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Today’s Outline 

1. Basic programming: Introduction to Python 

2. Socket Programming 

3. WWW information processing 
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1. Introduction to Python 

Programming should be simple. 
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Preliminaries 

• The Official Python Homepage 
– http://www.python.org  

– Free for all 

– Usually, it is already included with most Linux 
distributions 

• Enthought Python Distribution (EPD) 
– http://www.enthought.com/products/epd.php  

– “Kitchen and sink included” 

– Free for academic (degree-granting institutes),  but 
must pay for other uses 
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Some good references 

• Python documentation, tutorial, and howto’s 

– http://www.python.org/doc/  

– http://docs.python.org/tutorial/  

– http://docs.python.org/howto/  

• “Tutorial on Network Programming with Python”, N. 

Matloff, UC Davis 

– http://heather.cs.ucdavis.edu/~matloff/Python/PyNet.pdf  
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Some good references 

• Book: there are many  

– search Google and/or Amazon 

 

• Examples of codes 

– http://python.net/crew/wesc/cpp/  
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“Hello world” compared  

• HelloWorld.py 

 

print “Hello World” 

 

• HelloWorld.c 

 

#include <stdio.h> 

void main(void) 

{ 

   printf( “Hello World\n” ); 

} 
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“Hello world” compared  

• HelloWorld.py 

 

print “Hello World” 

 

• HelloWorld.java 

 

class HelloWorld  

{ 

  public static void main(String args[]) 

        { 

           System.out.println("Hello World!"); 

        } 

} 
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Using Python’s IDLE  
(Integrated Development Environment) 

Apinun, IntERLab 9 



Using Python’s IDLE 
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C/C++ Like String Formatting 
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The ‘for’ Loop 
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The dir() function allows you to see what’re available 
The ‘import’ keyword allows you to use more modules 
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Two different ways to import 

• Approach 1 

import modulename 

• Approach 2 

(2.1)   from modulename import  item1, item2,… 

(2.2)   from modulename import * 
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Import approach 1 : OO style 

This is a clean object-
oriented approach. When 
you use any object, you 
refer to its parent. 
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Import approach 2.1 : selective import 

There is no parent object 
in this case.  It may be 
easier to write a program, 
if you know the scope of 
the objects and do not 
accidentally overwrite the 
imported objects !!! 
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Import approach 2.2 : import everything 

Be careful !! You get 
everything from the module 
at the top level.  And if you 
import many modules to the 
same level, chances of 
having naming conflicts can 
be high. 
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As you might guess, the command 
dir( __builtins__ ) lists all built-in functions 
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help( ) can give you information … 
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Some of Python’s basic data types 

• Integer  

• Long integer 

• Floating point 

• String 

• Complex 

• Boolean 

• List 

• Dictionary 

• Set 
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Integer, floating point and string data types 

The type() function tells  
you the object’s type. 

Types of variables automatically 
follow the types of their values. 
No need to declare the variables ;-) 

Type conversions, if possible,  
occur automatically. 

Otherwise, you 
get an ‘Exception’ 
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Long integer and complex data types 

Conversion to long integer  
is automatic  

(0+1j) is the square root of -1  
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Boolean data type 

It is a bit tricky here, we better stick 
with the ‘True’ and ‘False’ notations. 

The bool() type conversion interprets 0 as False, 
but anything else as True.  

Less tricky than the above 
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Explicit type conversions 

When convert to float, be careful with  
hardware’s floating point precision !! 

You can make a list 
from a string, but 
the reverse may 
not be the same! 

If you cannot explicitly 
convert it, you will know. 
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List objects 

• A list consists of ordered python objects 

• You can mix objects of different types in a 
single list 

 

>>> [1, 2, 3, 'Hello', 'World', 0.2 ] 

 

[1, 2, 3, 'Hello', 'World', 0.2] 
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Methods applicable to list objects 

• Append 

• Count  

• Extend  

• Index 

• Insert 

• Pop 

• Remove 

• Reverse 

• Sort 
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The list.append() method 
>>> a = list() 

>>> a.append('1') 

>>> a.append(['2','3','4']) 

>>> a 

['1', ['2', '3', '4']] 

>>> a.append([['x','y','z'],['Hello', 'World']] ) 

>>> a 

['1', ['2', '3', '4'], [['x', 'y', 'z'], ['Hello', 'World']]] 
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The list.extend() method 
>>> b = list() 

