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COURSE OBJECTIVES

%  Managefilesand directories by creating, copying, renaming, removing, editing,
and performing other operations on them.

%  Create and modify filesusing the vi editor.

%  Usemany UNIX utilitiesfor text file manipulation, personal workspace
management, file system management, and communication with other users.

%  Takeadvantage of UNIX security mechanismsto protect files and programs
from unauthorized access, and to configure shared access among work groups.

%  Usethe UNIX shell (command interpreter) to control the flow and processing of
datathrough pipelines.

%  Increaseyour productivity by generating file namesusing "wild card" pattern
matching.

*

L ook up commands and other information in the online UNIX reference
manuals.

Explain the purpose of shell programs.
Recognize applicationsfor shell programs.

Design and write shell programs of moderate complexity.

* % Kk ¥

M anage multiple concurrent processesto achieve higher utilization of UNIX.

10 Rev3.2.3 ©2011 ITCourseware,LLC
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COURSE OVERVIEW

*

Audience: Thiscourseisdesigned for userswho are new to UNIX. Sincethisis
intended to be afirst coursein UNIX, "users’ means, in no particular order,
application users, programmers, system administrators, help desk staff,
documenters, testers, managers, and anyone else who will be using UNIX daily
or occasionally.

Prerequisites. None
Classroom Environment:

> UNIX system with oneterminal per student.

12
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COURSE INTRODUCTION

USING THE WORKBOOK

Thisworkbook designisbased on apage-pair, consisting of aTopic page and a Support page. When you
lay theworkbook openflat, the Topic pageison theleft and the Support pageison theright. The Topic
page containsthe pointsto bediscussed in class. The Support page has code examples, diagrams, screen
shotsand additional information. Hands On sectionsprovide opportunitiesfor practical application of key
concepts. Try It and Investigate sectionshelpdirect individual discovery.

In addition, thereisan index for quick look-up. Printed |ab solutionsarein the back of the book aswell as

on-lineif you need alittle help.

The Topic page provides
the main topics for class-
room discussion.

JAVA SERVLETS

THE SERVLET LIFE CYCLE

#  The servlet container controls the life cycle of the servlet.

> ‘When the first request is received, the container loads the servlet class

Topics are organized into
first (3¢), second (>) and
third (=) level points.

bntainer uses a separate thread to call

he container calls the destroy ()

As with Java’s finalize () method, don’t count on this being
called.

* Override one of the init () methods for one-time initializations, instead of
using a constructor.

> The simplest form takes no parameters.
public void init () {...}

> If you need to know container-specific configuration information, use
the other version.

public void init (ServletConfig config) {...

Whenever you use the ServletConfig approach, always call the
superclass method, which performs additional initializations.

super.init (config) ;

The Support page has
additional information,
examples and suggestions.

CHAPTER 2 SERVLET BAsICS
Code examples are ina
Hands On: .
fixed font and shaded. The
Addan init () methodtoyour Zoaserieratiniial — ON-liN€ file name is listed
along with the current date:
abovethe shaded area.
Today,java
public class Today extends GenericServlet ({
private Date bormOn;
public void service (ServletRequest request,
ServletResponse response) throws ServletException, IOException

{

n
vlet was born on " + bornOn.toString()):;
+ today.toString());

Callout boxes point out
important parts of the
example code.

The init () methodis
=+ called when the servletis
loaded into the container.

2 hitp /Mo alhosl BURDY examplossevdeld T oday - Meciazall Inbarme! it E xplores
Fle Edt View Favtes Jook Hel -
L ] Bl A a [« B &8 "
Back Skp  Robeh  Home | Sewch  Faveoe Mad  Se
PY Y P e — ——"—"—ryT =] @te |[Lam
|

ler was boen on Fei May 17 13:43:8€ MDT 2002
It is now Fri May 17 13:43:56 ADT 2002

J
Screenshotsshow |
Page 16 Rev2.0.0 ©2002 ITCourseware, LLC examp|eS Of What you Page 17
Pages are numbered should see in class.
sequentially throughout
the book, making lookup
easy.
©2011 ITCourseware,LLC Rev3.2.3 13
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CHAPTER 2 - GETTING STARTED

OBJECTIVES

%  Provide ahigh-level overview of the
background of UNIX.

Log in and out of the system.
Run afew commands.

Change your password.

L S

Look up commandsin the on-line
UNIX reference manuals.

\
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WHAT IS UNIX?

