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@ what tools to use

In more detail:
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@ Regular Expressions
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Why? When? How?
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Why? When? How?

Automating tasks has several bene ts:
@ greater reliability
@ guaranteed regularity

@ enhanced system ef ciency

Automate tasks for
@ yourself
@ other system administrators

@ all users
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Approaching Automation

Three basic categories:

@ scripting
@ programming

@ software development

Automating Administrative Tasks February 26, 2009



CS615A - Aspects of System Administration Slide 17

Approaching Automation

Three basic categories:

@ scripting

@ automating very simple tasks

Automating Administrative Tasks February 26, 2009



CS615A - Aspects of System Administration Slide 18

Approaching Automation

Three basic categories:

@ scripting

@ automating very simple tasks
@ customization of user environment

Automating Administrative Tasks February 26, 2009



CS615A - Aspects of System Administration Slide 19

Approaching Automation

Three basic categories:

@ scripting

@ automating very simple tasks
@ customization of user environment
@ often only suitable for one individual user

Automating Administrative Tasks February 26, 2009



CS615A - Aspects of System Administration Slide 20

Approaching Automation

Three basic categories:

@ scripting

@ automating very simple tasks

@ customization of user environment

@ often only suitable for one individual user

@ usually eventually evolves into larger programs
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Approaching Automation

Three basic categories:

@ programming

@ suitable for simple to moderately complex tasks
@ results frequently used by a small base of users
@ uses basic framework or common toolkits

@ provides consistent interface

@ may evolve into full product

Automating Administrative Tasks February 26, 2009



CS615A - Aspects of System Administration Slide 26

Approaching Automation

Three basic categories:

@ software development

@ required for any reasonably complex task

Automating Administrative Tasks February 26, 2009



CS615A - Aspects of System Administration Slide 27

Approaching Automation

Three basic categories:

@ software development

@ required for any reasonably complex task

@ uses formal software engineering approach (measurable goals, requirements,
speci cations, ...)

Automating Administrative Tasks February 26, 2009



CS615A - Aspects of System Administration Slide 28

Approaching Automation

Three basic categories:

@ software development

@ required for any reasonably complex task

@ uses formal software engineering approach (measurable goals, requirements,
speci cations, ...)

@ may evolve from previous prototypes

Automating Administrative Tasks February 26, 2009



CS615A - Aspects of System Administration Slide 29

Approaching Automation

Three basic categories:

@ software development

@ required for any reasonably complex task

@ uses formal software engineering approach (measurable goals, requirements,
speci cations, ...)

@ may evolve from previous prototypes
@ requires ongoing continous maintenance / development efforts
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The 7 cardinal virtues of System Administrators

FLEXIBILITY... >
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The 7 cardinal virtues of System Administrators

INGENUITY

Because One Just Isn't Enough

\of MotivatedPhotos.com
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The 7 cardinal virtues of System Administrators

Just because you can doesn't mean you should.
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The 7 cardinal virtues of System Administrators

@ exibility

@ ingenuity

@ attention to detail

@ adherence to routine
@ persistence

@ patience

@ |laziness
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The 7 cardinal virtues of System Administrators

@ exibility

@ ingenuity

@ attention to detail

@ adherence to routine
@ persistence

@ patience

@ |laziness

In addition:
@ impatience

@ hubris
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Jan's Words of Wisdom

Thursday, February 26th, 2009




Slide 41

Words of Wisdom

Anything you do
twice Is worth
automating.
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Words of Wisdom
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Words of Wisdom

Only change one
thing at a time.
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Words of Wisdom
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Words of Wisdom

Toss It!
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Scheduling programs

@ repeatedly! cron(8) , crontab(l)
30 5 ** 6 find /tmp -type f -mtime +7 -atime +7 -exec rm -f '{}'

@ once! at(1)
at -f script.sh 1lam tomorrow

@ based on system load! batch(1)
batch -f script.sh 4pm + 3 days
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Shell Essentials

What does a shell do?
@ “simple” interactive program
@ fork-exec commands
@ job-control

@ input-output redirection

Essential Tools:
@ pipes

@ |s(1), nd(1)
@ grep(1)

@ awk(1)

@ sed(1)

@ regular expressions
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Regular Expressions

A regular expression is a pattern that describes a set of strings.

