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What is computer programming?



Computer programming  
(often shortened to `programming`)  

is a process that leads from an original 
formulation of a computing problem to 

executable computer programs. 

Ada Lovelace 
(1815 - 1852)

What is computer programming?

- Wikipedia



“We are about to study the idea of a computational process. Computational processes are 
abstract beings that inhabit computers. As they evolve, processes manipulate other abstract 

things called data. The evolution of a process is directed by a pattern of rules called a 
program. People create programs to direct processes. In effect, we conjure the spirits of the 

computer with our spells.”

- Intro to Chapter 1

What is computer programming?



Providing a logical sequence of arguments to a computer so 
that it can perform a desired task

Several “levels”

Application level Macro-level General purpose 
level

What is computer programming?



What is computer programming?



Programming Language

General purpose level

The “dialect” that we use to provide our instructions to the 
computer

C

C++

D

C#

COBOL

FORTRAN

Python

R

Perl

Ruby

JAVA

BASH

ZSHTCSH





machine code
assembly language
high-level language

very high-level language

General purpose level

Programming Language

The “dialect” that we use to provide our instructions to the 
computer

Four classes of Programming Language



machine code

set of instructions that are run 
directly by the central 

processing unit

* architecture specific

objdump -d /usr/bin/less | less



assembly language

a low-level abstraction of 
machine code that corresponds 
very strongly to machine code 

instructions

architecture specific

objdump -d /usr/bin/less | less



high-level language

An (strong) abstraction from 
machine code or assembly 

language that is more similar to 
“natural” language

raxml: avxLikelihood.c



very high-level language

An (even stronger) abstraction 
from machine code or assembly 
language that is very similar to 

natural language

dendropy: statistics.py



High-level language Very high-level language

compiled interpreted

memory management garbage collection
statically typed dynamically typed

faster (10 - 100x speedup) slower

C, C++, BASIC, pascal Python, Perl, R, Ruby

code is translated to machine code  
before execution

code is “interpreted” and translated 
on-the-fly

harder easier



Why Python?

syntax is more like natural language

formatting rules (PEP8) help legibility

object-oriented, interpreted, garbage-collected language

“general-purpose” programming language

can use many programming paradigms  
(procedural, functional, object-oriented)



Why not R?

R is (debatably) ugly
R is slow (again, debatably)

R is a domain specific language (specialized for a particular problem)

R is (more) confusing…

But which language you prefer is really up to you!



Python is not perfect

packaging is still awful

Python 2 to Python 3

slow

“global interpreter lock” 
one thread runs a time

That said, we’re using Python…
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2 3
October 16, 2000 December 3, 2008

print is a statement print is a function

integer division float division

ASCII strings Unicode strings

xrange() range()

many “under-the-hood” changes…Support stops in 2020
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December 12, 2016

3.6.x



3.6.x
At least in beginning, we are using repl.it

http://repl.it


3.5.x
But, what is repl.it?

It’s basically a web interface to Python that helps us work 
around different issues on different platforms  

(meaning it runs the same on windows and mac os)



3.5.x

and in Python, you can import things…
Python has modules,



3.5.x

But, what the hell are modules?



3.5.x
Python modules

They are basically a way to make functions and modules you 
write persist (stick around) so you can use them again.

But, what the hell are modules?



3.5.x
Python modules

Many modules are  
part of the stdlib

While others are 
3rd-party modules

What’s the difference? scipy 
PyMC 
numpy 
pandas 

biopython 
statsmodels

os 
sys 

string 
sqlite3 

random 
collections



You can import things different ways…

3.6.x

(and we'll get to these)