%  UNIXisagenera purpose, multi-tasking, multi-user, interactive, scalable
computer operating system.

#*  HP-UX, SunOS, Solaris, AIX, BSD, SCO UNIX, System V.4, etc., areall
versions of UNIX.

%  Thisclassteaches common features of all of the above.

WHY UNIX?

%  Inthe 1980s, UNIX became commercially popular for several reasons:

>

Customer demand for the benefits of open systems:

. Applicationportability

. Vendor independence

. Connectivity andinteroperability in multi-vendor environments
. User portability

New workstation hardware could be brought to market more quickly with
an existing operating system.

Major vendors (such as Sun, DEC, HP, IBM) implemented UNIX-based
product lines.

UNIX providesexcellent networking capabilities.

18
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CHAPTER 2 GETTING STARTED

UNIX isan operating system (OS), not aprogramming language. It supports software development in
amost al languages, such asC, C++, Java, Perl, COBOL, Pascal, FORTRAN, BASIC, Smalltalk, LISP,
etc. UNIX isasowidely usedin client/server configurations asthe OSthat supports server applications.

UNIX isthe OS on which the I nternet was devel oped and most World Wide Web sitesare run on UNIX
sysems.

©2011 ITCourseware,LLC Rev3.2.3
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A BRIEF HISTORY OF UNIX

%  UNIX wasoriginaly written at Bell Laboratoriesin 1969.

%  Inthemid-1970s, the University of Californiaat Berkeley began making
additions and enhancementsto UNIX.

%  Intheearly 1980s, AT& T began offering support for AT& T System |11

UNIX.
Bell Labs
|
First Edition through
Sxth Edition
AT&T/USL Berkeley Software Distribution
(BSD)

PWB 1BSD
2BSD
3BSD
4.0BSD

System 11
4.1BSD

System V
4.2BSD

SystemV R2
4.3BSD

System V R3
\ System VR4 /

20 Rev3.2.3 ©2011 ITCourseware,LLC




CHAPTER 2 GETTING STARTED

UNIX wasoriginaly designed and written by Ken Thompson for the purpose of aiding in computer science
research. AT& T provided UNIX source codeat alow cost to many universities, including the University of
CdiforniaAt Berkeley (UCB). Berkeley UNIX, built upon the Sixth Edition, added over theyears, many
utilities, such asvi and csh; it wasdistributed under the name BSD (Berkley Software Distribution). Much

research and development was donein theareas of file systemsand networking. The history iswell
documentedin several books, such as: McKusick, Marshall Kirk, et. al. 1996. The Design and
I mplementation of the 4.4BSD UNI X Operating System. Addison-Wesley, Reading, MA. ISBN

0201549794.

AT&T,in 1982, merged severa internal versionsof UNIX and began licensing UNIX tovendors, such as
Hewlett-Packard. In 1985, AT& T began shipping UNIX SystemV, and committed to support it and

maintain backward compatibility infutureversionsof UNIX.

IN 1989, AT& T'sUNIX System Labsreleased System V, Release 4 (SVR4). SVR4 merged features of
SystemV, BSD, and Microsoft's Xenix.

Thediagram onthefacing pageisovers mplified with respect to the number of actual versionsand variants
of UNIX and itsrelatives, and with respect to the cross-influencing that the variousversionshave had on

each other.
Major Versons
Hardware Software OS based on
Intel SCO Xenix
Intel UnixWare System V, R4.2
Hewlett Packard HP-UX System V
IBM AIX System V, R3.2
Pyramid DC/OSX System V
Sequent Dynix BSD and System V Derivatives
DEC Ultrix BSD
Sun SunOS(4.x) BSD
Sun Solaris(2.x) AT&T SVR4
MIPS RISC/OS System V
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LOGGING IN

%  TobeabletouseaUNIX system interactively, you must first have a user
account that you can log into.

% UNIX will prompt by displaying login:, and you log in by typing your user
account name.

but if you do, it will not be

login: tsmith echoed when you type it.

Password:

$ 1s A list of file names will
appear as output of the Is
command.
S

%  Thedollar signisyour prompt.

You may not have a password, ]

»  The prompt you see may be different.
> Prompts are configurable by the user.
%  Isisacommand that you type.
> It means"LiSt the names of my files."
»  Thelscommand has nothing to do with logging in.

