, 884
.plan file, 595, 806
pling (!), 487. See also ! (bang)
plot command, 806
plus (+) symbol, 806
point, in emacs editor, 609
Point-to-Point protocol (PPP), 808, 883
popd command (C shell), 560, 806

path database, to route mail—popd command (C shell) 991
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port, for printer, 145
positional parameters, 150, 270, 354–362

set to assign values, 360–362
in shell script, 220–221

POSIX (portable operating system interface), 806
postincrement (++) operator, 313
PostScript files

translating font file into ASCII, 801
viewing in X Window system, 663

PostScript printing, translating troff-formatted files
for, 596

pound sign (#), 807
PPID environment variable, 808
$PPID shell variable (Korn), 714
PPP (Point-to-Point protocol), 808, 883
pppd daemon, 570
pr command, 50–51, 156–157, 640, 808–809
Practical Extraction and Report Language (perl), 800
precedence, 809

in awk, 310
in egrep command, 290–292
for test operations, 340–341

predefined variables. See also shell variables
prepending, 67
presentation layer (ISO/OSI), 696
preserve command (Mail), 752
preserve command (mailx), 756
prev command (MH), 765
print command, 809–810

in ed editor, 623
print command (awk), 483
Print command (Korn), 717
print command (Mail), 752
Print command (Mail), 752
print command (mailx), 756
Print command (mailx), 756
print command (nawk), 778
print command (Samba), 451
print request id, 147
print spooler, 125

removing jobs from, 744
printenv command, 617, 810
printer ports, 144
printers

advancing paper, 650
central and local, 144–145
device number, 757
displaying queue status, 741–742
enabling, 614
port for, 145

testing, 146
turning off temporarily, 588

printf command, 810
printf command (awk), 306, 483
printf command (nawk), 778
printing, 143

in awk, 304–305
-c copy option, 153
canceling, 156
canceling request, 511–512
changing requests, 155
e-mail messages, 67
to local printers, 744
man command options for, 45
messages from shell scripts, 647–648
multiple files, 147–148
sending text files to print queue for, 742
sequential or random data, 699–700
smbd for Windows users, 442–443
specific e-mail message, 68–69
symbol table, 785

“printing on the screen”, 50
printout, banner page in, 488
priorities

nice command to lower, 133–134, 783
for print request, 150

private (symmetrical) key schemes, 614
privileged account, 810
privileged option (Korn shell), 713
/proc directory, 810
procedure, in awk, 481
process IDs (PID), 760, 804

of shell, 215
terminating, 705–706

process in Unix, 121
biography, 122–123
information about active, 811–814
parent, 123, 124, 794
priority of, 783
spawning by, 123–124
suspending, 861

process paths, 234
process status, 811
processes

managing, 760–761
scheduling, 138–140, 476–478

prof command, 811
profile data

of object file, 811
of program, 744

port, for printer—profile data992
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.profile file, 92, 191, 202, 210, 465, 595, 811
viewing, 98–99

program
interrupting, 563
quit signal for, 563

program code, 16. See also binary files
programming languages. See also awk; C language

Java, 697
perl, 800
shell, 858
standards, 468

programs, 121
multiple in memory, 119
profile data of, 744

.project file, 595
prompt, 7, 811

? for mail command mode, 65
for information, 10–11
in Samba, 448
shell, 10, 858

prompt command (ftp), 392, 657
prompter command (MH), 765
protected option (Korn shell), 713
protocol stack, 696
protocols

AFS (Andrews File System), 465
e, 617
f protocol, 651
FTP (File Transfer Protocol), 658
G protocol, 664
HTTP (Hypertext Transfer Protocol),

680–681
IP (Internet Protocol), 692
LBX (low-bandwidth X), 724
LDAP (Lightweight Directory Access

Protocol), 952
Point-to-Point protocol (PPP), 808
RFS (Remote File System), 833
SMTP (Simple Mail Transfer Protocol), 862
SPX (Sequenced Packet Exchange), 868
TCP/IP (Transmission Control

Protocol/Internet Protocol), 385–386, 883
TCP (Transmission Control Protocol), 883
x protocol, 954
Zmodem file transfer protocol, 844–846

prs program (SCCS), 847
.ps filename extension, 393, 639, 690
ps (process status) command, 128, 130–133,

811–814
PS1 shell variable, 94, 95, 214, 814

PS1 shell variable (Bourne), 504
PS1 shell variable (Korn), 715
PS2 shell variable, 94, 97, 214, 814
PS2 shell variable (Bourne), 504
PS2 shell variable (Korn), 715
PS3 shell variable (Korn), 715, 814
PS4 shell variable (Korn), 715, 814
pseudocode, 326
pstat command, 815–816
ptx command, 816–817
PUBDIR directory, 374

moving files from, 377
uuto command to send files to, 376

public (asymmetrical) key schemes, 614
public permissions, 105, 107

viewing, 108–109
pushd command (C shell), 560, 817
put command (ftp), 392, 393, 657
put command (Samba), 451
Pwd command (Bourne), 506
pwd command (ftp), 392, 656
Pwd command (Korn), 717
PWD environment variable, 558
pwd (print working directory) command, 33–34,

