A Python Workshop
@
GIS in Action 2009
by K. Urner

4D Studios: Other Tomorrow Project



In memory of Russell Towle, a place-based geometer
http://home.inreach.com/rtowle/ Towle.html

http:#rememberingrusselltowle.blogspot.com/
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TRACK B Python Workshop
10:30-12:00 Instructor: Kirby Urner

Kirby Urner, former math teacher and consultant to McGraw-Hill, and veteran of OSCON,
EuroPython and Pycon circuits will present several case studies that use Python. These case
studies will be used as the basis for demonstrating Python programming concepts.

Saturday Academy has been using the West Precinct of the Hillsboro Police Department as a
case study for teaching FOSS concepts (free and open source software), from there morphing
into a more mainstream form of "Pythonic Math". Winterhaven (Portland Public, a "geek
hogwarts”) has also gotten in on the pilot studies.

Kirby will give you the inside story on all of the above, having been an active player in helping
Portiand remain a "FOSS capital” (Christian Science Monitor, 2005).

Kirby is a curriculum writer for 4D Solutions, also CMO for a FOSS project invelving coffee shops.
He is also an \IEEE member and past web wrangler for the Buckminster Fuller Institute (BFl.org).

TRACK C Managing Digital Photos in your GIS Field to Office Workflow
10:30-12:00 Instructor: Craig Greenwald

A plcl_ure tells a thousand WDde and field photo capture and linking pictures to GIS data is a hot
high msalmmn affurdab!e digital




Action: A screen shot Another example: A screen recording... then distribution media.
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Registration and
Conference Fees Presented by:

Take Screenshot
Full Program

- - = # Grab the whole desktop
Special Events and f
Conference Highlights :

Grab the current window

Exhibit Hall Grab after a u:lelaGI)S inACtion 2 009

Information

Elfects Tuesday April 215t

Wednesday April 220d
Apply effect:
Vancouver Conference Center
¥4 Help L9 Cancel ETake '_E.ﬂnﬁkhu:-t
‘Hiltori Hotel

use the special group code: C‘: IS
The discounted room rate availability has been extended to April 17, 2009

301 West 6th Street
Vancouver, Washington

Parking in downtown Vancouver

Register online or download printable Registration Form

Conference Flyer | Final Program

More information ahout the conference will be updated as it is availahle




Place based curriculum: the GUI “desktop” is a place too (a geography, requires navigation)
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TRACK B Python Workshop ==
10:30-12:00 Instructor: Kirby Urner —

Kirby Urner, former math teacher and consultant to McGraw-Hill, and veteran of OSCON,
EuroPython and Pycon circuits will present several case studies that use Python. These case
studies will be used as the basis for demonstrating Python programming concepts. —

Saturday Academy has been using the West Precinct of the Hillsboro Police Department as a | = EEES
case study for teaching FOSS concepts (free and open source software), from there morphing
into a more mainstream form of "Pythonic Math". Winterhaven (Portland Public, a "geek —

: hogwarts") has also gotten in on the pilot studies. = ll
Kirby will give you the inside story on all of the above, having been an active player in helping E—
Portland remain a "FOSS capital” (Christian Science Monitor, 2005). oln =

Kirby is a curriculum writer for 4D Solutions, also CMO for a FOSS project involving coffee shops.
He is also an IEEE member and past web wrangler for the Buckminster Fuller Institute (BFl.org).
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Where Tve Just Been...
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blip.tv

Dashboard Upload Sign Up Login
Python for Teachers (and Teachers of Teachers) (Part 002)

@ PyCon

Wistt show page » All episodes »

P e bl B e i

radiue = 0.03 More fre hie ah e

init  (walf; xyz. color=(0,0,1))

1f = et * )
e :yt v .,-:“ xys Python for Teachers (and

salf.coler = celar s Teachers of Tea.,
welf.cyl = None ™
&

draw (salf)

salf.cyl = cylindac(pos = (0,0, 0), "Sniets self.v, radius = palf. cedius, celor = »

Using Twisted Deferreds (Part
002)

]

arave (owlf)

ealf cyl
salf. eyl vielble = D
wall.cyl = None

Older Newrar

rapr  (salf)

Share with | Email

diff angla(salf, othar):

Featured Episodes Random Episodes

> omoz i M = O & esuen

As a geek with Python kung fu, you have fun skills to share with others, including
m @ G)@@ those still in high school and seeking to master mathematical concepts that will

Cucumber Salad Fresh fr

Urban Sustainable Living
s
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Lars @ Mozilla Corporation,
uses Python on the server
hand painted T-shirt

by Oregon artist




Steve Holden
PSF chairman

lan Benson
Tizard / Stanford

Welcome to Rivendale... (see Blip TV)




Pycon 2009: top geeks, geek guitars




So Whats New n
Python Nation?



