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= With all the tools, wizards and programs
available, there are still times when it pays
to know how to do some simple

programming
— Tasks where looping or logical operations are
Important

- —Tasks where you want to automate a function to
~ save having to point and click repeatedly!
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The best way to learn to program, IS to
program!

= Sources of information

— Tutorials — good for getting started
— Books - ditto

— Language reference manuals — for gettlng
the nitty gritty on how things work

— Example code — never program what
someone else has already done. Learn
from them!




= Python is a language that is designed to be
easy to write and read, so It’s a good place
to start!

= |t also works quite well with the ArcObjects
to provide a way to automate GIS tasks, but
_udtsinot limited to GIS tasks alone
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orint(“Hello world™)

Creates output:
Hello world

a=raw_input(““What 1s your name? *‘)

print(a) -

Prints out whatever you type in at the
prompt
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20.0

print (“a/b 1s: )

print(asb)
~print (“but a/c is:”)
print(a/c)




a/b 1s:

0

but a/c 1S:
0.5

Why are these different when b and c both are
equal to 20?7

b was 20 as an integer number
c was 20.0 as a real number

Rule: operations containing only integers yie
Integer results, but operations with one or
more real numbers yield real number resu
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= To avoid odd problems in mathematical
operations, use real numbers! ©

= |n all languages variables have “types” — In
some languages they must be formally
. specified (e.g., C, Java)
. — Python tries to “guess” the anropriate type
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Boolean (true or false — 1 or 0)
Integer (e.g., 15)
Floating point or Real (e.g., 15.0)

String (e.g., “This Is a test” or “This Is a test’)




= Tuples — lists of values that can’t be edited
or changed
mytuple=("a","b","c") ote ()

print mytuple

( w a w , | | b | | ] | | C | | ) - .
] Anything after a # is
_print mytuple[1l] a comment — not part
b of the program

o m——

Tuple elements are
numbered starting
with 0, so element [1]
IS b, not a




= Lists — lists of values that can be edited or
changed
mylist=["a

print mylist

[.a., .b.’ .C‘]
prant mylist]2] # numbers start at O
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= Python has built-in functions that are always
available. They take the form:
functionname(argumentl,argument2..)

Sample:
a=raw_input(““what 1s your name? *)

Yournamelength= len(a)
- len() is a function that gives the length of a string
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= str(10) — gives the string representation
of 10 ("10’)
= 1Int(5.5) — gives the integer value (5)

= float(b) — gives the floating point value
(5.0)




= Functions are often stored in “modules” to
use them you must first import the
appropriate module

import math

= Functions have the format:
— module.functionname(arguments)
= To get a square root >
a= math.sqrt(10.0)
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"output parameter’ (there is no such thing in F TO Iearn abOUt What

Forthe ceil (), floor (), and modf () funct

magnitude are exact integers. Python floats
the platform C double type). in which case an

and what the

fractional bits.

Power and logarithmic functions: arguments are, you .

i need to look them up in
Return exx. the documentation

log(x[, base])
Return the logarithm of x to the given base. If the base is not specified, return the natural logarithm
of x (that is, the logarithm to base ¢). Changed in version 2.3: base argument added.

logi0o(x)
Return the base- 10 logarithm of x.

pDW{.‘-L', L )

Return x#**y.

sqrt{x)
Return the square root of x.

Trigonometric functions:

acos(x)
Fetrn the arc cosine of x, in radians.

functions are available §

£




= Tutorial — sample programs and instructions
(not comprehensive)

= Language Reference — Language details —

variable types, expressions, statements —
the rules!

.= Library Reference — list of functions and
~.common modules — the tools!




E? Python 2.4 Documentation

o B O«

Hide Locate Back.

Contents ] Indes ] Eearch] Favu:-r_ites]

Haome

B} t4ain page
2] Global Module Indes

+- 27 What's Mew

+-[27 Tutorial

+-[Z7] Library Reference

=423 Language Reference
+-27 1. Introduction
+-[7] 2. Lewical analysis
+-[7 3. Data model

[ 4 Execution model
. Expreszions

@

[C B. Simple staterments
(L] 7. Compound statements
[ 8 Top-level components
[C3 A. Higtory and License
[£] Index

+-[27] Macintozh Reference
+-[Z7] Extending and Embedding
+--[Z7 Python/C AP

+-[Z7 Documenting Pythan

+-[Z7 Installing Pythan Maodules
+--[Z7] Distributing Pythan Madules

] o e e e e e

AT S
Font Print  Options
Python Documentation 11
HODULES
Python Documentation
Release 2.4.3
29 March 2006
Tutorial + What's New in Python
(start here) (changes since the last major release)

Global Module Index
(for quick access to all documentation)

Library Reference

(keep this under vour pillow)
Macintosh Module Reference
(this too, if vou use a Macintosh)

Installing Python Modules
(for administrators)

Distributing Python Modules
(for developers and packagers)

Documentation Central
{for everyone)

Language Reference
(for language lawvers)

Extending and Embedding
(tutorial for C/C++ programmers)

Python/C API
(reference for C/C++ programmers)

Documenting Python

(information for documentation authors)

Pvthon How-To Guides
(special topics)




" The computer will only do what you tell it to
do, not what you want it to do!

