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Why care about Python?

Can do everything Perl or Tcl can do.

Is far more elegant than either.
Easier to learn.

Easier to read.

Easier to write.

Easier to maintain.

Easier to collaborate with others.

Python is buzzword compliant

Object-oriented
VHLL

Scripting Language
Dynamic

RAD

Portable
Embeddable
Extensible
Web-enabled



Major features

® Powerful data structures
® strings, autoexpanding arrays and hash tables
® Regular expressions
® |arge standard library
® Remarkably clear syntax
® Caches byte-code
® JPython
The Life of Python
® Created by Guido van Rossum in 1990 at
CWI, Amsterdam
® Development continues by Guido, now at
CNRI, Virginia
® Named after Monty Python's Flying Circus
® Python Software Activity (PSA)
e 7th annual Python Conference, November
10-13, Houstin
® Commercial support and training
® Python Journal
® Python Consortium
What's Python good for? (.2
® Systems administration
® regular expressions, sockets, posix
® GUI's
® Tk, MFC & ActiveX, X11, Motif, Mac
® |Internet scripting
e CGlI, HTTP, applets, agents, crawlers
® Database programming

® Python persistence, Oracle, Informix, Sybase,
Gadfly, Postgres, mSQL



What's Python good for? (2.2

Component integration (""glue”)

® embedded scripting tools, system front ends,
ActiveX

Rapid Application Development (RAD)
Prototype-and-migrate, fast turnaround

Numeric programming
® NumPy, Los Alamos's Avalon

What's Python not good for?

Time-critical components

® Solution: implement Python module in C/C++
® Example: NumPy = Python + C extension
Very large programs

® Strong type checking

More Python Features

No compile or link steps

® Rapid development-cycle

No type declarations

® programs are simpler, shorter, more flexible
Automatic memory management

® garbage collection avoids bookkeeping code
Classes, modules, exceptions

® modern, modular **programming-in-the-large”™”
support

Operator overloading, default arguments,
keyword arguments

Dynamic loading of C modules



Even more Python Features

Dynamic reloading of Python modules

Universal " first-class”” object model

Interactive, dynamic nature

® incremental testing, runtime program
construction

® Access to interpreter information

® metaprogramming, introspective objects

Compiles to portable byte-code

Can 'freeze’” executables

True “freeware”’, no copyright restrictions

Python portability

Unix

Windows 3.1, 95, NT
MS-DOS

Macintosh

0S/2

VMS

BeOS

Amiga, Atari ST

etc.

Platform extensions

PythonWin
® ActiveX, MFC, COM, DLL's

MacPython
® AppleEvents
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=) Python for Win32 [~ =]
File Edit Yiew Window Help

NEEEEEEE \

=| Interactive Window bl |

>»> import sys

>3> sys.path

[*-', 'Czvypythony\scripts', *.*, 'lib', *\\python‘
>»> for dir in sys.path: print dir

C:\pythony =] i d
# Base class for a win32ui Window.

1ib )
\python\liclass Window:
" A Python base class for a window. "™
def _ init_ ( self, wnd ):
“ctor - Hust be constructed with a ui_window ol
self .und=und
def GetWindowText(self):
retur = =

[TT=]*

def Setwi ontiDemo
retur|
% def HookC|
retur
puieme. gy def Hook Pyt h on R u I €S '
retur|
4]
-
Hier List Test _:
Ready MUK [
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Standard modules

Persistance: pickle, shelve

Regular expressions: re

Systems programming: posix, signal, socket,
find, dimodule

Performance: thread, profile

Web: cgi, httplib, htmllib, xmllib

Email: rfc822, smtplib, imaplib, mimetools,
binhex, uu, base64, mailbox, md5, poplib,
mhlib

Other internet: ftplib, nntplib

Multimedia: audioop, imageop, jpeg
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Major Python packages