38, 817
$PWD shell variable (Korn), 714

Q
/query command (IRC), 695
question mark (?), 41, 817

for file name generation, 230
in ftp, 656
for mail command mode prompt, 65

queue. See also at job queue
batch, 490–491

queue command (Samba), 451
quit command (ed), 623
quit command (ftp), 391, 656
quit command (mail), 66–67
quit command (Mail), 752
quit command (mailx), 756
quit command (Samba), 449
quit command (telnet), 394, 886
quit (Ctrl-\), 563
quota command, 817–818
quotation marks, 222, 223–226

for date in awk, 315
double quote, 596
double quote and backquotes, 225

.profile file—quotation marks 993
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forward vs. backward, 95
for sed edit command, 296

quote, 818
quoting, 818

in Bourne shell, 503
in C shell, 555
for echo, 331
for find command file arguments, 258
grep search pattern, 275
in Korn shell, 712
and metacharacters, 333
parentheses for text, 341
single quote ('), 861

R
r command, 818–819
R command (Korn), 717
r command (vi), 183
R command (vi), 183
-r (recursive) option, for rm command, 53
RAID (redundant array of inexpensive disks),

819–820
Rakitzis, Byron, 821
RAM (Random Access Memory), 119
Ramey, Chet, 489
rand command (awk), 314, 483
rand command (nawk), 778
Rand operation (awk), 314
random access, 16
Random Access Memory (RAM), 119
random command, 820
RANDOM environment variable, 820
$RANDOM shell variable (Korn), 714
ranlib command, 820
RARP (Reverse Address Resolution Protocol), 385, 883
raw, 820
raw device, 820
raw mode, 820
rbash command, 821
.rc file, 821
rc shell, 821
rcp command, 821–822
.rcrc file, 595
rcs program (RCS), 823
RCS (Revision Control System), 822–823
rcsclean program (RCS), 823
rcsdiff program (RCS), 823
rcsfreeze program (RCS), 823
rcsmerge program (RCS), 823

rcvstore command (MH), 765
rd command (Samba), 451
rdist utility, 823–824
read call, 578
read command, 342–343, 825

in ed editor, 623
read command (Bourne), 506
read command (Korn), 717
read-only filesystem, 825
“read-only” version of vi editor, 164
read permission, 104, 108, 527, 635, 800

for directories, 105
owner, group and public, 107
testing for, 338

read protected file, 106
reading e-mail messages, from another source, 72
readnews, 825
readonly command, 825
Readonly command (Bourne), 506
Readonly command (Korn), 717
rebuilding kernel, 826
receive directory, 374
record locking, 635
records, in awk, 302, 304–306
recurring jobs, scheduling, 140
red command, 827
redirecting, 827

in Bourne shell, 502–503
in C shell, 554–555
in at command, 140
input, 40, 50–51
input to shell scripts, 204–205
in Korn shell, 710–712
output, 39–40
for pasting, 257
vs. pipelines, 51–52
to save sort command results, 241–242
to send mail, 74

Redman, Brian D., 679, 923
redundant array of inexpensive disks (RAID),

819–820
refer command, 827–828
refile command (MH), 765
regcmp command, 828
region, in emacs editor, 610
register command, 828
regular character, 828
regular expressions, 160, 278–288, 828–829

with [ ], 286–287
in awk, 302, 305

quotation marks—regular expressions994
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for egrep command, 289
for grep and egrep in descending prece-

dence, 292
in sed stream editor, 298
tagged, 287–288

regular files, 636
rehash command (C shell), 560, 829
relational operators, 829

in awk, 308–309
relative mode, for chmod command, 113
relative pathname, 829
relogin, 830
remapping keyboard, 5
“remote access to path/file denied” message, 375
remote command, 830
remote commands, executing, 625
remote connections, 4, 565–567

ftp for file transfer, 654–657
logging in, 833–834
running commands on, 830
sending file, 927
shell to execute single command on, 840–841
telnet command for, 394–395
tip command to login, 897–898

Remote File System (RFS), 833
remote filesystem, 830–831
remote login, 831
remote mapping, 831
Remote Procedure Call (RPC) protocol, 387, 840
remote system, executing commands on, 373
removable mass-storage device, unmounting, 410, 913
removing. See deleting
remsh command, 841
repeat command, 831

period (.) as in vi, 179
repeat command (C shell), 560
repeating search in vi editor, 186
repl command (MH), 765
reply command (Mail), 752
Reply command (Mail), 752
reply command (mailx), 756
Reply command (mailx), 756
$REPLY shell variable (Korn), 714
report (set argument), 193
report threshold, 165
Request for Comments (RFC), 832
Request for Discussion (RFD), 833
reset command, 831
reset string, 831
resolver, 831

resource, 832
resource allocation, in multiprogramming operating

systems, 118
resource sharing, 832

uux command for, 373
resources, automounting, 479
respond command (Mail), 753
respond command (mailx), 756
responding to e-mail message, 73–74
restor command, 413–414
restoring files, from tar backup, 416
Retain command (Mail), 753
return code, 219
return command, 832
return command (awk), 483
return command (Bourne), 506
Return command (Korn), 717
return command (nawk), 778
Return key, 6, 615

