Intermediate UNIX
X417.31A
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).

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:

"Introduction to UNIX", X417.31, or consent of instructor.

You must be comfortable with the UNIX file system, and the vi editor at a minimum.  You should be familiar with the CDE GUI environment, the UNIX man pages, file manipulation commands (ls, mkdir, cd, mv, rm, cp, cat, chmod), process manipulation commands (ps, kill, ^z, fg, bg, jobs), standard I/O (stdin, stdout, stderr, redirection, pipes), quoting (single, double, backquotes (command substitution)) and the format of a UNIX command line.
Goals:

A thorough understanding of the fundamentals of a UNIX system, as they relate to a user

Thorough grounding in basic user skills and commands

Familiarity with commonly-used tools/utilities

Thorough understanding of UNIX command-line processing, processes, environment
Good understanding of UNIX shell scripts: how they are executed and their environment

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 utilize a UNIX system for any necessary task (including writing basic shell scripts), with enough grounding in tools and system operation to be productive without support, and who can pursue further more focused study of the UNIX environment.

Location:


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

Required texts:

- 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).
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 myself or Nicki Sonpar, 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. (~380pp).
- The standard UNIX man pages.  These are the definitive reference for UNIX commands and utilities.  We will be referring to them in class.  You should get used to using them.

Additional references: (optional)

- UNIX Shell Programming, 3rd edition, Stephen G. Kochan, Patrick Wood,  SAMS Publishing, ©2003, ISBN 067232490.  Similar to the SAMS Teach Yourself Shell Programming book, but with more examples and better explanation of them.  Unfortunately it is not very deep - decribes the most commonly used features of things, but not all the features.  ~$30.

- Learning the Korn Shell, 2rd edition, Bill Rosenblatt, Arnold Robbins,  O'Reilly and Associates, ©2002, ISBN 0596001959.  Excellent detailed description of all the features of  the Korn shell.  However it is dense and fast-moving, with not a lot of examples or explanation.  ~$35.

- 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.  But it's largely a reference, and thus very dense.  Not for beginners.

- UNIX Shells by Example, Third Edition, Ellie Quigley, Prentice Hall, ©2002, ISBN 0-13-066538-X.  About $50 ($28 at www.bookpool.com).  This is the text for the UNIX Shell Scripting class.  Excellent for sed, awk; good for examples of most shell and scripting features but almost no explanation of them.
- 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 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.
- 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.

- "Just Enough UNIX", 3rd ed., Paul K. Anderson, ©2000, McGraw-Hill, 0-07-230297-6.

Good tutorials, hands-on; light on explanation; good for the lost; a "how-to" book

- UNIX made easy: The basics and beyond, second edition, John Muster and associates, ©1996, ISBN 0078821738.  Lots of walk-throughs of how to do things.  Not much expanation of what's going on.  Sometimes too technical..  Good if you want lots of how-tos.

- The ComputerDesktop Encylopedia, 2nd edition, Alan Freedman, ©1999, The Computer Language Company, ISBN 0-8144-7985-5.  Excellent general computer reference, with easy-to-understand definitions in plain English.

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:
It is my intention to provide a strong fundamental understanding of the UNIX environment.
I assume you have passed the Introduction to UNIX course, or have equivalent experience.

I also assume that in both cases there will be significant gaps in this knowledge (for whatever reason), so I will be spending the first couple classes in a fast review of all 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 encourage you to identify these areas and put extra effort into mastering them, as they will become more important during the course of the class.

A good deal of what I will cover in class is not necessarily in the text, or is not 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.  If you don't read the book, you' WILL miss out and it will probably hurt you.

Similarly, I will be talking about basics of various commands and shells.  I cannot possibly talk about every axpect of these.  So, I expect you to be willing and able to use 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.  The sooner you get comfortable using them, the better off you'll be.  UNIX masters use the man pages pretty much exclusively.

I have constructed the course so as to emphasize those areas which are fundamental to understanding what's going on, useful in actually working with the system, and which provide a solid foundation for further study or experience with UNIX - particularly shell scripting.

This is not a class which merely provides a long series of "how tos".  While I obviously will cover how to do some things, I spend a lot of time on how things work, and what's going on.  I feel that this sort of grounding is much more useful in the long run, and provides a foundation for further learning which a series of "how tos" does not supply.

Homework, Examinations and Grading:

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 (although BSD-based variants, such as Mac OS/X, are tolerable). The lab systems provide this through both Sun's Microsystem's Solaris, and Red Hat's Fedora Core (a flavor of Linux).

The user accounts provided on these systems can be accessed from outside of UCLA, allowing you to do your homework anywhere, provided you have Internet access. Class notes chapter 0 tells how to do this.

There will be a homework assignment given (usually) each week that will be due the following week.  The assignments require you to turn in a printed result.    I collect the homeworks after the break, to give people time to print them in the lab, if necessary.   Late homeworks are in general docked 20% of their total value per week late.

Homework assignments are worth a varying number of points each, and graded somewhat arbitrarily (usually one or two points per problem or part, with a varying number of problems).  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% total for the class (which happens about 10% of the time).

