UNIX Shell Scripting
X417.39A
Instructor:

Eric Theis

Software Engineer, Jet Propulsion Laboratory, Pasadena, CA.

eric_theis@yahoo.com (preferred.  I usually respond within 24 hours to email.)

310 825 4100  (UNEX School of Computers and Information Systems Program Office)

Scope:

UNIX System V Release 4 (aka SVR4) Bourne shell, C shell, Korn shell, bash.
99% of what we will cover applies of all modern flavors of UNIX.

We will be covering UNIX from a user perspective, not a programmer's perspective. The content is necessary knowledge for both users and programmers.  This is not a programming class, although we'll do some shell programming. In general, we'll cover the file system, process system, utilities/tools, shells, and shell programming.

Prerequisites:

"Intermediate UNIX", X417.31A, or consent of instructor.

You must be comfortable with the vi editor, the UNIX file system, basic UNIX commands, and shell command line processing (command substitution, all forms of quoting, shell and environment variables, filename wildcards, pipes, redirection).

You must be able to write, execute, and debug a simple UNIX shell script.  You must be familiar with and able to use virtually all of the shell built-in commands.

You should have some familiarity with the CDE GUI environment, the UNIX man pages, file manipulation commands (ls, mkdir, cd, mv, rm, cp, cat, chmod), process manipulation commands, and many of the UNIX tools..
Programming experience is not required - but the class will be hard to very hard for those that do not have it.  (The first programming course is very hard for pretty much everyone).
Goals:

A thorough understanding of UNIX shell scripts, how they are executed, and their environment

The ability to write, execute, debug, and document professional-quality UNIX shell scripts.

Familiarity with the UNIX tools sed and awk.
Familiarity  with advanced techniques in UNIX shell scripting.

Familiarity with the important differences between the most commonly used UNIX shells (sh, csh, ksh, bash).

Non-goals: (things we won't cover)

Basic subjects listed under prerequisites (though we will be reviewing them quickly)

Programming in general, programmer's tools (e.g., make),  text processing tools (nroff, troff)
System administration

Network administration and architecture

Significant depth on major tools (sed, awk, perl, etc.)

Product:

A user who can comfortably write, debug, and document professional-quality UNIX shell scripts system for any necessary task.

Location:


A1-269 Health Services (in the Public Health building)

Required texts:

- UNIX Shells by Example, Fourth Edition, Ellie Quigley, Prentice Hall, ©2005, ISBN 
0-13-147572-X.  About $50 ($28 at www.bookpool.com).  Excellent for sed, awk, and shell scripting.
- Sams Teach Yourself Shell Programming in 24 Hours, Second Edition, Sriranga Veeraraghavan, Sams Pulblishing, ©2002, ISBN 0-672-32358-3.   About $25 ($16.50 at www.bookpool.com).  This is the text for the Intermediate UNIX class.  Pretty good overall - but most explanations lack depth and rigor.  Occasionally examples are not adequately explained.

Recommended supplementary materials: (optional)

- Intro to UNIX Class notes - supplied by the instructor at http://www.geocities.com/eric_theis.  These are in a Microsoft Word format, and plain text format.  These will be the basis for the first couple classes where we review UNIX basiscs.  If you have an older copy from the Intro class use that - no need to reprint them.  If you haven't taken the Intro to UNIX class from me, you should take a look at these - you may find them very helpful. We WILL be using a couple of the later chapters from these in class.
- The standard UNIX man pages.  These are the definitive reference for UNIX commands and utilities.  We will be referring to them in class.  You must get used to using them.

- The New KornShell: Command and Programming Language, Morris I. Bolsky and David G. Korn, ©1995, Prentice-Hall, ISBN 0-13-182700-6.  ~$55  The utimate reference for the Korn shell.  While it has chapters of expert-level tutorial, it's largely a reference, and thus very dense.  Not for beginners.