Ctrl-M for, 190
return keyword (bc), 492
return value, 325, 625
rev command, 640, 832
Reverse Address Resolution Protocol (RARP), 385, 883
reverse polish notation, 572
reverse slash. See backslash (\)
Revision Control System (RCS), 822–823
RFC (Request for Comments), 832
RFD (Request for Discussion), 833
RFS (Remote File System), 833
.rhosts file, 833
ripple test, to standard output, 746
Ritchie, Dennis, 702, 917
rksh (Korn shell), 833
RLENGTH variable (awk), 484
rlog program (RCS), 823
rlogin command, 833–834
rm command, 52–54, 834–835
rmail, 835
rmb command, 835
rmdel program (SCCS), 847
rmdir command (ftp), 656
rmdir (remove directory) command, 35, 835–836
rmf command (MH), 765
rmm command (MH), 765
rn (newsreader), 396, 836–838
robust program, 337
roffs, 839
Romine, John, 77
root, 839. See also superuser

regular expressions—root 995
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root account, 810
root directory, 31–35, 839, 869
root filesystem, 409, 839
root login, 839
root login name, 402

capabilities, 402–403
logging in, 58, 404

rootdev variable, 839
Rose, Marshall, 77
rot13, 839–840
RPC (Remote Procedure Call) protocol, 387, 840
rpcgen, 840
RS (record separator) variable, 304
RS variable (awk), 312, 484
rsh command, 840–841
Rsh command, 841
RSTART variable (awk), 484
rstat command, 841–842
run levels, 234, 405

for shutdown, 408
rup command, 842
ruptime command, 842–843
rusers command, 843
rwall command, 843–844
rwho command, 844
RZSZ tools, 844–846

S
s command (vi), 184
S command (vi), 184
.s filename extension, 639
s keyword (bc), 492
s (substitute) command, 282–283
sact program (SCCS), 847
Samba, 442–451

cd command, 449
del command, 449
dir command, 449
exit command, 449
get command, 450
help command, 450
lcd command, 450
ls command, 450
md command, 451
nmbd, 444–445
print command, 451
put command, 451
queue command, 451

quit command, 449
rd command, 451
running, 448–451
setmode command, 451
smbclient, 445–448
smb.conf file, 443
smbd, 442–443
swat program, 443

Santa Cruz Operation (SCO), 848
sash (standalone shell), 846
save, 846
save command (Mail), 753
save command (mailx), 756
savehist environment variable, 846
savehist shell variable, 557
Saveignore command (Mail), 753
Saveretain command (Mail), 753
saving, e-mail messages, 70–72
/sbin directory, 846, 869
scale keyword (bc), 492
scan command (MH), 765
SCCS (Source Code Control System), 846–847
sccsdiff program (SCCS), 847
sched process, 124
scheduled jobs, 549–550

at command for, 138–140, 476–478
scientific calculator. See also bc
SCO (Santa Cruz Operation), 848
SCO OpenServer, 848
SCO UNIX, 848

C compiler options, 517–521
goodpw command, 84
Merge, 459
minimum RAM, 119
sysadmsh (system administration shell), 85
text-only screen, 6
VisionFS, 459

SCOadmin tools, 848
scoterm, 431, 956
screen display, 6

command to clear, 531
pause in scrolling, 19
pausing output, 564
redrawing, 564
restarting output, 564
stdout to reference, 38
troubleshooting garbled, 163

screen redraw, 170
screen refresh, 170
script command, 849

root account—script command996
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script files, 848. See also shell script
permissions, 111

scroll bars, for xterm window, 433
scroll (set argument), 193
scrolling display

pause in, 19
in vi editor, 161

SCSI (Small Computer System Interface), 
standard, 468

sdb (symbolic debugger), 849
sdiff command, 849–850
search path, 850–851
search permissions, for directories, 105
searches. See also find command; grep command

incremental, 685
for patterns in files, 665–667

searching text, in vi editor, 186–187
Second Extended Filesystem (ext2fs), 628
secondary prompt, 97
SECONDS environment variable, 851
$SECONDS shell variable (Korn), 714
section coding scheme, 44
sectors on floppy disks, 454–455
security, 7, 307. See also password

firewall, 645
Kerberos, 703
logs for, 403
Orange Book guidelines, 403
remote mapping, 831
UUCP network software, 374–384

sed stream editor, 273, 295, 851–852
! (bang) to reverse matching, 299
appending and inserting text, 300
d (delete) function, 299–300
edit_command, 297–301
-f (file )option, 296–297
g (global) option, 297
p function, 301
q (quit) option, 297
regular expressions in, 298
s (substitute) function, 298–299
syntax, 295–301
y function, 300

Select command (Korn), 717
select statement (Korn), 853
selecting e-mail messages, 68–70
semicolon (;), 853

in case statement, 349
in multicommand line, 135
to terminate command, 136

send command (MH), 765
sendbug command, 853
sending, e-mail messages, 72–75
sendmail environment variable, 371
sendmail program, 853
sentence, 853

definition in vi, 171
Sequenced Packet Exchange (SPX), 868
Serial Line Internet Protocol (SLIP), 883
serial port, 145
server, anonymous, 468
Server Message Block (SMP) protocol, 442
server software in X, 423, 424, 955, 959

benchmark program to test, 950–951
session layer (ISO/OSI), 696
set command, 191, 192–194, 207–208, 

