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Meta Tutorial

- I'm hearing-impaired
Please write questions if at all possible (also helps
with my book)

. Two breaks

15 minutes each, class will resume promptly

. Slides and scripts on web

Resources at end of dlideshow (including all
URLYS)



ThisClass|s

. Fast

First two sections double-fast

. Intermediate levd
Skim or skip lots of basics
See on-line tutoria for intro

. Focused Tour / Survey

Based on common guestions from
conp. | ang. pyt hon



ThisClass | s Not

. Advocacy

. Bashing
"P/P" Indicates compare/contrast

Perl and Python have same fundamental goal:
programmer productivity



First code: Python 2.2.1

from _ future_ _ 1nport generators
| nport sys, re
| nport fil el nput

def grep(seq, regex):
"vields itens fromseq that match regex”

regex = re.conpile(regex)
for line in seq:
| f regex.search(line):
yield |IIne

| f nane. =="'__main__"':

regex = sys.argv. pop(1l)

lnput = filelnput.input()

for line in grep(input, regex):
sys.stdout.wite(line)



| nteractive Python

. Quick demo



contents
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. Core Language |
Quick start
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|n-depth
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Background

. History
. Dev process
. Philosophy

. Documentation



History

. Started 1989 on Mac
. Based on ABC and Modula-3

. Interfaceto C
Platform-neutral except for C's roots to Unix



Dev History

. 1.5.2 released 4/1999

Red Hat 7.x still defaults :-(

. 2.0 released 10/2000

Move to Sourcekorge

. 2.2.1 released 4/2002

Current release; some apps/ extensions require
2.1.x (notably Zope 2.4.x)

. 2.3 by end of 2002
Small release, but busy developers
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Platforms
. CPython

Reference implementation in C, portable to almost
all platforms that support ANSI C

Thisclass, "python" =="CPython"
. Jython

Java-based Implementation, very similar to
CPython

Major differences are memory management and
OS-based libraries

Not covered in this class
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Dev Process

. Guido van Rossum
BDFL: Benevolent Dictator For Life

. PEPs

Python Enhancement Proposals
Covers both process and features

Examples:

PEP 3 describes how to handle bug reports
PEP 278 is Universal Newline Support
PEP 283 is plan/schedule for Python 2.3
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Making Decisions

. Informal

Apache-style voting (-1, -0, +0, +1), but Guido
wants reasons more than votes

. BDFL Pronouncement
It's over

. Guido intuition
Guido (almost) always right
Explanations sometimes suboptimal
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P/P: Philosophy

. Perl

TMTOWTDI:
There'sMore Than One Way To Do It

. Python
There's Only One Way
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Zen of Python

. Tim Peters

Channeling Guido van Rossum

e I MPOrt this
Python 2.1.2 or higher
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20 Pythonic Theses

1. Beautiful is better than ugly.

2. Explicit is better than implicit.

3. Simple is better than complex.

4. Complex is better than complicated.

5. Flat is better than nested.

6. Sparse is better than dense.

/. Readability counts.

8. Special cases aren't special enough to break the rules.
9. Although practicality beats purity.

10. Errors should never pass silently.

11. Unless explicitly silenced.

12. In the face of ambiguity, refuse the temptation to guess.

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

14. Although that way may not be obvious at first unless you're Dutch.
15. Now is better than never.

16. Although never is often better than *right* now.

17. If the implementation is hard to explain, it's abad idea.

18. If the Implementation is easy to explain, it may be agood idea.

19. Namespaces are one honking great idea -- let's do more of those!
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Why Whitespace?

. ABC
Research shows 3 or 4 spaces best

. Good code already indents

NoO brace wars
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Guido Style

- PEP 8

Python Style Guide
. Readability

Follow rules when sensible
Use judgment for breaking rules
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Style Summary

. 4-space Indent

- Never mix tabs/spaces
pyt hon -t Or python -tt

- Punctuation
one space around =, compare operators
space after comma, colon, semi-colon
no space for parens
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Doc T our

. Standard docs
Tutorial

Library Reference
Global Module Index

L anguage Reference
What's New

. Search
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CorelLanguagel

. Data

. Control structures

. Functions, Modules, Packages
. OOP

. Applications
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Built-in Data Types

« None

- Numbers
. Sequences/ Strings
- Dictionaries

. True / Fal se

22



None

. P/P: undef

$ perl -e "print undef;"
$ python -c "print None"
None

$ pyt hon
>>> None

>>> print None
None

. Set explicitly
Except falling off end of function
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Numbers