- Learning the Korn Shell, Bill Rosenblatt and Arnold Robbins, ©2002, O'Reilly and Associates, ISBN 0-596-00195-9.  ~$35  An excellent book about the Korn shell - but it's neither a good tutorial nor a good reference.  It does an excellent job of going over all the features of the shell - but assumes you are already very familiar with the shell and UNIX.  Not for beginners.
Additional references: (optional)

- UNIX in a nutshell, 3rd edition (or later), Arnold Robbins/Daniel Gilly,  O'Reilly and associates, ©1999, ISBN 1565924274.  Excellent quick reference on all UNIX commands, with syntax, examples, and brief descriptions.

- UNIX Shell Programming, 3nd edition, Stephen G. Kochan, Patrick Wood, ©2003, SAMS publishing, ISBN 0-672-32490-3.  Lots of examples, pretty good explanation, but doesn't describe things rigorously.  As a result, many of the special cases are not discussed at all.  Not as much depth as the Quigley book, but more student-friendly.  Pretty good overall.  If you're struggling with the Quigley book and/or the man pages, try this book - then go back.
- Bulletproof UNIX, Timothy T. Gottleber, ©2003, Prentice Hall, ISBN 0-13-093028-8.  This is my second choice of text for the Intermediate UNIX class.  Good for beginners or those having trouble.  Covers some of the UNIX basics, ed, ex, vi, sed, and awk in detail, with examples, and also discusses sort and some other troublesome UNIX tools.  It does not, however, discuss UNIX command line processing at all.. Excellent for sed, awk, and basic shell scripting.
- UNIX for the Impatient, 2nd edition, Paul W. Abrahams & Bruce R. Larson, ©1997, Addison-Wesley, ISBN 0-201-41979-3.  Very good general reference for UNIX, with concise descriptions of almost all UNIX commnads, and how to use them (but not a lot of examples).  This is a mid-level reference, between a very terse quick reference and the extremely detailed reference manuals.  If you ever wanted to learn how to do something without having to wade through many pages of reading, this is for you.  This book should be useful to you by the time you complete this class.
- Learning the bash Shell, 3nd edition, Cameron Newham, Bill Rosenblatt, O'Reilly and associates,  ©2005, ISBN 0-546-00965-8.  Very similar to Learning the Korn Shell, with one of the same authors.  Since the bash shell is 98% the same as the Korn shell, this book is 98% the same as the Korn shell version.  It does detail bash-specific features.
- Classic Shell Scripting, Arnold Robbins, Nelson H. F. Beebe, O'Reilly and associates,  ©2005, ISBN 0-596-00595-4.  Haven't looked at this in detail, but seems a good advanced shell scripting book.  This may be the book I switch to for this class.

- Mastering Regular Expressions, 2nd edition, Jeffrey E. F. Friedl, O'Reilly and associates,  ©2002, ISBN 0-596-00289-0.  The ultimate book on regular expressions - but it covers all the basics in the first seven pages.  Most of the book deals with very specific details that you will probably never ever need to know.
- sed and awk, 2nd edition, Dale Dougherty, Arnold Robbins, O'Reilly and associates,  ©1997, ISBN 0-565592-225-5.  The only book I know of on these two utilities.  You can learn all you really need to know from the man pages, but if the man pages are unclear or silent, this may help.  As with most books dedicated to a particular tool, it goes into techniques and examples that are far beyond any normal needs, and which arguably would be better done using a 'real' programming language.

- UNIX: An Open Systems Dictionary, William H. Holt, Rockie J. Morgan, Resolution Business Press, ©1994, ISBN 0-945264-14-3.   Unfortunately this is out of print, but you may still be able to order it.  Truly excellent, listing and defining all the various UNIX acronyms and standards, and describing the relationships between them.  Without this you have to resort to laborious searching for the meanings of many acronyms.

The required text should be available in the UCLA LaValle bookstore.  A student recommend www.bookpool.com as a cheap online place to purchase it (and other tech books).
Philosophy of the class:
It is my intention to provide a strong fundamental understanding of the UNIX environment.
I assume you have passed the Intermediate UNIX course, or have equivalent experience (which is generally a lot of experience).