. Itisjust avery common command that you can type after you log
in.
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Each user of aparticular UNIX system hasaunique user account name. Thisnameisalso knownasaUser
I D. Theuser nameson asystem may follow aconvention of "Firstinitia - last name,” or "Last name- first
initial," or maybeeven"First name- lastinitial." They may be employee numbers. Unlessyou arethe
SystemAdministrator of amachine, your account namewill be assigned to you by the System Administrator.

Who doyouthink tsmithis?

Itispossiblefor an account to have no password. Most administratorsrequirethat all users put passwords
ontheir accounts. Wewill see how to create and change apassword shortly.

Thepromptthat UNIX displaysisconfigurableby eachuser. L ater intheclassyouwill seehow tochange
your prompt. Inthisworkbook, wewill alwaysshow theprompt asadollar signincourier font, likethis: .
Commandsthat you shouldtypewill beinbold, likethis:

S 1ls
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LOGGING OUT

%  Tolog out, type exit.

%  You can aso log out by pressing <Ctrl>d.
S exit
login:

%  Now you areready to log in again on your terminal.
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The exit command will always|og you out.

A shell istheprogramthat runsonyour terminal (or window) whenyoulogin. It displaystheprompt and
waitsfor your command. Thus, ashell issometimescalledacommandinter preter. Theword" shell” comes
fromtheideathat theprogramisactingasashell aroundthe UNI X operating system, i.e., acting asthe
interfacebetweenyouand UNIX. Theinnermost part of the UNIX operating systemiscalled thekernel, so
theanalogy isthat wehaveashell aroundakernel.

Thereareseveral shell programsavailableon UNIX, and someprovideadditional waystologout. TheC
shell (csh) letsyoutypeexit or logout. All shellswill let youlog out with <Ctrl>d, but they may havean
optionsetthatignores<Ctrl>d, sothat youdon'tinadvertently log out by accidentally pressing <Ctrl>d.

Wewill study shellsinmuchmoredetail later inthecourse. For now, just useexit tolog out and beaware
that thereareother ways. (Of course, youmight want totry logout and <Ctrl>d. Pleaseexperimentinthis
class)
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TRY A FEW MORE COMMANDS

%  Afterlogging in, try each of these commands to get some hands-on practice.
%  Remember, the dollar sign ($) isthe UNIX prompt — don't type the dollar sign!

$ who Shows who is currently logged on (may not work properly
onan X terminal).

$ who am i Shows who you are.

$ date Shows the date and time.

$ cal Shows the calendar of the current month.

$ cas A non-existent command that we use to demonstrate an error
message.
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CHANGING YOUR PASSWORD

%  You can create a password if you don't have one, or change an existing one,
with the passwd command.

%  Inthefollowing example, the user selected the password flower ?.
S passwd
New password: flower?  (not echoed)

Re-enter new password: flower? (not echoed)

%  Thenew password must be used at the next login.
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Therearerulesthat apply to passwords. To read them, type:

S man passwd
Thiswill display themanual entry for the passwd command.
The next page describeshow to usethe online UNI X reference manuals.

If you forget your password, it must bereset by the System Administrator. Not eventhe S.A. canfind out
what your passwordis.
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USING ON-LINE MANUALS

%  Most UNIX systemskeep electronic copies of the UNIX reference manualsin
files on disk.

»  They are accessible with the man command (man is short for "manual™).
%  Toread the manual entry for a particular command, for example passwd, type:

S man passwd

%  Theentry for the passwd command will be displayed on your terminal, pausing
when afull page has been displayed.

%  Depending on what paging utility the man command is configured to use on
your system, hit either the <Enter> key or the <Space> bar to display the next

page.

%  Toquit without displaying the rest of the manual entry, use the g (for quit) key.

%  Sometimes you see the names of commands written in the form command(N),
where N is a number.

passwd (1)

»  Thismeansthat passwd is documented in Section 1 of the UNIX
reference manual.
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Descriptionsof commandsintheon-linedocumentation areknownfor their terseness. It hasbeen saidthat there
arethreerulestobeawareof whenreading UNIX manual entries:

Rulel. Everywordcounts.
Rule2. Theyonly sayitonce.
Rule3. Y oumust know afair amount of terminol ogy beforereading most entries.

Werecommendthat duringyour UNIX learning curveyou haveamoretutorially oriented book available, such
astheRobbinsor Sobell bookslisted under Suggested Referencesin Chapter 1 of thisworkbook. Overtime,
theonlinemanual scanbecomemoreefficient for youtolook thingsup.

