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DDANNY NN N NVINN OINN NNXR INAD NOYIIN
PONDY TAYNN Y D 19N ORNND OIPIVOR DY
22 NINN NN YA

0% 12 DIVNRNYN DY 917X 19010 Tiayd 1o TN 2VNN DY e
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T2 (1990 MP 77T DY DNYID) DINK DIVNNYN DY DIYWN
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Network Operating Systems and Distributed Op- o
erating Systems
80-n MY Yy¥NNI YNINNY NYNNY NADI N2IWN MNNAND
DPYWNR DIAVNN DY DAVNN MNYIL STIYRYNn 21N NN
NYYAN MOYN IN MNYAY NYYAN MOYN O DY 1DYNNY
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NTIPO T DY YNINN YAIPN NPYO  SURIN NIDND JYond

)12 NNNNDIN

ANNRD L PIADY WLAD TPOY YNANN NYOD NNV 1O e
VTN TI0IND MY NI NOY ,NNYPD

Y N20DNN MO MDD HIYN DN NN DTHND 2TO1 e
.DVNNYN NPIOIN DV IYAND D3 51T 1901 )17 DYIND

NOYANN NIIYN DY NI D) DYD e
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7772 .PI2%2 DINNN NOY MONNY Y12 PN NN
1NN WK scheduler XAPIW NN PHIN O»P OO
O»p .PIADND NYYNY NNAN MIDINN PHN NN VONNY
YOINA POTY TNNY INIVNIVY swapper DV TONN D)
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Inter Process Synchronization .7
.(P99D) DI5NN P2 OINM DINN DIVANDN D9
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JInterface

LAVNNN NOIYN DY DYPNIDN DNIPNNN NAY OIAPIT D

37 N7U9N NDWN 7¢ NN .3 P19

D”IVN POIVPR NPNN ) 3.3

ovo NN NOYaNA MNOM AP NI OYURIN NI INNND @
MDY DR TIND JOP 99D TIT2 NIN ,POY DNNIN NPINN
VNN NIIYN DI .52ONY AVNN NOIYN DYV ONNIN DY NN
DXPO’T NI D”IVYN NOMN NIPNN D) 900D NN 1»NI
/121 CD-ROM 225,090 00 ,0nvp

YN NP NPINN NPNYD DTYPN NON DIPNN e

YR 995 7972 NN DMPNN .NMIRDIVY DXAP ,DVNNYNI

0217773 Y9N 1991 PYRIN NI TAYNN MPNND DN’ TIND
AYNNN NOIYN NAY IO MDYN HYa NN

MAY DINRNN DY OND NA»N NOYHNN NOIWN e

.D”IVNN NONIRN IPNN DY 0PN DNOYN NiY) X

DVNTN D5NN NIAY NON DIPNN DY NOVY NNSPN .2
alaly

o327 o»Yn  NonT Disk Scheduling - ymvn
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PN DAVNN
LAN - Local Area Network

MPMIN D2aAYNN MNY S NIWIPH ® NYD 000 2191
any

WAN ~ Wide Area Network
.DPAN ANY NNYPPN MNP N NODV MP MYNNNI

ANND NV TN POND DINYNI O’ DAVNN 199N e
1950 MP MYNNNIA 7PON MI2NNN

»752 O D930 NN NOYAN NIIYN D NNONN N NTY e
MYNIA DI1Y90 WPND DNV DIAVNN DY DIONND IWIND

NOIYN NN DIMNI NIWYHN DY MONPHNN MITHINN DNXR e
95 DN VYPNND NONONN NOIYHN  NOIYN NN IMNS
WINA DNODIN D90 NPY T DY NINN IMNS NOIYN
moapnm MNOWIN MYyTINN DY Mynvnm ,)0m ,0NNad
LSO » 1 Sy nyapy VIV NYITIDN NN .(protocols)

ISO - International Standards Organization

DXIN DNYN YN ,NANT N TPDMPR DIAVNN NV e
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2N 0P NDIYI GNYD 10OV NOND DXONN 12V 19NN 12D
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D2IONNNY TOY NNTO NIAPN NOYSNN NOIYN  .ONPNM
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.DMYI1 DPNRY DIPNM

P9 95801901 PONNY Y INTN NMINRNN NN NINTO

NO TAN TOYNN J07IND  .0ND NNPN NI AN TINa

DINN OONNY IWAN> KDY Taynn It 95 Dy VOHNVND YO
2195

2099/05P NPNNY NPYW NI PN KD DYNNYN 29ND e

0NV DAVYNN P2 NNVYPN 3.7

,DPWNN DAYNNN S¥ 07D WKL MRTPIN NPIANS TN e
MNa NPAY ©5MN 0N 7O ,MAYIY DOPRYN OPd D1
DAVIPN (D9TIM) DPWNN DAY TP .DPWN NN
MDD MNY 5772 DINK DAVNNY WPNNY DYN0N N

mMIoMm L, OPNTPN MTOMNI OYWYWNRA D2IAVYNNN N1 e
nYI T DY DY OIVIPN NPINDN MIAN IR ,NOVNN

44 N7V9N NdWN 7w mann .3 P19

P NRNM TIND NN NN NOYANN NIIYND NPWN
DYTN PVIAY NIWYNN NN DXPINN DIWNNPN DVNNYNY
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.DMVN DOYNRNYNRN DY DPMIVN DHYVLD DNNMND

YD TN MNP Tayn MO MMNDN NYYIN MIIYN e
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.Command.com N1 Dos Y% »0973000 MTPon Tayn e
0N Unix ¥ 0»0973000 MMpPoan »Tayn
Bourne Shell = sh .N

C Shell - ecsh .2

Turbo C Shell - tesh .2

Korn Shell - ksh .7

7 Shell - zsh

>
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Bourne Again Shell - bash .l
0T 932 PHY GTIINN MTPON Tayn NN NN2D 515 wHnwnn
YNRNYNNY DT 932 2N 1IN MTIPS Tayn 2yand 03 1NN

792 yan

B C\Windows\system32\cmd.exe

C: \BRAUDE>Find.py projx.py

°p.-py
C : \BRAUDE\PYTHON\Projects\PROJ2\proj2_solution.py

C : \BRAUDE>

DMIYY M VIV PV YNNYNY PADN MTIPS Tayn e
TAN MTIPO TaYN P2 OYTINN .NDYINN NN SV DNV
NOIYNN XMV IR OXY NOIN NN YOO TITI NI NDWO
OPMTT INY 0N DYDY MTIP >TayNn .NPAPHN NNINA
.DINNND VNNUND

NN DNID Y TO2 PIN PPADN PN MTIPS TaYN DIV NNT MO e
NN NINE MIYYD DTN TITH LTOD0PNN NN NOIYNN
DY ,NOIYNN SY NMINN NOYA NPIDIN NN 1T DY
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AVNNIA NVYYN NN PONX PAYNDY NIOND

,(init NP3 N0 Unix-2) poRIN POHINN IR a0 pynn
LDWPR MYNINNS 1N

279 NRLIANND AYANN NOIYNI DNYHD DWIPN MYNINN
DT MPNN 1IN N NIN (interrupts) MpPoa > Sy
YN

(system bus) Y1IYN MysNNI 2175 MmN 1IN M9
SY 2170 MNI NINN MPPO .NOIWYNN DY DNV DIPIANN
NYYaNN NN S (system calls) ;AW MNP Noyan T

AP HYND PN NN NN MPPD DINPY DWTPNRD OND e
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AVNN NN DY Man

disk disk printer tape drives
dh Vi

il il | b o [CS)

disk printer tape-drive

CPU controller controller controller

system bus

memory controller

L

memory

Image courtesy of Operating System Concepts book, Silberschatz/Galvin/Gagne

aunm YV mnv avhys 4.1

(CPU) mt5m T2y RN 125710 371N 2Wnn NoIyN e
T2 owpnn (device controllers) ©YPNN P2 190D
NI NTRYY N DNY POONN (system bus) Yy > Yy
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LOPDTPRD MTOMA I

Linus Torvalds > 5y 1991 mwa nma NYRIN pyn -
PC »awnn Sy nvinn n¥AaY nnomn -

.PowerPc ,Alpha ,Sparc may oy ovd -

MINDN G DIVY NIPY NPN -

NYI MYNNNI DXNIONN 290X T DY NNANND NDWNN -
VITVINN

TCP/IP nmwpnn 97101191 nomn -

,SuSe ,RedHat 0799319 0 .0 DXpav nvyd ovd -

|DE harddisk Floppy disk Ethernet card .Caldera ,Slackware ,Ubuntu
driver driver driver ) A ) .
Kemel .Unix »5 5v nnOn no9y multitasking multiuser -
N Hardware SustomV L 5
'S / > -
CmEhaD e CFlopdeisk 12m5 ,SystemV Sy 9pya nooan Linux nSysnn noayn e
o911 N ANE MY POSIX 5w mwaTn 905 nn»sn
.BSD Yv 02100 01270 95 N Nomna
76 Unix N'2y9nn No1wn .5 pio 75 Unix N'2y9nn No1wn .5 pio

W o fputs fgets fpute [fgete fclose fopen nvspnan e

MOIYN NNYP N I stdio.h 179905 MO»YN NYNPNS

MYNINN NON NPSPNS Unix NOYONN NIIYNA NNV NOyan
.Unix 5¥ pynn Y nyNModn noIynn Nuspng »m Yy

NoVa NION NYYNS 0N Unix DY NPLITIVON MNP 21T e
Noynn nr1ava matvan C

SV cp NTIPaN S¥ C 10N DY TIND DOV DD NONT @

:Unix
#include <stdio.h>
#include <fcntl.h>
#include <syscalls.h>

#define PERMS 0666 /* rwx for owner, group, others */
void error(char *, ...) ;
/* cp: copy f1 to f2 */
main(int argc, char $argv[])
{

int f1, f2, n;

char buf [BUFSIZE];

if (argc != 3)

error("Usage: cp filel file2");

if ((f1 = open(argv[1], O_RDONLY, 0)) == -1)
error("cp: can’t open %s", argv[i]);
if ((f2 = creat(argv[2], PERMS)) == -1)

error("cp: can’t create %s, mode %030", argv[2], PERMS);
while ((n = read(f1, buf, BUFSIZE)) > 0)
if (write(f2, buf, n) != n)
error("cp: write error on file %s", argv[2]) ;
return O;

140-n Noyn> Mmm»p Unix NdYann noIyn v Linux No1ia e
system calls
SINDNT

pid = fork() Create a child process

s = waitpid(pid, &status, opts) | Wait for a child to terminate

S = ()X()CVC(II‘(\.IIIC, argv, (EII\'p) R(‘plﬂ(?() a I)I‘()(?(‘SSA core iIIl?Lg()

exit(status) Terminate a process and return status

fd = open(file,how) Open a file for reading and/or writing

s = close(fd) Close an open file
n = read(fd, buffer, nbytes) Read data from file to buffer
n = write(fd, buffer, nbytes) Write data from buffer to file

pos = lIseek(fd, offset, whence) | Move the file pointer

s = mkdir(name, mode) Create a new directory

s = rmdir(name, mode) Delete an empty directory

s = link(namel, name2) Create a new directory entry for file

s = unlink(name) Remove a directory entry

s = chdir(dirname) Change the working dir of a process

s = chmod(name, mode) Change a file’s protection bits

The return code s is 0 for success, -1 for error.

Jibrary function y system call 2 ynan> v e

PN NN fopen 1N NOIYN IVNPNS NN open HYNY e
.D’90 DI open MYSNNA NITNINN 71’190
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(MMY2 X9) NVIYVA NDPI HAPI NN NINND NN DINPI DN @
6 Pﬂs 1200 Syn n555 cp Y TITINRN MINNN .cp NTPON SV
v

102 v - Unix

DTNYN DN NPYYNIY MTIPY 6.1

:Unix n59yn3 nonvna NTayd nro ol mmps v e

cd - change directory

cp - copy

mv - move

mkdir - make directory

rm - remove file/dir

rmdir - remove an empty directory
rm -r - remove recursively

rm -i - interactiv remove

1s -aCF - list all files in columns
pwd - print working directory
cat - display file

more - display file by pages
less - display file by pages (page-up)
grep - get regular expression
man - manual pages

command > file

TI0' Hwin - Unix .6 P19 80 79 TIo' Ywin - Unix .6 P19

ﬂ‘\t)’ 5'\7:,7 6.2 command < file

Special Characters: * 7 " \ | . .. &

099 MMYS oponnn Unix 5v NNty 29T e

09 e
MTIPON Tayn NNI2 YHNWH MNMPs .1 *  matches any string
? matches any character
C m»190 TN (system calls) noyn Mo .2 " quotation
1 ial ch
C NPI90 TINN MDD NPEPNS .3 \  canceles special characters
the current directory (soft link)
“special files” ©192»97 OIPNN 4 .. the parent directory (soft link)
& run command in the background
DNAP XND MNN .5
oPNYn .6 MINDINT ®

cp /etc/passwd "The password file"

nmw .7 cp /etc/passwd \*.\?

YT NOIYNN PRAND MMM .8 s -1 /etc | more

1s -s /usr/bin | less
1s -s /usr/bin | sort | less

. Y >
NP0 OMPIIN YYD TI1T e s -1 > file &

/usr/man/mani 1s -1 /tmp | grep dany
/usr/man/man2 cat /etc/passwd | grep u3203903
(l}él.“/man/manl% grep u3203903 /etc/passwd
/usr/man/man8 man 1s

man man

t filel file2 file3 > filed &
.1 P79 NN man NP YY HTNDN NI e cat tilel files fited » dite

man -k keyword — :HN9N N 9 HY VINN e
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DYNN 6.3

L2501 SV DXNNINA NOIWYNN OV MI>YAN 9O NN INND N2

D291 19017 ,NOIWNN DY PYNN NN 10NN DY
NOYNN HY NAVIV IDYM  NNVPPN INITL 905 WP

TOON YD IMITIA OONN 90N YINY 91D wnnwn Do e
ToNna (0072) ©avN DIYNN PHNY WY | TITA IV

INY9

NOYaNN NIIYN OONN  .DNDN YNNYND IOV TONN DD e
.T00t =Y Oo”VY

DONNN NV NN TONN DY P8O 91D wnnwn Yo e

.ps NTIPAN MYNNINI 1D DIPYN

ps - list my processes

ps a - list processes of all users

ps au - list all processes in user format
ps auw - as above in wide format

:ps auw NTMPON YY VY5 (NINPN) NINT @
USER  PID %CPU %MEM SIZE RSS TTY STAT START TIME COMMAND

81 TI0* 2wiIn - Unix .6 P19

MININT e
man 1 mkdir
man mkdir
man 2 mkdir
=> There is a system call mkdir!
man grep
man 5 passwd
=> information on the file /etc/passwd
man passwd
=> information about the command passwd
man -k password
=> All commands related to password

N0 Nr79va NINDY N2 NADN MNNNMIPN e

/usr/doc

/usr/share/doc

/usr/share/info

/usr/info

/usr/doc/HOWTO

/usr/doc/HTML

/usr/doc/FAQ

MmN oYY xman NMPON N»P X windows MNONN N0 e
I N N0 NTTI AN INM TP NNNA DR 19T

root 222 0.0 2.5 1440 776 1S 18:44 0:00 /bin/login v NMYN 2972 (Trg-rb »TO1 VITVYPN 97972 wvNRNYNY 0)
root 230 0.0 3.0 1316 928 1S 18:53 0:00 -zsh .
root 240 0.0 1.9 1120 612 1S 18:53 0:00 startx ./usr/doc/HTML/index.html 70002 »nnn>
root 319 0.0 3.8 2048 1180 1 S 18:53  0:01 control-panel
root 329 0.0 5.2 2408 1620 18 18:54  0:00 xterm
root 330 0.0 3.1 1320 972 p1 S 18:54  0:00 zsh
T10* 2N -~ Unix .6 P19 84 T10* 2N -~ Unix .6 P19 83
~/games> ps root 1329 0.0 1.5 820 488 pl R 23:34 0:00 ps auw
PID TTY STAT TIME COMMAND dany 446 0.0 2.5 1444 784 p4 S 19:15  0:00 login
398 p5 S 0:00 /bin/login -h mail.braude.ac.il dany 447 0.0 2.4 1160 772 p4 S 19:15 0:00 -bash
399 p5 S 0:00 -bash dany 1211 0.0 2.5 1168 776 p5 S 22:41 0:00 vi file.txt
418 p6 S 0:00 bash dany 1370 0.8 30.6 10160 9488 p5 T 00:25 0:00 gnuchessx
420 p5 S 0:00 xboard miki 1398 0.0 2.5 1428 780 p8 S 00:31 0:00 /bin/login
miki 1399 0.1 2.5 1184 792 p8 S 00:31 0:00 -bash
421 pS5 R 4:12 gnuchessx 40 5 .
miki 1437 1.1 .7 2312 1480 p8 S 00:40  0:00 xcalc
436 p5 R 0:00 ps miki 1440 11.8 28.8 10096 8920 p8 S 00:42 0:00 gnuchessx
~/games> kill 420
~/games> ps (D100 e
PID TTY STAT TIME COMMAND PID - process identity number
398 p5 8 0:00 /bin/login -h localhost -p CPU - central procecessing unit time
399 p5 8 0:00 -bash SIZE - size of text+data+stack
418 p6 S 0:00 bash RSS - kilobytes of program in memory
444 p5 R 0:00 ps TTY - controling terminal (teletype)
STAT - status of the process:
OYD NN P NYPAY MIND 421 TONN D»NON NNY :NONY e S sleeping
2420 PoNN T stopped
R running (or ready to run)
¥ TONN NN IINYN 1PN YPNI 00N TONM DTN :NIYN e Z zombie

TYNNN NN D»DY DY NN TON TIT PIAYNY 1aNNNY TN
PN

(signals) Dm0 e
753 DDIND OIPON NDVYD ) 000NN Yy VYYD 1531
DMIN YP2Y N DTN DVPR MYNIND 22X0 DX Y190
Kill nmpan 5w mapeyn N7vnNn st nvynd .0»od

T L 9ps auxw” NTIPON NN OYAN ,NOIYNY DID 90N e

YT DY root- D DOYVYN DONNN 9D DV NNDN NV

95 YV DTPANN DN TIYA PIAND NDI man NTIPL VIY
9NN 0ONNN

kill Amipan mysnna 09900 0»0 e
L7252 10 v TONN YO DYDY D1 wnnwn OO
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NN OPNDND 270NN PONIN YD DYDY D Mt DD
(SIGTERM) m5n7m

DNV D9IYD 30 TIva Drp e

NP2’ OVYY DY YNNYND PADN TN MTIPO Tayn 90 e
1y Swnd bash mmpan Tayna  .(job control) "o>5Nn