I also assume that in both cases there will be NO significant gaps in this knowledge.  I will be spending a small amount of time in a fast review of the areas I consider essential basics.  You will probably find things during this review that you didn't know, don't remember, or don't fully understand.  I strongly encourage you to identify these areas and put extra effort into mastering them, as they will become substantial handicaps during the course of the class.  In the Intoduction to UNIX class we learn to crawl; in the Intermediate UNIX class we learn to walk.  In this class we're going to run.
In this course I assume you are compent using UNIX, can write, execute, and debug simple shell scripts using the Korn shell.  This class is about extending your basic skills to handle larger and more complex scipts - and adding a few new tools.
Most what I will cover in class is in the text, but may not be given sufficent emphasis or depth in the text.  Thus the course will provide two overlapping and complementary views of UNIX: one from the text, one from the classes.  The book does a very good job of covering most things, and provides extensive annotated examples.  For that most part I am assuming the subjects coverd in the book are covered adequately, and so will not spend much or any time on them.  If you don't read the book, it will hurt you, and make the class 20 times harder.
I expect you to be using the UNIX man pages (or other references) to clarify or expand your understanding of any areas you don't know or are struggling with.  The man pages are obviously not the easiest resource to use, but they are the essential and definitive resource.  UNIX masters use the man pages pretty much exclusively.

Homework, Examinations and Grading:  This section subject to change!
The only effective way to learn UNIX is by using it.  Thus the class will have assignments that will require access to a system running some version of UNIX.  Optimally you should be using a system based on SVR4 UNIX.  The assignments require you to turn in a printed result, so you need to be able to at least log in to and print from the system you are using.  The lab systems provided allow you to do this.

You WILL need access to a UNIX system outside of class, or be able to connect to and use the lab UNIX server via the internet, to do these. (Class notes chapter 0 tells how to do this.)

There will be a homework assignment given each week that will be due the following week.  I will not accept late homeworks, bacause I need to go over each assignment the night it is due.  I collect the homeworks after the break, to give people time to print them in the lab, if necessary.

Homework assignments are worth approximately the same number of points each, and graded somewhat arbitrarily (as they don't consist of ten distinct parts).  As these will be scripts for the most part, and thus fewer than in previous classes, each problem will be worth a certain number of points (like 10 or 25) so I can deduct points for various things rather than just giving no credit for the entire problem.

Some of the homeworks will have extra credit sections.  These count over and above the regular score.  Thus it is possible to get more than 100% on the homeworks.

The homework is worth 100% percent of  the grade; there will be no tests.  Writing working scripts is the best test there is.  I compute the grades based on the percentage of the total possible points:


Total % = (total homework points achieved / total homework points possible ).

Experience with other classes shows that grades usually fall into the following breakdown:

100-89%
A

88-77%

B

76-65%

C

64-53%

D

This is not hard and fast, but classes thus far have always broken down this way.

Make arrangements IN ADVANCE if for some reason you cannot get or return a homework or test at the designated time.  Email is a good vehicle for this.

Schedule/Assignments
Week 1
[          ]
Review; miscellaneous commands
 
Quigley 1,
Homework 1 issued








Appendix A
Week 4
[          ]
grep and regular expressions

Quigley 2-3
Homework 1 due;








SAMS 15
Homework 2 issued

Week 5
[          ]
The sed command


Quigley 4;
Homework 2 due;





SAMS 16
Homework 3 issued
Week 6
[          ]
The awk command


Quigley 5, 6, 7
Homework 3 due;







SAMS 17
Homework 4 issued

Week 2
[          ]
Shell functions; traps, timers

SAMS 14, 19, 21
Homework 4 due;










Homework 5 issued

Week 3
[          ]
Shell programming techniques;

SAMS 20, 22, 23
Homework 5 due;



getopts




Quigley sec. 1.2.15 Homework 6 issued

Week 7
[          ]
The Bourne shell



Quigley 8,
Homework 6 due;








Appendix B
Homework 7 issued

Week 8
[          ]
The C shell



Quigley 9
Homework 7 due;



Instructor evaluation




Homework 8 issued

Week 9
[          ]
The Korn shell; the bash shell

Quigley 10, 11, 12Homework 8 due;








Homework 9 issued;
Week 10 [         ]
make, Perl; misc topics


--

Homework 9 due
I can't guarantee that we'll follow this schedule very closely, especially towards the end.  Subjects will be presented in this order, though.
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