Onanother note, theman commandworksfineif you know thenameof thecommandthat youwant toread
about. Butwhat if youwant to changeyour password and you don't know the nameof thecommandto use?
WEéll, theman command hasauseful option, the-k option, whichwill display thetitlesof all commandsthat
containthespecifiedkeyword. The-k optionworksonly if r oot hasrunthemakewhatistutility tocreatethe
keyworddatabase. For example:

S man -k passwd

passwd (1) - change login password and password attributes

passwd (4) - password file

pwconv (1M) - Installs and updates /etc/shadow with information from /etc/passwd
rfpasswd (1M) - change Remote File Sharing host password

$

After perusingthetitlesof thecommands, you can pick theoneyou need.

Althoughvendorsvary onthis, theUNIX manual typically isdividedintotopical sectionsasfollows:

Sectionl Commands Section5 Misc. Facilities
Section2 SystemCals Section6 Games

Section3 Library Cdls Section7 FilesandDevices
Section4 FileFormats Section8 SysemAdmin.
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LABS

Theseexercisesareintendedfor youtoget alittlemorepracticewithcommandsandwithusing system
documentation.

(1) Study themanual entry for thecal command. What day of theweek wereyou bornon?

(2] Executethewho commandwiththecommand-lineoptionthat putsaheader ontheoutput. Options
onUNIX commandsarepreceded by ahyphen.

Examples
S 1s -1
S man -k who
S who -b

® Usethespell commandto check thefilememofor spelling errors. What istheoutput of spell?
What are some optionsto spell?
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Questions you need answersto in order to be successful on your system when you get back to work
are.

1. What ismy login name?
2. What ismy password?
3. Which key backspaces?

4. How do | interrupt acommand? (Usually <Break>, <Del>, or <Ctr|>C)
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PERSONAL UTILITIES

CHAPTER 7 - PERSONAL UTILITIES

\
OBJECTIVES

% Usetheonlinecalculator facilitiesto
perform simple math.

%  Display the current date and the
calendar for any given month, for
any given year.

%  Read or write system news.

% Determine the current session's user
id and which host you are on.

%  Display user-defined "personal facts"
for valid login ids.

%  Createafilecontaining all input
commands and resultant output.

%  Getrid of the evidence (clear the
screen).
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THE DATE UTILITY

%  datewill display the current system time and date.
Syntax:
date [+format]

%  Theoutput may be formatted to meet your specific needs.

» A plussign precedes a user-specified format string, defining the
appearance of the outpuit.

> Format specifiers are described on the facing page.
. They must be preceded by a percent sign.

> Use quotesif the format string contains spaces.
Example:

S date +'Month: %B %t Day: %d Time: %T %p'
Month: October Day: 10 Time: 18:01:42 PM

%  Formatted output from date is often used in shell programsto display the date
and timein various formats, to create time-stamped filenames, and to store date/
timerecordsinfiles.
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Format specifiers are:

NX<ssCcHd"wnwxmx~"©>5z37 " IoglOowmwo >

Use abbreviated weekday name.
Usefull weekday name.

Use abbreviated month name.
Usefull month name.
Country-specific dateand timeformat.
Display day of month as01to 31.
Display date as %om/%d/%oy.
Display day of monthas1to 31.
Display hour as00to 23.

Display hour as01to 12.

Display day of year as001 to 366.
Display month of year as01to 12.
Display minuteas00to 59.

Insert anew-linecharacter.
Display AM or PM indicator.

Timeas%l:%M:%S%p (seeabovefor field descriptions).

Timeas%H:%M (seeabovefor field descriptions).
Display second as 00to 59.

Insert atab character.

Display timeas%H:%M:%S.

Display week number of year - 00t0 53.

Display numeric day of week (0to 6) with Sunday = 0.
Display week number of year.

Display year within century as00to 99.

Display year asccyy.

Display timezonename.
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THE BC UTILITY

Math is easily performed with the bc command.
Operatorsinclude + - * / % (remainder) & " (exponent).

Enter an arithmetic expression, terminated by <Enter>.

A S

Terminate bc with quit or <Ctrl>D.

S be

(4+2) /10

0

quit or <Ctrl>D

$

%  Thelast exampleillustrates an interesting point.
> Floating point values must have their scale specified.
»  Thescale(0to 99) determines how many decimal placesto display.
»  Thedefault scalevalueisO (no decimal placeswill display).