:DNIN OI2TN NN YNAD
Control-Z stop a job, keep it in the
background, and return to

the shell
bg continue the last stopped job
in the background
bg %n continue the n-th stopped job
in the background
fg return to the last stopped job
fg Jn return to the n-th stopped job
jobs list of all jobs that are running

in the background

DVIVI DNAP 5 TIIYY 2 TD2 vi VOPVN TNYL YNNYN 999N e
Y2IPN NIYN MAY 53N MNP vidw T Dy nntTa
2IVN YR wnnn

(environment variables) £»n220 DINYN o

.D”N220 DINYN YV NP ¥ POIN YD -
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INDONT o

> ps
PID TTY STAT TIME COMMAND

398 p5 S 0:00 /bin/login -h localhost -p
399 pb5 S 0:00 -bash

450 p6 S 0:00 bash

497 pb5 S 0:00 vi targil.text

499 p6 S 0:00 xboard

500 p6 S 0:00 gnuchessx 40 5

502 p6 R 0:00 ps

“> kill -s SIGKILL 497
better to type
> kill -s 9 497

DNI9) DUIND NYIV e
SIGHUP Terminal hangup
SIGINT Terminal interrupt
SIGQUIT Terminal quit
SIGKILL  Process killed
13 SIGPIPE  Broken pipe
14 SIGALARM Alarm clock interrupt
15 SIGTERM  Software termination
23 SIGCONT continue job if stopped
25 SIGSTP interactive stop signal

WO W N -

TIOINN TIPY ORNNA PON DNOVIN D2IPDY » YN OO e
NYY POIN ,0TNYN 0PN 7191 (signal handlers) v
TONN OW NN DYYNNN PON NOWIN DINON NN "O1vny”
25 (SIGSTP om) SIGKILL Ywonn odynnd 512 1wx
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$ 1N navIn T By N0 MINWYN YV 1NN NN DAPY 1) @
LI0IN2 NINWNN NAYNN NN DTIP YN MTIPON Tayn .»ad

LTON ANRKIND DAPNNY NTIPON NN DY 10N INRD PN

more $MAIL - read your mail

>
> echo $PATH - see your path
~> PATH=$PATH: $HOME/bin

> cp $MAIL mymail

> grep -i "Yoram Cohen" $MAIL

DNAPN NN 6.4

NITO NN YR AP Man 0w PR Unix NOIyNa Ypd e
.(bytes) o'na

NP .index number 9901 YT DY NOIYNI INPHD YIP OO e
SV HOTPIND PNIN NIN N 901N ,NDYINN NOIYN HY VINN
X2pn

MY P2 NIVPNRN 1220 DONN TAYN Y1P NN PI90 e
DTYPN DI MNYN  .DNIDN P DXNIAP SV D))
Dy NTNY ONNY NYYONN NOIWYN TR, DVHNHNYHNI NaY
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DNYY  DPN2ADN DANYNN NN DWW DYOIN -
DN DNV DONNND

env NP -
SYMMVY NWRIN TONNN NN OWNd bash MMpon Tayn
N8P Dya NI NOIYND DID) NIN IYND VHNWHN May
.D»N220 OONYN YV N2IWN

D»VITIVDN OPNDIADN DINYNN NV NN HAPY N0 -

.printenv W env NTIPAN ST DY Nt MTIP Tayn SV
> env
ENV=/home/cs/stud97/u3203903/ .bashrc
HISTSIZE=1000
HOSTNAME=mail.braude.ac.il
LOGNAME=u3203903
HISTFILESIZE=1000
MAIL=/var/spool/mail/u3203903
TERM=xterm
HOSTTYPE=1686
PATH=/usr/local/bin:/bin:/usr/bin:.:/usr/X11R6/bin
HOME=/home/cs/stud97/u3203903
SHELL=/bin/bash
PS1=\w>
USER=u3203903
DISPLAY=mail.braude.ac.il:0.0
OSTYPE=Linux
MM_CHARSET=IS0-8859-1
SHLVL=1

MYSNND INNY TYIN 95 NYIPE DIy NOR DINYN e
TIPoaN Tayn
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PR /NN 0NN 255 NP 53510 2510 NPNO 913 Y1IP OV e

O»N»Ya NYNY DMVYY DADN ONN .YAP OVI Yoy N

PP NTNPN N8I DMX YA MNP Tayny INNN
VPO MOITY NPOMIR NPYMN P2 NINIAN

PNID YTII LINDI YIPY IMN NOMN Y1IP DY NINNI NTP)
YNNYNY ¥, DMN0IN DNAPN D910 ,D0NaPN YO Ndva NN
s -a nMpoa

oW AN N»1901 DINDIN D¥APN ON NN 1T 99N e
20001 N

NOIYNA TONIN Y30 :0”DN DNYDM DPVINDIAN DDIODN
VTP LYNANN NI N YR NN ATy n»190 v Unix
SOIVDIAN JOIND N N 7PIVD 1PON’ OINIAP INDDN 8D

DINAP MOIYN NN 257 N Ny Unix Y o8apn Yy
, D793 DNVYP DPDT T DNV DIPNNI MDD MY
LDOPODIT 1PN YR POT INMN DY NMY MNN cdrom

NNX NN DY ,OVND PXIVDIPNTN MIVND NN MO NTO e

NN IV NYNN DY ,DVNNYNN NPIDIN YO DR PPNND 1NN

NN XITYO 30 AN ANMIND 10, Dvnnvnn mnavn Y
MY 72 DYNRNYNN MNIYN DX M0 IN NOIYNN

N9V MANN NPNIAN D) MNVY NPND MND® OINIAPN MOIYN
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.0NOVY O130NN
Directory Contents

5826
B 7610
raedme.txt 13093
targil8 22703
targil5 8391
mailbox 6326
dany.txt 9273
dir2 12091

directory8 2174

NV OVUNY LMY MY DND DR OMYY YAIPN IR e
PN OIMND DOMVY NPNY 91D DNV DIVNNYN

userl> edit /home/ee/userl/contacts/phones.txt
user2> 1ln ~“userl/contacts/phones.txt userl_phones.txt
=> Now user2 has a link to “userl/contacts/phones.txt
This file has one index number, but two names!
(2 links)

:D°¥2P OO NND DIV e
regular files = @97 ©¥Ap X
directories =~ NP190 .2
Jfifo special files ,device special files 01PN DNAP .2

sockets
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lrwxrwxrwx 1 user32 602 13 Mar 31 11:07 info -> /usr/doc/HTML
“> cd info
~/info> netscape index.html

NIPIWY NN NIAN T DY INPN DNAPN NOIYNA YAIP OO e
DXVI9N YO NN NIV NHYHNN NIIYN Nt NI TN .inode
:Y2PN 220 1Y DIXININ

NP DT

(uid) y29pn Yya -

(gid) Yaipn Sya T nwn ON NP -
mtime :)INKN NPV It -

atime :)INNN NYHN T -

LMNYIN L, D00Y3) YR IVOND DY NINKRD MPWD It -
ctime :(NMYTN

(Trwxrwxrwx, ?=-dlsbc) mnwan -

Y2IPY On»pn NP 19uNn -

fifo ,device file ,m190 ,97 Y2p :YIPN N0 -
Y2)pN YV DMUNIN DPIDAN 1275 oyaNn 12 -

Y2 )N Y DADN DDA DXWIANND DY PIDAD YaANND -

PV DYIANN HY DYDY DWIANND DY PI1YAY waNn -
YN OV 09D
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o8apN Yy TN Win9s w Dos 5S¢ mynn 255 yn0) Swnd
.Unix Sv

moIyn NYY 7w AP P2 (link) NP a0 (I NY e
v oNap

(symbolic 3900 Mpn PYI NMS 1t NPYa NN 11O @
957 MNP “soft link” 0y onysd NPy Md Nep ink)
“hard link” N9p)

n -s NMIPOAN T DY YNANN MNP NP e

N YR OV 910010 NIN NN WX YR NI OO0 MWD e
Y DONAP NOIYNY THNVND WY IWIPHN YAIPD .PI9D
s -1 nmipan » Yy 099120 DNWP MMD M)

990N) PIYA YW NITOI POITA DINYI YIPN DY NN e
.0n3 4096 NN 7192 HY HDI0 YT L(PDT MTN YY oYY
TIT2 ,POTN DY NAYNIY DYDY NN NYR DPIYAN NITO
POMTN DY TPNRIPN NN NANND DMYY DO¥AP YYD
“> 1n -s /usr/doc/HTML info
“> 1n /var/spool/mail/u3203903 MyMail

"> 1s -1
total 16

drwx--x--x 2 user32 602 1024 Mar 30 18:40 Exams

-ru-rw---- 2 user32 mail 2497 Mar 30 18:54 MyMail

-rw-r--r-— 1 user32 602 247 Mar 30 16:48 filel

-rw-r--r-— 1 user32 602 591 Mar 30 16:49 file2
2

drwxr-xr-x user32 602 1024 Mar 31 00:47 games
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.(inode) 19 ©RNNN ©NMIN NN P21 number)

inodes table
893 inode structure
1274 inode structure
2810 inode structure
7962 inode structure
14087 inode structure
35811 inode structure

Y23 Y 90PN N e
NN Unix=2 Y21 SV 290°0pNnin 5710 20 DRI VIV NavN

4TB
OOPNN NAN | PV DTN o, N nowWN
48KB 4K 12 D
4MB 4K 1K x1 SI
4GB 4K 1K x1Kx1 DI
4TB 4K IKX1Kx1Kx1| TI

(Buffers) msnn e

N YIPN INIPIV NN 200N PN NOY NN NND -
2P TIND 2anond 0Ty
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triple indirect pointer -

size (in bytes)

uid | gid | permissions

times:
atime (access time)
mtime (modification time)

ctime (creation time)

file type:
regular file, directory,
device file, fifo

links

12 direct pointers to blocks
1 single indirect pointer
1 double indirect pointer
1 triple indirect pointer

Sv OO5N NAPN NYAVA DI NYND DNANN DD e
(index Y23pN 7900 P2 OONNN NYSAND N2 NN
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{PI9D 22DD MNYINN MyNvn e

IVAND KD .PI9D DONIPN NPV NN PN IVORD T
IN RIIPY IWAND RD .11PI902 DINAP PINNY IR POINY
.DD”P ONAPA NIYO

>TD1 PPADN RY 1PV DXNAP PINHNY IN POIND N W
LDMYP DNAPA NIYD IN NITPY IWAND

YNIND L7902 DONAPN DY NV DD YNID WAND X
.PI90Y DIDND AWAND DT DIPMINYY

Set-uid m20n e
LPOY DY MIRYANN DY Y110 MIDIND NIVAND
VRNYN 95 IR ooty No»Y passwd TIDINN NONT
Y2IP2 MYV YNID YY1 IOIN .NDYANY IRV NN
NN INYIN PRI TootTD NI DX TPwn fete/passwd
TNYO NNT 952 951 D)0 YNRNYNY 2TI1 .DINN DVNNYND
DX 92PN NN passwd NTIPAN DY NOYANN I )NNDD NN

Toot DY MNWINN
/usr/bin/passwd -r-sr-xr-x root

/etc/passwd -rw-r--r--  root

NTIPON T DY YNANN R DO NOYIN e
chmod u+s program

INYANN NIYA X DY DIPNN DN DIANN NN
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9905 101 M¥NNa nwnnwn Unix 10N 90 vynd
DVNd .oXNapa

NP NPNYN OVO NYNNI NYNNYN cp NXINN

N>7Y9 (1Y2IPN 95 MN1AY) N9 NN YHNWN vi TNYN
NP

001N MY DYTIN MXNNN 190N

(Permissions) mxvAan e

Permissions

user group other

rfwi([xj|r [wilxj|rjwi(x

979 Y21P 220D MINYINN MyNvn e

19 WY D YY) YIPN NN PINYNTT NIIPY IWONND T
.(other W ,group ,user  NXYIN

O NRYIN 1D WY N 93Y) Y2IPN NN DNIYY IWIND W

.(other W ,group ,user

NoYaNY M) YIPM NN YNIPN YV NOYIN IWANN X
LO9IPD 1IN IN NPINPA NIDIND
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95 DV DINFPNRN YAIP 995 7772 .umask NTIPON > T DY N»wd
91200 NNA cumask 022 TIPan NN H9D MTIPS Tayn
umask -S u=rwx,g=r,o=r
vi file.txt

1s -1 file.txt
-rw-r—-r--— user51 603 ...

I8P NINRNY DTHYN OND o

* matches any string

? matches any single char

[...] matches all chars inside
[abg03] matches all chars a, b, g, 0, 3
[a-z] matches all chars from a to z

[~a-z] all chars different from a-z
[ta-z] all chars different from a-z
[a-z0-9] matches any alpha/numeric character

MAYN NNI9D e
/usr /usr/bin /usr/local/bin /usr/bin/X11
/bin /sbin /usr/sbin /home /dev /1lib
/usr/lib /usr/local/lib /usr/src /usr/include
/tmp /var /var/log /var/spool

TI0* WIn -~ Unix .6 P9 97

(P¥1apn v x D1PNna) Set-Gid 120N NHYP NMT 19N ©

chmod n1pan e
syntax: chmod [-Rcfv] mode file
two types of modes: symbolic, numeric

BEFORE COMMAND AFTER
--------- chmod a=rw file ITW-IW-rw-
ry-———-—-- chmod go+r file rW-r--r-—-—
TWXTWXTWX chmod a-x file IrW-IW-rw-
TWXTWXTWX chmod g-w,o-wx file TWXT—XTr——
ITWXTWX——— chmod o=g file TWXTWXTWX
ITWXTWX——— chmod o=g-xw file TWXTWXT——
TWXT—XT-X chmod u+s file IrWST—-Xr-X
TWXTWXTWX chmod 711 file rwx-—X--X
TWXTWXTWX chmod 644 file rw-r--r--—
TWXTWXTWX chmod 755 file TWXT—XT-X

u user

g group

o other

a all (equivalent to ugo)

+ add permission

deny permission
= set exact permissions

umask n1pen e
DYaPN ,gec N Vi 1N MNY NI 2T DY DINNY D8P
,D’b’ﬂ ON¥2P 0N ON I'w-rw-rw- NINYIN NNV NOIYNNN
M N OTHN NI .nYyan NP ON DN I'WXIWXIWX IN

100 PZRIOY ND'T .7 PO

19999 1NN NPIPY M 7.1

TONN 935 PNIDT HY OORNN DT MEPND NOYANN NOIWN DY e
JNYI NYNNA

aANIMO WVILAY PONN YON YD NAPN NOYINN NOWYN e
YNNYN TONN 12 280 YNNO VI NN TONN DY NI
1NNYY NOYANN NOIYN SY NN ANIND WYY OV

551 TNN POINY MIVANR DD ynd NOYaNN NdIYN DY e
2V PONN DY PO NIIPY IN INDD

DYDY INNRD TONN OV PIDRN NN IINYN NOYONN NN e
AN NN

DIPN PIDT I XD 12 A8N2 9190 ((Swapping) NPy e

20NN PIAYNY NOYINN NN DY .DVTH 0ONN NaY

T52) POXTY PN (N2 NTYN NI IN) DY HNO2
DOVTN OONNY PN OIPN NNIAY

NN DIPNY I2YY PN AT TYNI Y NOVY POIN DY PN e
.(swap-out) pv>712

NN POTN T2YY Y10 INND PIAN) POTY 9anY TONN e
.(swap-in) Pt

(swapping) 999 120 NYND 1IN NOYSN NN D5

99

7 P99

NIV 119090

AVYNNIA PIDND NIIYN 0X DMK DX PTPON INY P2 e
.NOYaNN NOIYN T Oy NHMIM

OPOY) NNYY NOYONN NIIYN P NPOANN NI NIIWYN e

YPONN P PWRIN OPON NI YV TAD) PON NOOM

2372 OPON) YA IMNI NIIYNA DNIN DNV DVNNYNN
.(ready 281 W wait bv

MEMORY
los||P1 |[\P2 |,P3 | P4 |, P5 |

F1,F2,F3,F4;F5,F6,F7,F8
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NN SV NTIP NYIAP NNIYN RO Y TONN S¥ INLYO
.NYYann

D29NN MY DN PN DIPN DINP 2D NI NINT MO e

NVY 171’22 19N (cooperating processes) NYIWO DXANVNY

TTN NNODN O DY P IVARNN T TR .9MYn NI
NPORDN NOYHN MNP DY ATON PON DY NTIPM

WINIVIY MAIND AN 7.2

[OxFFFFFFFF 4GB 1) |
STACK
Address Space T
HEAP
STATIC DATA

Program
Counter

0x00000000

N0 (Process Address Space) 7990 Y mansn anm e
MYSNNI) WONYNO NIV MWy PONNN N2 MAININ NNY
.(ﬂS’W AT PRPT ARYPN T DY IN DIDINN DT

WIANN T DY AWANNNAY ODPNRN NNV DTN D e

101 'INRI0Y [NDT .7 PO

YWUNT DIPNA N¥NI 595 7172 N (swap file) yvmw yam
.POT2

,pagefile.sys ©N0) o¥ap MY Windows NOYann nd9yna e

P90 DY MY NI 9T DIHDMNN DN swapfile.sys

DTN PIOND VTN NPYVY TY) DN IN DINP N
(710

TAYR N3N D W57 YIP IR (swap file) MOrwn YaIp e
ANPA PNOMPY MW YNID NOYINN NIIYNT IWANNDND TIND
0TV TN D907 ©NAPA NP NPND ANPN INY PN
19IND) VAN PN ANIPY NN MIPNND TIND PN
(N0 mynwn

(executable file) nYysn YIP Sv NrYyva N POIN e
JHeap ,Data »now NP 191 INRDY )DIRD porTn inn
Stack™

Syam mrno Ny (firefox.exe 33) TR NOYaN YIP NI e
NI DNV DIONN 190N DY 7O DY 19DN

SNTPRY v F1 ndyann Y21 20 0N NYYNHY NNINTL e
.P3 P1 o>5%nnn »v

2% TI9) IMN NP TONAN 955 5 D) DN NININTIN @
wISaY YoY N9 TAN PHAN D mvan M oPN PTY TN

104 PZRIOY ND'T .7 PO

PN DN OV NYYOD
DN 1792 7PNIDNY NIINN YO NN PYVD TNY ¥ DN N
91T TIND N

NypnY oarn Stack  Heap ,Data-n »now oxp .2
275t oMndva

25V POR MM ORD ,DNNI N TP YOPI DY OX )
717571 INYPY DYV ¥ ONN XD ONY 2INY ININD

Program
Counter Stack Pointer

| cope |STATéIC DATA | H!;=.AP P> < stack |

Virtual Add (=
irtua ress Space 4GB

INAN IDNIAND NN D22IN NONR MOYNY DY NN e

SV TIND JOVP PONI P YRNYHN POINN NN It D901 e
DN 0NN ,NI0NN

J0I TPAINA VWA PN POANN NI 1AM e

IN) PTIN YW NI0ND PI YNIND NI IRYPIY INRIN N @
VIDY DN NV RO ONNI LPONNN T Oy (Axpn nnvd
.POXTN DY 1IMWOY AININ N PTINN NNV