360–362, 854
to display shell variables, 217

set command (Bourne), 506
options, 506–507

set command (C shell), 560
Set command (Korn), 717
set command (Mail), 753
set command (mailx), 756
set command (telnet), 395, 886
set ignorecase ex command, in vi editor, 186
/set novice off command (IRC), 695
set uid bit, 854
setenv command, 560, 617, 854
setmode command (Samba), 451
SGML (Standard Generalized Markup Language),

document instance, 590
sh command, 854–855
.sh filename extension, 90, 639
SHACCT shell variable, 94, 505
shadow password file, 87
Shapiro, Norman, 77
shar (archiver), 855–856
.shar filename extension, 639, 690
shared objects, utility to list, 725
shar.Z filename extension, 690
shell, 856–857

choosing, 88–91
chpass to change, 530
launching new temporarily, 552
names of, 90–91
as process, 124–125
temporary escape to, 129
terminating, 236
using within vi, 188

script files—shell 997
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shell command (Mail), 753
shell command (mailx), 756
shell command, ~! to execute, 75
SHELL environment variable, 212, 558, 857
shell escape, 857
shell function, 857
shell option, 857
shell out, 857
shell program, 857–858
shell programming language, 858
shell prompt, 10, 858
shell script, 95, 201–210, 537, 857, 858. See also

.login file; .profile file
arithmetical tools, 362–363
backquote (`) in, 224–226
basic steps, 207
as command, 208–209
creation basics, 202–204
debugging, 207–208, 362
execute permissions for, 323
executing directly, 205–206
to force command failure, 219
how they work, 218–223
menu creation, 322–363
for multiple commands, 270
naming, 204
positional parameters, 220–221
for printing, 150–151
printing messages from, 647–648
redirecting input to, 204–205
scheduling from, 140
while command in, 329–342
white space in, 323
for X resources, 430

shell (set argument), 193
shell shell variable, 557
SHELL shell variable (Bourne), 505
SHELL shell variable (Korn), 715
shell variables, 93–97, 210–218, 617, 858. See also

environment variables
in Bourne shell, 504–505
in C shell, 556–557
echo to display contents, 96
evaluating, 621
exporting, 216–218, 626
in Korn shell, 713–715
personal, 94
set command to display, 217
setting and unsetting, 214–215
setting automatically by shell, 214–215

shells, 200
shelltool, 956
shift command, 220–221
shift command (Bourne), 506
shift command (C shell), 560
shift command (Korn), 717
Shift key, 5
shift keyword, 859
shiftwidth (set argument), 193
shl command, 859
show command (MH), 765
showmatch (set argument), 193
showmode, in vedit, 165, 166
showmode (set argument), 193
shutdown, 406–408, 859

sync command to prepare for, 876
shutdown command, 407–408, 859–860
shutting down system, 860
signal, 860

between processes, 327
.signature file, 595
Simple Mail Transfer Protocol (SMTP), 57, 385,

862, 883
Simple Network Management Protocol (SNMP),

385, 883
simultaneous peripheral operation online (spool),

144, 867
sin command (awk), 483
sin command (nawk), 778
sin operation (awk), 314
sine, from bc, 492
single quote ('), 861

in grep commands, 209
single-user mode, 405, 406
single-user state, 861
SIT filename extension, 690
size command, 861
Size command (Mail), 753
size command (mailx), 756
slash (/), 26–27, 861

for root symbol, 31–32
sleep, 861
sleep command, 137, 862
sleeping state, 123
SLIP (Serial Line Internet Protocol), 883
slocal command (MH), 765
smail program, 862
SMB (Server Message Block) protocol, 442
smbclient (Samba), 445–448
smb.conf file (Samba), 443

shell command (Mail)—smb.conf file (Samba)998
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smbd (Samba), 442–443
smit program, 862
SMP (symmetrical multiprocessing), 118
SMTP (Simple Mail Transfer Protocol), 57, 385,

862, 883
SNMP (Simple Network Management Protocol),

385, 883
sockets, 636, 863
soelim command, 863
soft links, 735, 863
software, displaying configuration information,

875–876
Solaris, 863
Solaris source code debugger (dbx), 572
sort, 864
sort command, 240–250, 268, 640, 864–865

-d option, 244
-f option, 243–244
foreign language variations, 242–243
-i option, 244
for multiple files, 246
-n option, 245
-o (output) option, 241–242
redirecting to save results, 241–242
-u option, 246–247

sorted files, finding common lines in, 536
sortm command (MH), 765
Source Code Control System (SCCS), 846–847
source code, maintaining file dependencies, 757
source command, 865

in ed editor, 623
source command (C shell), 560
source command (mailx), 756
source file, for cp (copy) command, 103
spaces. See also white space

as argument separator, 223
converting tab character to, 625–626

spawned processes, leader of, 129
special characters. See also metacharacters

restricting in vedit, 165
special file, 578
special users, 403–404
spell command, 640, 865–866
splat, 866
spline command, 866–867
split command, 252–253, 867
split command (awk), 316, 483
split command (nawk), 779
/spool directory, 868, 869
spool (simultaneous peripheral operation online),