S be
scale = 2
(4+2) /10
.60

quit

$
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Likethebc utility, thedc utility (desk calculator) may beused to perform simple math (thedc utility is
normally used by bc). Thedc utility, however, uses Reverse-Polish Notation (RPN).

RPN requiresthat you enter the operandsfirst, followed by the operator. You must explicitly request the
result to be printed.

For example, to calculatethe expression (2+4) / 10:

o))
Q

N Q o NFE + BADNW®N
o

enter thefirst operand

enter the next operand

enter the operator

enter the next operand

enter the next operand

p displaysthe current value

current value of (2+4)/10 -Thisistheresult of integer division.

clear the stack

display 2numbersfollowingthedecima  -Thistellsdctodisplay resultin
floating point notation.

reenter theexpression

theresult isdisplayedinfloating point or decimal notation
quitthedc utility

L ook at the manual entry for dc for moreinformation.

Investigate:
How would you do the problem above such that it isentered on onelineand theanswer isdisplayedto 4
decimd places?
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THE EXPR UTILITY

%  Theexpr command may be used to perform integer math on the command line.
> Operatorsinclude + - * /| %.
>  All resultsareintegers.
»  [and* will be evaluated before + and -.

%  Toevauatethe expression5+ 5/ 10:

S expr 5 + 5 / 10
5

%  Spacesare necessary between the arguments.
%  Theresultiscalculatedas5+ (5/10).

. To return the result of the expression (5 + 5) / 10, you must apply
parentheses, using the escape character \.

$ expr \( 5+ 5 \) / 10
1
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Theexpr utility iscommonly usedin shell scriptsto perform arithmetic.

Hereisashort shell script example:

i=1
while [ s$i -le 5 ]
do
echo Si
i="expr $i + 1° #Grave accents
done
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THE CAL UTILITY

%  Thecal command prints the calendar for a specified year.
> You may specify a particular month of a particular year to display.
> By default, cal prints the current month's calendar.
%  Thesyntax for thecommandis:
cal [ [ month ] year ]
> month must be a number between 1 and 12.
»  year must be anumber between 1 and 9999.

%  Note: cal understands the year 94 as year 94 in the first century A.D., not
1994.
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Whilethecal utility smply displayscaendars, the somewhat related calendar utility providesareminder
service

Usethecalendar utility todisplay your "to-do" list for today and tomorrow. Thiscommand readsthe

calendar filein the current directory, and prints out any lines containing today's or tomorrow's date.

Thedate may appear anywhereon thelineand calendar understandsavariety of dateformats. Seethe
manual entry for calendar (1).

If more than one date occurs on aline, that line will display on both dates.
Hereisan example calendar filefor October:

S more calendar

Oct 6 Dentist appointment 2:30

10/7 Pay-day!!

10/21 Pay-day! !

12/20DG’s and TG’s b-day

On Dec 1, make reservations for RM’s 12/7 b-day

S calendar

Oct 6 Dentist appointment 2:30
10/7 Pay-day!!

The calendar fileis created with an editor.

By the way, what istoday's date in the above example?
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THE NEWS UTILITY

%  newsisused to display items of interest to any who inquires.

%  System newsisdeposited into fileswithin the /var/news directory.
»  Thisdirectory isusually accessible by everyone.
> On many systems, newsisin /usr/news.

%  Deposited newsis accessed with the news command:

news [ -a|n|s ] [ items ]

The -n option lists newsitems by name.

The -a option displays all newsitems, even old ones.

The -s option shows the number of items, or prints No news.

* % Ok ¥

By default, only new items are displayed to the user.

> "new" isrelative to the time stamp on the system-created $SHOME/
.news_timefile.

»  Articlesaredisplayed only onetime, by default.

» A specificitemisdisplayed by requesting it by name on the command
line.
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The command news-n iscommonly runin the system-widelogin script /etc/profile. If it isn't, you may want
toincludethenewscommandinyour .profile, so youwill start each login session by displaying thenews.

Also, .profileisafilethat contains commandsthat are executed whenyoulogin. It must beinyour home
directory.
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THE ID UTILITY

%  Useid todisplay the current user's login name.

s id
uid=501 (ringo) gid=1 (other)

%  id issometimes used for security reasonsin shell scriptsto programmatically
determine who ran the script.
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Investigate:

Thesu command alowsyou to assume another user'sidentity. Ask your neighbor for hisor her username
and password (or ask theinstructor for an account you may experiment with). Usethe su command to
assumethat identity:

S su new login name
Password:

$

Enter theid command. What displays?
Typecd to return to the home directory. Whose home directory areyou in?

