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History of Open Source

In the 1960s, software came free with hardware.
Users were programmers and software developers.

In the mid 1970s, software became a commercial product.
Personal Computing meant that users did not program.

Unix, developed at Bell Labs and University of Berkeley
(BSD) became a commercial product of AT&T in 1984.

GNU (not Unix) project started at MIT in 1984 by Richard
Stallman. The Free Software Foundation published a �rst
version of the General Public License (GPL) in 1988.

In 1991, a �rst version of what later became Linux is
released. Linux = Linus+Unix, started by Linus Torvalds.

MIT started the OpenCourseWare project in 2000.
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Intellectual Property Rights
and software

Intellectual property rights (IPR) grant authors the possibility
to control copying, modifying, and distributing products.

Four tools to protect IPR:

trade secret con�dential information used to compete

trademark is word, name, symbol used to distinguish

copyright grants authors exclusive rights to copy, sell,
license, distribute, modify, translate, etc.

patent gives creators exclusive rights to manufacture
and sell invented goods.

A commercial program is typically delivered by giving only
its object code, in contrast to open source.
Licenses may explicity forbid reverse engineering of code.
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General Public License
Motivation: needs and bene�ts of open source

1 mission critical and scienti�c applications place a very
strong emphasis on correctness.

2 given enough eyeballs, all bugs are shallow.

Note: free as in free speech, not free beer.
Software is also a service.
Copyleft as reverse of copyright:

1 �rst state that the code is copyrighted

2 give everyone all rights on the code

3 only if the distribution terms are unchanged

The code and the freedoms become legally inseparable.
The license imposes a `share alike' restriction.
Many open source licenses exist, 4 most popular: GNU
GPL, GNU Library or Lesser GPL, Mozilla Public License,
and Berkeley Software Distribution.
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M. Muffatto: Open Source. A Multidisciplinary Approach, 2006.
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Computer Ethics

Intellectual property rights are an important chapter of
ethical issues of computing.
Computers have an enormous impact on society.

Other various social, legal, often controversional issues are

1 privacy and personal information

2 encryption and interception of communications

3 can we trust the computer?

4 freedom of speech

5 computer crime

6 computers and work

7 who bene�ts most?

8 professional code of ethics
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Module Search Path

The module sys is built-in, after
>>> import sys
>>> help(sys)

The description starts with
This module provides access to some objects used
or maintained by the interpreter and to functions
that interact strongly with the interpreter.

Where does Python �nd the modules?
>>> sys.path
['', '/usr/local/lib/python25.zip', ...

The sys.path is a list where to look for modules, starting
at the �rst element in the list, usually the current director y, to
change this:
>>> sys.path.insert(0,'/tmp')
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Module Built-in Functions
dir()

The dir() function has the speci�cation:
input: the name of a module and
output: a sorted listed of strings with the names de�ned
by the module.

After import math , followed by dir(math) we see

1 the usual mathematical functions

2 mathematical constants math.e and math.pi

3 attributes __doc__ , __file__ , and __name__.

The three attributes in the module math :

math.__doc__ a documentation string

math.__file__ location for the static object

math.__name__ name of the module (without path)
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Module Built-in Functions
locals() and globals()

The functions locals() and globals() take no
argument. They return local and global names.
On return are dictionaries, the keys are strings.
Application: see if a variable is already de�ned:
>>> 'x' in globals()
False
>>> x = 2
>>> 'x' in globals()
True

The �rst we see in both is __builtins__ :

• The module __builtins__ is always loaded �rst
when we launch Python.

• Type help(__builtins__) to see more.
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Packages
hierarchical �le directory structure

Modules in larger software systems are
decomposed again into modules.

Python provides multi-modules packages, with naming as

< package name > . < module name >

NumPy is a multi-module package:

>>> import numpy
>>> import numpy.linalg

The linalg provides linear algebra operations.
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Making our own Package

Recall the automated quiz of last lecture.
The code for program is de�ned in four �les.
Each �le is one module.

Five steps to de�ne a package:

1 create the package directory (or folder)

2 make the initializer module __init__.py

3 test the import of the package

4 set the path in Python shell of IDLE

5 add statements to __init__.py

6 providing a description of the package

The �rst two steps are essential to make a package.
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Step 1: the package directory

We choose a name for our package and create a directory
with this name. For our example: 'autoquiz'.
Then we copy all modules (.py �les) into this directory.