Netscape plugins

Tkinter

PIL: imaging library

ILU: distributed objects (CORBA)
SWIG: C/C++ wrapper generator
NumPy

Grail web browser

PyApache

PyGTK (bindings to Gnome and GIMP)
Mailman

PalmPython

ExpectPy

PyOpenGL 15



Grail: Conway’s Game of Life, in Grail =
Fle Go Search Bookmarks Help

| uRL: |httpmonty cnri reston va us/grail-0.2/demoifefindex htm

Done

Conway's Game of Life X
leration: 70
| [}
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Cear I Load... I save... I Recenter I

Step 1 I Stepn I 1 Go | Stepsize: [10

The Game

(This description is adapted from Daniel C. Dennett: Darwin’s Dangerous ldea. The game of Life
was invented by the mathematician John Horton Conway, and first popularized by Martin Gardner
in his "Mathematical Games" columns in the Scientific American of October 1370 and February
1971)

Life is played on a1 grid, such as a , using simple counters, such as
pebbles or pennies--or one could go high-tech and play it on a computer screen. It is not a game
one plays to win; if it is a game at all, it is solitaire. The grid divides space into square cells, and |/ l 6

Python in the "real world™

Infoseek
® Ultraseek

Four11, Rocketmail, Yahoo

Blue Sky animation
® cockroaches and Pepsi jingles

Lawrence Livermore

NASA

Red Hat

Caldera

eGroups (a.k.a. Findmail)

Bank United

TakeFive (Sniff+) 17

Python versus...

Tcl
® Power: not just a string processor, modules,
OOP

Perl
® Coherence: readability, maintainability,less magic

Java

® Simplicity: dynamic typing, God is in the details
Smalltalk

® (Conventional: “'if”" statements are not objects
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Internet resources

@ Python's web site: www.python.org

® Python's FTP site:
ftp.python.org:/pub/python

® Usenet newsgroup: comp.lang.python

® Python quick reference guides:
® http://starship.skyport.net/quick-ref1_5.html
e http://www.nmt.edu/tcc/help/pubs/lang.html
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Python books

® Reference manuals that come with Python
Python Tutorial
Python Reference Manual
Python Library Reference
Extending and Embedding the Python Interpretter
Python/C API Reference Manual
® Programming Python. Mark Lutz. O'Reilly & Associates.
® Internet Programming with Python. Aaron Waters, Guido
van Rossum, James C. Ahlstrom. M&T Books.
® Das Python-Buch. Addison Wesley
® Upcoming books:
® [earning Python. Mark Lutz & David Ascher. O'Reilly &
Associates.
® Python Pocket Reference. Mark Lutz. O'Reilly &
Associates.
® Python's library modules and demos. 20

Numbers

% pyt hon
>>> g # integers

>>> b

>>> p

5

>>> OxF + 010 # hex & octa

23

>>>p / (2.0 + a) # floating point
0.8

>>> 99999999999999999999999 + 1

Overflowkrror: integer literal too |arge

>>> 99999999999999999999999L + 1 # long ints
100000000000000000000000L

>>> (3 + 4j) * (1 + 5j) # conpl ex nunbers
(-17+19j)

o
/

N W

+ a
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Strings

>>> sl # enpty string
>>> 52 "spam s" # nested quotes
>>> s2[ 0] # i ndexi ng

s

>>> s2[ - 3]

m

>>> s2[ 1: 4] # slicing

" pami

>>> s2[-3:]

" s

>>> 'abc’ + ' def’ # concati nation
"abcdef’

>>> "That is % % bird!" % (1, "dead")

"That is 1 dead bird!’ # formatting

22

Lists

>>> L1
>>> L2
>>> L3
>>> L2
[3, 1,
>>> |2,
>>> L2
[3, 1,
>>> del L2
>>> L2

[3, 1, 1, "foo']

>>> |12[1:3] =[6, 6, 6] # slice assignmmt
>>> L2

[3, 6, 6, 6, "foo']

>>> range(5) # make int lists
[0, 1, 3, 4

>>> range(6 2 3)

[6, 9, 12, 15, 18]

>>> for x in L2: print x,

366 6 foo 253

[] #
3, 1, 4, 1] #
"abc", ["def", "ghi"]] #

L3 ?