Read theman pages on su. What option to su must be supplied to smulatethe user actually loggingin?
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THE UNAME UTILITY

%  unamedisplaysthe system name of the UNIX system.

%  Itisused to determine which system you are on in a networked environment.
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Some of the more commonly used optionsto uname are:

m Print themachine hardware name.

-n Print the nodename.

P Print the current host's processor type.
+ Print the operating systemrelease.

-V Print the operating system version.

-a Print theunameinformation.
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THE FINGER UTILITY

%  Usethefinger command to get information about each logged-in user.
S finger
%  You may specify finger on any valid loginid.

S finger ringo

Login name: ringo In real life: ringo
Directory: /home/ringo Shell: /bin/ksh

On since Oct 11 16:32:54 on pts/6 from ets4

50 minutes Idle Time

Unread mail since Tue Oct 11 16:39:16 1994

No Plan.
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You may usethefinger utility toinform your coworkersof your hectic schedule. Thefinger utility looksfor
the presence of two filesinyour homedirectory, .plan and .project. Usethesefilesto assist those that need
to know of your plans.

The .planfile usualy containsinformation about your plansfor theday. The.project file describesprojects
you arecurrently working on.

Assumethefollowing .plan and .project arein Ringo'shomedirectory:

S cat .plan

I am in a meeting until noon today (Oct 11).

Afterward, I will be going to see the new Star Trek film
matinee. I should be available during the previews and

credits.

S cat .project
Currently working on the StarCon planning committee.

Then other userscan:

S finger ringo

Login name: ringo In real life: ringo
Directory: /home/ringo Shell: /bin/ksh
On since Oct 12 10:31:44 on pts/5 from ets4

Unread mail since Wed Oct 12 11:07:00 1994

Project: Currently working on the StarCon planning committee.
Plan:

I am in a meeting until noon today (Oct 11).

Afterward, I will be going to see the new Star Trek film
matinee. I should be available during the previews and
credits.

Note:
Only thefirst lineof the .project fileisprinted.
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THE SCRIPT UTILITY

%  To capture the input and output of a session, use the script command.
script [-a] [file]

%  All text that displays on the screen will be captured in afile in the current
directory.

»  Thedefault filenameistypescript.
> You may specify adifferent filename:
S script myscript
%  Toendthe script session, type <Ctrl>D or exit.
S script myscript
Script started, file is myscript
S <enter some input>
<get some output>
S exit

Script done, file is myscript

$
%  Thefilewill containal input and output to the screen, including prompts.

%  Thefile may be cleaned up using any editor.
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What doesthe -a option to script do?

script isvery useful for help desk customerswhen documenting bugsand other "features.”
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THE CLEAR UTILITY

#¥*  Useclear to erase your screen.

%  Theprompt will redisplay after clear.

160 Rev3.2.3 ©2011 ITCourseware,LLC



CHAPTER 7 PERSONAL UTILITIES

©2011 ITCourseware,LLC Rev3.2.3 161



FUNDAMENTALS OF UNIX

THE AT UTILITY

%  Theat command schedules ajob to execute once at a specific timein the future.

> Before you can use at, the administrator must place your user name in
lusr/lib/cron/at.allow.

%  Theexecutiontimeis specified on the at command line (at understands many
timeformats).

%  at readsthe scheduled commands from the keyboard, until <Ctrl>D istyped.
S at 0515pm today
rm *.o
rm core

<Ctrl>D
S

%  Eachnew at job isassigned auniquejob ID, which is displayed after you press
<Ctrl>D.

%  Theatq (or at -I) command lists your scheduled at job ids.

%  Theatrm (or at -r) command is used to remove, or unschedule, at jobs.
S atrm id

%  Any output of an at job is mailed to the user.

162 Rev3.2.3 ©2011 ITCourseware,LLC



CHAPTER 7 PERSONAL UTILITIES

©2011 ITCourseware,LLC Rev3.2.3 163



FUNDAMENTALS OF UNIX

THE CRONTAB UTILITY

%  The crontab command is used to schedule commands to run repeatedly at
specifiedintervals.

> Before you can use crontab, the administrator must place your user name
in/usr/lib/cron/cron.allow.