But First (since this s a
GIS conference)...



Where is Python Nation?

Guido: BDFL

@ python’

... (ight next to
the Republic of Perl

Note Netherlands, quite near



[he State of

§ } 1{;';; the Onion

Starring

al\\

http://www.perl.com/Ipt/a/956



Embedded in a FOSS context...

Webus Vancouverous

FOSS boss



In‘f‘erha\st

° Py‘f‘hon ar‘l‘work pro+ec+ed ‘oy PSF
* Class of '09 inducted

* "EduPythoRn grows a longer tail

* VI\ summit meeting

* Release S‘f‘rod‘egy (27, 3+02..>

° Py“l"hop\.org SQCJQ: CvVS, SVA, hg



So whassup with
Python?
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Python 3K
(ke Y2k but more fun)



File Edit View History Bookmarks Tools Help

€ - - & 4 | O nttp:iwww blogger.com/post-edit.g7blogiD=8204942&¢ | ~| I | [[Cl~] EN

# Getting Started [3] Latest BBC Headlines

#*% Control Room (Z) Blogger: Grain of Sand - ...[J -

8 Grain of Sand

kirby.urner@gmail.com Prietaisu skydelis Pagalba Atsijunati

Pranesimuy rasymas Nustatymai Sablonas

Sukurti Redaguoti pranesimus | Redaguoti komentarus

Pavadinimas: |‘u’i|niu5
Redaguoti Html | | Sukurti

b:i ® & ¥ o Persitréti

¥ikes, my Blogger control panel is in Lithuanian! Today is a holiday and hardly anyone was
strolling in the rain early this morning. I took a first few pix with my waterproof camera (my
wind breaker proved less than waterproof).

The main street next to the hotel is torn up for replumbing. The hotel itself, Centrum Ratonda,

is quite satisfactory, with wireless in the room and an ample breakfast buffet (included).

Laura flies in late tonight. I volunteered to help stuff bags and do other conference stuff. My
hosts were very kind to fly me here.

ALl my puzzle pieces rejoined on this end minus the white 3-ring binder which I kindly (0K,
unintentionally) left next to 31A for Lufthansa management, or the dumpster as the case may be.

The ¥ilnius lost and found women kindly sent a query in teletype language to Frankfurt, using

mama s eFaal TTY crommama an blandar fre amne canTTioe imraes #alafirmnes marmimara e ak+73 hd #Fhe

-

P Pranesimu Zymeés Siam pranesimui:
nuostatos pvz. motorolerial, atostogos, ruduo

Saukiniai: paspauskite Ctrl su: B = Paryskintas, | = Kursyvas, P = Publikuoti, ' = Juodrastis daugiau

Done
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MONDAY , sAaRCH 31, 20038

Unicode Experiments

:3j2: (& Continuing)

54: (#AL Great Power)

i!: (If Grace)

9;: (/& Restrained)

W
v
L'
a."H.I.

zlenn Stockton knows a lot about the T Ching and gave me a lesson
today. I'd studied The Book of Changes before, but nevear as deeply
as Glenn has.

Mow I have a new reason to revisit this ancient text: to experiment
with unicode in Python.

POSTED BY KIREY AT 11:55 FM




The  future (s now
¢ 3/2 ==105
* no more classic classes

* print(mé) - a function

* Unicode source



—
[ testuni.py-/homejkirby/testuni.p| - || O | % |

Fle Edit Format Run Options Windows Help

class B: Y

def __init__{self, [3 .A):
self.[5 A = BA

cel __repr__{self):
refurn "E @ %" %8 striid(self))

S

Ln: a3 Col:

=

IDLE 3.0a2

=== from testuni import B
»=»> themountain = B{"Fuji")
=== themountain

B @ 138188876

=== themountain.F A

"Fuji”

et




EduPython Track

* £dJu-Sig to Andre Roberge

* Di: Chuck ot U Mich

* Vern Ceder as Watcher

* Crunchy, PyWhip, XO projects
* Viennese Turtles (Gregor & Co)
* AlgebraFirst (Gattegno et al)



W BO0

‘mmmll ST

OLPC.XO.pippy includes Fibonacci's and Pascal's



. B O C I'he Algebra Project |
ErTm, A hitp: / fwww.algebra.org /workshops.phpiwid=13 QF

MATH LITERACY IS THE KEY TO 21st CENTURY CITIZENSHIP

A I.G E B RA make a difference today
PROJECT

Raising the Floor: Algebra Project National Conference
Hu schedule : workshop abstracts : workshop facilitators

WHO WE ARE Workshop Details

13. AlgebraFirst™
WR an lan Benson

e .
RESOURCES ABSTRACT W H
We have known since the 1950's that children who learn algebra before Ay )