#

1, "abc’, ['def’, ’ghi
pend( f 00" )

1, 'foo']

[ 2] # shri nki ng

P $D-l>+|l|l 1

Dictionaries

>>> dl = {} # enpty dictionary
>>> table = { "Perl": "Larry Wall",
"TcI"' " John” Qust er hout ",
thon": "Guido van Rossunft }
>>> t abl e[ " Pyt hon"]
" @Qui do van Rossumi
>>> tabIeE"Llsp" = "John McCarthy"
>>> d2 = "br eakf ast " - { "eggs": 2, # nested
"bacon": 3 1}
>>> d2. has _key("breakfast")
1
8>> d2. has_key("eggs")

I>> d2[ "breakfast"] . has_key("eggs")
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Properties of containers

® Heterogeneous

® Nestable

® Shared object references
® Dynamically resizable
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Files
>>> o = open("/tnp/foo", "w') # output file
>>> | = open("/etc/resolv.conf", "r")# input file
>>> i . readline()
"domain mt.edu\ 012’
>>> i . readline(
"nameserver 18.72.0.3\012
>>> o.write(i.readline())
### Ot her file methods:
i .read(?, i.read(1l), i.readlines()
o.witelines()

Functions

® Arguments are passed by object reference

® Assignments create local variables
® unless preceded with “"global”” statement

® Variable references search 3 scopes:
® |ocal, global, builtin

® Keyword arguments, varargs, default values
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Functions

# Conpute the intersection of two |ists:

def intersect(listl, list2):
retval =
for x in lIstl:
If x in list2: retval.append(x)
return retval

>>> jntersect([1, 2, 3], [1, 4, 3, 8])
[1, 3]

>>> jntersect ("SPAM', "SCAM')
['S, "A, "M]

Exceptions

def kaboom(listl, n):
try:
print |istl][n]
except | ndexError:
print "Hey!"

Z>> kaboon([0, 1, 2], 2)

>>> kaboon([0, 1, 2], 3)
Hey!

Modules

file: hello.py
def printer(x):
print Xx

%python

>>> inort hel |l o

>>> hello.printer("Hello world!")
Hell o worl d!

>>> fromhello i
>>> printer("Hello wor
Hell o worl d!

>>> fromhello i
>>> printer("Hello world!")
Hell o worl d!
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rename (intro)

%Ils
12bar. asc 3bar. asc 67f 00. asc 927f 00. asc

% rename-n ' ([0-9]*)(*)\.asc$  '\2\L.txt’
927f oo. asc --> f00927. txt

67f 00.asc --> foo067.txt
12bar.asc --> bar12.txt
3bar.asc --> bar3.txt

% rename’~([0-9]*)(*)\.asc$ '\2\L.txt’

rename gofs

#!/usr/bin/env pythonl.5

i nport getopt, re, os
from posi xpath inport basenanme, exists, islink
fromsys inport argv, exit, stderr, stdout

def usage():
rog = basenane(argv[0
gtdgrr.mwite("uéagg:[Qé%rog)s [-n] re sub\n"
% vars())
exit(l)

def error(nessage):
stdout.flush2%
stderr.wite(basenane(argv[0]) + ": " +
nessage + "\n")
exit(l)

rename @ofs

def main():

# Check for conmmand |ine flags:
show flag = 0
try:
options, args = getopt.getopt(argv[1l:],"n")
except getopt.error, nessage:
error (message)

for pair in options:
if pair[0] == "-n": showflag = 1
if len(args) !'= 2: usage()
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rename @oss)

# Cenerate list of rename pairs:
pattern = re.conpilefargs[O])
sub_pattern = args[1
dir = os.listdir(".")
file_renanes = []
for filenane in dir:
if pattern.search(fil enane):
file_renanes. append(
[Tilenane, pattern.sub(sub_pattern
filenane)])

# Make a list of just the new fil enanes:
def second(list): return list[1

]
new fil enanes = map(second, file_renanes)
# Alternate way of doing the above:

# new fil enames = map(l anbda pair: pair[1],
# file renames) 34

rename @ofs)

# Check to make sure that we don’t have a

# conflict with destination fil enames:

new fil enanes. sort ()

for i in range(len(new filenames) - 1):

if new filenames[i] == new filenanes[i+1]:
error("Two source files map to the "