144, 867

spooler, 125, 144–145, 868
displaying status information for lp, 745–746
removing print jobs from, 744

sprintf command (awk), 483
Sprintf command (nawk), 779
SPX (Sequenced Packet Exchange), 868
SQL (Structured Query Language), 387–388
sqrt command (nawk), 779
sqrt keyword (bc), 492
sqrt operation (awk), 314
square brackets ([]), 868

for file name generation, 230
in grep command, 281
for optional arguments, 18
regular expressions with, 286–287

srand command (awk), 484
srand command (nawk), 779
srand operation (awk), 314
srchtxt command, 868
stack, 121, 868
Stallman, Richard, 605, 654
/stand directory, 869
standard directories, 869
standard error, 55, 870

redirecting, 827
sending error messages to, 347

standard files, 347
standard input, 38–39, 870

assigning to variables, 825
reading line from, 730
redirecting, 827
sorting, 240

standard output, 38–39, 870
echo to write to, 600–601
redirecting, 827
reporting system information to, 913
ripple test to, 746
testing for running under layers software, 695

standards, 468
start bit, 870
start-up shell, 235–236
startup files, 870

for Bourne shell, 501
for C shell, 553
for Korn shell, 709

.startxr file, 430
state, 870–871
status command (ftp), 392, 657
status command (telnet), 395, 886
status command (vi), 170

smbd (Samba)—status command (vi) 999
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status environment variable, 871
status message, displaying in vi, 170
status shell variable, 557
stderr, 55. See also standard error

and streams, 295
stdin, 38–39. See also standard input

and streams, 295
stdout, 38–39. See also standard ouput

redirecting output from, 46
and streams, 295

stop bit, 871
stop command (C shell), 560, 871
storage allocation blocks, 500
stream, sed to edit, 851–852
string options, 192
strings, 872

empty, 333
extracting from C language source code, 628
splitting into array, 316

strip command, 872
struct command, 872
Structured Query Language (SQL), 387–388
stty command, 97, 97–98, 872–873

to change interrupt key, 326
style command, 873–874
su command, 404, 874
sub command (awk), 484
sub command (nawk), 779
subdirectories, 28, 874. See also directories

listing, 40
subject, for e-mail messages, 72
subprocesses, 234
subroutine, call to, 510
SUBSEP variable (awk), 485
subshell, 205, 206, 875

exporting variables for, 216
substitute command, in ed editor, 623
substr command (awk), 484
substr command (nawk), 779
sum command, 875
summary, of printer service, 155
Sun Microsystem, 429
Sun workstation, Meta key, 608
Sun Yellow Pages, 387
super-block, 408
supercomputer, 875
superuser, 58, 810, 875

for backup operation, 412–413
becoming, 404
messages from, 59

process priority increase by, 134
for system administration, 402–405

suspend command (C shell), 560
suspended programs, 565

context of, 120
swapping, 119

swap spaces, 409
swapper, 124
swapping suspended programs, 119
swat program (Samba), 443
swconfig command, 875–876
switch command, 560, 876

end to terminate, 614
switch options, 192
switches for commands, 17
symbol cross-reference, 551
symbol table, printing, 785
symbolic links, 636, 735
symbolic mode, for chmod command, 113, 527,

528–529
symmetrical multiprocessing (SMP), 118
sync command, 876
synonyms, explain to look up, 626
syntax, 17, 876
syntax error, 877
/sys directory, 877
sysadmsh (system administration shell), 85, 400,

418, 877
syslog system log module, shell command interface

to, 736
system administration, 400–401

backup, 410–417. See also backup
booting up, 405–406
filesystems, 409–410
new accounts, 417–418
required tasks, 401–402
shutdown, 406–408
smit program for, 862
superuser access for, 402–405

system administrator, 7, 400, 877
overriding mesg n user setting, 63
and security, 8

System Administrator’s Reference Guide, 400
system calls, 121

truss command to trace, 906
system command (awk), 484
system command (nawk), 779
system console, 5
system diagnostics, 580
system mailbox, 64

status environment variable—system mailbox1000
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system messages, reading, 773
system resources

displaying or setting limits, 729
limiting, 910–911

system time, 892

T
tab character, 223, 265

as argument separator, 223
converting to spaces, 625–626

table of contents, for archive libraries, 820
tables, formatting, 881–882
tabs command, 877
tagged regular expressions, 287–288
tail command, 251–252, 640, 877–878
talk command, 878–879
tape drives

for backup medium, 412
device number, 757

Tar archive, 881
tar command, 414–417, 879–880

display options, 416
.tar filename extension, 393, 639, 689
.tar.gz filename extension, 393
.tar.Z filename extension, 393, 689
tasks, 120
Tauber, Dan, The Complete Linux Kit, 732
Taylor, Dave, 77, 604
tbl, 881–882

output display on screen, 533–534
removing formatting from file, 575–576

/tcb directory, 882
tcopy command, 882
TCP/IP (Transmission Control Protocol/Internet

Protocol), 385–386, 883
architecture, 884

TCP (Transmission Control Protocol), 883
Tcsh, 884
.tcshrc file, 595
tee command, 135–136, 136, 885
tee program, 884
telecommunications, 366
teletypewriter (TTY), 144
telnet command, 394–395, 425, 885–886

tn3270, 898
temporary files, directory for, 898
term, 887
TERM environment variable, 558
term-info database, displaying information from, 900

term (set argument), 193
TERM shell variable, 94, 163, 164
term shell variable, 557
TERM shell variable (Bourne), 505
TERM shell variable (Korn), 715
termcap, 887
TERMCAP environment variable, 558
terminal emulator, 427
Terminal window, opening, 6
terminals, 4–5

command to list name, 18
connected, 62
device number, 757
enabling, 614
files for managing, 577
Hewlett-Packard 2640 series, 680
locking, 736, 953
multiple login screens, 772
output to, 143
pathname of device file, 908
prompt for type, 10–11
sending message to, 675
stty to set options, 97–98
system interface setup to, 907
turning off temporarily, 588
vi editor and type, 163
virtual, 939
in X Windows, 426–427
xterm to emulate, 956–957