103 PZRIOY ND'T .7 PO

(Program Counter 1mmn AN ,prT Y N ,N2INd0
Y9 5NDN NN .NPDO 32 XN NOw DTV Register)
.(4GB) 0z FFFFFFFF-5 7y 0200000000 n21m50

STPNN OO DTN R LY Y IVIN ITH 2D DY NI e
D) DNRYSY NIPI M PPN 2NN N NDOD PR SV
.(Virtual Memory) sR09 195%

AGB 5w 9702 P ovs o HH5 7972 Don ndov avnn e

YINY 901N AVNNN POy NIV DONNN DO MAY TYPNHN

T2 DINNNY DONNN YOV [,9Apna D0NN MINND
DTN VAN PN

NN MO POIN D35 PN PIDTN MNOY 399 MO e
AGB Yv 91 2701 12902 1vp nrnd NAdNa

SY MAINON AN NP0 64 DY MOIYNI N NI e
SV AN NI IWRD 256TB YW 100 vand vy Ponnn
A4AGB-n yop avnnn

NOVA NNRNND N0 DIV PRY ,POIDND M2 MDD NIPNI e

SV (DMyad NIPI NINY 293 DN IN) MHNILIN ANINN P2

Sy NN KINY 293) Y1192 AN NI AN P POHINN
.Ovan pxn

PINI MONY 9010 DINYD INTI )TN NN DR PaAnd >T1o1 e
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1,048, 576 92> M21NoN 2N , NP0 32 HY NOIYNI HDVND e
TPAONN NN NIAYY VONNA PN TR TAR DD 4K S 097
,page8 page3 :DNIN DTN NYNN P71 DWTT PONNN DY
SV TPININA PN NPINY O paged3 paged8 ,pagedl
14GB N9 20K 20 onnn

Physical Address Space
510MB 592MB

4GB

Virtujal Addresné.@pace

CODE | STATIC DATA | HéAP P> < stack |

DISK

2230 VAN NN AN PONIVIIN MAINDN 2NN Tl
NPT NANIND YRYNY) POXTN DTN SYRIN NI T DY
L(PVIGNY LR HYNIN PRIV INNY

9901 P2 NONNY NIV NPRNN NYYINN NN ,TONN O30 e

105 PZRIOY ND'T .7 PO

NYNY N2V NN PININ TNYI VIV NIY NI NINYPN @
M9

,ININND VIDPY 0N NYYI N IUNR 1IN DNNI N TP e
PRIV TY 21t 19N MNSY) .POYTY NN PaYND N8
(2w ond

(Paging) qyror 7.3
N9Y9NN N2IYN NYNND MINANRD YINY NNDITIND DOV e
.(paging system) 917970 NVLYW NNRIP)

(pages) DATY PONN TayNN VY ONKIVIN NI AN @

PO Cvan Pt (4K Y95 777a) porT Hv pva HTna

1971 12105 MY NN 95 S NYTHVYS (Frames) mayond
97 Y

NNMOPVIDIND DRNNN MIPOPN MAIND 2NN W TONAN Y0 e
.avnnn Yv

4GB 29 5y v19) M2INON 2NN NP0 32 YV NOYNa N

256TB Ty yan mamns anm ,nrao 64 5¥ moIyn .2

DINNN) IXPN NNV PHNNN OV NP DNNIN DTN P TR e
280 PN

108 PZRIOY ND'T .7 PO

TIYA 970 99019 NN X8 (NP0 20) NYNIN PINN TWRD
TN NYNNN DOPN DN 8D (M0 12) wn ponnv

.(offset)
Physical Frames in Memory
0i1:2:3 Page Frame
2 3
5 0
1743 1

38900 2

4GB

1,048,576
pages

972 TN MY 0DV YN IR YPINN 9T DTN e
NON NP NYSINN 1IN NYO 1PN POITI NNV VTN
TN NMYNNN WK (14 790D NN NProa) Page Fault
TONNM ,ONNNA MOTYNN OATH NYAV ,PID YOI YTNN
.PDON 12 OIPNNN Y10 NN

cache NI 270) PUNIN NI NNPIN DTN NYAV e
NN T HY Dy 39INa NYNIM (Taynd ANYa NAIPN
N2 MOIWND PIDND YD MPIN NIND OYD 1OYaNN

107 'IXRI0N [NDT .7 PO

(Page y>12 o noonnnn (frame) nNMONN 1900 97T
.Table)

NINON PONY p qTN 190N NN NINNY ¥ ¢ NAIND NN e
n5a1v MmysnNa  L(offset) 9TN NDNAN DOPD DX ROV
972 ONMMY [ = frame(p) NNVOHNN IODN NN NN TN
HRIVIN GTIN ORPNN IPNPN NN frame() 8PS .p
2PN PN NNONY

MNONN T DY DAPNN VAN NAINON e

m = frame(p) * 4K + offset

N (Framel7) 17 nmond namn (page2) 2 9T HYvnd ox e
DNNN (2 972 IR¥MIY) v = 11400 PPONIWVIN NINON
2n50

a = 17 % 4096 + 11400%4096 = 72857

nOYN TN TV 1) 2 YV DPN NN 9T YW 19T DX e
9y »¥1Y M) v = 11400 5 OHNIL NN 9O ), (4096
.DPoN NV T

v = 11400
= (00000000000000000010110010001000
= 00000000000000000010 : 110010001000

20 bits 12 bits
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nYav5 M2 NoYaNN Nym (TLB miss) , TLB »pd
NIV YNIN DTN

DNNNA JITYN NOYaNN NIIYN ,NINON DNPN INNY
21959 »nwy Noyn MMU-n nrav TLB-n n5av nx
AUN) TPMPHN NNON NAPPI MNYAIY MADN MAIND
(DYDY DRPN MYPIAA YanNd MMy

MY NOTYN PHN NIRYy MMU-n npe md 19Na
ANYa M»Yan MAnon

(Multilevel Page Table) ma9xyn 097 nvav

25va 199 Py TIND Wi MY NN ©8T NYav
JPOARPNN NYAVA YT NN DIDN

N29N2 NNVP MRDALV YV NOIYNI DYYNY TN
JPOIRDD NN MNNNAIY

NYAVO NS >T DY YNIANY TPONIVY MAIND HY ONPN
NMR MON PWRIN NYAVN  .(root table) MYNY ©97
D97 NYAVY NYIND TY IRON T NYTN NIYN NOavVd
RN (frame) NONN NN N¥NY AMYNHNAY 19D

D793 MIVN NYAVY NYIANN TPYRIN 1YV DMV 9D

STRYNA NMIVP NS0 NPND NN NN 1O
PoNY ) AK 97 5T 0y, N0 32 HY NOIYNI IRHDNT
NNN 952 WX ,MIVP MNYAV 10245 NN 1YV NN

109 FZRIOY [ND'T

70

P 3D 03 AMNX NNYY N, TIND N9TY DTN NSAY
(Por12 MWwnd Nwy NYA0N POHNY T3) ONRIVINN

MMU - Memory Management Unit e

N NND) NAVHD MPIN DY PPN MBYNN apy
21 DTN TAYNO N90N DNON 2OvWA NI (MNP
(Memory Management Unit) MMU o7y yon
NNON DNPNN NNYS MPNN NN YPNID INIVN IWN

PP NN NIONIVM

TAPN PDORNON PNIVY NI Nvyy MMU-n nre
»mMn (Translation Lookaside Buffer) TLB xapyw
NINOD ORIV NINON PN ONPND OPTY NININ
Bakieh)

Y NP2 WN TR YOP PON P nptnn MMU-n npne
.(Anra Prown viwn Nwy 12) 097N NYaL

NN 0IIND OIPNYN DRY TPORIVIMN NAINDN IWUND

MMU-n nmr Sv onvynn min (TLB hit) TLB-2
Y NP DWIN MY NP

19 11575 Awaann Ny nn MMU-n n b nwan
W) DY PN NN VIDY YD T DT VIwn N
Jony

wnInn [ TLB-2 nNyn) NYN ONI0N N2INOM NN

112 "INRI0N [ND'T .7 PO

Page Table 417
Page Index | Frame Index
1000101000 | 35

Root Table Page Table 418
Table Index Table Pointer Page Index | Frame Index
Table_417 / 1000101000 | 728

0000001101
Page Table 419

Page Index | Frame Index
1000101000 509

0197 ")9 NPT 7.4

NANN TV AN PIDTA NPNAN MVONN MND 12 25V 501 e

POXTY DTN PON PaYND NOYaNN NIIYN DY , 010N 00
DOVTN D970 0PN MY 1o

DX WD NI NOYSNN NIIYN 291 TPV MIPYN INND
ORND DMWY YTH DAIDN DMPY JNNIY 55 DM 190N
DPIDN DIPNIY,TIND XMYNYN 9N NIIWNN NN NN
MM ATRYTINRD IRNIND NIIWNN NDAIPY DN 9N

(Thrashing) aynd wv 091N

111 IR0 [ND'T

7o

90N TPYNIN TPIINVIN NOA0N MO0 1024 v 0
nND MY T Mnvav 1024 May mond 1024
oPon NYILYO Ponnn v = 56789000 D FONILIN

1NN 9INA

v = 56789000
= (00000011011000101000100000001000

= 0000001101 : 1000101000 : 100000001000

10 bits 10 bits 12 bits

1901 NN Py (Mo 10) 0000001101 PwxIN PO
Mroav 1024 Tnn) NNaY v OR MIvNn NYavn
(Prver

NN IR P (Mo 10) 1000101000 »wn Ponn
VNN 9T NY20Y (4T 190N)

NePN DX P80 (Nrao 12) 100000001000 *wdwn ponn
DO NN PPan NANoN Yv (offset)

NNONN DDA HPPN NN T DY HAPNN NPAN NAINON
VYN 25V NOAPNNY

m = frame(n, p) * 4K + offset

1 N30 N9APNNY NONN NN P80 frame(n, p) M0*an
M MIMDN TPHAN NANON .p NONID
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972 M2IN5Y M) 1901 Reference -
(kernel W user) wnwn N 2 nn Protection -
SHON NIMNY MPYOLN YV RN .§TH 9 Age -

)0 NOYW DXADN MTY DM»P 973N MTYO qona e

ONON 9TV NYDIPY PO NHPP MNNDN M0 Hvnhd -
2PN NI DY RO ONYD

SV PNVDNN NIN PNAYNA NPYI DNYIdY GO 1IWN NTY -
LAY YO NN NN TN 1AV DNYSN 190N

2wn "Time of Last Reference” nTwn omnon opna -
MYNN 900NN INY

DRNNN TN NNOYNY DNPININ NAY DNWN NOR MTY -
)% NPIND DY D2ANN N IN»3a

5w Ny 27YN 0na (page faults) 9T MpHa Mvon Mt e
25Y9 NY T2 TIND A Yot TN (dirty) ©9979n oaT
"D9395101” 29T DY NN OOT NP9 ,WNNYNN TONN NN
NOYANN NIIYN 2T HY YPIA DTN 19N NVYI POTY NN
S9N N DIWN DY NN PYIY TONN N VIN MYNNNI)
TP NND IWOND ,YPI2 1 v v (NPoan ROY
.N2ND NYIYAD MOND TNY NXOY NNIONNY NNONY

NIPI NP0 DTN DT NIPND INP 19N DIININRD e
mab non amynwny (Least Recently Used) LRU £moN

113 'INRI0Y [NDT .7 PO

DYY DNINON NNONND D27 DINNNND WYY T NI0ND e
NOM INNND) POXTY NN WY DTN NN R DONONN
(TXN JOP PN NNV YD VIPY DN DYV

12 DVY NOY 9T NID POXTN ON PIDRNN N39Y NN 9T e
TR L(P2YD NN MV RO MNAY IN) DYDY qOI ViKY
VNN NOVOMN MRTNL YNIN WIAPY 1N RO MO AT
D02 DY NP20D MXTN NNIT NN NI NI MY Yo
LTONNN DY PN TONN NNV DINY DINN)
Sy OO DYDIPL MTY 90N NOYD NN NYAVN e

ANV P IYR DMV NYYAN MOIYNa DT MNRYA0 O
10297 NP0 DINMINIORIN PHN DVNYN

116 "INRI0N [ND'T .7 PO

NN Mayn 7.5

DOV KXY NPINN NOYANN NIIYN DY DMNIYN N1 29T 510 e
POY MOVY MAINNHM MAIN MOVHNN D3O YN

NOaV 2D NN MNRYAV YD SV NYYINN NOIWN DY e
PR DT DY DYV DMIPIN

PN NYLIV DTN DN —

IPIDND NYVI ROV DTN INY DIR¥N) NN

778N DTN IINYID GTO YIND TYD

DPNAD GTY YIND ANV AW TITN DM

NPT N2WH NPND AN POITD NI P DT PNV e
NOWOYD 705 QDN TINGD MPINT DYDY NyNANNY
LJNN CTIND PN DRY NIAYN NN, NYNINND NONYN
PIY 921 PpOORIT 19N LRV POINN MNTPNN AP
SUYN P RO NTOTN

(Fragmentation) »0pn n»rya nx 1AM 010 NOY e
IWN (segmentation :N2) MNTIPN MOV ANPP NNV
PoN T2 apy "o Mn” HY 79 DT 190N 10 NI JN2
DYys Y51 , DTN NVXWA DNIN NND DD KD DNN 9T
25V WITN 9T PN N2 DIORD I ,MANN NI NNOHY
CTON ROM INNY NN DS [, PONNN DY 2OV 903w 5 NAN

’ Page | Frame | Readonly | Modified | Valid | Reference | Protection | Age
0 38 0 0 1 45 user 431
1 15 1 0 1 0 user 152
2 617 |0 0 1 14 user 23
3 31 0 1 1 32 user 658
4 548 1 0 1 26 kernel 2
5 9 0 0 1 8 user 60
6 83 0 0 1 0 kernel 23
OV §T 1901 Page -
MO PIADN NNON 90N Frame -
v 970 onn - Modified -
DYAN PIDD PYV NN ORN 299N TN OND Valid -
115 'IXRI0N [NDT .7 PO

NINND AN VYN VIDYN NYYI DNIAY DTN NN

SV N2YTY NNAYND DDA WNWYNN TIND 199D 1PN NYYNI Nt e
YVIDYW DYV NN INRND DT IPYT DRYHHY DNINION
DY DIYPNA ,MAT NPNYIAY 1N "NNINNRD VYN

AN T DY YAPNN N NDN DNIVIND DOV NINT e
990N NN NN N NTY PPN NYavav Reference nTmnya
T YYA TN 9T MINY MAINDY VI PONNN 1AV DMIYON
NP DON THYINN 1D DY XN AN TN Reference-i
RANLL:)
WNIANN NONND MYIN DD DX MYVLND NYY Nt 190N OOIN -

AMDYA NN DNNN P TN DYYNROWY NININND PrTa

DN PVN 91T) 2ON MVYHN MND Sya TN 0) Pn» -
1D A0 IYYNY 9T ,PINTN 92y NN AR T Dy
3Ot D290 925 VOMN YYN IDINA PRI

»a Sy 9Ty i Time of Last Reference q0on7ovw pn» -
MWD 190N

DIPIVONN NN OPYPN NN N XTH W NONT -
TN 29 DY NAY NP OVYNN
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2PV DWW RID OTIP MO PI90N

Sy NP2 MMM NIIYN NPIAD HY D97 D PN MDY -
mo»w) Readonly a8na 555 7972 10 .nbysnn noayn >
LOMN NIYY TIT O PR vnnwnn 2oonn, Kernel -5
NYYANTIN PNIPYD NPNDA IR T NDN DTN NIPY 120
MY ONN Hv

fork() naaynn MNP IR NwPN Linux ndysnn ndyn -

95 HY NON D9V KDY 7202 TN NYAV 29W T DY

DN 79 Y82INN PN N9PWN LAND TONNN DY NIoNN
.DMDN 9T DY 2INID VONN DIONNNN THN

117 'INRI0Y [NDT .7 PO

2N PR OVAN NI DTN ITOI INND IWINNN 12D Mt
2ONIDIN NI BNOY ITOD DINNND

SV MYNanNn MNNND NNX PN NDNANT INNID T e
190NV (MIYIAY TINGD NVIVAN) MIVIND NN DTN NOWY
TION ,M5901 YIPND TOA AT DN’ 19NV DIONN
HTPN NMPNA NP MY 293) PIPT YV PIN Nava
.(paging-b
, (Dynamically Linked Library) DLL mamwn n»iso -
Shared w ,Windows N9yann N39yna mMNIPI 1V 29D
W) Unix ndysnn no9yna mMNIPY 0w 09> Libraries
DIpna) NYIN YA Poann T Yy nayvy  (Linux
(VLD 1PINA TINNN DY YANPNNY

TONN T DY PY OTP MYV NAMYN MDY NP ~
55 DY DYV DTN NN QNN NDYINN NOIYHN ,0NON
1DDN 7O ,I9D NMN IR PYVY Ypw qon YN
772 DMK DNRE MNRID IN2) PIAT POM MM’ NN
.(Linux nYyann n37yn1a top NTpan nbyan »T Sy

,77902 NPYA NYINND DRY NI R YN Q0N N2 NI -
55 .NNY P90 MIPINN ROV P IINYD TN W
DY NIAYY 1D708» RO R P90 MYNNVYNIY NIDINN
SV NYTINNDN NDN DX YOO 1DV 7D apy Y

120 Bash nimipsn 1ayn .8 po

GNU »1 5y w7 995 oyn poon N0 725 qona .1003.2

.(Free Software Foundation)
.Linux 5v »071000 MMpon T7ayn - Bash e
PINDN MDD NN NN YD ksh Taynn e

ON OTAYN OV DPIPY DINAND e

DVNIPY DY Ny -

MIVAN .TPTNA N YPI2 DIONN N¥IND DNVINN -
LT9N0 TND YPInn Mmopa Mayd

. case ,if/then ,loops -

JPNPNG 00N DNV -

12200 NYNM ,07MPN DINYN ,0PNAD DINVND -
0" ©2ONNo

10N NN VIOV =

2V TAYN TINN TNNR TaYn 2PanNY MIVAN (M N -

D9IP0 NTIO5 MIVAN -

,-bash_history ,.bash profile ,.bashrc 5NN >xp -
.Jetc/bashre

MmNy (command line) nMY MMpPpe PIYY MIVEN -

N29Y NN NN YN NNIY MY MMPEY MYpa
.(history)

119

8 D19

Bash m1ypan 1ayn

Steve > Yy An53 ,sh NI¥PA NIPI PYRIN MTIPAN Tayn e
MA7 NPIDIN MX»P PTY 19 MY 1979 niva Bourne
2oy mooannn Unix Y (02090 9py31)

MO OO AN ANV MTIPA 7TIYN INM INY ININD e
.bash ,ksh ,zsh ,tcsh ,csh

D90 NIDINA RVANN DIVOVN e

TayNN DY NMIPRN DY 1INY KO DVWINN DTayNnn pon e
tesh ,esh = poNan

12U NYRIN TAYNI 12NV NPINNY NN NN MVON e
M2 WYY M YOND .DWTNN DX TAYNA DX NPV KOO 17D
.0V N2 oM 0 Taynn ksh bash

Bourne Again Shell - Bash o
Posix- ypnn mw AT 952 Timyd » 7152 o) nmo Bash Taynn




122 Bash nimipsn 1ayn .8 po

MY WNNWNY N NN Sv (batch files) oV PO
.Aand

9”1 970N 29 Yy NyNann NMpa Yo Y NippTan e

a5 Py MIaYvmn xR a2 m¥apn mmps -

MINYNI YNNWN Taynn 'a N¥apa mmMps nbyasn ovwo -
SV NODN 91YDNN NN PYY aym PATH >naaon
.(exec M8PNSY) NTIPAN

TAYN N YN ,/) NXAPO NOPNYN NTIPOSM NN -

772 57NN NPI) YN TD OVWO ATINN MTPS

OX RON ,02IPON DX YINY 793 (/bin/sh NN 995
NINNK NINN VIPON DY NNYRIN NNYN Al

#! /bin/bash

script ....