"sane destination: "
+ new filenames[i])

# Check to make sure that we are not going
# to overwite an existing file:
for filename in new fil enanes:
if exists(filename) or islink(filenane):
error("File already exists: "
+ filenane)
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rename sois)

# Performthe renam ngs:

for pair in file_renanes:
if show flag: print pair[0], "-->", pair[1]
el se: os.renanme(pair[0], pair[1])

# Execute the program
if name_ =="_main__

mai n()
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bigdf (1 of 4)

#!/usr/ bin/env pythonl.5

fromos inport popen
fromstring inmport split

# The directory where the "disklist” file Ii :
dlskllst _path = "/xtel/etc/amanda/ dail y/ di sklist"

# Read the diskli st f||
di sklist = open(disklis path, "r").readlines()

37

bigdf (2 of 4)

# Make a dictionary that maps a hostnane to a
# list of its filesystem nanes:
fs dict = {}
forII_inelndl I((II )
ine = split(line
host = Ip ne[ O]
filesystem = line[1]
if fs_dict.has_key(host):
| fs_dict[host].append(fil esysten)
el se:
fs_ dict[host] = filesystem]

# Accunul ators to hold the total disk space

# used and free space renaining:

total _used = 0

total _avail = 0 38

bigdf (3 0f 4)

gin to each host and run "df". Filter out
nes that do not correspond to backed up
| esystens, parse lines those that do, display
e data in a tabular format, and keep runni ng
total s:
format = "% 10s % 15s 9%45s %45s"
print format % ("Host", "Filesystem', "Used",
"Avail ")

for host in fs di ct. keys():

fsllst fs _dict[host]

df popen("rsh % df" % host).readlines()

for I| ne in df:
line = split(line)

0
i
i
h

try:
used field = line[2
avail _field = line[3]
fs = line[5]

except | ndexError: continue 39



bigdf (4 of 4)

if fsinfs_|ist:
used = int(used field)

avail = int(avall field)
total used = total used + used
total _avail = total avail + avail
print format % (host, fs, used, avail)
print format % ("TOTAL", "", total used
total avail)

line_accumulator.py o2
fromstring inport split
cl ass Li ne_accunul ator:
def __init (sel f):
self.acc ="
self.lines =[]
def add_string(self, str):
newﬂnes-spllt(str "\n")
new |lines len = | en(new i nes)
if new lines_len == 1:
self.acc = self.acc + str
el se:
sel f.lines. append(sel f.acc+new_| i nes[0])
if newlines_len > 2:
self.lines[sys.maxint:] =\

new | ines[1:-1]
self.acc = new lines[new lines len - 1] 41

line_accumulator.py o2

def get _line(self):
i f not self | i nes: return None
retval = self. | i nes[ 0]
del self.!lines[O]
return retval + "\n"
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getkb (1012

#! /usr/ bin/env pythonl.5

i nport re

fromformatter inport Null Formatter
fromhtmlib inmport HTM_Parser _ o
fr0ﬁ1pOSIXBath I nport basenane, exists, islink
fromurllib inmport urlopen

fromurl parse inmport urljoin

url = "http://ww.gaffa. org/wow pg_gui de. htm "
pattern = re.conpile("k.*\.(jpg|gif)$")

def get _page(url):
htm _page = urlopen(url).read()
parser = HTM_Parser (Nul |l Formatter())
par ser. feed(htm _page)
par ser. cl ose()

return parser 43

getkb 2012

def get _renmote file(url,filepath,local filenane):
if (exists(local _filenane) or
i slink(local filenane)):
stderr.wite("File already exists: % \n" ¢
| ocal _filenane)

el se:
file_url urljoin(Curl, filepath)
out put _f = open(l ocal _fil enane, "wb"

ile 0 )
output _file.wite(urlopen(file_url).read())
output _file.close()

# The script:

page = get_ﬁage(url)
for filepath I n page.anchorlist:
filename = basename(fil epath)
if pattern.search(filenane):
get renote file(url, filepath, filenamne) ZL4
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