Unix commands:

$ mkdir autoquiz
$ cp ../Lec22/ * .py autoquiz

The .. is one directory up and * is a wildcard.

Then the directory autoquiz contains

autoquiz/
dialogue.py
quand.py
questions.py
quiz.py
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Step 2: the initializer module
de�ned by the �le __init__.py

Methods with prede�ned implementations have double
underscores around their name. The code of the method
__init__ is executed when the package is imported.

As programmers we may alter what __init__ does,
e.g.: importing names into the current namespace.
At this point, we leave the __init__.py empty,
except perhaps for some comment lines.

autoquiz/
__init__.py
dialogue.py
quand.py
questions.py
quiz.py
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Step 3: test import of package

If the location of the directory is a subdirectory of the current
directory, then we may simply at the command prompt type:

$ python
>>> import autoquiz.quiz
Which statement is true ?
1. a compiler formats source code
2. a compiler stores code on file
3. a compiler executes object code
4. a compiler translates source code
type a number between 1 and 4 :

If we look into the autoquiz directory again,
then we see �les with extension pyc .
Files ending with pyc contain bytecode.
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Step 4: setting the path
to use the package in the Python shell of IDLE

If the absolute path name for the directory autoquiz is
/tmp , then we type

>>> import sys
>>> sys.path.insert(0,'/tmp')
>>> import autoquiz.quiz
How many bits go in one byte ?
1. 8
2. 4
3. 2
4. 16
type a number between 1 and 4 :
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Step 5: adding statements to
__init__.py

We add two statements to the �le __init__.py :

# initializes the package autoquiz
print 'welcome to our quiz'
import quiz

Then importing autoquiz has the effect:

>>> import autoquiz
welcome to our quiz
How may bits go in one byte ?
1. 8
2. 4
3. 2
4. 16
type a number between 1 and 4 :
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Step 6: adding documentation

After import autoquiz , help(autoquiz) shows

Help on package autoquiz:

NAME
autoquiz - # initializes the package autoquiz

FILE
/tmp/autoquiz/__init__.py

PACKAGE CONTENTS
dialogue
quand
questions
quiz
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more comment lines
in the �le __init__.py

If we change __init__.py into

# an automated quiz to test some basic
# terminology about computer science
print 'welcome to our quiz'
import quiz

Then the lines will show up in the DESCRIPTIONblock
of the help output.
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output of help(autoquiz)

Help on package autoquiz:

NAME
autoquiz

FILE
/tmp/autoquiz/__init__.py

DESCRIPTION
# an automated quiz to test some basic
# terminology about computer science

PACKAGE CONTENTS
dialogue
quand
questions
quiz
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NumPy
Numerical Python

Available for download via http://numpy.scipy.org/ .

Python has no array types or methods to deal with matrices,
which are essential for scienti�c computing.

>>> from numpy import array
>>> A = array(([1,2],[3,4]))
>>> A
array([[1, 2],

[3, 4]])
>>> from numpy.linalg import det
>>> det(A)
-2.0

Computing just like in Maple, MATLAB, or Octave.
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Linear Systems

Suppose we want to solve
�

x1 + 2x2 = 5
3x1 + 4x2 = 6

First we de�ne the arrays:

>>> from numpy import array
>>> A = array(([1,2],[3,4]))
>>> b = array(([5],[6]))

and then we apply the solve :

>>> from numpy.linalg import solve
>>> solve(A,b)
array([[-4. ],

[ 4.5]])
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>>> from numpy.linalg import solve
>>> solve(A,b)
array([[-4. ],

[ 4.5]])
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Visit www.opensource.org and www.gnu.org .
Assignments:

1 Where can you �nd the Python license on your
computer? Compare the Python license with GNU GPL
and summarize the similarities and differences.

2 Give the Python commands to remove the �rst element
of the module search path. Show also the output of the
commands.

3 Read
http://www.acm.org/about/code-of-ethics .

4 Download and install NumPy.
Solve a linear system and verify its answer.
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