#!/bin/ksh

script ....

TN PYNn 8.1

NTIPON PYRIN 25V :TIY DY DAOVW 1Y NIY NTIPI DD e
AUNR DN NN N NOX (tokens) D9 YW NATOS Npann
NVYN 2DV NPT NPPIND MTND DIPON DNPAN Taynn
Y2 NOYA NNV NTIPAY NONN D90 D5 NN PINND Taynd
D09 .(exec) PYNN NPYPNN NNAND NI NN .PYID

121 Bash nimipsn 1ayn .8 po

noninteractive W interactive :n9yan NN NV e

YNNYNNN MNMPa VP TaYNN PDOVPRIVIN AN -

M .oNY VoA NN AMD ,HUNN NTOPN 1T

D250 INND THN 12 RN YRNYNA 91 ,NOWN 28NN
Noynd

TN MTIPON DR VNP TAYNN PDOPRIVINND 28N -

N2IPY VOO NN AMDY Y

TIPS D5 . MTIPO NITON A0 MTIPON Tayn SV vVOHPN e
MY 9901 29 DY YINwnd N1

95 OPD INNY TN PDOVPRIVIN JOINI YT TIYNN YN e
NMNY >T52 § 5 (prompt sign) AN PO 1 NN NDOWN
NAN NTIPON NN DAPO DM NINY vnnwnd

NN NTIPS 0N ©PNd (PS2) »wn NN 2’0 DY OP e
.INAD NNYY

MXAPNN NNNRD THRVYND MIYY VP Taynny NP9 9D e
NN
,pwd Jkill jexit ,echo ,cd 2 Taynn S nYmIs MTMPS X
/o1 Jogout

/91 ksh ,bash ,rm ,cp ls ,vi 0 omw» 2

124 Bash nimipsn 1ayn .8 po

OOV WPNA NMON NN newline 1N YW MynwnNin e

NN 07D NN ,ANYY NTIPS INKY TYN N2 NN DN LN
SINY NN NN 7O ,NTIPaN

NN DOV TaYNN NP NTIPON 1Y ONX .2

AMWM 99 MNND YR NN NSy PN NTIPaN DN )
DTIPAN NN PYNN NNAN

DN VIVY TINA OWaNN newline W tab ,space 08 o
Mynwnin oy LVIVNIN PON NP BN O TI9NY BV
.05V N5MAN

DYANN ONNNN PONY MINY , 7292 NNN NN IY VIVY @
NITOY IWNYN DIVIN NIMT 191N ."D22Y” NN 0N VIVIN]
JINN N2 D28 DIVIVS MY DY NYPY IN 035 ND 0NN
TMP="This is a very long name"

vi $TMP.txt

=> The shell first makes a substitution

vi This\ is\ a\ very\ long\ name.txt

=> Next level: the shell sends

exec(/bin/vi, /home/user27/This is ...txt")

=> to the kernel.

export PATH1=/bin:/usr/bin:/usr/X11R6/bin

export PATH2="/bin:/home/cs/stud97/user65/bin

export PATH=$PATH1:$PATH2

MDD DYDY e

123 Bash nimipsn 1ayn .8 po

MY :NI8PA) TYNNI 10N WA NDYN 25va DION
(T, omwn DN ,07vNN oMva

M NN MMINND DN DY N0 Y DNYP e
DNNNN DNYN DNN SV Q8T NN ININD - .ONMVINNY
MTIDNM NNINHNN .D>NVINN MN N ,newline ,tab ,space
DN NON NN ON NON newline tab ,space "n > Dy
L0WN NNN

DN DNVINND e

Y >| < << k- <& <
| & ; ( ) k& « N |&

ININND MNDNT
abcdef vi 1ls abx.? PATH=$PATH:/sbin
"abc def gy*" abc\ def\ gy*.txt ’abc $def’-text

‘who am i $(finger u3204318)

IN VIR 1239N2 DNVINN DN NNYNIN NNV DNVINNRD e

NN PINY »752 21N ,1,0 MI9DN NN OMONR §I80 J1) VDS

19900 ,Taynd M2 P MY TO 099N N VOPN NPN

NPAD AN M NI, NOINND PYPOY NTINN NYRY NN
LDTTINN YN DN ST DY TINN

cat myfile 2> yourfile

=> Redirect stderror to yourfile

cat myfile2> yourfile

=> This is interpreted as:
cat myfile2 > yourfile
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NOINN IPN VINVIN DWW -

NTIPON 79D DINYN SNNND IVON e
PATH=/home/mybin OPTS="+-" mycmd args

NTIPY VIN 970 o

TAN NI NTIPON OV ON YT Taynn 95 wNa Ll
MMNIYN DN

! elif fi in while
case else for then {
do esac if until }  domne

7alias NN NTIPON ONRN .2
P72 DapnnY TIYN .Wwn 0va Nabnmn NN )0 DN
D) OX .(1NMDY AYn NPNS vy NIN) NN v
JP20MPI NN MNKY DY NN PYINN alias NN

772u0N SV 19 ATIPO NN NTIPON ORN .3
DP9 MNP 50 TIva onrp

Bash NImpon Tayn .8 pio 125

command substitution = ATpPs NN -
parameter expansion =~ 90NI9 NN -

arithmetic evaluation = »oNNIN NV NWN -

DNYNN TAYNN IWYR ONN NNINK NOAPNN NN 9D NP0 e
ONNY ,IMOD WANYNRN T DY MY 1TOPIN 1N JPOR
.90 MYNYNN 1PNN DNVINND D)2

mayn e
VTN AN NN NINY ONINA L F# ana NN Nayn
MY TIND MAVN JD MIYN .DNYN O OPNON NIWNN
.DVYIPO

#This is a good commnet
sort /etc/passwd # good comment
echo This is not#good

mMows mTpe 8.2

1237 MNP N TAYNN OV TN NTIPS NN NOIVA NTIPY e

: . source alias bg bind break
builtin cd command  continue declare MY NNY 03 IWaN) bash MTPoan Tayn .0w» Moy
typeset dirs echo enable eval
exec exit export fc fg getopts .alias NTIPON MYNNNRI MTIPAD DXOD
hash help history jobs kill let
local logout  popd pushd pwd read VW NTIPO 5S¢ PaNnN e
readonly return set shift suspend
test times trap type ulimit umask .alias N, TN NTIPS 120N DY DY NN NNYNXI N -
unalias unset wait

.DVINNIN BN D2NN INY -
Bash NImpon Tayn .8 pio 128 127 Bash NImpsn Tayn .8 pio

NYN NTIPON IR 1DV NN DN MORYA 930 N2IWNN DN e
NNYND NRDY NYTIN NONY TaYyNn Nn»p

.man bash :DPXION MTIPON DY NINON MMNNNIPN e

YNNYNY T80 09 bash Y¥ NN 97 NIN RIP O0NIN e
MNIN NPHPAISN MTPoa

. source alias bg fg
builtin typeset export hash help
history jobs kill logout
popd pushd type ulimit
umask unalias unset

INYNI OOV D"HS’Pb DINDONT e
alias k9=’kill -9’
alias cdrom=’mount -t is09660 -r /dev/cdrom /mnt/cdrom’
alias dir=’1s -sF’
alias md=mkdir
alias rd=rmdir
alias copy=’cp -i’
alias rename=’mv -i’
alias ren=rename
alias del=rm
alias deltree=’/bin/rm -R -f’

9192 VN ,.bash_aliases 15 OV DY INDI Y2IP NYD YOO
Y2 /PN TINN DYOND ,WNnvnn SV DNPPN YO NN 1DIN2
:NTPan > Yy .bash_profile W .bashre

source ~/.bash_aliases

MvaY Y NNYVIAN NPHNS NON MTIPOY NTYN
.AND 902 VYD YPNYNN

MTIPAN DX INYNND MIYY NIPN IPYI ION NORY
PN PN NY SWnd logout N exit

T 9y NITINY) Tayn FSPNe NN ATIPON ONN L4
2(WPNYNN N NOIYNN

NPYPNS NITHIND MHINONT

1sO {
/bin/ls -FC -s "$@" | less

}
myfind() {
find $HOME -name $1 -print
}
locate() {
/usr/bin/locate "$@" | less
}
SINTIRN INNPN TN DO TIT2 MNNNDI NON MITHN

.bash Sv

™IOM SV (95Dn) PVIMDIAN DY NN NTIPAN DNN .5
0W”
NN S0IN Nt NIPH /N2 NN POMINIDAN DY INNN
.DINRN DIPNN 9

YIND INNIY VIPD N DY NINN NN NTIPON DN .6
?PATH >n2>20n mnwnn mMysnNa vON
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NNIY NTIPAN NN YN NN 7Y 10002 wng Taynn IUND
INAN NTIPAD MAY 191 INNRD TP 19D

command & °
IUND PRI YNINND NN 1YY NTIPON 2 PN & y20N
NTPan IR Dy N & Pon DN DN MTIPaN Tayn
NN NTIPON WIAD MY THYM ,NNPDY NON KDY 105V
.(mw oK)

INDNT
sort bigfile > /tmp/sorted_file &
sort filel > file2 & vi file3

973N DNVINND DY M TPN IT0 e

I &&

VoY VOP MN9N 8.4

< file °
file Y23p0 TN 20ITIVDN VOPN NN NP

command << [-] word °
NN INND TN NN LOPLN TINN PVITIVDN VLIPN NN NP
S5y YD VOPN PO .AYTH NNV PNNNY 27N VOPN .word
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DINVINIR NItYa MTIPY WP 8.3

| °
:pipe MYNNNI MTIP Y P Ivpn | 799NN
cmdl | cmd2

VOPN NN T/N cmdl NTIPON YW HVATIVDN VYN

TP XNYN NV WPY 1N .cmd2 NTIPON DY H0ITIVDN
ps aux | grep rony | more

cat /etc/passwd | sort | less

1s -a -R -1 | grep eggdrop | less

cat /home/cs/stud97/*/.bash_history | grep "cmnd"

cmdl || cmd2 °
NYSANN XY NTPaN) vann MY cmdl YV NN TP ON
cmd2 NTPaN MINK ©YNa .cmd2 ysann WX (NNY¥NA
Yoy cmdl NP YINA DN P ON Yy¥aINn

cmdl && emd2 °
nysanNn NTpen) van NN cmdl YV v TP DN
NN N2 .cmd2 NTPON D) YNANn X (NNONNA
O8N emdl AMPaN YINA ON P DX YNANN emd2 NTpan

INDONOT AP 0Y0 100
cp /etc/passwd /tmp ; cd /tmp ; vi passwd
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>TAYN MDY NIAY DAD DXNIAP MNAD NWY MNNY TONNN
NN NP NMINAY YNNYND DIYAND DVTNN MNPan

YO OO
0 standard input (stdin)
1  standard output  (stdout)
2  standard error (stderr)
m< fname open the file "fname" for reading
with file-desc m
m> fname open the file "fname" for writing
with file-desc m
n<>file open file for reading and writing
its file-desc is n
m>> fname open the file "fname" for appending
with file-desc m

SINDONT o
cat 3<myfile <&3
same as:
3<myfile cat <&3
same as:
cat < myfile
same as:
cat myfile
3< filel 4>> file2 1>&4 cat <&3

NN NV MOPA Y51 ,DXNINS DXXAP I9DN NMVYIIY INNXD e

0TV
>&n file associated with file-desc n
will be associated with stdout
<&n  file associated with file-desc n
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(D793 NMw3a) 15 0y word NN T

AN VYPN NN HDIDN LYIPOD NINT

sort <<ZZZ
aaaaa
sssss
cccc

fEEfFEFE~FE
ccceccce
777

Jhere-document ©wa 210 RAPY VOP NM/N YV MO NO

ONXY NX DNMON DOINT NP NPY NAY THPHNA WDV
(733> ondyan T YY)

55 NONNNN 012D NN MNOYNND NN "<K<=" NN
MY

command > file °
oN .file Y21p5 NHw» command NTIPON H¥ MOITIVDN VHON
MNMPN NO NTIPON DN DX ,PNHN» DTIPN 1NN ,077p file Yapn

LN NI L,DYP PN DN VD9 DWW

command >> file °
command NTIPON DV HOITIVDN VOON D»P file Y2IPN ON
N NN 0»P R file Yaypn o file Y2IpH qonn»

NYVIDY NN NNSN NOYaNN NOYN ,TONN YO SY NN e
9N DONAPY QDN . NOND DNYPN DPVLITIVDN DNAPN
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test nMpan 8.5

.bash MMpan Tayn Sv test 1NN NTIPOY MINON e

IMNI TPNPN ATIPS DMYsY nn»p M Unix MOIYNI e
3PY2a 911931 NY W DY NTIPAd NP NYRY OV
NI MNY MPPTA Y¥IY NN NTIPAN NIVN @
MNIND P2 IRNYD -
P77 NN NNN NNIND DR -
Y2IP DPPIN N DY -
27790 IN 97 Y1IP NIN 0NN YAIP OND -
77 NI Y2Ip DN -
DONAP MPIND P2 INIWN -
DOV DIADN P2 NNV -
test expr e
NNV NV NNV ezpr TNR VINVVIN NYAPN NTIPON
MNNDIAN NV2AN YW TIYY ONNNA (false) 1IN (true) 0 M

.expr
[ ezpr] o nTPo v NPV NNY NP

:DINAPY DINYPN DINAN NN e
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will be associated with stdin
>&- close standard input

<&-  close standard output

YYD ANY NNNA e
m>4n  file-desc m points to the same input file
with file-desc n
m<&n file-desc m points to the same output file
with file-desc n
m>%-  close input file with file-desc m
m<&-  close output file with file-desc m

IINDNT @

1s > dirlist 2>&1

standard output and standard error

of the command ls

goes to the file dirlist
1s 2>&1 > dirlist

This is not the same!

Only stdout(1) is going to the

file dirlist.

Stderr(2) was duplicated as

stdin, so it does not exist.
cmd  3>&1 1>&2 2>&3 3>&-

Standard output becomes standard error

and standard error becomes standard output

file descriptor 3 is not needed

test expr
Bash niTpon Tavn .8 p1o 136 Bash nITipon Tayn .8 p1o 135
-S file [ expr ]
4 True if file exists and is a socket. Return a status of O (true) or 1 (false) depending
-t . A .
True if file-desc fd is opened on a terminal. on the evaluation of the conditional expression
—u file expr. Expressions may be unary or binary.
True if file exists and its set-user-id bit Unary expressions are often used to examine
is set. the status of a file.
-w file If file is of the form /dev/fd/n,
True if file exists and is writable. then file descriptor n is checked.
“x file b file
True if file exists and is executable. . . . . .
0 file True if file exists and is block special.

True if file exists and 1is owned by the
effective user id.

-G file
True if file exists and is owned by the
effective group id.

filel -nt file2
True if filel is newer (modification date)
than file2.

filel -ot file2
True if filel is older than file2.

filel -ef file2
True if filel and file2 have the same device
and inode numbers.

DINNDINT o
if test -e .bashrc; then echo "It exists!"; fi
if test filel -nt file2; then cp filel file2; fi
if [-x myfile]; then echo "Is executable" ; fi
This is the same as:
if test -x myfile; then echo "Is executable" ; fi

if [-e myfile -a -x myfile]; then source myfile; fi

-c file

True if file exists and is character special.
-d file

True if file exists and is a directory.
-e file

True if file exists.
-f file

True if file exists and is a regular file.
-g file

True if file exists and is set-group-id.
-k file

True if file has its sticky bit set.
-L file

True if file exists and is a symbolic link.
-p file

True if file exists and is a named pipe.
-r file

True if file exists and is readable.
-s file

True if file exists and has a size greater

than zero.
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mMAM MNP 8.6

MNP SY NN > Sy NINNY NTIPS NN NN NP e
D21V DN9INT MOV

NINAD MNIYN NN MYNNIND YNINND NN e

if then else elif fi
case in esac

for while until do done
break continue

M MNP N2 MMPRA P NOXR DN AN Taynn e
ANRY 7NN ANRD ,NTIPS NIV NONNN WaNd MK
ST && N || DMOININD
N2 NTIPS INRD DY YXIANND YN V99,/V5P NI9N e
if = Mnm ywa e
if list
then list

[elif list
then list]

[else list]
fi

| MOIIND oD oMY Nav NTIPa PN list NN e
Lyo&& & 11
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$PIAVM MNINNY DINYPN DINAN NINRD e
-z string
True if the length of string is zero.
-n string
string
True if the length of string is non-zero.
stringl == string2
True if the strings are equal.
stringl != string2
True if the strings are not equal.
| expr
True if expr is false.
exprl -a expr2
True if both exprl AND expr2 are true.
exprl -o expr2
True if either exprl OR expr2 is true.
argl OP arg2
OP is one of -eq, -ne, -1t, -le, -gt, -ge.
These arithmetic binary operators return
true if argl is equal, not-equal, less-than,
less-than-or-equal, greater-than,
or greater-than-or-equal than arg2.
Argl and arg2 may be positive integers,
negative integers, or the special
expression -1 string, which evaluates to the
length of string.