GET INVOLVED numbers will master mathematics. By exposing kids to the variety of
permutations and combinations they can make with George Cuisenaire's g'w"’nwa""‘;';;ﬁ_l "gfgﬁm B o"'::;':_
colored rods they acguire the intuition to communicate mathematically. Come burg, SOUTH CAROLINA - Jackson, MIS-
to this session to learn how to help kids think systematically with SISSIPPI - Petersburg, VIRGINIA - Sum-
manipulatives, diagrams, words and symbols. Participants will follow :‘:g;:'&f_’%'::niﬁﬁﬁuﬂm - Miami,
Gattegno's modern math textbook. They will learn how to observe children's
work and to share work in progress through the web. We will describe how
Gattegno's modern mathematics fits state mathematics assessment.

. - RECENT NEWS
(hitp:/fwww.youtube.com/watch ?v=huVQEFUmOQOg) Raising the Fioor: Algebra Project
national conference information »»

A Community Inspired »»




But what about Portlandia?




She has a boyfriend in
Gothenberg (Goth capital)

Lotsa FOSS bosses

EuroPython @ Chalmers 2005
Nano Tech (bucky tubes 'n balls)
HP4E (a meme campaign)
Guido's earlier CP4E (DARPA)
P4E (= programming + theater)
Shuttleworth Summit (London)
EuroPython @ CERN: Alan Kay
EuroPython @ Vilnius: more dots

Pycon @ Chicago (Bucky exhibit)



Track A (lexical)

*Permutations (asci / unicode)
‘erime / composite

*gcd, lcd

*“*modulo numbers

“totative / totients

*Finite groups, fields (algebra!)
‘evlers Theorem, RSA



Fermat's Little Theorem

gcd(a,b):
"""Euclidean Algorithm"""
b:
a, b=D>b, a%hb
abs(a)

isprime(p) gcd(b,p) == 1:

pow(b, p - 1, p) ==

\
Exception, 'Houston, we’ve got a problem.’

29



Euler's Theorem

tots(n):
[1 i range(1l,n)
gcd(i, n)==1]

phi(n): return len(tots(n))

QCd(bin) == .
pow (b, phi(n), n) ==

\
Exception, 'Houston, we’ve got a problem.'

30



RSA

demo():

""" Abbreviated from more complete version at:
http://www.4dsolutions.net/satacad/sa6299/rsa.py"""
plaintext = "hello world"

= txt2n(plaintext)
p q = getf(20), getf(20) # two big primes
N = P q
phiN = (p-1)*(q-1)
e =3
s,t,g9 = eea(e, phiN) # Extended Euclidean Algorithm
d = s % phiN
C = en crypt(m,N) # pow(m, e, N) w/ booster

newm = decrypt(c,d,N) # pow(c, e*d, N)
plaintext = n2txt(newm)
plaintext

31


http://www.4dsolutions.net/satacad/sa6299/rsa.py

>>>
>>>

(7)

>>>
>>>

>>>
10

>>>
>>>
>>>

Math Objects:

grab from the library
and/or build your own

mypoly = Poly([ (7,0), (2,1), (3,3), (-4,10) ] )

mypoly
+ (2*%x) + (3*x**3) + (-4*x**10)

intl, int2 = M(3, 12), M(5, 12) # used in crypto
intl * int2 # operator overloading

intl - int2
tetra = rbf.Tetra()

bigtetra = tetra * 3 # volume increases 27-fold
bigtetra.render()

32



Track 8 (graphical)

* anmals, shapes, polymorphism

* figurate / polytopal numbers

* sphere packing

* vectors, Trig, XY2, lat/long ete.
* polyhedra as ol jects



Sequence Generators

>>> tritet():
term = trinum = tetranum =1
True:
(term, trinum, tetranum)
term += 1

trinum += term
tetranum += trinum

>>> gen = tritet()

>>> [gen.next() i range(6)]
[(1I 1' 1)' (2, 3' 4)' (3l 6) 10)’

(4, 10, 20), (5, 15, 35), (6, 21, 56)]

from Synergetics
by RBF w/ EJA

34



Polyhedral Numbers

Animation: growing cuboctahedron

>>> gen = cubocta()

>>> [gen.next() 1 range(6)]

[(1; 1; 1); (21 12; 13); (31 42; 55);

(4, 92, 147), (5, 162, 309), (6, 252, 561)]

35



Python + POV-Ray

Trapezoidal Icositetrahedron

%wwemao-:: LQR;I-_Tf_[?:.w

ﬂa-lﬁ WOETE \Du\f lb
wRre VRML
o ﬂu’buc,lm. 1
ﬂc-\ljbev — a\l}h\fpﬂ\'
}E’E_-‘f / uﬁ;*@r&“\—ﬂ
CLASS “6&“ LY /t ,‘
OBQM‘{' Mb[ra 2. 00

36



Functions and Figurate Numbers

Triangular Numbers 1,3,6,10

Ejvumbers
< o

Front cover:

The Book of Numbers
by Conway & Guy
tri(n):
n * (n+1) // 2
>>> [tri(x) X range(1l, 10)]

[1, 3, 6, 10, 15, 21, 28, 36, 45]

37



Python + VPython

B Hypertoon!