Integer
Platform Ci nt , usually 32 bits

Long

P/P. Similar to Mat h: : Bi gl nt, but integrated into
language

Float
Platform doubl e

Complex
0+1j --two floats
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Int/long I ntegration

. 1 ISiInt

. 1L I1slong

. Python 2.2+ autoconversion
2 ** 100 =>long
triggered on Over f | owEr r or

. INnt disappearing
Sometime between Python 2.4 and 3.0
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Float Fun
. Python doesn't hide

>>> 1.1

1. 1000000000000001
>>> print 1.1

1.1

>>> repr(1.1)
*1.1000000000000001"
>>> str(1.1)

1.1
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Seguences

. Types
Strings
Tuples
Lists

. What's a sequence?

Array/vector; contiguous storage of items
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Strings
. Ddimiters

)
r I ’ r 11 ’ r I 1 1 ’ r 11
ul : ull : ul 1 1 : ull 1 11

ur',ur”,ur’ " ,ur"""
- No implicit interpolation
"0 98" % (foo, Dbar)

More later in the Text Processing section
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String examples

"Doubl e quotes don't nuck wth single quotes”
'<nmeta val ue="Si ngl e quotes good wth tags">'

This 1S
a multi-Il1ne
string

>>> r"abc\"xyz" "\\'
“abc\\ " xyz\\'
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LIstS

. Perl array

. Syntax:
>>> | =11, 2, 3]
>>> |, append( 2)
>>> | . pop()
2
>>> | . insert(0, 'abc')
>>> |
["abc', 1, 2, 3]
>>> | = [None] * 1000
>>> | =18, 5, 13, 1]
>>> # Note:. sort Is in-place
... l.sort()
>>> |

[1, 5, 8, 13]
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P/P: Lists

- No Interpolation

>>> [1, "abc", [4, 5], (9, 8, 7)]
[1, 'abc', [4, 5], (9, 8, 7)]
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Tuples

|mmutable sequence of heterogeneous items

Constructor is comma, not parentheses:
>>> 1, 'S’
(1, 's’)
>>> 'abc',
('abc',)
But use parens for clarity

Empty tuple does require parens:
>>> a = ()
>>> a
()
>>> type(a)
<type 'tuple' >
>>> | en(a)
0
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Tuple Assignment

. Tuple LHS
. Must match number

>>> a,b = 3,5

>>> Db

5

>>> a, b = b, a

>>> a,b =7,8,9

Tr aceback (nDst recent call last):

File "<stdin>", line 1, in ?
Val ueError: unpack tupl e of wong size
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| ndexes

. Zero-based
- Negative

Starts from end of sequence

. Out of bounds exception

>>> s = "abcdef”

>>> g 1]

b

>>> g - 2]

e

>>> s 6]

Traceback (nost recent call |ast):

File "<stdin>", line 1, in ?
| ndexError: string I ndex out of range



Slices

. Slice between elements

>>> s = "abcdef"
>>> s[ 0: 2]

Iabl
>>> s[1:]
' bcdef
>>> g[-2:]
Cof !

>>> g - 3]
"abc’
>>> g[ 3: 10]
' cdef
>>> g[:3] + s[3:]
"abcdef’




Slice Assgnment

>>> L =10,1, 2, 3]

>>> | [1:3] =['a","b","'¢c',"d]
>>> |

[O, |a|’ |b|’ ICI, |d|’ 3]
>>> L[:2] =[]

>>> |

[Ibl, ICI’ Idl’ 3]



Dictionaries
. Dict is Perl hash (mostly)

Also called "mapping" or "associative array”

. Syntax:
d =1

a : 1,
1. [11, 12, 13]
("bar', 5): "xyz"
}

. Lists cannot be key
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Mutable vs. |mmutable

- Immutable objects

Strings, numbers, tuples, some class instances,
and combinations

. Mutable objects

Lists, dicts, most classes and class instances

. Why immutabl e?
Dict keys, space efficiency
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M utable Subtleties
. Lists embedded in tuples

>>>a = (1, ['foo'], 's")

>>> g[1l] = {'foo': 'bar'}
Traceback (nost recent call |ast):
File "<stdin>", line 1, in ?