The learning curve Is steepest at the
beginning

— As you get familiar with the jargon things get
easier to understand

“Playing around” — experimentation is key to
developing understanding

Writing a program takes 80% of the time.
Testing and debugging take the other 80%.

Programming can be FUN! ©




= The power of programming lies in the
ability to write programs that make
decisions and do repetitive tasks

= Loops
— WHILE
— FOR
= Decisions
— IF-THEN-ELSE
— TRY (other languages=Case, Switch)




X=5
while (X > 0): # note the :
print("x =",x) # note the Indent!

X=x-1
Print ‘“Done”
Output
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> - greater than
< -less than
== - equals (note double =)

<> or != - Not equals

<= - less than or equal to
>= - greater than or equal to

a———




hame =
while name <> 'John':
name=raw_input("what is your name? ")

print(" At last! Someone named John")
= _Obviously <, >, <=,>= don’t work with string

S —
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a=2

b=3

print("a="",a," b=",b)
answer=raw_input("'What 1s a times b? ')
correctanswer= a*b

IT (int(answer) == correctanswer):
print("'You are correct!")
print(‘‘Very Smart!™)

e lse:

s

. print("'You are Wrong!'") -
print('done')




= Alter the previous program so that it keeps
asking you until you give the right answer!




= Don'’t try to do everything at once
— Write, test, write, test

= Each time you write a program try to

add one new thing

= Patience Is critical to survival
— Twinkies and Caffeine can help! =
= |f you get stuck, “comment out” code

you think might be the problem, then
add it back in — step by step

—
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= Python can be used to create “scripts” that
can do anything you can do with the tools In
ArcGIlS




= The major reasons for using scripts are:
— Looping
= Repetitive tasks on a list of layers

— Need for a simplified interface for user
Interactions

= Prompts for selected parameters

S —

- —=The need for a command-line tool that can be
~ runonaschedule without human intervention

= Run weekly update on derived data layers




= Modelbuilder can be used to generate basic
scripts that can be customized for more
general uses
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&1 test_proj.py

#f Tmport svstem modules
import =v=s, string, o=, winddcom.coclient

Program Listing

gp = windZcom.client.Dispatch("esriGecprocezsing. Gplhispatch.1™)

#f Create the Geoprocessor ohject

#f Logd reguired toolboxes...
gp.AddToolbox ("D: /Frogram Files/ArcGIZ/ArcToolbox/Toolboxes/Data Management |

# Local wariabkles...
test _out shp = "C:4VhTenph'test out.shp”
test _out shp 3 = "C:4\Temphitest out.shp”




= Add the command:
gp-SetProduct(*'ArciInfo'™)

To get a license for the program to run even

when ArcGIS Is not.




# test _proj.py
# Created on: Thu Mar 22 2007 02:07:29 PM
# (generated by ArcGIS/ModelBuinlder)

# Import system modules
import sys, string, os, win32com.client
# Create the Geoprocessor object

Pp.= win32com.client.Dispatch
"esriGeoprocessing.GpDispatch.1")

# Add this line to connect to the license
# server when ArcGIS 1sn"t running
gp -SetProduct("'Arcinfo')




# Load required toolboxes...

gp .-AddToolbox("'D:/Program
Files/ArcGIS/ArcToolbox/Toolboxes/Data
Management Tools.tbx")

# Local variables...
test out _shp = ""C:\\Temp\\test out.shp"
testyout shp. 3 = "C:\\Temp\\test out.shp"

- o———
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# Process: Define Projection...
gp-DefineProjection_management(test out shp, \
"PROJCS[ "NAD 1983 StatePlane Virginia North FIPS 4501°, \

ggggCS{'GCS_North_American_1983',DATUM['D_North_American_l
SPHEROID[ "GRS_1980°,6378137.0,298.2572221011].\
PRIMEM[ "Greenwich®,0.0], \
UNIT["Degree",0.0174532925199433]],\
PROJECTION[ "Lambert _Conformal Conic®],\
PARAMETER[ "False Easting®,b3500000.0],\

~ PARAMETER[ "False Northing®,2000000.0],\

" PARAMETER[ "Central_Meridian",-78.5],\

- PARAMETER[*Standard_Parallel_1",38.03333333333333],\

PARAMETER[ "Standard_Parallel 2*,39.2],\
PARAMETER[ "Latitude Of Origin®,37.66666666666666] ,\
UNIT["Meter®,1.0]1]")




= # defines the start of a comment. Anything
following a # on a line will be ignored by the
program

= Each command begins on a new line
except:
L= When a “\” (backslash) is used at the end of a

line, the nextline is treated as a continuation of -
“the previous line

a———




= |n file paths, “/” not “\” is used — even on
Windows computers that normally use “\” as
separators

— If “\” Is used, it must be doubled “\\”
= Names of variables are NOT In quotes, but

_...String values are. E.g.: =
~_test _out_shp = "C:\\Temp\\test_out.shp"

Avariable named A string (or group of characters)
test_out_shp Containing C:\\Temp\\
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