164 Rev3.2.3 ©2011 ITCourseware,LLC



CHAPTER 7 PERSONAL UTILITIES

To scheduleacommand to run repeatedly, first create acrontab file, named whatever you like, with any
editor, whoselist of entriesareinthefollowing format, oneentry per line:

minutes hours date_num month_num weekday_ num command

minutes is0-59
hours is0-23
date num is1-31
month is1-12

weekday num  is0- 6 (0=Sunday)

A * inthefidld representsal valid values.

Thefirgt fivefiddsof each entry specify thetimesthe command will run, to aone-minuteresolution. Blanks
must separate thefields. Each field may have commaor dash separators. Thelast field (the command) may
contain embedded blanks.

Anexamplecrontab filefollows:

0 16 * 10-12 5 /home/rob/stuff/myscript
0,15,30,45 * * * * /home/denise/eod/cleanup

myscript will run at 4:00 pm every Friday, October through December. Whenwill cleanup run?

After creatingthecrontab file, it must be submitted for processing with the crontab command. Any
previouslistisdestroyed. Assuming you named your crontab filecronlist:

S crontab cronlist

Usecrontab -r toremoveyour list of cronjobs. Usecrontab -l to list your current cron jobs. Any output
of acron jobismailedtotheuser.
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LABS

(1) Usethedate command to display thefull name of the month, the Julian date, (i.e., the day of the
year), thecentury, andtheyear withinthecentury, (i.e., 1994, thetimeashours, minutes, seconds
AM or PM, asshown below).

October 292 1993 Time: 08:41:50 AM

Seeif you can come up with the date optionsto duplicate date's default format.

(2] Experimentwiththebc, dcandexpr commands.Usedcto cal cul atetheamount of money youwill
earn per year onaninvestment of $1250, at a7% annual percentagerate. Usebcto calculatethe
amount of interest earned.

® Createsomenewsitemsand read those created by other users. Experiment withnewsoptions.
(4] Usethe cal command to determinethe day of the week you were born on.

® Set up .project and .plan filesin your $SHOME directory. Work with a partner(s) to determine
her/his/their projectsand plansfor the day using thefinger command.

(6] Experimentwiththescript command. Whilethescr ipt commandisrunning, vi bigfileand make
somechanges. Now exitfromthescr ipt command by typingexit onthecommandline. Whereis
theoutput fromthescr ipt commandwritten?What i sthecontent of thefileresultingfromthevi
bigfile?Canyouexplainwhy thecontentiswhat itis?

(7] Usetheat commandto print amessagetoyourself. Print themessage5 minutesafter thepresent

time. Notewhether themessageappeared onyour terminal display. Wheredoesthemessagego?
Asktheinstructor for helponthis.
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CHAPTER 18 - SPECIAL VARIABLES

\
OBJECTIVES

% Parameterize the runtime behavior of
scripts by passing in command line
arguments.

%  Perform usage error checking on
passed parameters.

%  Useloopsto examine and process
passed parameters.

%  Create unique file names using the
PID of the currently executing script.

- /
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COMMAND LINE ARGUMENTS

%  When ashell script gets executed, user-provided arguments to the script are
stored in specia variablesthat are accessible to the script at runtime.

%  Thevariables are automatically created and set by the shell, and are named 1, 2,
3, etc.

Example:

echoem
# File: echoem

# This script prints its first three arguments.
echo $1 $2 $3

S echoem hello

hello

S echoem hello there

hello there

S echoem hello there my friend

What did that last one echo?
Another example:

bakit
cp $1 $1.bak
chmod 400 $1.bak

S bakit nameit
S 1s
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Command-line arguments (parameters) are also called positional parameters, becausetheir positionson
the command linedeterminetheir names.

TheBourneshdl (sh) can directly access only ninecommand-line arguments, $1 through $9. Thisisnota
limitation, though. Wewill see shortly how scripts can processcommand linearguments|eft toright, oneat a
time, without concernfor how many thereare.

TheKorn shell (ksh) can directly access positional parametersin positions 10 and higher, by using the
notation ${10}. However, thisisnot commonly done, because of the mechanism for one-at-time-processing
mentioned above.
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$# - NUMBER OF ARGUMENTS

*

The variable # is set to the number of arguments specified on the command line
by the user when the script is executed.

Example:

counter
echo That

S counter
That is 4
S counter
That is 3
S counter
That is 0

S

is $# words.

This is a sentence.
words.

apples grapes bananas
words.

words.
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The$# variablereference has several usesin ascript. Aswewill seelater, onefrequent useisasaloop
counter, to processeach positional parameter one at atime, without knowing (or caring) how many there
are.