Bash NImpon Tayn .8 pio 140

patn) listn ;;
esac
list=n P9 N NPMANHN DNXR NN NNNIN word 19N ON e
VNN NANINY INYNIN T2)ANY TOVN

MIPNN DV NROYN TP NN DTIPAN D0 DY NN P e
0 NN NN TP IN YSIND XD NIPN 9N DX .Y8¥InnY
INDNT ©

case $fn in
x.c | *.cpp) cppcompile $fn ;;

*.pas ) pascal_compile $fn ;;
* . £77 ) fortran77 $fn ;;
* ) echo "Not a source file!"
esac
case $HOSTNAME in
mailx)
echo "You are working on mail computer" ;;
moon)
echo "You are working on moon" ;;
sunx*)
echo "You are working on sun" ;;
esac

for = MHINN NPYIWI NP0 e
for name in names_list
do
list
done
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N12D N NYVTN NNMva DNnnd marn fi elif then if ©5m0n e
"7 NN ANND TN

NN TP N else PRY DOV DININD 90 ON NN TP @
list=n Y¥ Nt NN RN NP ,DINKRD DIPNRN 951 .0 NN
Y¥IANNY

INDNIT e
2yanY »T102 . bashrc y21pa Svnd waind nwy Nan yopn
.(aliases) NP Y2IP
ALTASES=$HOME/ .bash_aliases
if  test -e $ALIASES
then source $ALIASES
fi
Different approach:
ALTASES=$HOME/ .bash_aliases
if
test -e $ALIASES
then
source $ALIASES
echo "aliases ready"

else
echo "No aliases file"
fi

case - DN NPTa e
case word in
patl) listl ;;
pat2) list2 ;;
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if
test $N -eq 1

then
echo "Go home! it is late!"
N=2

elif
test $N -eq 2

then
echo "No CPU found! Stop work!!"
N=1

fi

sleep 30

done &

until NXYY e

until list
do

list
done
NTIPAN Ty Y5 Hyan NNSON AN NXIN JNANN TN while m>
ANYN ARDON L(DIND NNV NN TIP) DO DR list
NN TIP) NNO¥NA Y8AND list NTIPONY NNYNIN MINTINA

.(Dan
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SMINDONT o
for user in miki uri liat dany rina
do
mail $user@braude.ac.il < message-file
echo "I have sent mail to $u"

done
for f in *.exe *.obj

do

echo -n "Remove $£? (y/n/q) "
read response

case $response in

y*lY*) rm $f ;;

g*|Q*) echo "Quitting!"

break ;;
*) echo "File $f not removed" ;;
esac
done
while Px9YY o
while list
do
list
done

test PTIPH 995 7972 NI PWNRIN list-n e

IS NN DYDY 8.7 NONT @
#!/bin/bash
NTIPO VIO MY DDT NVIDY W bash MMpon Taynd e V=1
while true
:(m257m W Nowa) do
144 Bash nimipsn 1ayn .8 p1o 143 Bash nimipsn 1ayn .8 p1o
Taynn X (foreground) MmN TY TAYHNTHM AN - Py YA -

95 TaynnThRn DYDY NONM wait A¥NY DID) IWNIN
ANNRY 1DPD XD ,TAYNTNNN T DY DANNN DOONINN
oY DYDY PPUMLIN D97 07D NNY  TAYN NNV
(1 199w YN M) init POANN
(background) ypIa T2Y TAYHNTNN MY MIVON -
DAY YN NN NPNN TAYHM
95 NN NWNRIN TAYNNN YV TAYNNTNN ,DIPNN va -
NTIPAN VI 28Y PN PV DPNIDN DINYNN
MITDY DPNAD OHNYN DY NPXNN IN ,NODIN DY DD -
INND 9PN 1INY? RO TIAYNTNNN 0T DY DYNINHN
VIND NIN DD TAYNN~NNY INND ,MINK D'2’NA IN»o
VIV 9399 D PYTA PP OPNIADN DINYNN ,NTIPON
NTIPON
7t 7T MYNANN MTIPS NON -
(list ) :0”IND P2 MTP N
list & WP IYNIANNIY MTPS LA
$(1list) ,‘list‘ 0108 TINAWNIANNY MTIPY )
ININND TA9N pipeline TINa Myamn MMpan 95 .7

TayN-NNA PY XY WA e

INNY SV PMY NINY TAYNTNN N Taynn -

TAYN-NNA PY I -
TAYN=NNA PY XY NI -

2N XL, PVIDND NN NPR RN MINANN NIRYN 29T 173 e
N DPNAD OINYHD OX NYTO 152 NN PIAND TIND
LNDD V1 DY DYDY DINYND

PY I @
NN YN TAYNN 1Y PYRIN YA NYSANN NP -

N DPN2A0N DINYNY NTIPAN T DY DINN IPY DD -

TY NTIPAN DPD INKRD 03 GPINT 1INY» DMNIN DONIPO

NINK NP DY P NNAY Ty IN) MY Taynn DYDD
(omN nwnn

NYNPNM WNNWNN SV aliases ,Taynn SY Yo MNP -
LY J9IND MYNIAN 191D, Wnnvnn HY
TaYN-NNA PY IV e

Py MY 102 fork PydN NYYPNA vHNYN Taynn -
MY DYIAPNN NI JAINA .NTIPON VINA 19D XY YV it
STAYNTAM NPHNN TAYNN DNV DXTIYN

NTIPAN NN YNIN TAYNN™ NN -
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tryit OWa Y2Ip ©%» DRY NN, INTIPN RONTO TvnNna e
NI DNV

#!/bin/bash

cd ~/dir2

pwd

Y=7

echo $X $Y $Z

IN2D MTIPAN DX YN1)
host> tryit

/home/user62/dir2
17
host> pwd

/home/user62/dirl
host> echo $X $Y $Z
123

7 NVNY NP N e

D90N99 M0 NYIdY 8.8
:DX0VNI9 XND NVIYY DIV bash MTIPON Tayna e
(positional parameters) DM MOV -

(special parameters) ©TNYHN OVNIS -
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YTI2 exec PYMVN NPYPNMNM NNNI WHANWN Taynn-nn -
OTIPON NN yNad

N NY TN D»N220N DINYNN 95 NN YIY Tayn-nnn -
.D»OPON DINYNN

ON O) YMNTPY IMN NA0N 2NN NTIPON I NN =
.0”N220N DINVYNI DMV yXI TIYNN~HN

2% 772 MYNANN MNP NON -
MY mail vi 1o NYNn 0w» nrcn N

.(shell scripts) VPO .2

export N1pan e
NNON MNIAYY SN0 NINYNY YD NINYNn ond > Toa

.eXport NP YNNVNY v O Tayn->nnd
host> cd ~/dirl
host> X=1 Y=2 Z=3
host> export X
host> (cd ../dir2 ; pwd ; X=6 Y=7 ; echo $X $Y $2)
/home/user62/dir2
673
host> pwd
/home/user62/dirl
host> echo $X $Y $Z
123

oNNYn - 1INYN RO NXIN N2205 7w X Mnvnny mand » 15 ov
Ein)ap)
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DAY DPLIVIIN NV YAPN ,comp 19 NIPIV NN VIPON e
PINNA NPWA PIRD P INNIYA THY DROP D8NP MDY

:0NoY
host>comp readme.txt mymail.txt

comp: readme.txt is older than mymail.txt

———————————————— The script---———-—---—-
#!/bin/bash
filel=$1
file2=$2
if

test | -e $filel
then

echo "$0: $filel does not exist!"
elif

test ! -e $file2
then

echo "$0: $file2 does not exist!"
elif

test $filel -ot $file2
then

echo "$filel is older than $file2"
elif

test $filel -nt $file2
then

echo "$filel is newer than $file2"
else

echo "$filel has the same mtime as $file2"
fi

TN NN ${param} W $param X IONIH NI param ON e
2OV

(positional parameters) £y 01099 o
Taynn L DLVINVIN VAPNY LYIPD DYINY DOYs Hd3

(N2 9N OIPNIN 2I0NID NN ONNND
$0  The name of the script
$1  Argument 1
$2  Argument 2

$n  Argument n
DXVINNINA HHVY >TI2 VAIPDN TIN2 DN YNNYND N2 e

v 9 Dy N SVINNIND 90N DTN OPIPON DV
${17F nMxa wonwnb

INDONT e
host> whoop dog cat bird
$0 = whoop
$1 = dog
$2 = cat
$3 = bird
host> whoop "dog cat" bird
$0 = whoop

$1 = "dog cat"
$2 = bird
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typeset -x var

export the variable var
typeset +x var

cancel export
typeset -r var
declare -r var
readonly var

make var readonly
typeset +r var

declare +r var
cancel readonly

V99P0 Y DYVINNING DINYPN DITHPN DIVNI9 e
(Symm VIIPON 12 IYN) TAYNN ,LIIPD NOYAN INNRD TIN
DVINNIND DNYPN DVTN DIVNIY DY NNV HNNNN

:09IPON TINA 0N YNNYND 1N’ IUN ,0IPOO 1ANNY

$0, $1, $2, ..., $n  (discussed above)

$@ all the argumnets together in a row
starting with $1. That is, "$@" is
equivalent to: $1 $2 ... $n
the spaces count as separators.

$*  Same as $0 except that "$x" is
equivalen to "$1 $2 ... $n$" as
a single word!

$#  number of arguments

$$  the process id of the current process

$-  the flags to the script

$7?  the exit code returned by the most
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0NNYN e
NPVONA WN YN DY MY o1 DNYP DINYN
ANNY TAYNN HY NSVIV 1O DYDY DVIPD

MD) DINYN T8N 13D NYP ,TIYHNN Y INYI NPNNA e
DY TONIN HIY POMOVIN 19N (export) DoryrHN (PATH
DY OYNY DO 0N DINN DNV LTaynn T DY
.eXport NP2 WNNWND ¥ Y0 NINYN RYD > T .ANON

19N NN 7 9202 N MIND DXNNND 2¥N MINYN DY OV e
PP NNV ATO HO1 OI90M RPN WHNYND AN
NV MO TY NPMN P2 NINIAN

TONN DY THN DAY Taynn DY DPNADN DINYNN e
0121y , NN NMYY , 0797150 DINYNN . TAYN~ NN Yy¥INNY
NP1 991 . TAYN NN DY 19IND DYNINNY YN P
DN D) IMNTPY IMN DINYNN A8 [, TONNN OPD INND
PV MY PN TAYNNTNN NYYND) DMPY Y POINN
(Prm3 Nt pMmy MPD INRS ,DINYNN HY

readonly ,typeset ,export mTipan e
.DINYN NIX» TAYN DTPON 190N Y W typeset NTIPAY
PIOY TNDS 3 190 NYNNS MTIPO N NORD MTIPD
.(man bash Yyan) bash v ntyn 971 717

export var
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NN 50N Ntd VIV Jstring’ nHINHnN YO n>»nna ’

DTNYHN ONNN DD YV NTNYHRN Mynwnn
host> VAR=’!(x)& \’
host>echo $VAR
1R)& \

(double quotation) 9195 VIS
N2 IR VIV DY NP NYON NN N "string" NMNN
8, DNNN NYAIN TAON DD DNND DONVN DNNN DD
IN2N Mynvnn NX ovapnn ,\ ¢

N2 NN DN NON VI8N0 PO NN 210D 9on " nn -
A" nsa

PRNY Y MDD .ONINYN NN OO wnvn $ nn -
0195 VIVN TINA O D)0 OINYN

NPT KYNN) 07”22 NTIPS NN DYDY wawn ¢ i -
D) D”Y2 NTPS NN Y¥IY 1 ;MDD .(NaD pI9a
2190 VYN TINa

NYAIN YD Y NTNYNHN Mynvnn NN Svan \ nn -
.OND 0NN

2T DVANN newline™ \ ONNN PN -

DNNN NYAIND TANR IPRY N 290 \ N DY nysin 9o -
.ININNA MN PN newline N 1N 9N
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recent executed foreground command
$! the exit code returned by the most
recent executed bacground command

VIVIY NN WYY 8.9

(backslash quotation) omn VIS e

N5 ¢ NN IR NOLIN AW N NI ¢ WK \c NN¥D

N9 NPNY MIYYY NTAPH PPN 9D NYIVIM NNRI NINY
LTAYNN DVONI Nt

host> export VAR=this\ is\ a\ long\ quote

host> echo \$VAR=$VAR

$VAR=this is a long quote

host> VAR2=\!\(\*\)\&

host> echo $VAR2

L6 &

TYVNOM PINN XAV newline 1NN DX HVIN NNWY P2 \ NN e
.N2N NV NTIPON NN

host> echo This is a sin\
>gle line
This is a single line

(single quotation) vVIve VIVY
NN NADIN PTOY YNINN string nMINn oY VIV VIVON
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moon> myid=‘id‘
moon> echo $myid
uid=837 (user41) gid=603(stud97)

moon> grep user6 /etc/passwd

user6:AQvHj%G:861:603:Dan Raz:/home/stud97/user6:/bin/bash
moon> pwline=$(grep user56 /etc/passwd)

moon> MyName=$(grep user56 /etc/passwd | cut -d : -f 5)
moon> MyShell=$(grep user56 /etc/passwd | cut -d : -f 7)

moon> find . -name myfile -print
./dirl7/myfile
moon> vi $(find . -name myfile -print)

moon> date

Fri May 8 13:42:19 IDT 1998

moon> date | awk ’{print $4}’

13:42:26

moon> echo "The time is $(date | awk ’{print $4}°)"
The time is 13:42:32

M2y ,Shell scripts=a TNPHa VY NN DY N DN e
0995 MYAPNNN MNINK IN DINIAP HY NN NDIYI NP0

:NOYNI MY MNP HY
#!/bin/bash
while sleep 60
do
TIME=$(date | awk ’{print $43}’)
case $TIME in
12:00%)
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SMINDONT o
host> X=’prot & gamb’

host> Y="The password of $X is ’\$&x’"
host> echo $Y
The password of prot & gamb is ’>\$&*’

D990 NIR Ay 8.10

NN OV MMY WOV IWann bash MTIPan Tayn ot e
command substitution -~ nTPS NN -
parameter expansion - 901RY9 NN -
arithmetic evaluation - »OnMPIN NV WM -

PYNRIN NON DY P 92T 19D .NANINA PTI 92D NIV 0N e
WOV

(command substitution) H7ps NN e
NP DY VO NTIPE TN NTIPO DYOND NIVIRN
0”20 NTIPH .TPIPYN NTIPON DY PHN NPnY 79N 0»»an
NPY MNY SNY MN»P .NAINM NTIPS D) DYDY MY

.“command ¢ W $(command)
moon> id
uid=837 (user41) gid=603(stud97)
moon> myid=$(id)

Run some job for 12:00 ;; or
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then 13:00%)
echo $USAGE Run some other job at 13:00 ;;
exit -1 14:00%)
fi Run some other job at 14:00 ;;
for p in $(ps h | grep $1 | awk ’{print $13}’) 15:00%)

do
kill -9 $p
done

TN NI ,we ,who MTMPan Dy NDDIANN NININ NAINTH e
MTIPA NNAD »TO2 MHVPY MLV MTIPHT YNRNYND IWAN
NPIYM MYTN

moon> who

root ttyl May 6 19:14

root ttypO May 7 11:14 (:0.0)
root ttypl May 8 13:16 (:0.0)
userl8  tty2 May 8 14:24 (moon:0.0)
user32  tty3 May 8 14:46 (moon)
user32  ttyp2 May 8 14:57 (moon)
user32  ttyp7 May 8 14:11 (:0.0)
dany ttyp8 May 8 09:54 (:0.0)

moon> wc /etc/passwd

268 831 17207 /etc/passwd

# This is the count of lines, words, chars.

moon> who | wc -1

8

moon> echo "There are $(who | wc -1) useres logged"
There are 8 users logged

Run some other job at 15:00 ;;

19% | 20% | 21% | 22%)

echo "This is the time to stop! ;;

23% |24 | 01%)

echo "Are you still here!?"

02%)

echo "I am logging you out!" ;;
for proc in $(ps h | awk ’{print $1}’)
do
kill -9 $process

done
esac
done

NHINND DAPN N zap DV NTIPO N Y NI VPO @
JMINHNN IR ONIN ONYY D9NNN Y5 DX 0’0MmM 0NN
NN 1Y NN WY own My run Aer kill 090 nmpan

.TONNN 190N
#!/bin/sh
USAGE="Form: $0 process-name.
This command accepts one argument:
the process name or pid, and it terminates
all processes by this name or pid."
if test $# !=1
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12

moon> echo $[a*b]

12

moon> echo $[(a+7)*(b+6)]
100

DMYD DY D)) DNAP NPWI WRNYHRIN 92PN NIN 0IPON e
DYWY .0N2 DYANIN 599N ©NNN 90N NN M (DTAPH

DOVNIPIN 2NN VAT IO
#!/bin/bash
FileList="$@"
total=0
for file in $FilelList
do
if | test -e $file
then
echo "$file: file does not exist!"
exit
fi
if test -f $file
then
total=$[total+$(wc -c $file | awk ’{print $1}’)]
fi
done
echo "Total size=$total"

PYOY TY DY DNVA DVPIPON NN THPN 999N e

N9195 1t I9D 5 RTN) bin DWA 1790 TIND WWIRN TNIVND

7YY non o711y 0N oxr 7172 (PATH »naaon minwna
(DY nryan oS0 0N PON) TOVn MY DNA

-1
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(arithmetic evaluation) D»oRPMAR ©MV2 NN @
$((expr)) W $Lexpr] NMEN > Yy Y SONNIN NV
97D %9 DY VIV DIAMNN ORI MNYIN NvI 1oND

TP
) grouping
- one’s complement
! negation
* /% multiplication, division, remainder
+ - addition, substraction
<< >> left and right shifts
< > <= >= less, greater, less or equal,

equal, not equal, matches, no match
& logical and

- logical xor

| logical or

&& conditional and

Il conditional or

(0725w H913) T2H1 DYV DIADN DY YNIND NPPONTYIN
P89 1) N (10 ©03) 07Ny D901 NN DThNN NP2
.base#number NN > Dy »O1

D) YNINND 1DV 0P MTIPI NIV DIVNID NN e
20N TIN2
SHINDNT o

moon> a=3 b=4
moon> echo $[$ax$b]
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PoON (DWTN MTIPS >Tayn Ty M) bash MTpan Tayn e

YT DY INNY PONN DI .NMNVYN 50D AN NI N0 1D

YMTO 190N AP ,(process DIPNA) job NIPI wHNWNHN
Jop

jobs nTpan e

PIID MY MPYUNN OO NV IR NYNN
moon> jobs

[1] Running  sort bigfile > file2 &
[2] Stopped  grep foo > bar2 &

[3] Running gcc hobo.c -o hop &
[4] - Stopped xboard &

[6] + Stopped make install &

VI YA NPNR PN 1N NN NNNY jobs NTIPan
N - DNINND TPOWINND NYYNN DX INON + 220N
NP NPvnn

Ny Tvnnb (stopped) Nvin NN NIINYN bg NTpan e

NNINNN NDPVNN DY YNIANN 1’ DDV ,DXOINNIN KDY .ypIa

PINN N AWND %N NN VINNIN PIXD W NINN NINNVINY
9" NH2V2 WD NXYN 9PN

mno  (background) ypam nown N fg nmipan e

.(foreground)
moon> bg %2
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(aliases) omwp  8.11