>>> b.extend('1') 

>>> b.extend(['2','3','4']) 

>>> b 

['1', '2', '3', '4'] 

>>> b.extend( [['x','y','z'],['Hello', 'World']] ) 

>>> b 

['1', '2', '3', '4', ['x', 'y', 'z'], ['Hello', 'World']] 
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The list.insert() method 

>>> x = ['A', 'B', 'C', 'D', 'E' ] 

>>> x.insert( 2, 'Hello' ) 

>>> x 

['A', 'B', 'Hello', 'C', 'D', 'E'] 

>>> x.insert( 4, 'World' ) 

>>> x 

['A', 'B', 'Hello', 'C', 'World', 'D', 'E'] 
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The list.reverse() method 

>>> x = ['a', 'b', 'c', 'd', 'e'] 

>>> x 

['a', 'b', 'c', 'd', 'e'] 

>>> x.reverse() 

>>> x 

['e', 'd', 'c', 'b', 'a'] 
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The list.sort() method 

>>> y = [1, 4, 2, 6, 8, 0, 9] 

>>> y.sort() 

>>> y 

[0, 1, 2, 4, 6, 8, 9] 
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The list.pop() method 
>>> x = [101, 102, 103, 104, 105, 106] 
>>> x 
[101, 102, 103, 104, 105, 106] 
>>> x.pop() 
106 
>>> x 
[101, 102, 103, 104, 105] 
>>> x.pop() 
105 
>>> x 
[101, 102, 103, 104] 
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The list.pop() method 
>>> x = ['Zero', 'One', 'Two', 'Three', 'Four', 'Five', 'Six' ] 
>>> x.pop(4) 
'Four' 
>>> x 
['Zero', 'One', 'Two', 'Three', 'Five', 'Six'] 
>>> x.pop(5) 
'Six' 
>>> x 
['Zero', 'One', 'Two', 'Three', 'Five'] 
>>> x.pop(1) 
'One' 
>>> x 
['Zero', 'Two', 'Three', 'Five'] 
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The list.count() method 

>>> x = [1, 2, 3, 'a', 'b', 'c', 'a', 2, 2] 

>>> x 

[1, 2, 3, 'a', 'b', 'c', 'a', 2, 2] 

>>> x.count( 2 ) 

3 

>>> x.count( 'a' ) 

2 
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Dictionary objects 

• A dictionary is a series of modifiable                    
{ key:object } entries 

• Each key is associated with a specific object 

– A key must be one of the hash-able types  

• integer/long, string, float, complex 

– An object can be of any Python type 

 

 >>> {1:'Peter', 2:'John', 3:'Rose', 'h':['Get','Help']} 
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Dictionary Example 

You can add a new entries to the 
dictionary in the form of key →  object 

This simplifies record 
management effort 
and our lives !! 

dict.keys() and 
dict.values() 
methods 
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The dict.get() method 
>>> x = { 1:'One', 2:'Two', 3:'Three', 4:'Four' } 
>>> x.get( 2 ) 
'Two' 
>>> x[2] 
'Two' 
>>> x.get(5) 
>>> x[5] 
 
Traceback (most recent call last): 
  File "<pyshell#5>", line 1, in <module> 
    x[5] 
KeyError: 5 
 

Notice that there’s no error here 

This causes a KeyError exception 
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The dict.iterkeys() method 

>>> x = { 1:'One', 2:'Two', 3:'Three', 4:'Four' } 
 
>>> ik = x.iterkeys() 
>>> for k in ik: 
  print k 
  
1 
2 
3 
4 
 
 

Notice that  ik can be used for one-time only 
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The dict.itervalues() method 

>>> x = { 1:'One', 2:'Two', 3:'Three', 4:'Four' } 
 
>>> iv = x.itervalues() 
>>> for v in iv: 
  print v 
  
One 
Two 
Three 
Four 

Notice that  iv can be used for one-time only 

Apinun, IntERLab 



Set objects 

• Allow basic set operations 

– Union 

– Intersection 

– Difference 
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Example of Sets 
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In terms of network programming …  

• Which Python data type(s) would you use to   

– keep the history of the URLs (websites) that you 
have visited ? 

– count how often you visit particular URLs ? 

– discover and maintain connectivity with your 
neighbor nodes ? 

– implement a DNS-like name lookup service. (e.g. 
mapping ‘www.google.com’ to ‘79.14.254.104’) ? 