@ patterns can be

@ single characters (a)
@ a bracket expression, such as
@ a number of characters — [aK2l,]
@ a range expression — [a-z]
@ a negated bracket expression — [*0-9]
@ a character with a special meaning, such as

@ . — any single character
@ N — beginning of line
@ $—end of line

@ a combination of patterns
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Regular Expressions

@ patterns can be followed by quali ers and quanti ers

@ ? — the pattern is optional and matched at most once

@ * — the pattern will be matched zero or more times

@ +— the pattern will be matched one or more times

@ {n} — the pattern is matched exactly n times

@ {n,} - the patternis matched n or more times

@ {n,m} — the pattern is matched at least n, but no more than mtimes

@ patterns can be logically grouped together ((1[a-z]2|a[0-9]z) )

@ matched patterns can be remembered and referenced lateron

NB: different tools implement regular expressions somewhat differently
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Writing Shell Scripts

You need to know about:

@ startup les
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Writing Shell Scripts

You need to know about:
@ startup les
@ environment variables and other variables
@ input/output redirection
@ conditionals and loops

@ builtins and functions
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Writing Shell Scripts: Startup and Environment

@ when the shell starts, it will read various startup les as we |l as initialize some
variables
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Writing Shell Scripts: Startup and Environment

@ when the shell starts, it will read various startup les as we |l as initialize some
variables

@ difference between use as an interactive (or login) shell and a
command-interpreter/programming language

@ remember that each process inherits the process environment from its parent
@ export ed variables vs local variables
@ some variables in uence or apply to many applications

@ know thy variable substitutions and expansions!
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Writing Shell Script: Input, Output and Redirection

@ stdin, stdout, stderr
D> >> < << |
@ tee(l)

@ xargs(1)
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Writing Shell Script: Flow Control

@ conditionals

@ if ... then ... else
@ case
@ [oops

@ for
@ while
@ until

@ |oop control

@ break
@ continue
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Writing Shell Scripts: Builtins, Functions, Job Control, Signals

@ puiltins are executed internally (ie without spawning a new process)
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@ puiltins are executed internally (ie without spawning a new process)

@ some builtins cannot be performed (ef ciently) by separate processes, SO me can
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Writing Shell Scripts: Builtins, Functions, Job Control, Signals

@ puiltins are executed internally (ie without spawning a new process)

@ some builtins cannot be performed (ef ciently) by separate processes, SO me can
(and are)

@ functions are executed within the current shell

@ job control may work differently within functions

@ functions operate on and in uence the current environment
@ shells can monitor and control jobs

@ some signals may be ignored or caught and handled, others may not be ignored

As you can tell, this whole thing looks like a full-blown programming language!
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There's More Than One Way To Do It: Perl

Advantages of Perl:

@ very forgiving ! short development cycle
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@ Larry Wall
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There's More Than One Way To Do It: Perl

Advantages of Perl:
@ very forgiving ! short development cycle

@ facilitates things like string manipulation, arithmetic and more complex regular
expressions

@ easily handles multiple le handles and other I/O
@ some security features
@ Larry Wall

Disadvantages of Perl:
@ very forgiving ! sloppy code
@ easy to write, hard to get right
@ more expensive / not always available

@ security features are frequently unused/ignored
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And now for something completely different: Python

@ similar advantages Perl's
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And now for something completely different: Python

@ similar advantages Perl's

@ object-oriented and well structured
@ “cleaner” code, easier to maintain
@ more and more popular these days

@ The Zen of Python (applies to other languages, too!)
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The Zen of Python

Beautiful is better than ugly.
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The Zen of Python

Explicit is better than implicit.
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The Zen of Python

Simple is better than complex.
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The Zen of Python

Complex is better than complicated.
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The Zen of Python

Flat Is better than nested.
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The Zen of Python

Sparse is better than dense.
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The Zen of Python

Readability counts.
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The Zen of Python

Special cases aren't special enough to break the rules.
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The Zen of Python

Special cases aren't special enough to break the rules.

Although practicality beats purity.
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The Zen of Python

Errors should never pass silently.
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The Zen of Python

Errors should never pass silently.

Unless explicitly silenced.
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The Zen of Python

In the face of ambiguity, refuse the temptation to guess.
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The Zen of Python

There should be one — and preferably only one — obvious
way to do it.
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The Zen of Python

There should be one — and preferably only one — obvious
way to do it.

Although that way may not be obvious at rst unless you're
Dutch.
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The Zen of Python

Now IS better than never.
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The Zen of Python

Now IS better than never.

Although never is often better than *right* now.
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The Zen of Python

If the implementation is hard to explain, it's a bad idea.
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The Zen of Python

If the Implementation is easy to explain, it may be a good
idea.
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The Zen of Python

Namespaces are one honking great idea — let's do more of
those!
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When only C will do

@ often faster / more ef cient
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When only C will do

@ often faster / more ef cient
@ inherent part of UNIX
@ scales better
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When only C will do

@ often faster / more ef cient

@ inherent part of UNIX

@ scales better

@ enough rope to hang yourself

@ Face it: you need to know C anyway
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Done!
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Reading

Shell:
@ http://www.tldp.org/HOWTO/Bash-Prog-Intro-HOWTO.htm |

@ http://www.tldp.org/LDP/abs/html/
@ csh(l) , ksh(1) , sh(1)

@ Frisch: Chapter 3, 14

Perl:

@ http://www.perl.com

@ http://www.cpan.org

@ perl(1) , perldoc(1) , perlfaq(1)
Python:

@ http://www.python.org

@ http://www.samag.com/documents/s=8964/sam0312a/0312a.htm
@ pydoc
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