1390 N2 DWYNRYHY NTIPeS 971 BY NN (alias) MWp e
NTY 925 WK alias NTIPAN MYNNNI NYY WAN DNYP
TAND YOND DI DAY PIPY DNYN NRY DNYP

.bash_profile W .bashrc S nmrN *¥21PN
Syntax:
alias [name=[str]]
unalias [-a] [namel name2 ...]
Examples:
moon> alias md=mkdir
moon> alias md
alias md=’mkdir’
moon> alias
alias copy=’cp’
alias md=’mkdir’
alias grn=’grep -n’
alias which=’type -path’
moon> unalias md grn which
moon> unalias -a

(Job Control) nmswn napa  8.12

wVIOY T Yy (PN N1Na) ©3YNNA HIVY I N e
DIWYN NN NPN 0N NPPADN NPR 1 NTIPO TN .ps NTIPa
DN XOY OD1T) DMI9DN T DY N DINPN DIIONNY
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128 shutdown -h now
129 whoami
130 id
131 vi $(find . -name myfile -print)
132 kill $(ps | grep xboard | awk ’{print $1}’)
1122 vi .bash_history
1123 echo $HISTSIZE
moon>!132
132 DM9onYy ATIPpaN NN W NOYAN ININRD N1

.alias h=history :m%pa vnnwnd Yomn

IWAN ONTO 90N DIRNN PNOVDNN NYPYIL NTIPS YD e
MTMPO NP N NTIPO Yand »Toa fc NP2 wopnwnd
DX29NN TAYNA INN MTIPON NPYI NNWNIN 25va NI
NS L(EDITOR w FCEDIT nnwnb oxnn2 emacs W vi)
Y ,NPNIY Y8 MTIPON DY IR TINY YHNYNNY

e -s NI TR VDY N YNINN MTPan

moon> alias r=’fc -s’
moon> r ps

# Run the last comand that starts with ps.
# Read the manual: help fc

MDY NN MNP 8.14

exec cmnd °
.cmnd NTPON DY MYY NN PHNND Taynd NIV N NP
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moon> jobs

[1] Running  sort bigfile > file2 &
[2] Running grep foo > bar2 &

[3] Running  gcc hobo.c -o hop &
[4] - Stopped xboard &

[5] + Stopped make install &

moon> fg %5

History and fc commands 8.13

YA NDIDY NTIPON ,NTIPD DYan vNnNvnNny Dys 951 e
..bash_history y21pa 995 7972 9mv Taynnv

SV 'ooPNN 199NN MR Y8 HISTSIZE »navaon ninvnn e
STNNN NPIL) MNODNN NDXYIT NIY? TAYNNY MNP
.(1000 »on

MYN 1Y Yapn nr s HISTFILE »naaon mnwvnn
.7/ .bash_history N0 STRNN NI .PNODIN

MTMPOAN 95 MW AR »IN history 100907 NP e

N YA TY N ¥YDIPA MMNNYN
moon> history
124 1s -1 /etc/X11l &

126 man 5 Xdefaults
127 startx
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continue [n] °
ANOYN T Jfor until ,while MRS 7 — 1 TN NN
ORDYY NN DN~ 1 VINNIND NID NN NOdY
JPNONN

[text] °
NN IN OINYNA DINTHPRD NPVINY NINE MIND NP> TIPS
.oNap

trap [[cmdtext] signall signal2 ...] °
YA VI VPIPON VIV PP DNOVIY DDIND NTIO
9N DOIPOY NANNA cmdtext MTPON

TTINDNT
trap ’rm -f $tempfile; exit’ 0 1 2 15
trap ’echo "cleaning up"
rm tmp*
exit 2 01 2 15

910N YD NV DR PINN trap NTHIPON ,D0INNIN NIY e

ADAPNY DN ON YSANNY NN DTNOVD
moon> trap ’rm -f $tempfile; exit’ 0 1 2 15

(later)
moon> trap
trap -- ’rm -f $tempfile; exit’ EXIT
trap -- ’rm -f $tempfile; exit’ SIGHUP
trap -- ’rm -f $tempfile; exit’ SIGINT

trap -- ’rm -f $tempfile; exit’ SIGTERM
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NTIPAY NVOYN NN PIAYM MY NX DPON Taynn ,IMod
NOIYNRNIN NN yNann cmnd NTPON OO INND  .cmnd
.(rTayn PN)

. file °
source file
DVYIPY  (VIPD 1AM NNWY) file DY NPY NOyaN
TN TAYNTNN T DY NPY RY NN YOS TITa DY
PO PNPNN TaYNN TN MPY DOyMNn DN "N NMNA
,LJPNONN PI901N ,07N2220N DHINYNN DR NIYH DMy DN
.(oyab N Nt) DMNSN DXAPN 28

exit [n] °
NI DN TIP TN D”P 1 VINNIRD ON .TIAYNNIN NN
NYNINNY ININRD NTIPON DY Mt NN AN TP NINN

STaynin 1 Yy

return [n] °
I VIONANRD NYY .1 NN TP DY PNPND TINN NNON
TN NYSANAY ININND NTIPON SY M NI NNONN NP
PNPNON

break [n] °
-0 VMVIND NYY for until ,while MINDY 1 TInN NN
J(n =1 993) INra PNen IRNON TIND NN
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set -o option-name
Set the boolean variable corresponding
to option-name:

allexport same as -a

braceexpand the shell will perform brace expansion
emacs use an emacs-style line editing interface
ignoreeof the shell will not exit upon reading EOF
noclobber disallow redirection to existing files
noexec same as -n

posix change the behavior of bash where the

default operation differs from the
1003.2 standard to match the standard

emacs Use an emacs style command line editing
vi Use a vi style command line editing

set -v
Print shell input lines as they are read.

set -x

Print commands and their arguments
as they are executed.

set +o option-name
Causes these flags to be turned off.

VNI NP MAY NIN set NTIPOA TNPNA Y19 2IVN VIV e
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STAYNNN NN INNINA 090 0 7901 210 e

901 BYYM? VLYIPDN N NPPIN NNINKN NIN cmdtext ON o
SIGKILL 9)»0 N0 1917 R¥Y .0TIP9 DY Ny D93»oN

230N 0OYNNY 1) KXY AWN L9 190Ny
trap '’ 1 2 15
=> ignore signals 1, 2, and 15

unset [-vf] [namel name2 ...] °
R PINY ) 8O (-f) nespns N (-v) DInen npnn
.EUID ,UID ,PS2 ,PS1 ,PPID ,IFS ,PATH oonwnn

shift [n] °
1 N0 790 n 4 1 VINNIN (DXOVINNIND DY YIN NN
n Ty 1 DVNVINR .ININ DY ,2 IPRY TN N+ 2 VINVIN
oy .1 NN 9TNNN NI 0 VINNIND RO .INY DN»P N
.9 5y NSy DI9DNY DXVINNIND NI DTN TITN N NN

set [-abefhkmnptuvxldCHP] [-o option] [argl arg2..] e
ND DPNOIN DY D1T) 7901 NOYA TIND NADNM NTIPO NN
L7292 MAIWWN MNHDNT N2 TPNN) .05 NI NPT YO

H=)iplal

set foo bar hobo poo Jhelp set” NTpan MysNNRA KXo VIV HAPY YN
=> $1=foo set -a varl var2 . . . varn

$2=bar Mark variables which are modified

$3=hobo or created for export.

$4=poo set -n

Read commands but do not execute them.
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YIND DY YP2AY IWAN .NDA0N NR NPMIND -T TPXIND . TONN

.name NMDN NTIPS DV 91500

moon> hash
hits command

2 /usr/bin/less

1 /usr/bin/man

5 /bin/vi

4 /usr/bin/who

3 /bin/1s
moon> mv /bin/vi /usr/bin
moon> hash vi
moon> hash

2 /usr/bin/less

1 /usr/bin/man

0 /usr/bin/vi

4 /usr/bin/who

3 /bin/ls
moon> hash -r
moon> hash
No commands in hash table

Taynn vinva 01N oNnvn  8.15

DOINYN P71 DNAM .INRDND NYPN NN DINYNN DY) e
WY NOAP DVYO  .DNXTH DYDY TNPNA 2N D»’N2IAD
.bash Sv ntyn 97 NN NIIPY W NINON

moon> date
Mon May 18 13:11:57 IDT 1998

moon> set $(date) ; echo $4
13:11:57

N0 DVIPOY NPIPND muad n”n
Time() {
set $(date)
echo $4

OINYNN YD DR P¥N set NTIPON ,DOVINNIN DWW NIY e
0oy 0»N2I0N

wait [n] °
NN TID TN n 190N T’bﬂﬂ DroY NON

local [name[=value]] °
0PN DOVINNIN RIY .7PSPNS TIN DD MNWYN NITHIN
YVANYND 110 LONPNN DMYPIDN DINYNN NPV NN

PPN TINA PO R NP2

hash [-r] [name] °
2990110 NN DN TaynNn ,NTIPS Lyan vnnwninw oys Y52
SYMN NTIPONY NNIN OY92V >753 hash NHAVO NHY NoVN
Sy nN NoavN NN N8N hash NTPan AxpR NN e
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MAILCHECK e
ANIT Y WHNYNN DR PN Taynn ap It pas Y51
mr L($MAIL y2Ipn SW M»wn ot NPT 0T DY Nwy) )
60 95 N0 971NN N2y MAILCHECK nanwna amv it
B

ENV o
SN OIN TAYNY OYa Y32 TrN Syamnn YIpn SV 910unn
."/.bashrc NN 57NNN NPI2 A%WAd D) Tayn
YOITIVDN NINTPND YIIP NN DY DPN DX TIYNINN
DN DINYN 2D NI ON 90 .7/ .bash_history
OMN 51905 ¥ ,0>TAYNINND D) 172Y MMNIDN NPXPND N
SENV yapa

SHELL
./bin/bash 595 7972 .TayNN SW NHYaANN NN Hv M1Yonn

LINES
LTON2 MMV 1900

COLUMNS o
TON3 MTnYn 190N

HISTFILE
./ .bash_history N0 9TnnN NP1 .PMODNN Y1IPN
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PPID o
LTaYNn NN AW PONINN 790N

RANDOM e
NNIPN MNYN 190NN INIPR DOV 190N 0N Nt NINvNn
.MIYY NN

SECONDS e
TIYNN 1AW YIINND N2YY DMV RN NN 90N AT INYN
Dvab Hnin

HOME o
WNNYNN SV 193N 17190

PATH o
DENPN MTIPO DY VISNN 100N NPYI

IFS o
(input DVINVIX P2 OTI9ND DYVNYNN ONNN NPV
anewline tab ,space N0 97N N2 field separators)
DNN) VWYPO T N MNYNI NYNNYN read NTIPON
R2ANLY)an)al

MAIL o
NNV YV ATA MDY 11 YIPD
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OSTYPE e
1 Ultrix ,SunOs |, Linux 05 .noyann noayn ov

DYDY HINHIN NP 8.16

/etc/profile .
bash mmpan Taynw oy 551 .Ndynn 5555 NN YIIP
SY MITINN NN DN M YIP AT DY Syam Nt YIp ,oyom
VYNNI N YIPY NANT DPVITIVDN 0»’NIADN DINYND

moon
# /etc/profile
# System wide environment and startup programs
# Functions and aliases go in /etc/bashrc
PATH="$PATH: /usr/X11R6/bin"
PS1="[\u@\h \WJ\\$ "
ulimit -c 1000000
if [ ‘id -gn‘ = ‘id -un‘ -a ‘id -u‘ -gt 14 J]; then
umask 002
else
umask 022
fi
USER=‘id -un‘
LOGNAME=$USER
MAIL="/var/spool/mail/$USER"
HOSTNAME=‘/bin/hostname
HISTSIZE=1000
HISTFILESIZE=1000

171 Bash nimipsn 1ayn .8 po

HISTSIZE e
N92 .90 Y2IP2 MHYIY MTMPa HY OOOPNN 190100
.1000 o0 57PN

SHLVL e
NUIO2  .TaYNn DY NOYaNN NN NN JPINNN 0OV 190N
YNONN TAYNN TINN G0N Tayn DYan OX .1 MY NoIynd
TN D7) 190NN

BASH_VERSION e
L1147 2o 5PN0NN NOPIN LTAYNN DY NDIIN 1900

HOSTNAME e
.moon SYnd .avnnn ov

HOSTTYPE e
1586 1N 1486 ,i386 Ywno .Taynin No

LOGNAME e
Javnn Yya bv nod ov

USER o
LOGNAME mnwnb nimt

UID o
NNVNN 19910
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DONYN NND DY NPONAD INY MITHN 99D 7772 Don M

zmoon AYNN1A NI YHYN YAIPY NHINT .D»”NIADN

# .bash_profile
# Get the aliases and functions
if [ -f ~/.bashrc ]; then

. 7/.bashrc
fi
# User specific environment and startup programs
PATH=$PATH: $HOME/bin
ENV=$HOME/ .bashrc
USERNAME="Rony Levy"
export USERNAME ENV PATH

VONYND INAYN NNPNS DY WRNWN 905 90030 Y2Ipn it
SYIND INYLD IMN DIRNNDY MINID DMPY 12 TIYY Do

~/.bashrc °
YNNYN 930 .WNnvm vnnwvn Yoo cvas SINFN Yawp
WR N (MDY YAIP) VY AN D119 MO YP W
Nt Y2 ,ov0 DN 295 thash DY mwa HINTIR YR
ON DY X079 VAN P9, .bash_profile Y2ypn Tmn Syam
DNYP YOS 772 D3 Mt YDIPY NN DIPNN NTON .0
DT7aYNN D30 NINON 1AV PPN YNRNYNNY NPIPN
VAN TN INTIAY TONND DYAND MVY NINY DTAYNNINM
MNYNN  .O»NIA0N DINYH DY MITHN D) 1IN 59O
DTIAYNIONN N YP Dy waxn ENV onaaon
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export PATH PS1 HOSTNAME HISTSIZE
export HISTFILESIZE USER LOGNAME MAIL
for i in /etc/profile.d/*.sh ; do

if [ -x $i ]; then

L$d

fi

done

/etc/bashrc °
Y2IP ,PYNIN YIPD T .NOIYNN HHID Y NINTPN YIP
Y2IPN NOYAN  1TAYNN T DY FTPLVNMVIN DYAM PN N
YNNYNN DY DINTPRN INDIPN TAN TINN DO5 7172 NyNann
DNPP Y93 7172 YOn Mt YR (722 YN XM NTN1A)
VYNNI N YDIPY NONT .DVNNYNN D90 VIDIWI NPNPNN

:moon
# /etc/bashrc
# System wide functions and aliases
# Environment stuff goes in /etc/profile
# PS1="[\u@\h \WI\\$ "
PS1="\u: \w> "
alias which="type -path"
alias dir=’1ls -CFs’

“/.bash_profile °
YNNYN D30 .WNNYm wnnwn Y30 c0I9 JINTPN YA
oys 551 .(AND) Y2IP) WYY AN N»I9Da N YIP W
Y2)p .bash »1 by Yyam Nt y2I1p NOIYNS ©IOI YNRNVHNNY
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VISUAL=/usr/homes/chet/bin.$HOSTTYPE/ce

FCEDIT=/usr/homes/chet/bin.$HOSTTYPE/ce

if [ "$HOSTTYPE" = "ibm032" ] ; then
stty erase "H

fi

PAGER=/usr/ucb/more

NNTPSERVER=kiwi

#

# Bogus 1003.2 variables.

# This should really be in /etc/profile

LOGNAME=${USER-$ (whoami) }

TZ=EST5EDT

export HOME ENV VISUAL EDITOR MAIL SHELL PATH TERM

export PAGER LESS TERMCAP HISTSZIE HISTFILE

export MAIL MAILCHECK HOST HOSTNAME

export NNTPSERVER NS LOGNAME TZ

PS1="${HOST}$ "

PS2=">

export PS1 PS2

umask 022

if [ -f /unix ] ; then

stty intr “c

fi
if [ -f “/.bashrc ] ; then
. ~/.bashrc
fi
M ANy .bashrc yapy X7 o
if [ "$PS1" 1= "" ] ; then
if [ -f /unix ] ; then
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D 5PN YIRS XONT .T7252 $ENV Y1Ipn NN oryon

:moon 1vNN21
# .bashrc
# User specific aliases and functions

# Source global definitions
if [ -f /etc/bashrc ]; then

. /etc/bashrc
fi

YRNYNN I2WN NRPNS 0Y Wunwn 959 90mn Ypn it
DYIND MYOY IMN DIRNNDY M¥ID OMPY 12 YD 9op

/.bash_logout °
TaYNNN NN 189 Yyay NI ,D»P Mt Y2IP ON

Mo A0y .bash_profile y21p5 N7 o
# Hello, my name is chet!
# and this is my .bash_profile file:
HOME=/usr/homes/chet
MAIL=/usr/homes/chet/mbox
MAILCHECK=30
HISTFILE=/usr/homes/chet/.history
HOST=$ (hostname)
PATH1=$HOME/bin.$HOSTTYPE: /usr/local/bin/gnu:
PATH2=/usr/local/bin:/usr/ucb:/bin:/usr/bin/X11:.
PATH3=/usr/andrew/bin:/usr/bin:/usr/ibm:
PATH4=/usr/local/bin/mh:/usr/new/bin:
PATH=$PATH1 : $PATH2: $PATH3 : $PATHL
EDITOR=/usr/homes/chet/bin.$HOSTTYPE/ce
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#
# This is a little like ‘zap’
# from Kernighan and Pike
#
pskill()
{
local pid
pid=$(ps ax |grep $1 |grep -v grep lawk ’{ print $1 }’)
echo -n "killing $1 (process $pid)..."
kill -9 $pid
echo "slaughtered."
}
term()
{
TERM=$1
export TERM
tset
}
cdO)
{
builtin cd $*
xtitle $HOST: $PWD
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alias 1s=’/bin/ls -CF’
alias 11=’/bin/ls -1CF’
alias dir=’/bin/ls -bCalF’
else
alias 1s=’/bin/ls -F’
alias 11=’/bin/ls -1F’
alias dir=’/bin/ls -balF’
fi
alias ss="ps aux"
alias mail=/usr/ucb/mail
alias dot=’1ls .[a-zA-Z0-9]*’
alias mroe=more
alias pwd=’echo $PWD’
alias pdw=’echo $PWD’
alias news="xterm -g 80x45 -e rn -e &"
alias back=’cd $0LDPWD’
alias manroff="nroff /usr/lib/tmac/tmac.an.4.3"
alias laser="lpr -Palw2"
alias lw="lpr -Palw2"

alias c="clear"
alias m="more"
alias j="jobs"
if [ -z "$HOST" ] ; then

iold() export HOST=‘hostname*
{ fi
tput smso history_control=ignoredups
} psgrep()
unbold () {
{ ps —aux | grep $1 | grep -v grep
tput rmso ¥
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function setenv() }
{ if [ -f /unix ] ; then
if [ $# -ne 2 ] ; then clear()
echo "setenv: Too few arguments" {
else tput clear
export $1="§2" ¥
fi fi
} rot130)
function chmog() {
{ if [ $# =01 ; then
if [ $# -ne 4 ] ; then tr "[a-m] [n-z] [A-M] [N-Z]" "[n-z] [a-m] [N-Z] [A-M]"
echo "usage: chmog mode owner group file" else
return 1 tr "[a-m] [n-z] [A-M] [N-Z]" "[n-z] [a-m] [N-Z] [A-M]" < $1
else fi
chmod $1 $4 }
chown $2 $4 watch()
chgrp $3 $4 {
£i if [ $# -ne 1 ] ; then
} tail -f nohup.out
fi else
#end of .bashrc o tail -f $1
i