TypeError: object doesn't support Item assignnment
>>> gl 1] . append(' bar')

>>> a

(1, ['foo', "bar'], 's')
Can't be dict key

. Classes

Cannot force class immutable; it's an implied
contract in code and documentation
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Tuplesvs. Lists

. Which to use?

Convention enforced by Guido:

heterogeneous for tuples (light-weight struct) and
homogeneous for lists

Other than hetero/homo, use lists except when you
need iImmutability or space efficiency -- list
methods make your life easier

(Aswith the rest of the Style Guide, use your
judgment)
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Data Constructors

. Constructors aso converters
. Examples

>>> str(478)

' 478’

>>> [ nt("AC', 16)

172

>>> tuple(['abc'])

('abc',)

>>> tupl e(' abc')

(‘a', 'b', 'c')

>>> dict( (['a','d ], (5 '"foo"), ['x',1]) )
{‘a': 'd, 'x': 1, 5 'foo'}
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True / Fal se
. Python 2.3

Comparisons will return True or Fal se Instead
of 1 oro

. Python 2.2.1

True and Fal se added as builtin singletons (like
None) to make backporting from 2.3 easier, but no
other changes made
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Control Structures

- if /while

P/P. Same as Perl, modulo short-circuit and no
assignment in expressions

- for
P/P. Equivalent to Perl's f or each, sort of

e try
t rylexcept
try/finally

43



| f <cond>:
elif'%éond>:

el se:

f



| f Example

I1f line.startswth('foo'):
foo(line)

elif line.startswth('bar'):
bar (|1 ne)

el se:
process(!| i ne)

el se:
cl eanup()

45



whi | e
whi | e <cond>:

t.éontinue /| break ]

el se:

. el se skipped on br eak

46



whi | e Example

done = Fal se
whi | e not done:
result = getlnfo()
I f result == END TOKEN:
done = True

47



for

for <var> 1 n <iterabl e>:
[ continue / break ]

el se:

. el se skipped on br eak

. P/IP: ssmilar tof or each
But can use iterators, which Perl doesn't have
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f or Examples

# print nunbers fromO through 9

for 1 1n range(10):
print |
L = ["foo", "bar", "", "xyz"]

for rtemin L:
1f not 1tem

conti nue
process(item
1f 1tem== "STOP":
br eak

el se:
print "No breaks encountered"
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>
a
b
C
>

a

(

for VvS. strings

>> for ¢ 1n "abc":
print c

>> for itemin ('abc', ('def', '"xyz')):
print item

be

"def', 'xyz')
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Exceptions

. Structured throw of control
Dynamic scope, not lexical (unlike variables)
Unwinds call chain

. Errors

Exceptions mostly used for errors, but also used as
a control structure (e.g. f or loop terminates on
St oplteration Ofr I ndexError)

. User-defined exceptions

Inherit from Except i on or subclass of

Excepti on
ol



Exception Syntax

- trylexcept
try:
excebi-[<exception>, [ <vari abl e>] ]:

el se:

- try/finally
try:
finaiiy:
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Using Exceptions

. List specific exception

. Get more Info

sys.exc_info
t raceback
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Exceptions Demo

- exceptions. py



Functions and M odules

. Functions
. Modules

. Packages
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Functions
. Syntax

def <name>([<paraneter |ist>]:
gl obal <var nane>]

‘return [ <expression>]]

. Calling func
Passed parameters must match param list

- return not required
Function falling off end returns None
Barer et urn asoreturns None
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Default Arguments

def get _int(numtries=3):
for 1 1 n range(numtries):
print "Enter nunber: "
num = raw_ I nput ()
try:
num = | nt (num
return num
except Val ueError:
pass
rai se ValueError, "No valid integer i|nput”

<

. Avoid mutables

Binding to parameter performed at compile time
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Keyword Arguments

- Named parameter in call

def SQLexec(statenent, connecti on=DEFAULT,
comm t =Fal se)
connection. send(statenment, commt)

SQLexec( Q)
SQLexec(g, comm t=True)

SQLexec(q, conmit=Fal se,
connecti on=get Connection())
SQLexec(qg, get Connection(), True)
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Variable Arguments

e *args
Seguence of args
» **kwar gs

Dict of args
"kwargs' == "keyword args"
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Tuplesand Functions
- Need parens to pass tuple:

Compare
f(1, 2)

(1.2 )
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Copy Semantics

. Immutables don't need copy

. Mutables must be copied
If you don't want them modified, that is
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Copy Example

list.sort() Isanin-placeoperation; here we create a
function that returns the list