terminating, shell, 236
terminfo directory, 887
terminfo file, 146, 169
terse (set argument), 194
test command, 329–342, 887–889

with Boolean expressions, 339–341
to compare two strings, 332

Test command (Bourne), 506
test command (Korn), 717
testing

for arguments, 355–356
empty variables, 333–337
files, 338–339
numbers, 337–338

.tex filename extension, 639
TEX (typesetting language), 889–890
text-based approach, 6
text cursor, in xterm window, 433
text editor

to compose letter, 74
default, 631

system messages, reading—text editor 1001

2528IDX.QXD  6/30/05  11:28 AM  Page 1001



ed editor, 602
edit, 603
emacs editor, 605–613
ex editor, 621–623
joe (editor), 698
jove, 700
pico, 804
vedit, 930
vi editor, 931–938

text-entry macros, 189
text-entry mode, 160

in vi editor, 167, 180–181
text files, 16

adding line numbers to, 783–785
breaking long lines in, 648
converting DOS to Unix, 597
converting Unix to DOS, 958
displaying differences, 581–583
displaying last lines of, 877–878
displaying screen at a time, 801–803
dividing, 867
fmt command for formatting, 646–647
formatting, 780–781, 808–809
printing beginning, 675
removing blank lines from, 835
removing duplicate lines from sorted,

915–916
sending to print queue, 742
sorting, 864–865
troff to format, 905–906
updating to later version, 797–798

text, print command to display, 809–810
text segment, 121–122
text streams, 295
text window, accessing, 6
tfmtodit command, 890
tftp command, 890
then keyword, 890
Thompson, Ken, 199, 917
thrashing, 119
threads, 120, 891
TIF filename extension, 690
tilde (~), 892

in C shell, 380
for empty lines in vi, 169
for home directory, 679

tilde (~) escape sequences, 891
in mailx command, 77

time command, 892
time command (C shell), 560

time command (Korn), 717
time-of-last-access, for file list order, 49
time-of-last-data-modification, for file list order, 49
time, scheduling jobs to run at specific, 476–477
time shell variable, 557
time slice, 118
TIMEOUT shell variable, 892
times command, 892
Times command (Bourne), 506
times command (Korn), 717
tin (newsreader), 396, 893–897
tip command, 373, 897–898
TMOUT shell variable, 715, 898
/tmp directory, 869, 898
tn3270, 898
to-do list, calendar utility for, 509–510
tolower command (awk), 484
tolower command (nawk), 779
toolkit, 431
top command, for e-mail messages, 69
Top command (Mail), 753
top command (mailx), 756
top-level domains, 389
Torvalds, Linus, 731
touch command, 898–900
touch command (mailx), 756
toupper command (awk), 484
toupper command (nawk), 779
tput command, 900
tr (translate) command, 264–265, 267–268, 640,

900–901
trace mode, 362
trackall option (Korn shell), 713
tracks on floppy disks, 454
trailer, as pr default, 50
translate command, 901
Transmission Control Protocol (TCP), 883
transmission speeds, 366
transparent file sharing, 386
transport layer (ISO/OSI), 696
trap command, 326–328, 902
trap command (Bourne), 506
Trap command (Korn), 717
trapdoor syndrome, 403
“trash can” system file, 346
trivial ftp, 890
trn (newsreader), 396, 902–905
troff

device-independent, 590
eqn preprocessor, 617–618
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macros, 762, 773, 906
pic preprocessor for, 803–804
translating files for PostScript printing, 596

troff command, 905–906
troff dot requests, removing from file, 575–576
troff input file, error check for, 524–525
Trojan Horses, 374
troubleshooting

garbled screens, 163
gcore to obtain core image, 660
hard drive problems, 653
truss command to trace system calls, 906

true command, 906
truss command, 906
truth table, 340–341
tset command, 98, 907
tty command, 908
TTY (teletypewriter), 144
Twm (Tab Window manager), 908
.txt filename extension, 639, 690
type command, 908
type command (Bourne), 506
type command (Korn), 717
type command (Mail), 753
Type command (Mail), 753
type command (mailx), 756
Type command (mailx), 756
typescript file, 849
typeset command (Korn), 717, 908–909
typesetting

formatting text file for, 905–906
TEX for, 889–890

TZ environment variable, 212

U
u (undo) command (vi), 179

after deleting, 182
UDP (User Datagram Protocol), 385, 883
uid, chpass to change, 530
ul command, 909–910
ulimit command (Bourne), 506
ulimit command (Korn), 717, 910–911
umask command, 93, 99, 111, 911–912
umask command (Bourne), 506
umask command (C shell), 560
umask command (Korn), 717
umask value, 912
umount command, 410, 913
unab command, 189

unalias command, 153, 913
unalias command (C shell), 560
unalias command (Korn), 717
Unalias command (Mail), 753
uname command, 913
unbuffered device, 820
uncompact command, 914
uncompress command, 914
undelete command (Mail), 753
undelete command (mailx), 756
undeleting e-mail messages, 71–72
underlining, translating for display, 909–910
unexpand command, 914–915
unget program (SCCS), 847
unhash command, 560, 915
Uniform Resource Locator (URL), 920
uniq command, 247–250, 268–269, 640, 915–916

fields for, 249–250
options, 248

units command, 916
Unix, 917–918. See also personalizing Unix; system

administration
booting up, 405–406
bootup steps, 234
check for mail at login, 64
date used for beginning of time in, 617
developers, 917–918
displaying length of time running, 919–920
file types in, 636
kernel, 704
origins, 199
security features, 7
system manual divisions, 759–760
system usage statistics, 940
XENIX, 951