– monitor available services (e.g. ftp, http, ssh) on a 
website ? 
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Function definition 

Use ‘def’ keyword to 
define a function 

Documentation is easy. 
You SHOULD document 
your code for readability.  

Type conversions occur 
automatically, if x and y 
are compatible with ‘+’  
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Exception handling 

This is a bad 
way for a 
program to 
die.. 

We use the ‘try’ and 
‘except’ construct to 
handle exceptions 
like this 
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Applying a function to all list elements 

Say, we want to 
compute the squares 
of all elements in x 

This is a slow way to 
do it.    
 
Can we make it 
faster & shorter ? 
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Applying a function to all list elements 

This is a shorter and 
faster way to do it.  
The map( ) function 
replaces the for loop 
in previous example. 
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Applying a function to all list elements 

This is another shorter 
and faster way to do it.   
We define a lambda 
function (i.e. a function 
without an explicit 
name), right inside map( 
).  
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Let’s plot 
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Plotting multiple series 

>>> from pylab import * 

>>> x = arange( 0, 10 )   # a list  *0,1,…,9+  

>>> y1 = x * 2  

>>> y2 = x ** 2 

>>> plot( x, y1, 'ro:', x, y2, 'gd-' )  

>>> show()  

 



More Matplotlib examples 

• http://matplotlib.sourceforge.net/gallery.html  
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Exercise : plot a unit circle (radius 1) 



Make your computer speak 
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2. Socket Programming 

Connecting computers… 
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Sending information between computers 

Hello There 
Good 

Afternoon 
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RecvMesgUDP.py   (UDP/IP) 
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SendMesgUDP.py   (UDP/IP) 
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Exercise 

• Modify RecvMesg.py so that it reads 
the received message to you out 
loud… 
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Exercise : Identify the problems associated 
with SendMesgUDP.py and RecvMesgUDP.py 

• What happens if : 
– You send a message to someone who is not 

running RecvMesgUDP.py ? 

– You send while your network interface is down ? 

– You send to an IP which is in the same subnet ? 

– You send to an IP which is in a different subnet ? 

– MAX_SIZE is too small ? 

 

• Do you experience any other breakdowns ? 
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RecvMesgTCP.py   (TCP/IP) 
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SendMesgTCP.py   (TCP/IP) 
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Exercise : Identify the problems associated 
with SendMesgTCP.py and RecvMesgTCP.py 

• What happens if : 

– You send a message to someone who is not 
running RecvMesgTCP.py ? 

– RecvMesgTCP.py dies  ? 

– SendMesgTCP.py dies ? 

– MAX_SIZE is too small ? 

 

• Do you experience any other breakdowns ? 
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socket.gethostbyname() and 
socket.gethostbyname_ex() 
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Further self study 

• What are blocking vs. non-blocking sockets ? 

– How can use make use of them ? 
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3. WWW information processing 
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Web browser control 

>>> import webbrowser 

>>> webbrowser.open_new( 'http://www.google.com' ) 

>>> webbrowser.open_new_tab( 'http://www.yahoo.com' ) 
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Exercise :  Interfacing with Google maps™ 

• The Google maps™ service allows us to open a 
map using a URL similar to the following  

 

http://maps.google.com/maps?f=q&source=s_q
&hl=en&q=14.077458,100.612863 

 

Write a program that asks the latitude and 
longitude of a location and show such a location 
on Google maps™ 
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Retrieving html data from a web page 

>>> import urllib 

>>> web  = urllib.urlopen('http://cnn.com') 

>>> text = web.read() 

>>> print "read", len(text), "bytes" 

>>> print text 

 

You will get the whole 
html document in a 

single string 
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XML DOM Parsing 

>>> from xml.dom import minidom 

>>> import urllib 

 

>>> url = 'http://www.w3schools.com/xml/simple.xml' 

>>> web = urllib.urlopen( url ) 

>>> xmldoc = minidom.parse( web ) 

>>> web.close() 

 

>>> print xmldoc.toxml()  

 

 

 



If you drive, then fuel price is one of 
your concerns 

Apinun, IntERLab 69 
Source: PTT 



An HTML parser example 
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Sample output 
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Exercises 

• Think about how to make the oil price html 
parser smarter 

• There are some other web sites which offer 
much nicer web services, can you identify 
these sites and how to use them ? 
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Thank you for your attention 
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