>>> def sort(L):
L.sort ()
return L

>>> L =11, 7, 12, 5]
>>> sort(L[:])

5, 7, 11, 12]
>>> L

(11, 7, 12, 5]
>>> sort (L)
5, 7, 11, 12]
>>> L
5, 7, 11, 12]

Notice how falling to make copy modifies original list




Functions Demo
- func. py
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Modules

. Script Ismodule

. Executed only once
Only on first import



| mport

. Threeforms

| mport foo
fromfoo I nport bar
fromfoo inport *

« | NMport *
Pollutes namespace
Makes debugging difficult

Does not import names starting with " "
If __all __ defined, usesthat list
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| npor t
- grep. py

Demo
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Packages

. Package is directory
_Init__.py

. Example
f oo/
_init__.py
bar . py
baz. py

- Importing

| nport foo
f 0o. baz. x()

fromfoo i nport bar
bar. y()

67



OOP

. Syntax

e« Init_ ()

. |nheritance

. Classvs. Instance

68



cl ass Syntax

cl ass <nane>[ (<base class list>)]:

tdéf init__(self, [<paramlist>]):

=

tdéf <pane>(self, [<paramlist>]):

o

. Like module
Code at cl ass Sscope gets executed once

69



init ()
. Called automatically

After instance s created

. Not constructor
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| nheritance

- Dynamic
All inheritance in Python is resolved at run-time

- Multiple inheritance
Mix-In classes provide convenience methods
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1S-a VS. has-a

- Inheritance vs. composition

Use inheritance only when derived classis-a
subset or extension of base class, or to inherit
behavior (i.e. mix-in). Otherwise, use composition
(make an instance of class you want to use an
attribute). For example, an Enpl oyee class
should contain aper son attribute (not inherit
from Per son), but Sal ari edEnpl oyee could
Inherit from Enpl oyee.
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Typing vs. Inheritance

- Protocol
Because Python only uses dynamic typing and late
binding, classes do not need to inherit to fit static

type definitions. Just define the appropriate
methods and it works (except for afew operations

that require builtin types).

73



Class vs. | nstance

. |nstance attribute

Accesswith sel f

. Class attribute

Access with class name

4



Private Data
- No private data

| ntrospective object system makes it impossible to
have truly private data. The closest Python comes
IS attributes with a leading double underscore (e.g.
__foo), which get name-mangling -- but it's only
Intended for namespace separation between base
class and derived class, a determined user can

easl |y access the mangled name.

Instead, Python relies on convention (attributes
with a single leading underscore are considered
private -- derived fromi nport *) and

documentation.
75



cl ass demo

- cl asses. py
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Applications

. Documenting apps
. Python files

- Distributing apps
. Testing

. Warnings

77



Documenting Apps
. Docstring

String: first non-comment line of module, class, or
function/method

Can be multi-line string (and mostly should be)
Docstring format: PEP 257

. Docstrings vs. comments

Docstrings are accessible outside the source file;
comments should only be used for information of
Interest to someone reading the source (i.e.
Implementation details)
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Python Files

* - PY

Source files

. . pyc

Compiled bytecode

* . PYO

Optimized bytecode

- . pyd

C Extensions

79



. PYO

- python -0O

Or PYTHONOPTI M ZE env var
Discards some bytecodes, including

assert

| f O:

| f _ debug
- pyt hon -QO

Discards docstrings

80



Distributing Apps

« Tool s/ freeze

. Installer
. py2exe

Usesdistutils
Windows-only
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Testing

. Test first, then code

» doct est
Simple to use, but susceptible to changes in output

- uni ttest (akaPyUnit)
Class-based assertion testing
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war ni ngs

- PEP 230

Built on exceptions

. Filterable

. Python 2.3
L ogging module planned

83



CorelLanqgquagel |

. Objects and Namespaces
- More Basics

. More OOP

. Advanced Features



ODbjects and Namespaces

. Objects
. Namespaces
. Scope

85



Everything an Object

. All datais object

Functions, types, classes, class instances, iterators,
generators, modules, and files all first-class
objects

. Accessing objects
Targets contain bindings to objects

"Binding" used instead of "reference”" because you
can only deal with objects directly, never the
references themselves (except in C API).

86



Targets

Names
Attributes

Names In object space, accessed with dot notation
Indexes/ Keys

Invisible targets
E.g.return
|mportant for understanding refcounts
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Names

. What's a name?