Unix prerequisites, 4–6
keyboard, 5–6
screen display, 6
terminals, 4–5

unlimit command, 560, 918
unmap command, 191
unnamed buffer, in vi editor, 185
unpack command, 918
unread command (Mail), 753
unreferenced file, 792
unset command, 214, 334, 918–919
unset command (Bourne), 506
unset command (C shell), 560
unset command (Korn), 717
Unset command (Mail), 753
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unset command (mailx), 756
unset command (telnet), 886
unsetenv command, 560, 617, 919
until command (Korn), 717
until loop, 328–329, 919
unvis command, 919
update process, 132
uppercase, translating to lowercase, 900
uptime command, 919–920
urgent messages, from root, 63
URL (Uniform Resource Locator), 920
USENET, 396. See also newsreader
USENIX Association, 737
user command (ftp), 392, 656
User Datagram Protocol (UDP), 385, 883
user-defined variables, 311

placing standard input in, 342
USER environment variable, 558
user filesystem, 409
user ID, 761
user id

access using another, 404, 874
euid (Effective User Identifier), 621
login name and, 86

user name, 8
command to list, 18

user shell variable, 557
user time, 892
user variables, 212–213
users

adding new, 465
authenticating for server drive access, 455–456
changing database information, 530
checking for online, 59–60
displaying disk usage and limits, 817–818
displaying login name and ID, 683
find command to select files belonging to, 261
information about, 796
information about logged on, 643–645
limiting use of crontab, 550
listing group memberships, 669
listing in /etc/passwd, 85
message warning about shutdown for, 408

users command, 920
“Using open mode” message, 163
/usr directory, 869, 920–921
.uu filename extension, 639
uucico utility, 924
uucp command, 366–367, 379–382, 921–922, 924

syntax, 381

UUCP job id, 383
UUCP network software, 366–373

address syntax, 369
address vs. Internet domain address,

389–390
configuration, 922–924
forwarding mail, 371–372
HoneyDanBer UUCP, 679
installing, 367–368
job tracking, 383–384
mailing binary files, 370–371
.mailrc file, 372–373
making contact, 367–368
security, 374–384
uucp command, 379–382
uulog command, 382
uuname command, 369–370
uustat command, 382
uuto command, 370

uucp user name, 374
uucpd daemon, 570
uudecode command, 370–371, 924
uue filename extension, 690
uuencode command, 370–371, 924–925
uue.z filename extension, 690
uuglist command, 924, 925
uulog command, 382, 384, 925
uumail program, 372
uuname command, 369–370, 924, 925
uupick command, 375–379, 377, 924, 925–926
uuq command, 924, 926–927
uusend command, 924, 927
uustat command, 382, 383, 924, 927–928
uuto command, 370, 375–379, 924, 928

vs. uucp command, 379
uux command, 373, 924, 928–929

V
v command, 284–285
V command, 284–285
vacation command, 929–930
val program (SCCS), 847
/var directory, 869, 930
variable identifier, 93
variable substitution, 793
variables. See also environment variables; shell

variables
assigning standard input words to, 825
assigning value to, 330
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defining within shell, 334
displaying value, 331
global, 217, 663
local, 216, 217, 736
removing, 918–919
setting, 854
to store test results, 356
testing empty, 333–337
unset command for, 334
user, 212–213
user-defined, 311

vedit, 164. See also vi editor
vedit command, 930
verbose mode, 207–208
verbose option (Korn shell), 713
verbose shell variable, 557
version command (mailx), 756
vertical bar (|), for piping, 20
vertical tab, 223
vgrind command, 931
vi editor, 159–160, 931–938

autoindent feature, 160
changing text, 183–184
command mode and input mode, 932–933
cursor movement, 173–175, 178–179
editing commands, 934–936
entering and leaving, 195–196
exiting, 173
forcing file overwrite in, 171
keyboard mapping for, 161–162
learning curve, 177, 178
local variables, 938
mode-switching maneuvers, 168–169
moving around in, 933–934
operational mode, 166–168
pattern searching, 936–937
preliminaries, 160–164
saving editing buffer, 171
screen-control commands, 179–180
searching text, 186–187
starting within mail, 74
text creation with, 169–175
text deletion, 181–183
text entry, 170–173
text-entry mode, 180–181
unassigned printing keys, 189–190
using shell within, 188
vedit, 164
view editor, 164
yanking and putting text, 184–186

vi option (Korn shell), 713
view command, 938
view editor, 164. See also vi editor
view mode, 938
viraw option (Korn shell), 713
virtual console, 938
virtual memory, 938–939

statistics on, 939
virtual terminal, 431, 939
viruses, 374
vis command, 939
VisionFS, 459
visual command (Mail), 753
visual command (mailx), 756
VISUAL shell variable (Korn), 715, 939
Visual Systems Management (VSM), 466
vmh command (MH), 765
vmstat command, 939
vnews (news reader), 396
VSM (Visual Systems Management), 466