.bash_aliases Y219 N7 o
TPOPIVIN DY PN AT YIP ,DNTIPN O¥APN YO Tivda
NIPN MDY TAN TINN 199 IR Dyan v bash P Dy

JVNY source NTIPS MYNNNIA
# Some useful aliases.
alias texclean=’rm -f *.toc *.aux *.log *.cp
*.fn *.tp *.vr *.pg *.ky’

}
#
# Remote login passing all 8 bits
# (so meta key will work)

#

rlogin $* -8
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}
# "repeat" command. Like:
#
# repeat 10 echo foo
repeat ()
{
local count="$1" i;
shift;
for i in $(seq 1 "$count");
do
eval "$o";
done
}
# Subfunction needed by ‘repeat’.
seq O
{

local lower upper output;
lower=$1 upper=$2;
while [ $lower -le $upper ];
do
output="$output $lower";
lower=$[ $lower + 1 ];
done;
echo $output
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alias clean=’echo -n "Really clean this directory?";
read yorn;
if test "$yorn" = "y"; then
rm -f *7 %7 x . bak .*.bak *.tmp .*.tmp core a.out;
echo "Cleaned.";
else
echo "Not cleaned.";
fi’
alias h=’history’
alias j="jobs -1"
alias 1="1s -1 "
alias 11="1s -1"
alias 1s="1ls -F"
alias term=’set noglob; eval ‘tset -Q -s ’
alias pu="pushd"
alias po="popd"
#
# Csh compatability:
#
alias unsetenv=unset
function setenv () {
export $1="$2"
}
# Function which adds an alias to the current shell and to
# the ~/.bash_aliases file.
add-alias ()

}
{
.bash_functions yaipy xnunT e local name=$1 value="$2 _
echo alias $name=\’$value\’ >>~/.bash_aliases
P2 IMN D¥an v bash > Sy PVMVIN DY PN Nt YIP oval alias $name=\’$value\’
alias $name
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pathls () { for F in $PWD/*;do echo $F;done }
chowngrp () {
chown -R $1 $3
chgrp -R $2 $3
chmod -R u+rwX,g+r $@
}
stringeq () { test k$1 = k$2; }
prepend () {
cat $1 $2 > /tmp/prepend
rm $1;mv -f /tmp/prepend $2

b
upcase () {

tr abcdefghijklmnopqrstuvwxyz ABCDEFGHIJKLMNOPQRSTUVWXYZ
}

downcase () {
tr ABCDEFGHIJKLMNOPQRSTUVWXYZ abcdefghijklmnopqrstuvwxyz
}
beep () { echo -e "\007" >/dev/console }
# Directory manipulation functions
# from the book ’The Korn Shell’
unalias cd
# alias cd=_cd
# Menu-driven change directory command
function mcd

{
dirs
echo -n "Select by number or enter a name: "
read
cd $REPLY
}

mysnNa . bash_profile W .bashrc ©xapn »wH TAXR TINN

HvnY source NP
existfile () { if test $1;then test -f $1;else false;fi }
textfile () { file ${17} | grep text > /dev/null }
rmf () { if test $1;then rm -f $0;fi; }
mvf { if test $2;then mv -f $0;fi }
lines () {

local file=$1 top=$2 nbr=$3
head -n $top $file | tail -n $nbr

}
line ) {
local file=$1 top=$2
filelines $file $top 1
}

userpids () { ps u | grep ""$1.%" | cut -b 8-15 }
setbool () { case $1 in

ylY[+) echo 1;;

n|N|-) echo 0;;

*) return 1;;esac;

¥
function isuser { id $1 >/dev/null 2>&1 }
function users () {

cd /home
for D in $(subdirs)
do

if isuser $D
then echo $D;fi
done
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Extended Regular Expres- = ©anmm 0»75n7 0mvia -
sions (ERE)

WMNY NN INDD 0N VA TINA WOMNN N DI Y90 T2 e
braude N2MN NN AIRNN braude 5190 MNV2AN HWNd 7192
bl

:DXN2AN DXTHPHNN OINN DN 990NN DINNY e

* [\

2020 NPNN YA NINY ONINA TAPN N NN~ NN =

202N NOA YA NINY ORINA Thyn n 0§ nn -

YTY DY IMN VOXD ¥ 99 IND THPH N2 VNRNYND 0N ON e
L(\) noyp

NN NN price is $9\.95° 5NN NvAN  NINTO e
7251 ’price is $9.95° nnnmn

:DXTNPNRN DNNN OV MyNwNn e

STRYNOIN NN AT IN OX,PINK 77N XN NN DN VONN \
TN NN ORNIND TNYN N IPN NIND NN DN
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D991 D”VIa

(Regular Expressions) 9.1
NN OOYA DM HY NP IRNND NV NN IOV N0 e

Jamvn

N exp 29910 MV T DY NIWNINNN NP NN word DN e
.eXP 9990 1HVAN R NN word AN 1D NN

el jgrep awk 102) PN Mavy MY» HY 51T) 190N e
2NNV NN ,0»I51BT 0022 DY MPYIAnn (emacs ,vi perl
.DTPM 25W3a 925 NWIIN ™MD NN

IUN B%YAIYY DMV P2 O»IDND 0NV P D220 PN e
.DVN D TaYNN DVYNNYN DN2

10”017 DMV OV DND MY ONDYP e

Basic Regular Expressions = 0»©0a 0»%n) omwa -

JMN 95 ONIm (BRE)
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space space, tab, newline, cr, ff, vtab NN YV IN oTpPN NN SV MIN NP IN DON DNIN *
blank space, tab
N 1 Y b

cntrl non-printable chars (ASCII 0-31, 127) 10730 N NN (.np K D)) >R 93 bupo .Ompn
punct all except digit, alpha, xdigit N2 VIO YN DTaN0 20 v Lk DN

| npdo/ g ¢ S -~ ~

LHSRE L Oxt, - /15 <P>=CN] " _{} NOI N K. txt MDD Swnd oYY 0MYAa
graph graphic characters: alpha, digit, punct
print printable characters: graphic, space Swnd bash Taynn vinowa Yoy A e PO

Svno .HYNN NNIAPN DR INNN [Tset] 9NN NVIAN e
.MN90 OPRY ONNN 95 IR NN [70-9] M50 hvan

oM NVIAN Hwnd [ [:class:]] »a0 Y e
P9 MN DPRY ONNN 95 NN RN [ [:punct:]]

9190 NVAN DX NNININND axybbcc ntINNN ONN IRV e
?axccybb NMINNN DY MM ?7a.*b.c

MNY NN OXIN PN NMN AP 070N 1PN DN ,] MNON e
1352

IIRDNT ©
... danyyy ,danyy ,dany ,dan :2>mn nX I8N0 dany* -

a-f 1N X 1790 NINY N YD NN [[:digit:]a-fA-f] -
A-F R

maomn MnINpN 9> R [[:digit:Ja-fA-f]l* -
(o OO ¥TOPN OM90N) YN NNNN

Lo\ L EXE NN DY 0o nooa

ONIN NID X DN NV NYNNA YO Mt N ON
7292 M8y NN ONXIN NN NN DIPNI DI .NMY NONNN

MO ONIN NI X DN MDA YDA Y Mt N ONX $
L7292 MY DR ONIN NIN INNR 0PN Y51 NN

[set]
N2 PTIND YN’ YN DNN NNAP PN set NN
N0 .NXAPY TIRVNN N DD DNXIN NVXAN NV DDIT
NN DYND  N0N NV NXIPY DN NV DY M
2y olh,e ,0,m omnnm TN Y5 oNin [mogly]
oNNNN TR 95 oNIN [c-k] »nYan HYvnd v NN
k5cya
.99 0 ya mnoonn TN 95 oxin [0-9] »van
NYONNRN NPYMND TAN 92 oNXin [a-z0-9] »van
.9-5 0 Y2 MM950N N NHLVPN
09915 POSIX ypnd onosnn omv» (1owow nms
95 0NN [[:class:]] imMsw nvea ot VTN NN O
NP .class NNYY NNIAPO DOPNVNN ONNIN TN
NN MNP NNXR DD Nvnd N class

upper A-Z
lower a-z
alpha a-z, A-Z
digit 0-9

xdigit 012345678abcdef ABCDEF
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917 NV IN N DD PONY I DMYOITVPN DMV e

TTIN2D MNYONND TAN NN 0NN NXIAP INNDN
\{m\} \m, \} \{m,n\}

ANHNN 25679 1 P2 DPYA0 DIADN DHIPNN N ,m TYND
NN

m TINI MNIND INNNN 20N NV PYRIN NIPHNI -
NPON 280 KAV INNHN MIAINNIN

m TN MNIND IRNND 2DV NV VN NIPNI -
NPON 290 NIV INNHN MIANNN NOYM

m TN MNIND INDNN 917 N dwHYN NIPna -
NYON 9% NIV INNN MADIMN 1 TY
TINDNT @
D»NIVYN DI190NN Y2 NN NN [0-91\{17\} nv*an -
190 17 prT12a ooyl

019010 Y90 X NN [0-9a-fA-FI\{5,\} »nvan -
MO0 5 MNAY Oy D»OINTOPNN

MmN 95 Ix AaRnn [a-zA-ZI1\{5,12\} »nvan -
.90 5 .oMN 12 Ty 5 00ya NYONINND
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MY onY MINKN 95 NN [a-zA-Z] [a-zA-Z0-9]* -
.C nava o»p,in onwn Hv

oPNIVYN 190NN Y5 NN [1-9]1[0-9] [0-9]* -
9n 0TIN

PANRYAN MNINNN 95 NN RN [01]* -

(Subexpressions) omva-nn 9.2

N R \) MY\ INDN P K¥DMIY YN (02 DD e
Rilo)

NNONA .O0MYANN NN 207 NP DOP 0N N e

MYNNND OMVLIANDNNN TAR YO ONPNND N’ HVaN

MIPHN AR P8NN 9-5 0 Pa 99010 NI n IWRD \n OINYN
A915 NYXIAN TINA NVIAN~NN YV

55 nx xR \([a-z]\)*=\1 »5nIn »nvan Sund e
N 95 NN word IWND [ word=word NMNNNN MNINKN
JMOVP NPMIND NANNN NPIIN

95 xR \(/[a-z] [a-z]+\)+ »35wIn »nvan e

WND ,/wordl/word2/.../wordn DMXIN  MNINHND

TNVP NPMIND NADNNDN NVPONN DO 1 wordn ,. . . ,wordl
MNAY NPMIN SNV 2Oya
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W DAND 075N OMYa Y DN exp? expl DN
95 QDN NN ININA ANND YN N2 NN expl | exp2
.exp2 NN IN expl NN MNNINN O90N

IHIRDNT o

(cat|dog) (fool|bar)
,dogfoo ,catbar ,catfoo :prTa2 YN NYIIN INDN
.dogbar
.*x\. (ziplexelobj) -
N ,.exe ,zIp DHRPD DY DNAPN YD MY NN INNN
..0bj

DPINDAN MNINRN Y0 IR NN [01]+ -

0l ([1-9] [0-9]%*) -
D»2YUIRN DNOVN DPNIYYN DI90NN DD NN INNN
(Y0 IR ONIN PR HYNY 003901 190NNV 25 DY)
Ol (\+|-)7([1-9] [0-9]%) -
5915) ndYN DYNIWYN DI9DNN YD NN NI
[(to»Yov
(O\. [0-9]1+)?) I ([1-9]+(\.[0-9]+)?) -
LDPOVIND DPYNNN DI9DNN DO NN INNN
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DN DTN DMV 9.3

SY Y900 YO NN NYND BN 99T DINVIA DY NITINN @
10NN DADNN DYYIN DY TN DYV DNV DMV

(NN DNNN DAONNN DX THPHN DNNN NPYID
S B > v

.0TIP M DMVIANN JPDY DWNPYN )71 (NN e

+ o
.DTIPN MVXAN HY X OTIPN NN DY MIRN INY IN TAX ONIN
NN (exp)+ IN INTM MYV NI NN exp DX Hwnd
NYPY ONY DNN 93 GOIR NN INNNND 2NN 2017 NV
.eXp MDY MNNINY ANV IN DNR NDM SV
MNYAN DR MNININ 91D jabab ,abb jab jaaa ©9mn Seund
.(ab*)+ an7mn »15nN

? °
.DTIPN MNV2AN NN IN ODTIPN NN NN NNN OYI IN DX ONIN
DD MY INNN abc?.txt ANMN MIONIN NVAIAN OWNd
Nt N2 viwa H7anY 20 ow  .abce.txt ,ab.txt :7a53
"YaY bash Taynn NNONI HOwnd 10”520y DMV
29030 NINN MYNWYN ¥ abe?.txt 100N




D713 0”102 .9 PO 194

7252 DNX NNINKTNN PINN VINN NTIP ,DMMY»N 1172 e
N DIPNN M2 P9, MNNXINN MNINHNTNN 95 Pan
.MADN MNNIN MNINNTINNN DOYNND NN

NTIPO SV STANN NP2 NN DMW»N 952 S21PNN 050NN e
95 DTIP NNV ANINHBN"NN NN THN PINAND AN VISNN
NP2 N2IND AN MNWNIN 9D Pam ANWNI

Awk=a 999999 0"V 9.5

0779137 0V BN Awk MIDNN NOYA D?I9NIN DMVXIAN e
NO NN NO9D NAYN T LDTIP DITHNY 29D DXANIN

10”9019 DMV NPVY NPNPND
match(s, r)
returns the position in s where
the regular expression r occurs,
or 0 if r is not present, and sets

the values of RSTART and RLENGTH.
RLENGTH=length of matching substring

RSTART =start of matching substring
split(s, a [, r])
splits the string s into the array

193 D731 001 .9 PO

01799199 0702 NAYNNY WIn 9.4

MTPS PN MY MAT NN MY 27 DIIY» e
91T NV MNNIND NN MNIND NIPRD VOPYV NPID
Jfgrep ,egrep ,grep Hwnd (071517 0V NPWA IN) M

1w [ Tel [ Perl ,awk ,sed ,emacs ,vi

0o o995 Explorer W Netscape 1122 00PN )9TAT e

.75 URL mamns moxd HTML »xap Sv opo
A regular expression for searching http URL’s:
<A *href=http://.*>

MTIPS ©Y915 973N MIY»N 127 ,MININND NIPNRD qON1 @
VTN MININKIA MIMRY MNINKD NIONN DWO

O»P DIIPHN NIV DIVN DIDN SVIP MINY NOND MNP e
NN DINNY MVY 01N MY DAY MNIVAN DY D1T) 190N

PN LOPYL HY NHINN
reg exp: a.*a
text: "don’t say abra cada bra not"
There are 9 matching substrings:
"ay a", "ay abra", "ay abra ca",

"ay abra cada", ay abra cada bra",

a on the regular expression r, and "abra cada bra", "abra cada",
returns the number of fields. "abra ca", '"abra"
If r is omitted, FS is used instead.
sub(r, s [, t])
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sort -n -ki |

# Remove the length and the TAB

# and print each line

awk ’{sub(/~[0-9][0-91*\t/,"") ; print $0}’

22 NIONWT e

#! /bin/bash
pattern="$1"; shift
awk ’# getmatch -- print string that matches line
{ # extract string matching pattern using

# starting position and length of string in $0

if (match($0, pattern))
print substr($0, RSTART, RLENGTH)

}’ pattern="$pattern" $x*

NTIPAN NN DY) ON

INAN Y2IPN NN myfile AWND
This is the time for all good

getmatch a.*a myfile

people to say abracadabra

don’t tell abra cada bra
do say aBRA CADA BRA

:N2N VYN DaAPN
moon> getmatch a.*a myfile
ay abracadabra

abra cada bra
ay a

Just like gsub(), but only the first
matching substring is replaced.
gsub(r, s [, t])
For each substring matching the reg expr r
in the string t, substitute the string s,
and return the number of substitutions.
If t is not supplied, use $0.
An & in the replacement text
is replaced with the text that was
actually matched.
(Use \\&& to get a literal &)
gensub(r, s, h, [, t])
Search the target string t for the reg expr r.
If h is a string beginning with g or G then
replace all matches of r with s.
Otherwise, h is a number indicating which match
of r to replace.

If no t is supplied, $0 is used instead.