Bare word at builtin, module global, or function
scope (more on scope shortly)

. "Name" instead of "variabl e

Names in Python don't contain data, only
bindings, they're used like variables, mostly, but
use "names' Instead to remember the semantics

Up to now |'ve used "variable" for convenience;
from now on I'm using "name"
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Each Object a Namespace

. Attributes

Objects contain dict that maps key/value pairsto
names and objects. For some objects (primarily
built-in types, function locals, and some new-style
classes), dict gets mapped to vector for speed.

89



Namespace Demo

. nanespace. py
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Binding Operations

. Creating names

=, for (and list comprehensions), def, i nport
(al forms), cl ass, function/method calls

. Other targets

= (sequences/maps), ret urn, yi el d, pri nt,
function/method default parameters
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Scope

. Two scope hierarchies,
Execution scope
Class inheritance scope

. Read-only

Non-local scopes are read-only unless made
explicit

92



Execution Scope

. Searches three namespaces in order:
Function local
Module global
Builtins

. Shadowing
L ocals shadow globals shadow builtins

93



Nested Scopes

. Functions inside functions

. Lexical scope
Not dynamic scope
Allows static analysis of source code

. Python 2.1

from _ future_  1nport nested scopes
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Class I nheritance Scope

- Non-standard "scope” usage
Some people disagree with me that class
attribute/method inheritance should be discussed

as a''scope”, but it's a convenient way to explain
the similarities with execution scope

e self

Used in methods to distinguish between execution
scope (Implicit as in other functions) and the class
Inheritance scope (which is made explicit through

sel f)

95



Scope Demo

. Scope. py

96



Refer ence Counts
. Object deletion

Objects are deleted when no bindings reference
obj ect

. Binding

Each binding increases refcount

. Decrease refcount
Rebinding
Name going out of scope
del
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del

. Deletes bindings, not objects

. Candel partsof objects:

>>> L =11, 2, 3,4, 5]

>>> del L[1: 3]

>>> L

[1, 4, 5]

>>>d={'a": 1, 'b': 2, 'c': b}
>>> del d['Db']

>>>

{*a': 1, 'c': b5}



Refcount Cascades

. Objectsrefer to other objects

When an object gets deleted, all objectsit refersto
get decremented and may be deleted -- leading to
a cascade of object deletions

. Largelistg/dicts

Deleting alarge list or dict can take along time as
each object in the list/dict needs to be walked
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GC

. Garbage collection
|n addition to refcount, not Instead of

. Cycles

Occur when two or more objects refer to each
other; refcount can't go to zero. If no external
targets refer to cycle, cycleis"garbage" and GC
deletesit.

- del ()

Objectswith __del _ () can't be GC'd because of
ordering problem
100



Refcount/GC Demo

- refcount _gc. py

101



More Basics

. Operators
- Handling Globals

102



e = VS, ==
Can't use assignment in expression
e == VS.IS

Usei s only for object identity comparisons or
for builtin singletons (None, Tr ue, Fal se)
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Short Circuit

Evaluates until truth known

and
Evaluates until first false expression

or
Evaluates until first true expression
Example:

f() and g()
Callsg() onlyiff() true

104



True/ False
. False

None, Fal se,"",0,[], ()
_nonzero_ () or len_ () returnO

. True
Everything else

. Truth testing

If you just want the truth value of an object,
always use the bare object in a conditional:

| f obj:

105



Mutability Again

. = VS. += (and family)

= aways [re]binds

mutable vs. immutable

+= may rebind sel f to original object if mutable

106



Handling Globals

gl obal

Class or class Instance
Module

Best for sharing globals across multiple modules

Gang of Four
Modules are Singleton

107



Globals Demo
- gl obal s. py
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More OOP

. Class special methods
.- New-style classes

109



Class Special M ethods

. Double underscore

Special methods have double underscore on both
sidesof theirname(e.g. _init__ ()); donot use
double-underscores for your own methods

| eading double underscore causes name-mangling
so derived classes can't access directly

110



Syntactic Sugar

. Syntax becomes method calls
al[i] =>a. getitem (1)
al[i] = x =a. setitem (1, X)
a+ b ==a.__add (b)
a += Db =>a =a._ l1add_(Db)
a() ==a._ _call_ ()
a(x, vy, z) =>a._ call_(x, vy, z)
float(a) =>a. float ()