W
w command, 940
wait command, 126–127, 940
wait command (Bourne), 506
Wait command (C shell), 560
wait command (Korn), 717
wait for child process, 124
Wall, Larry, 800, 836
wall (write all) command, 63, 940–941
warn (set argument), 194
wc filter, command output combined by, 135
wc (word count) command, 49–50, 122, 640,

941–942
Weinberger, Peter, 776
what command, 203
what program (SCCS), 847
what string (@(#)), 203
whatis command, 942
whatnow command (MH), 765
whence command (Korn), 718, 942
whereis command, 942–943
which command, 943
while command, 326, 943

in scripts, 324–342
test for, 329–330

while command (awk), 318, 482, 484
while command (C shell), 560
while command (Korn), 718
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while command (nawk), 779
“while forever’ loop, null command for, 345
while keyword (bc), 491
The White Book, 702
white space, 499

replacing with tabs and spaces, 914–915
in scripts, 323
and variable assignment, 330
when testing strings, 332

who command, 12, 17–19, 59–60, 943–944
grep command for output of, 286

/who command (IRC), 695
whoami command, 944
whodo command, 945
whois command, 390, 945
/whois command (IRC), 695
whom command (MH), 765
widget, 431, 945
widget library, 945
wildcards, 945. See also metacharacters

for ls command, 41–43
window

active, 464
with focus, 648
inactive, 684

window command, 945–946
window manager in X, 426, 426, 427–429
window (set argument), 194
windowed applications, 646
Windows (Microsoft), 425, 459

access to files on Unix server. See Samba
wksh, 946. See also Korn shell
words

counting, 49–50, 941–942
counting in expression, 361
deleting, 565
finding in system dictionary, 738–739
for for loop, 358
in vi editor, 174

wordy text, evaluating, 580–581
working directory, 33–34, 946. See also current

directory
World Wide Web

home page, 679
Lynx browser, 748

worms, 374
wrapmargin (set argument), 194
wrapscan (set argument), 194
write call, 578

write command, 58, 946
appropriate use, 63
in ed editor, 623

write command (Mail), 753
write command (mailx), 756
write login command, 59–64
write permissions, 104, 108, 527, 635, 800, 946

for directories, 105
owner, group and public, 107
for restoring backups, 416
and rm command, 53
testing for, 338

write protected file, 106, 108
writeany (set argument), 194

X
x command in mail command, 66
x command (Mail), 752
x command (mailx), 755
X Consortium, 423
X Protocol, 425
x protocol, 954
X server, 955. See also server software in X
X Window systems, 6, 958–959

benchmark program, 947
benchmark program to test server, 950–951
benefits, 427
client software, 424, 424, 434–436
communications link, 424–425
components, 425–426, 426
future of, 436–437
introduction, 422–427
logging in, 430
Motif, 771
Motif window manager (mwm), 428–429
obtaining files on Internet, 437
Open Look window manager (olwm),

428–429
vs. other windowing systems, 425
requirements, 429–436
resources, 430–431
server software, 424
standard, 469
standard development, 436
starting, 791
terminals, 426–427
Twm (Tab Window manager), 908
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user configuration settings, 955–956
version number, 437

X11R5 (X Window specification), 951
X11R6 (X Window specification), 951
X.400 standard, 952
X.500 standard, 952
xargs command, 947
xbench program, 947
xbiff program (X), 435, 436, 948
xcalc program (X), 435, 948
xcalendar program (X), 435
xclock program (X), 435–436, 949
xcolors program (X), 435, 950
.Xdefaults configuration file, 950
xdm (X Display Manager), 430, 950
xdos program, 593
xdpr program (X), 435, 950
XENIX, 951
Xerox Corporation, Palo Alto Research 

Center, 422
xfd program (X), 435, 951
xfontsel program (X), 435
XFree86, 952
xinit program, 430, 952
.xinitrc file, 430, 595, 952, 956
xit command (Mail), 752
xit command (mailx), 755
xkill program (X), 435, 436, 953
xlax program, 953
xlib library, 953
xllperf program (X), 950–951
xload program (X), 435
xlock program (X), 953
xlsfonts program (X), 435, 953–954
xman program (X), 435, 954
xrdb program (X), 954–955
xrefresh program (X), 435
xrn (X Window newsreader interface), 955
xsend utilities, 955
.xsession file, 430, 595
xset program (X), 435, 955–956
xsetroot program (X), 435, 956
Xstone, 947
xstr command, 956

xterm command, 431–434, 956–957
command line options, 432–433

xtod command, 958
xtrace option (Korn shell), 713
xtract command, 958
xwd program (X), 435, 958
xwud program (X), 435
.xx filename extension, 639

Y
Y2K problem, 701
yacc compiler compiler, 540, 960
yanking and putting text, vi editor, 184–186
Yellow Pages, 783
yes command, 960
You have mail message, 64
yppasswd command, 960
yyfix command, 960

Z
z command (mailx), 756
z command (telnet), 886
.Z filename extension, 393, 639, 689

recompressing to gzip format, 962
.z filename extension, 639, 689, 793
zcat command, 670, 961
zcmp command, 961
zdiff command, 961
zforce command, 961–962
zgrep command, 962
.zip filename extension, 393, 689
.zlogin file, 595
.zlogout file, 595
Zmodem file transfer protocol, tools to implement,

844–846
zmore command, 962
znew command, 962–963
.zprofile file, 595
Zsh, 963
.zshenv file, 595
.zshrc file, 595
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