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How I came to Python Basic
PL/I

Pascal*
Lisp*
Perl*
Java*

Python
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What do scientists do?
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Scientific computing?

FLOPS: Fortran, C

Statistics: MATLAB, R, NumPy, ...

ML: Weka, BNT, Orange, PyML

Big Data: SPSS, Stata, MapReduce/Hadoop

Symbolic: Mathematica, Macsyma, Maple

Everything: Python, Ruby, Scala, Haskell
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Faster, Better, Cheaper
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An engineering approach
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<div style="text-align:center; 
font-size=1in; text-color:FF0000">

AMITA DUCK
</div>
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What do real scientists do?
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What do scientists do?

1. Observe and explore interesting phenomena

2. Generate hypotheses

3. Formulate models to explain phenomena

4. Test predictions made by the theory

5. Modify theory and repeat
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What do scientists do?
0. Write grant applications

1. Observe and explore interesting phenomena

2. Generate hypotheses

3. Formulate models to explain phenomena

4. Test predictions made by the theory

5. Modify theory and repeat

6. Publish in Science
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1. Observe and Explore
Let me/anyone manipulate data easily

Show it, and basic statistics

Let me play with visualizations

When I get an idea, make it easy to see

Relate to other data stored elsewhere

Marketplace / community for data

23Tuesday, June 29, 2010



24Tuesday, June 29, 2010



25Tuesday, June 29, 2010



26Tuesday, June 29, 2010



27Tuesday, June 29, 2010



28Tuesday, June 29, 2010



29Tuesday, June 29, 2010



30Tuesday, June 29, 2010



31Tuesday, June 29, 2010



2. Generate Hypotheses

So far, mostly on our own, but...

Unsupervised learning (clustering)

Dimensionality reduction

Summarization of learned models
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3. Formulate models

Supervised learning 
(Classification and regression)

Some toolkits for apply-all-methods

A thriving community helps

Still requires real programming
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HMM model
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HMM model
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Game Theory model
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Naive Bayes word model
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4. Test predictions

Decide what to test next (active learning)

Automate tests - significance, sensitivity

Do what I did last time

Find and convert legacy data
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Curse of Dimensionality

39Tuesday, June 29, 2010



40Tuesday, June 29, 2010



Optimizer’s curse
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5. Modify and repeat

Notebook (Sage)

Refactoring of interactive session

DWIM, DWID
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6. Publish

Pretty graphics

Accurate statistics

Verifiable (1-to-1 math to code)

Reproducible (clear code, intent)

Repeatable (open source stack, data)
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Good style / taste
Be explicit

Be concise

Be consistent

Be helpful

Don’t be obscure

Use the right abstractions - stratify 

“Elegance is not optional” - R. O’Keefe
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My Demands

45Tuesday, June 29, 2010



(OK, polite requests)
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To Guido:

Batteries included:
NumPy in the standard release!!

Expressions, not statements!
Good: {1:a, 2:b}, reversed, sorted
Bad: no defaultdict(int,...), removed, extended
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To Travis Oliphant:

SciPy in the standard release (??)

... or at least NumPy

48Tuesday, June 29, 2010



To David Beazley(?):

Fix the Global Interpreter Lock!

Let me run with multiple cores

Some frameworks to help...

49Tuesday, June 29, 2010



To everyone:

Documentation

Examples

Unit tests

Tutorials

Mentoring
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next-line is an interactive compiled Lisp function in `simple.el'.
(next-line &optional arg try-vscroll)

The command C-x C-n can be used to create
a semipermanent goal column for this command.
Then instead of trying to move exactly vertically (or as close as possible),
this command moves to the specified goal column (or as close as possible).
The goal column is stored in the variable `goal-column', which is nil
when there is no goal column.

If you are thinking of using this in a Lisp program, consider
using `forward-line' instead.  It is usually easier to use
and more reliable (no dependence on goal column, etc.).

Good documentation:
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Questions?
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