. Accessible magic
Just set up the right methods for your classes

111



switch/case
. Dict-based function dispatch

def red(): pass
def green(): pass
def blue(): pass

di spatch = {
‘red' . red,
‘green’ . green,
"bl ue': Dblue

}
di spat ch[ get Col or ()] ()

112



New-style Classes

. PEPs 252, 253

. Classic can't subclass builtin types

New-style classes also referred to as "type/class
unification”

- New-style classes have other benefits:
Properties
Static/class methods
Better multiple-inheritance lookup
Memory-saving sl ots_
Easier metaclasses
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Properties

. Classic classes

Needtouse getattr () and
__setattr__ (), both of which are clumsy (and
usually overkill)

.- New-style classes

Property methods can be created for individual
attributes
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Static/class methods

. Static method

Plain function in class namespace

. Class method

Like Iinstance method, except takes class argument
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Multiple-Inheritance
L ookup

. Shared ancestor

cl ass A. pass

class B(A): pass
class C(A): pass
class D(B, C): pass

Classic classes visit A twice: DBACA
New-style classes visit A once: DBCA

116



~slots

. Attributes
Normally stored in dict
sl ots  createsindexed vector

Attribute names stored with class, not instance

117



M etacl asses
- Not touching

I'm a Python expert, not awizard

Definition; metaclasses allow changing the way
classes get instantiated (yes, classes, not class

Instances)

Use case: creating classes dynamically for a
simulation (but Python's dynamic introspection
features usually don't require metaclasses for this)
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New-style Class Demo

- newst yl e. py
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Advanced Features

. |terators
. Generators
. List Comprenensions

120



|terators

- PEP 234
. Efficiency

Iterators don't need to create entire sequence

- Protocol
next () method
rai se Stoplteration when finished
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Using Iterators

e I ter()
Create iterator by callingi ter () onobject or
Instantiating a class documented to be iterator
for Implicitly callsi t er ()
i ter () oniterator usually returns same iterator

- Iter(func, sentinel)

Useiter() onregular functions
f unc Isafunction object, not function call
Discouraged -- use generators if possible

122



|terator Demo

- Iterator. py
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Generators

. PEP 255

. Function creates iterator

Generator 1S a resumable function that maintains
Its local state between callbacks into the function
(through the iterator interface)

- yield
Keyword turns function into generator
from future _ inport generators (not

needed In Python 2.3+)
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Generator Demo

. gener at or. py

. Notice

Generator code doesn't execute until first call to
Iterator's next ()

Each call to generator creates new iterator

125



Generator Pipelines

. Pipelines save memory
+ genpli pe. py

Importsgrep and uni g

126



|teratorsvs. Generators

. Generators simpler
No need to explicitly maintain state

. |terators more controllable

Can manipulate internal state (e.g., _del
method on iterator object to handle cleanup)

Can be backported to older versions of Python

127



List Comprehensions
. Syntax

[ <exprl1l> for <vars> in <iterable>
for <vars2> i1 n <iterable2> ...
for <varsN> i n <iterabl eN>
| f <condition>]

- Equivalent to
L =[]

for <vars> 1 n <iterabl e>:
for <vars2> 1 n <iterabl e2>:

for <varsN> 1 n <iterabl eN>:
| f <condi ti on>:
L. append( <expr 1>)
return L
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List Comp Examples

. Beware obfuscation
Remember: "Readability counts®

>>> nanes = ["joe", "martha", "frank", "elizabeth"]
>>> [n.capitalize() for n in nanes]

'Joe', '"Martha', 'Frank', 'Elizabeth']

>>> [n for nin nanes if | en(n)<6]

'joe', 'frank']
>>> # Cross- product
. [(1,n) for I In range(2) for n in nanes]

tko, ‘Joe'), (O, "martha'), (0, '"frank'),
(0, "elizabeth'), (1, 'joe'), (1, 'martha'),
(1, '"frank'), (1, 'elizabeth')]
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Library

. Core

. Text Processing

. Essential 3rd Party
GUIs
Other
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Core modules

e« builtin_

+ SYS

e OS
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buirltin

_builtin__ VvS_ Dbuiltins_
~_builtin Istheactua module;
__builtins__ Istheadlasused for creating the

namespace lookup

Main reason is to avoid getting flooded with
output when calling var s() In interactive mode.
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OS

. Somewhat Unix-centric

E.g.rm ->o0s. renove()

. Other platforms emulated
Read the docs
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Text processing

. String manipulation
- Unicode
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String M anipulation

- Interpolation

. String methods
. Regexes

. Text parsers
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| nter polation
. SImilar to C printf()

>>> '0s, %! % ('Hello', "world')
"Hel | o, world!'