TN 29 9Y Y2IP Y MMV PN KN 09IPON 1 NINT e

RapLY)
#! /bin/bash
### lensort - sort by line length
### Usage: lensort [files]
# print each line’s length, a TAB and
# then the actual line
awk ’{ printf "%d\t%s\n", length($0), $0 }’ |
# Sort the lines numerically
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do say aBRA CADA BRA

D727 D" .9 PO 197

33 NONT e
#! /bin/bash
# showmatch:
# mark string that matches pattern

# find starting position and length of matching string
# in input print the line where the match was found
pattern="$1"; shift
awk °{
if (match($0, pattern)) {
print
# create a string of ~ the length of the match.
patmatch = ""
for (k = 1; k <= RLENGTH; k++)
patmatch = patmatch "~°"
# print a blank column followed by string of ~
printf ("% "RSTART-1"s" "%-s\n","", patmatch)
}
}’ pattern="$pattern" $*

:TIPON NN DP9 DN e

:N2N Y2IPN N0 myfile AWND
This is the time for all good

showmatch a.*a myfile

people to say abracadabra

don’t tell abra cada bra
do say aBRA CADA BRA

:N2N VOO VAP
moon> showmatch a.*a myfile

people to say abracadabra
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LTIND NOYD2 n72 00 or L BASH vaqpon nav
11 9990
PONY) 90 SV DY YapPNN ,pipline WX ,VIPO ,PNPNS 1IN

N9 TOVY NP TN YIPN DY IR VM (TMOINDIAN N

JPNORN PI90N DY yNann v nvye \DJmJﬂN’Nbb
A9

#!/bin/bash
#file name: biggest
# The script is based on "ls -S"
# which sorts by file size, with
# the biggest file first
case $# in
0) big=$(1ls -S | head -1)
echo "The biggest file is: $big" ;;
1) dir=$1
if
! test -d $dir
then
echo "$dir: directory does not exist!"
exit -1
fi
big=$(ls -S $dir | head -1)
echo "The biggest file is: $big" ;;
*) echo "Wrong number of arguments!" ;;
esac
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D939 PN

NOYAN MOIYN YONPA N YR O NN DDNIN DV Y oD
12N2) DXVIPON N2 0NN 0IVWA .90-N NIV THNNA DNY
o»p ovd o) .BASH ,csh ,sh m5 nynmon vapo mava
NP ANNRND NPNNDNN VIPON MAY NN INY TNY NION
MPNY YNPWA NNNNIN 0N NNON NP OV Nmsy NMind
,0m»no Unix=n mMoIyn Sv omyn DVININN Y51 20,
OMON PITY NPPHIVPORM WD MDINNA NPT MIIN

9N DVYIPD YVIP JOINI

,Python , Tecl ,Perl) nvyymmn vopon mov ord nxt mInd
XD NRNINN NPYIAN 1AM DN NNDD 10 mavann (Ruby
Mavn 9am IO 9ayn 0¥ ,N2902 VIVSY N J9INA
NNONNN .DMNNN 2N MYTND NPRINONN VYIPON
NVYA IND MNNN NPYAN DX NN MO NN TRIOND
Sy Ny NN wTN WWRd Python ,BASH :mysmn 05970
NN PO 03 WITY Tonn 019 95 Yy .Python nnu>nin nav
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:3 9990
DVINNIN HY INYHD 1901 HAPNN nopts DY VHIPD 2IND
PN ,DI0NIIN ,DPVINNIND 190N NN PN

201 070N [NN'S .10 P9

12 999N

OMN) P90 YV DV HaPNN ,pipline N ,09IPD PPN 1IN
N TOVY NP VN YIPN DY IR V9 L (MPODIDAN N
JPNONN NPI9DN DY YNIANND 1® N9IYS VINVIN KO . (mtime)

host> nopts aaa -bb -c ddd eeee -f g N9
arguments: 7
options: 3 #!/bin/bash

arameters: 4 #file name: oldest
P ’ # The script is based on "ls -t"

e # that sorts file according to

#1/bin/bash # modification time (newest file first!)
#file name: nopts case $# in
opts=0 0) old=$(1s -t | tail -1)
params=0 echo "The oldesy file is: $old" ;;
for x in $@ 1) dir=$1
do if
case $x in ! test -d $dir
-*) opts=$[opts+1] ;; then . . .

) st 1] echo "$dir: directory does not exist!"
* = ..
esa;C)arams params i exit -1

£

done : . .
echo "Args=#" 0ld=$(1s -t $dir | tail -1)

o "Opt $opt echo "The oldest file is: $0ld" ;;
echo " ions=$opts"

prion P *) echo "Wrong number of arguments!" ;;

echo "Parameters=$params" esac
204 D700 NN .10 P9 D700 [NN'S .10 P 203
[1-91110111112) 5 4 9N

# A numeric month was given.

# No need to convert.

*) echo "Error: llegal month value!"
exit 1 ;;
esac
if
test $[0<y && y<10000] != 1
then

echo "$y: illegal year value!"
exit 2
fi
/usr/bin/cal $m $y # Call the system cal command.

YNRNYNNN YPaN IR ,DVINDIN DIAPHN IPRY VPO ND
MY MY NN PN (900 N DN NNNA) WM v
.Unix Y¥ cal nTpan Sy 00anns 5530 NYNIN 25va .OORNNN
7252 Python m>an Sy voannd Ay Python nava naman

#!/bin/sh

#file name: Cal

echo -n "Enter month:"
read m

echo -n "Enter year:"

read y

case $m in

[jI]an*) m=1 ;;
[fF]eb*) m=2 ;;
[mM] arx) m=3 ;;
[aAlpr*) m=4 ;;
[mM] ay*) m=5 ;;
[jITunx) m=6 ;;
[3J1ulx) m=7 ;;
[aATug*) m=8 ;;
[sS]ep*) m=9 ;;
[o0] ct*) m=10 ;;
[nNTov*) m=11 ;;

[dD] ec*) m=12 ;;
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:6 9990
VIOV Hapn IWN day 0wa bash YW VYIPD N PPEPNS 2IND
VIYAM (MI9DN NN¥L) MVI WTIN ,WTINT DY :DYVINNIN

PO NNIND WAV DIRNND DY NN
host> day 25 10 1948

205 077N [NN'S .10 P19
:5 9N

JOIND NYWN DR 1NN INYYaN AN clock bwa vYIPO 2IND
:N2D

The time is HH o’clock MM minuts and SS seconds

v NRNN2 Drawvy mpT  mywn on SS MM HH awxo

Monday
host> day 31 1 2001 .date nTIPoa NYNY
Wednesday P
awk ,grep ,cal yno MMpa Yy ovann 99N
#!/bin/sh
P9
RLALLC set $(date)
79 NN cal NTIPoON Sv VYN time=$4
September 1998 IFS=é .
t 5t
Su Mo Tu We Th Fr Sa se me
1 2 3 4 5 HH=$1 ; MM=$2 ; SS=$3
6 7 8 910 11 12 echo "The time is $HH o’clock $MM minutes\
13 14 15 16 17 18 19 and $SS seconds"
20 21 22 23 24 25 26
27 28 29 30
awk MYNNNI yNaINmn N CMNYRIN MMV SNYN DOYNNY W
NN VIOPI PN XD A0V 2 YI90NY MY NDSTH T DY
LDONRNNN 0PN YO DAY NN
#!/bin/sh
if
test $# != 3
then
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case $weekday in

1) echo Sunday ;;

2) echo Monday ;;

3) echo Tuesday ;;
4) echo Wednesday ;;
5) echo Thursday ;;
6) echo Friday ;;

7) echo Saturday ;;
esac

echo "Wrong number of args"
exit 1
fi
d=$1 ; m=$2 ; y=$3
if
test $[1<=d && d<=31] != 1
then
echo "Illegal day value. Must be 1-31."
exit 2
fi
if
test $[1<=m && m<=12] != 1
then
echo "Illegal month value. Must be 1-12."
exit 3
fi
if
test $[1<=y && y<=9999] != 1
then
echo "Illegal month value. Must be 1-9999."
fi
line=$(cal $m $y | awk ’NR>2 {print $0}’ | grep -w $d)
if
test -z "$line"
then
echo "There is no $d day in month $m year $y!"
exit 4
fi
pos=$(echo "$line" | awk "{print index(\$0,$d)}")
weekday=$[pos/3 + 1]
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test $# !=3

then
echo "$0: wrong number of arguments!"

fi

file=$1 ; first=$2 ; last=$3
## we should check that $2 and $3 are integers!
## is $[0<=$2]==1 is good for that

if

| test -f $file
then

echo "$file: no such file!"
fi

awk "$first<=NR && NR<=$last {print \$0}" $file

D"727N [NN'D .10 P19 209

:7 9990

:DVINNVIN DYDY H2APNN lines OV VIPD N PXPNA ION
VIVON MINNN .VDPYV YIP DV OV 0, DY D901 NIV
.(5919) 179 m Pa 90NV YIPa MWD YO NN

tail Jhead mmMpan Yy ©oaNNd Yo 991N

#!/bin/bash

if

test $# != 3
then

echo "$0: wrong number of arguments!"
fi
file=$1 ; first=$2 ; last=$3
if

| test -f $file
then

echo "$file: no such file!"
fi

nlines=$(cat $file | wc -1)
ntail=$[nlines-first+1]
nhead=$[last-first+1]

tail -$ntail $file | head -$nhead

:awk Dy DOANNN NP NV I PN
#!/bin/bash
if
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210 9990

:DVINNIN NIV NYAPNN addalias DY VPO N PEPND ION
P VN DINVIRM NP DY OV 7P PYUNIN DINDINRD
N MY PN VPIPON NIVN AN NPV NTIPON
Y2po MRNNN alias TIPS DR POIND 7O qONA NP
Map v »71o2a bash_aliases

IR P
addalias ()
{
local name=$1 value="$2"
echo alias $name=\’$value\’ >> ~/.bash_aliases
eval alias $name=\’$value\’
alias $name
}
;11 9990

DT DY YNINN PYT2 NN TNAN VOVYN OT S5y 920N
du -S /home/cs/stud97 | sort -rn | less
:12 990

DT> DY YNIANN PYTA NN THR VAVYN >T DY 110N
w -h | awk ’{print $1}’ | sort | uniq | wc -1

A9
NOYNRD YA DI2INNN DIVNRNYNN 1901 VD
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:8 9N
DWYNNYNN 990N P NYY VDN YR NIV NTIPS 2ND
.moon.netanya.ac.il awNNa MNIWN *Hya 'N M *PudN onv
we !0

1s /home/cs/stud97 | wc -1

19 0

NNOYaN WX count ©wa bash SY VLYIPO N PIPNS 2IND
mMYPN MMPe) NYYINN ¥NP YV H91ON 190NN DX NN
.(PATH 95ona

#!/bin/bash
total=0
for dir in $(echo $PATH | tr : * )
do
for f in $dir/*
do
if test -x $f
then
total=$[total+1]
fi
done
done
echo "You have $total executable files in your PATH"
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;15 9990
"Hello, world" vawnn nX »3ni hello20 owa vY9pPL 1IN0
.7onN Sy oys 20
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:13 90
DT DY YNINN PYTA NN THR VAVYN T DY 110N
set $(grep user53 /etc/passwd | cut -d: -f 5) ; echo $1

) Rkaks]
R Rkaks]
.userb3 YW NONN oW VYo
#!/bin/bash
i=1
while
test $i -le 10
do
echo "Hello, world"
i=$[i+1]
done
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:getname 19 NIPIY VIPD 795
#!/bin/bash
user=$1
grep $user /etc/passwd | {
IFS=: read f1 f2 £f3 f4 f5 f6 f7
echo $f5 | cut -4, -f 1

.getname 13204567 :NTIPON YNAN NN NINPA PADNY NOI
.cut ,read MTIPON DY NIRYN 29T NN NIP N NIVND
RIRF D]

NTYN WNNYNN NNV DY HOWwNNND NTYVN IR YaP) PYNI 25V
D09 o1 Jete/passwd Y1IPA wHnwnn NI SY Oownpnn
DU YT Yy DTIOM NYN VI WNHNYNN MTIN DWW
2apNN M VIS WNHNYNN DV RINN DVYN NIN NIYNIN VIMN

(PO NN NTI9NN IN AWRD) cut NTIPOL VIW T by

IMN NI Y2IP BV I0NI9D NYAPNN mall oWA VH*IPD 2IND

AVUNNN DY Y37 NN DTIYN DWNNYNA 959 (mail) N7
SRS

#!/bin/bash
if
test $# -ne 1
then
echo "One file name please!"
exit 1
fi
file=$1
if
| test -f $file
then
echo "$file: no such file"
exit 2
fi
for user in $(w -h | awk ’{print $1}’ | sort | uniq)
do
mail $user < $file
done




218 070N [NN'S .10 D

# 10-21: tty description
# 23-end: login time
if
test $# !=1 -o $[$1>0] !=1
then
echo "Usage: $0 num ..."
exit 1
fi
last -$1 -R | {
while read line
do
user=$(echo "$line" | cut -c1-8)

name=$(getname $user)

D720 [NN'S .10 P 217

120 9990
owa VPIPO IND Jlast NTIPAM NMITIPN PXPNAN TR DY
NV NN PN 0 0DV 90N TR VINNIND YaAPHNN mylast

IN2D VNN VNN 1IANNNY DXNINKRD DYNNYNN 1
host> mylast 10

u3201234  Avi Rozen Fri May 1 13:25 - 17:03
u2804216  Ronit Cohen Fri May 1 13:25 - 17:03

u5206021  Eran Levy Fri May 1 13:25 - 17:03
user number 10 .
WIN9

DWNRNWYNN 1900 NN 1) “last -R -n” nTipan Hv mamaN vde
T2 N L (DPNINNRD

time=$(echo "$line" | cut -c23-) root ttyp5 Sun Jun 7 17:36 still logged in
printf "%-12s %-20s %s\n" $user "$name" "$time" galit tty2 Sun Jun 7 17:12  still logged in
done root ttyl Sun Jun 7 17:10 still logged in
b reboot system boot Sun Jun 6 12:43
u3401234 ttyp9 Sat Jun 5 23:47 - 01:04 (01:16)
dany tty7 Sat Jun 5 23:46 - 01:04 (01:17)
u6712345 ttyp7 Sat Jun 5 23:40 - 23:52 (12:00)
wtmp begins Wed Jun 3 02:30:07 1998
YNNYNN  .aAVNNY D050 1TD 9 DYy DA DIVNNVNN
MTYA VIDWN 3D M8V DN PYTA AT PYUNT W NINND
DN XNY MM 4 NV SVNoY DIVN MIVIN 1PN awk DV
TN IND MINK MMV NNXR NN NMYD NONnN SV NTva
0NN SV VPN DY DVINNY
#!/bin/bash
# The output structure of the "last -n -R" command is:
# 1-8: login name
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)Rk
#!/bin/bash
if
test $# -eq O
then
echo "Usage: must supply at least one arg!"
exit 1
fi
RECYC=$HOME/ .recycled
case $1 in
-1) 1s -1 $RECYC ;;
-e) /bin/rm -f -R $RECYC/* ;;
*) for x in "$@"
do
if
| test -e $x
then
echo "$x: No such file or directory!"
echo "Nothing removed"
exit 2
fi
done
mv $* $RECYC ;;
esac

:DONAN DMIATY 2D DVWY W

VIPON NN VWY W AN rm NYTAN NTIPONVY >TO X
yom n iaovw oY arT SHOME/bin 7902

321 9990
rm NTIPON NN YTAN IONY NN NAN 929NN NN
AUN rm OV1A VYIPY DNDY TOY

DNAP DY MY DNY DOVINNIN DY NI 9901 Y31’ N
NPI9D IN

recycled DWa NINDY 1I9VY DM NN PIAY LIPVN .2
W) wanunn Yv man n»iaova x¥nnw ("Navn na’)
(oTp NN Mo

JROUND NYY 1IN AN Y -] )

JNOWNRN NS’ AN e T
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123 999N

VOPL NP HY MNY Y DXVINNIND YAPHN LIIPD 2IND
NTPOA NYN .DNIAPN MY NN 90N PA WIONN NN PN
WC

:DVINNINR NPT KO VIPON g PO
#/bin/bash
a=$(cat $1 | wc -w)
b=$(cat $2 | wc -w)
echo "The difference is: $[a-b]"
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NNY¥DY N2 AWN) /bin 1900 a5 PATH nanwna
NIVYNI Nt VDIPD PPRND YOO (NN rm NTIPoN
YT DY DAWN DONIAP TAND ND T TN DI HY SWNN
DXIP NNYY 1M ND) MWD 1 NTIPOL MDY VI

(1N

ONN Y5 YY) Mnow mpiap by Oy nYye nmpan A

DIYN MIVN 1 NTIPHA PP IPN N Parn (Y N1IaD

1MSD DIV NN»P RO MOV NIPNI TN .27V N1IOON
..recycled 11900 TINY NYY VIV PIODN

Y212 MNP NODIN > HY DAV DNV POIND VAN )
PN SO SV oOnNmpn N oY bash logout
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125 999N

SV DY :DVINNIN NV YD IWN lookfor bwa VYIPL 2IND
DNAPN 9D NYIYI NN N VPN Jword NP dir ISV
word NN N9 0N IR (NPI2D-NN Y91D) dir 11902
word 12N N2 Y2IP2 MNMYN DD ey YIp YD ovO NNNn
Y am

tfind NTIPO WRNWND D 591N

IS

#!/bin/bash

#

# Usage: lookfor <directory> <-/+days> <word> <word> ...
# lookfor - look for all files in the

# specified directory hierarchy
# modified within a certain time,
# and pass the resulting names to

# grep to scan for a particular pattern.

# Temporary file to store find results

TEMP=/tmp/lookfor$$

# Clean up if we’re interrupted

trap ’rm -f $TEMP; exit’ 0 1 2 15

# Find all files in the specified directory

# that were modified within the specified time

find $1 -mtime $2 -print > $TEMP

# shift the directory name and modification time off the command line
shift; shift

# Look for each word (ignoring case) in the result of the find
for word

do grep -i "$word" ‘cat $TEMP‘ /dev/null

done
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124 9990
19 NIPIY) NAN VIPON T DY YNIANN NN KON 191N 720N
Z(COHCOI’d&IlCE
#!/bin/bash
cat $x |
tr n [A_Z] non [a_z:l n I
tr -cs n [a_zl:l n |l\012" |
sort |
uniq -c |
sort -nr +1d |
pr -w80 -4 -h "Concordance for $*"
) Rkih]

VYIPON .LOPY OXP MNY DN Nt VIPDD DXOVINININD
ONIPA MPYNNY PONNN AN DXDIN DD NV NN Py
NOV MyMnn 1901 Yav NP 5 T8OV PN 7T0a 0N

.Napa
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:28 9990
NV NINY M VINHIN HIPHN nom OVWA VLIPD 1IN
DNXIPN Y5 NPYI NN PNNDM (XA DY NINND) 01000

299190 MVAN DR ONNIN 0PN IYNR NPNONN 711903

host> 1s
progl.exe progl.o readme.txt prog2.exe
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126 9990

DVYIPO NwYno on Unix DY MTMpann 51 pon 1o
™MoDN NPI90 L /usr/bin 17901 S1THN DN DINNDIV
95 YA NN YNNIV scripts DWA VYIPD NS MINN
.PATH »n2>20n nNnwna 0'59on noIyna DoaIpon

file nMpan Sy poann :hysn

stam.txt foo.doc Dbar.exe prog2.o
host> nom *.exe N
progl.o readme. txt stam.txt
foo.doc prog2.o
host> mv $(nom *.exe) /tmp/my-garbage #1/bin/bash
total=0
for dir in $(echo $PATH | tr : ’> )
do
for f in $dir/*
do
if
test -x $f & file $f | grep "shell script"
then
total=$[total+1]
fi
done
done
echo " "
echo "You have $total shell scripts in your PATH"
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#! /bin/bash
# must have at least one argument,
# and all have to be in current directory:
case "$x" in
" echo Usage: $0 pattern 1>&2
exit ;;
x/*)  echo "$0 quitting: I can’t handle ’/’s." 1>&2
exit ;;
esac
for x in *
do
match=no
for y in "$@"
do
if
test $x = $y
then
match=yes
break
fi
done
if
test $match = no
then
echo $x
fi
done