Python + Tk

P EE&

Cellular Automata ala Wolfram generated using graphics.py by John Zelle -
3



Demo: Mite, Sytes, Kites
with CubelT!

by Huntar Company

MITE = A+ A- B+
or A+ A- B-

Some guy on YouTube
40



Track C (synerge‘h'c)

* Rich data structures

* SQL (supermarket math)

* GIS 7 GPS (outdoor activitiey
* mvps, Time dimension

* user requests and events

* web framework (Django?)

* client / servey design patterns



Storytelling...

o srimt o8 i, Ukt s i ¥ pvwth 1 B o2, ot Wit il

A, T Sk k! sl et Lm0 imandng imuagw of tha LS,
<ham o oL

-

/7))

immersive media

Dodeca Cams!

XRLs: Extremely Remote Locations



Place-based Education: record to school intranet...

(" Live Search - Windows Internet Explorer

% - |§| http:,l’,l'maps.llve.com,l’.?q=seattIe&mkt:en-US&FORM:BDREEl |“__f| |z| |Goog|e
3|

'& & | @uve seerch - i @ - [ Page - {0 Took - B th S f
cnca > dYyurrace

o Live Search
World War I Submarines
Built in Seattle

Enter city, address, or landmark

_ — : 2 &

Seattle: Home of SAGE and Recalling GIS in Action
Science Fiction museum 2005, Lunch Keynote



HP4E

GST

Global Matrix
The Grid
Geoscope
Hexapent

etc.
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Anmal z00

* Biotum class, instances = biota
* Monkey, Dog, Snake classes

* £ating and pooping (deque?)

* Animal class common ancestor)
* Polymorphism: passing the buck
*The ___rlo __ cage
*“everything a python in Python



Your job: train House M.D. in Python (a busy grumpy guy)

File Edit Format RBun Options Windows Help

W""module: simplelife.py"""
Biotum:
__1nit (self, name):

self.name = name
self.stomach = []

__call (self, food):
self.stomach.append(food)

__repr_ (self):
'Bictum named ' + self.name

Ln: 1 |Col: O



File Edit Shell Debug Options Wndows Help

> simplelife

>»>» 1mp.relcad(simplelife)

<module 'simplelife' from '/home/ki
rby/simplelife.py’'>

bt simplelife Biotum
>»> celll = Biotum({'xV')
>»> cell2 = Bictum({'xY')

»>»>» celll.stomach
[]

>»> celll('+*%*7)
»>»>» celll.stomach
[+ ]

>»> celll('&&&’)
>»>>» celll.stomach
[P**, TREE&']

>»» celll (celll)
>»>>» celll.stomach
['**', '&&E&', Bictum named xY]
e

}>}|

Ln: 53 Col: 4



Gnu Math:

What the
Bleep!?

Excerpt from edu-sig

Figurate Numbers

Pascal's Triangle (triangular and tetrahedral numbers)
Fibonacci Numbers (converge to phi, pentagon math)
Vectors (VPython -- xyz, spherical coordinates etc.)
Prime Numbers (sieves)

Prime Numbers (trials by division)

Polyhedra (as Python objects: scale, rotate, translate)
Polyhedral Numbers (icosahedral, geodesic spheres)
Modulo Numbers (override __mul_, add )

Finite Groups (Python module)

Euclid's Algorithm (Guido's gcd)

Euclid's Extended Algorithm (needed for inverses)
Totient and Totative (gcd based)

Fermat's Little Theorem (assert...)

Euler's Theorem for Totients (assert...)

Mandelbrot Set (chaotic sequences)

Miller-Rabin (or Jython probablePrime)
RSA.encrypt(m, N)

RSA.decrypt(c, N, d=secretkey)



More Lore (lets pick a couple) :
the Winterhaven Experiment
The 1SEPP Story
Recording the Columbia Gorge

EOgra -
= r____;..._:-'[nquiryphlc XRLs and BarCamps

'ture, Society, and Method
R

o o
o P

Place based education w/ dodecacams

FOSS meets Design Science

Location Scouting



Oregon: home of the real Springfield
(with thanks to Akbar font)



Fine Grind
Productions

CAFE * ESPRESSO * TEA

http://coffeeshopsnet.blogspot.com/
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