Another useiswhen a script requires a certain number of argumentsto fulfill its purposein life, then it
can check right at the start if it hasenough. L ook at mycp:

mycp
# This script will use cp to copy one file to another, but it will
# first check to see if the destination file exists. If so, it will

# ask the user if overwriting is OK.

# Check for exactly two arguments

if [ S# -ne 2 ] ; then
echo "Usage: SO0 f1 f2"
exit 1

fi

# Check for existence of $2

if [ -f $2 ] ; then

echo "$2 already exists: overwrite? (y/n) \c"

read a

if [ "sa" = y ] ; then

cp S1 s2

fi
else

cp S1 s2 # $2 does not exist, so just do the copy
fi

Notethereferenceto $0 in the usage message. The name of thefileby whichthescriptisinvoked isstored
in$0.
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THE SHIFT COMMAND

*

Many programmers design scripts that process command-line arguments so that
the processing is donein aloop, accessing each variable one at atime, left to
right.

The key to thisis the shift command, which promotes the positional parameter
variables.

When shift is executed in a script, here is what happens:
$1 is shifted out and lost.
$2 is renamed $1
$3 is renamed $2
...and so on
$10 is renamed $9
...and soon
If you need $1 later, you must save it before shifting.

Also, each time shift is executed, $# is decremented by 1.
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You can think of shift asan operation that shiftsall of the positional parametersto theleft, throwing
away $1.

$1 $2 $3 $4 $5 $6 $7 $8 $9 $10 $11

SIS S S S

(gone) $1 $2 $3 $4 $5 $6 $7 $8 $9 $10 $11
$0 doesnot participatein the shift, andisnot affected by it. The# variableisupdated.
Actually, shift cantake an integer parameter that will cause the shift to be repeated that many times.
The parameter must belessthan the current value of $#. Example: shift 5 getsrid of $1 through $5, and $6
isplacedin $1.

Hereisan examplethat demonstrates the use of shift.

shifty
if [ $# -eg 0 ] ; then
echo "Usage: shifty argl [ arg2 ... argn ]"
exit 1 # Premature exit
fi
echo Number of arguments supplied: S#.
echo $1 $2
shift
echo $1 $2
if [ $# -gt 3 1 ; then # If more than 3 remaining
shift 3
echo $1 s$2
else
echo "That's enough shifting for now."
fi

Try running shifty several timeswith adifferent number of argumentseachtime. Try 1, 2, 3,4, 5, 6,and 7
arguments.
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$* - ALL ARGUMENTS

%  Thevariablereference $* expandsto all the arguments specified on the
command line,

#*  $* isequivaent to:
S1 $2 $3 $4
Example:

save old
echo The following files will be saved in the old
directory:
echo S*
echo
for p in S$*
do
echo Sp
mv S$p old/Sp
chmod 400 old/S$p
done
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SPECIAL VARIABLES

The specia variable @ is similar to the * specia variable.
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$%$ - PID OF SHELL

%  Thevariable $ containsthe PID (Process D) of the currently executing shell
script.

%  $$iscommonly used to create uniquely named temporary files, because each
PID isguaranteed to be unique by UNIX.

%  Thefollowing example uses many featureswe have learned. (Thisscript is not
assimpleasit looks.)

cleaner
# Process files containing pattern $1
#
grep -1 $1 * > /tmp/cleaners$s
num_found="wc -1 < /tmp/cleaner$s’
echo Found $num_ found files with pattern $1
for file in “cat /tmp/cleanerS$s’
do

echo $file
done
rm /tmp/cleaners$s
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LABS

(1) Writeaone-linescript that echoesall of itsarguments, no matter how many thereare. Use $*.

(2] Writeaone-linescript calledreversethat will echoitsargumentsinreverse. Assumetherewill be
nomorethanfivearguments.

It should do thiswhen run:

S reverse tic tac toe
toe tac tic

$

Note: thesolutionisNOT: echo toe tac tic

® Modify thescriptin Exercise® torequireexactly fivearguments. Print ausagemessageand exit if
therearen'tfivearguments.

(4] Makeadirectory inyour homedirectory named Del eted. Writeascript called pur gethat accepts
onecommand lineargument asafilename, copiesthat filetotheDel eted directory, thenremoves
thefile. Makesurethat thereisexactly oneargument.

® Write ascript to create afile in the current directory whose name ends with the PID of the
script. Runyour script afew times, doing anlsafter eachrun. Removethefileswhenyouaredone.
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