>>> ' 040s' % "H!"

' Hi!'

>>> "% 4f' % 1.5

*'1. 5000

>>> d = {'foo': 1, 'bar': 5}

>>> 'Bar 1s UYbar)s' %d

‘Bar is 5
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String M ethods

- s.nmethod() VS.string.func(s)

String methods are favored over the st ri ng
module unless backward compatibility Is required

. Important methods

join(),split(),find(),replace(),
startswth(),endswth()

translate() (butneedsstring. maketrans())
-- fastest way to delete characters
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Building Strings

.- Avoid '+’
Especially in loops; Python immutable strings get
constantly copied

. Use
|nterpolation
join()
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Regex

- re module
P/P: regex syntax almost identical

Use objects/methods to access functionality

P/P:. Python uses string methods instead of
regexes for many common operations

. Python extensions
(?P

Named groups
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match() VS.search()

. mat ch()

Matches only at start of string (or at optional
position parameter); not quite equivalent to using
II/\II

» search()
Standard regex search
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Regex Demo

. I egex. py
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T ext Parsers

. Regex vs. nested input

Regexes don't handle nested constructs (e.g.
XML) particularly well; text parsers are designed
to handle this task

. Parsers
mxTextTools
SPARK
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Unicode
. Encode/decode

90% of the Unicode problems |'ve seen come
from getting the encode and decode steps messed

up

>>> uni code(' Andr\ x82')
Traceback (nost recent call |ast):
File "<stdin>", line 1, in ?
Uni codeError: ASCI| decoding error:
ordi nal not 1 n range(128)
>>> uni code(' Andr\x82', 'latin-1")
u' Andr\ x82'
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3rd Party Modules

. GUI
. Others



GUI Libraries

. Tkinter (default)
. WXxPython

. PyGame (SDL)
. PyOpenGL

» PyQt



Other 3rd Party

. mMxODBC

. PIL

Python Imaging Library
.- win32all

- NumPy
. PyChecker
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Resour ces
. Man URL

http://ww. pyt hon. or g/

. Tutorial

http://ww. pyt hon. org/doc/current/tut/tut. htm

. PEPs

http://ww. pyt hon. or g/ peps/

. Perl/Python conversion
http://starship. pyt hon. net/crew da/| ak/ cookbook. ht m
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Help

. conp. | ang. pyt hon / python-1i st
Bread-and-butter support

- tut or @yt hon. org

Good way to solidify your own knowledge by
hel ping beginners
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Reference Books

. Programming Python
. Core Python Programming

- Python in a Nutshell
Not yet out

. Python Essential Reference
If you get just one book, thisisit
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Other Books

. Python Cookbook
Similar to Perl Cookbook

. Python Programming on Win32
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Text Processing
. SPARK

http:// pages. cpsc. ucal gary. ca/ ~aycock/ spar k/

. mxTextTools

http://ww. | enmburg. com fil es/python/ nkText Tool s. ht m
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Advanced Topics

.- New-style classes
http://ww. python.org/ 2. 2.1/ descrintro. htmn

. Unicode

www. r eport | ab. conii 18n/ pyt hon_uni code tutorial. htmn

. Regexes

re module
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GUIs

. Tkinter

http://ww. pyt hon. org/topics/tkinter/

. WXPython

http://ww. wxpyt hon. or g/

. PyGame (SDL)

http://ww. pygane. or g/

. PyOpenGL

http://pyopengl . sourcef orge. net/
http://ww. riverbankconputi ng. co. uk/ pyqt/i ndex. php

153



3rd Party Libs
. mxODBC

http://ww. | enburg. com files/python/ mkODBC. ht m

. PIL

http://ww. pyt honwar e. com products/pil/

. win324all

http://starship. python. net/crew mhammond/

- NumPy

http:// nunpy. sourcef orge. net/

. PyChecker

http://pychecker. sourceforge. net/
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Dev resour ces

- Dev guide
http://ww. pyt hon. or g/ dev/

. Verson differences
http://ww. ank. ca/ pyt hon/

PEP 290
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Jython

. Man

http://ww. | ython. org/

. Jython vs. CPython

http://]ython. sourceforge. net/docs/differences. htnl
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