The homework assignments are always constructed so that you can set up the required scenario (or an almost identical one), and actually test out your solutions on the lab servers.

If you don't actually try out your solutions, you are 80%+ likely to be wrong.  If you don't test your solutions carefully, using various inputs, you are 80% likely to have a wrong solution - that doesn't work in some case.  If you don't try out your solutions at all - they are most likely wrong, and won't work at all.  The more experienced a software person is, the more carefully he tests his work.
The grade is based entirely on the homework.  There are no quizzes, tests, or finals.  I compute the grades based on the percentage of the total possible points:


Total % = (Hw total /Hw total possible )

Experience with this class 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.

Grading homework is not fun, so I make certain requirements to make my life easier:

- PUT YOUR FULL NAME ON THE DOCUMENT.  You'd be surprised how often I get no-name documents.  No name = no credit.  I don't have time to play guessing games.

- Follow the instructions!  In every class somebody loses a lot of credit because they didn't bother, and did it all wrong - and got appropriate credit.  (Would your boss give you credit for doing the wrong thing?)

- Download the homework document (in some fashion), and edit your answers into the document in the appropriate place.  Print out and turn in the entire modified document with the embedded answers.  Alternatively, you can print the document, and handwrite in your answers.  What I'm trying to avoid is getting just a terse list of answers, which forces me to refer back and forth to another document to see what you're answering.   Similarly, don't attach a list of answers to the end of the document, for the same reason.

- Put your answers in Courier font (or any equivalent monospaced font).  Most proportional fonts make it very hard to read some of the special characters commonly used in UNIX commands.  Some translate them into other characters - which means the answer is wrong.  Use Courier to be safe.  Similarly, if you handwrite in your answers, and I can't read your writing, you won't get credit for anything that I can't make out.  (I've gotten some unbelievably sloppy assignments, where I literally couldn't figure out anything).
- Be clear.  If your answers are so confused that I can't figure out what you mean, I assume you don't know what you're doing, and you get no credit.  Do not make assumptions about your environment; in general the assignment tells you exactly what you need to know.  If you must make an assumption, state it.  Extreme sloppiness does not make for good scores.
- Don't use commands we have not talked about in class.  Don't use commands or options to those commands that are not universally available.  In particular, avoid using the many Linux-only commands and options.  The class is deliberately designed to give you tools that work on any UNIX system - so that's what I expect you to use.  The homeworks will not require you to use commands we have not talked about in class, so if you feel you need to, you're probably wrong.  Similarly, those that do use such commands almost always use them incorrectly.
- Do your homework on the provided UNIX servers. You can do your homework on another UNIX system (such as a work system), but I do not recommend it.  There are too many possible variations and issues that may cause problems for you in another environment - which I will not be able to help you with.  (As you get more experience with UNIX this will become less of an issue).  Similarly, your environment may be set up drastically differently than ours, or a standard UNIX installation.  Answers that may work in your environment may well be wrong on ours - and will be marked so.  I cannot be cognizant of how everyone's particular environment is set up.

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

It is my intention to provide a strong fundamental understanding of the UNIX environment.  It is explicitly not my intention to reiterate what the book says.  The lectures will provide the framework of understanding; the book will provide many of the details.  A good deal of what I will cover in class is not necessarily in the text, or is not given sufficent emphasis or depth in the text.  Thus the course will provide five overlapping and complementary views of UNIX: one from the text, one from the class notes, one from the class presentations, one from the in-class exercises, and one from the homeworks. There are certain sessions which provide a great deal of background not adequately covered in the text.  So, missing class generally means missing out on this material completely.  As this is background information, missing it will not make you unable to use UNIX, but will lessen the value you get from the class. Conversely, there's a lot of stuff in the reading assignments that I won't cover in detail.  If you don't read the book, you'll miss out and it will probably hurt you.

I have attempted to construct the course so as to emphasize those areas which are fundamental to understanding what's going on, useful in actually working with the system, and which provide a solid foundation for further study or experience with UNIX.

This is not a class which merely provides a long series of "how tos".  While I obviously will cover how to do things, I spend a lot of time on how things work, and what's going on.  I feel that this sort of grounding is much more useful in the long run, and provides a foundation for further learning which a series of "how tos" does not supply.

DO NOT FALL BEHIND.  There is a great deal of information to cover, and unfortunately most of the sessions depend on knowing the information from the previous session.  If you get lost on something, get it straightened out or come see me soon.  Otherwise you'll quickly become totally lost and have a very hard time trying to catch up because you won't understand what I'm talking about.  People who attand class (and pay attention), read the book, and do the homeworks rarely have significant problems.  Those that don't, do.

Schedule/Assignments
Week 1
[          ]
Intro, assign user accounts, review of Intro class
Week 2
[          ] Processes
Week 3
[          ]
Utilities
Week 4
[          ]
Utilities, con't
Week 5
[          ]
Variables

Week 6
[          ]
Shell metacharacters

Week 7
[          ]
Shell metacharacter, con't

Week 8
[          ]
System startup, login, shell initialization

Week 9
[          ]
Shell command line processing; Instructor evaluation

Week 10 [         ]
Shell command line processing, con't

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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