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Why Python?

o According to Python Scripting for
ArcGlS...

— Simple and easy to learn (relative)

— It's free and open source

— It’s cross platform

— It's interpreted (instead of compiled)

— It's object-oriented
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Zandbergen, Paul A. (2013). Python Scripting for
ArcGIlS. New York, NY: ESRI Press



Why Python?

o Areas within ArcGIS that use Python:

— Model Builder
— Field Calculator

— Label Expressions
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Model Builder

e Using Python:

— Allows for “If” or branching logic In
models

— Adds functions that ArcGIS tools do not
cover
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Model Builder

Creating Custom Tools

File Edit Format Run Options Windows Help

Display Name
Input Feature Class
ﬂ Empty
Mot Empty Boolean

es below.

etParameter:

1. Define Tool Function
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Model Builder

Creating Custom Tools

Example of Branching Logic in Model



Model Builder

Creating Custom Tools

7 for getting parameters
rt arcpy

#Get the FC to be checked
in_FC = arcpy.GetParameterAsText (0)

#Use GetCount_manad@m@nt tool to get count of features
result str = arcpy.GetCount mdndqement(ln FC)
featureCount = result str.getOutput(0)

#If count is 0, return True

it ((int (featureCount)) == 0):
arcpy.SetParameterAsText (1, "True")
arcpy.SetParameterAsText (2, '

count 1s not 0, return False

arcpy.SetParameterAsText (2, "True™)
arcpy.SetParameterAsText (1, "False")
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Model Builder

Creating Custom Tools

ArcToolbox

=] @ Data Interoperabi
& B Data Management
m B Editing T

= a Geostatistical Analy

= & Linear
@ B Multidimensio
] @ Metwork Ana

Create a new script e
in a toolbox B

Rename

[—— Add Script

Adds a new script tool




2 dih i i g e e
Ul LY Cf UL UL LY B UL
bk ahah ek ah ek ah .

Model Builder

Creating Custom Tools

Add name and
d escC rl ptl on Stylesheet:

[] store relative path names (instead of absolute paths)

Always run in foreground
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Model Builder

Creating Custom Tools

Point to .py text file
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Model Builder

Creating Custom Tools

Specify parameters

Add Script

Display Mame Data Type

Click any parameter above to see its properties below.
Parameter Properties

Property Value

MultivValue
Default
Enwironment
Filter

Tihtzinad from

To add a new parameter, type the name into an empty row in the
name column, dick in the Data Type column to choose a data type,
then edit the Parameter Properties,




Model Builder

Creating Custom Tools

Empty Feature Class? Properties

Parameters

Dizplay Mame Data Type

¢ Input Feature Class Feature Class
Empty Boolean
Mat Empty Boolean

#Imlult arcpy for getting parameters
nport arcpy

#Get the FC to be chec .
in FC = arcpy.GetParameterAsText (0)

#Use GetCount mana ient tool to get count of
result str = arcpy.GetCount management (in FC)

featureCount = re SUlt_StI‘ " getOutput (0) Click any parameter above to see its properties below,

$If count is 0, return True Parameter Properties

1t ((int (featureCount)) == 0): Property
arcpy.SetParameterAsText (1, "True") Type Required
arcpy.SetParameterAsText (2, "False") Direction Input

Multivalue

Default

Environment

-~ e Filter Maone
arcpy.SetParameterAsText (2, "True') At mimand Em

arcpy.SetParameterAsText (1, "False")

#If count is not 0, return False




Model Builder

Creating Custom Tools

Parameters

Display Mame Data Type

/ for getting parameters

Input Feature Cla Feature Class
#Get the FC to be checked “lEmpty __lBoolan |

in FC = arcpy.GetParameterAsText (0) Mot Empty Boolean

/
p
#Use GetCount management tool to get count of '
result str = arcpy.GetCount management (in JH ”
featureCount = result str.getOutput (0)
N Click any parameter above to see its properties below
#If count 1is 0, return True
it ((int (featureCount)) == 0):
arcpy.SetParameterAsText (1, "True L=

arcpy.SetParameterAsText (2, "False'") Type Derived
Direction Output

MultiValue

Default

Environment
arcpy.SetParameterAsText (2, "True Filter None
arcpy.SetParameterAsText (1, "False ihtinad from

Parameter Properties

1s not 0, return False

Derived Output parameters do not allow user input



M N Bt N H S 2
UL UL GF UL BX UL UY UL
bl el g )

Model Builder

Branching Logic

e

Empty Feature Class? Properties -

Script with
Display Mame Data Type D e rlve d
Input Feature Class Feature Class O utp ut

Parameters

dddddddd
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4 AddCompletedFields

Model  Edit Inset View Windows Help

Model Builder

Branching Logic

S ¢BB x SBWBELQOINS YD

Input Feature Class

FeatureClass

Check to see if a Feature Clas
True = FC is empty: False =F

Tool Help

not empty




Model Builder

Branching Logic

4 Create Features By City

Model  Edit  Inset View Windows Help

CERYELE

Salact Polygos
By Location
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Model Builder

Creating New Tools

Model  Edit  Insert  View Windows Help

85488 x




Get Most Recent Sale Properties

File Edit Format Run Options Windows Help

mport cav Farameters | Validation Help

#Import arcpy for getting parameters

import arcpy Display Mame Data Type

#5et environment to overwrite output Inputsmescsv File

arcpy.env.overwriteOutput = True =
o F 6| Output Sales sV

#Get file name parameters from model or tool GUI Account Index Lang
in file name = arcpy.GetParameterAsText (0) Sales Date Index Long
out file name = arcpy.GetParameterfAsText (1)
- - Instrument Mumber ... Long
#Get field location from model or tool GUIL
AccntIndex = int (arcpy.GetParameterfsText (2))
SalesDateIndex = int (arcpy.GetParameterhsText (3))

InstrMumIndex = int (arcpy.GetParameterAsText (4))
Click any parameter above to see its properties below,
#Initialize the master list
fulllist = [] Parameter Properties

#0pen input C3V file as variable named in file Prnpeny Value

##with open('C:/PyTest/C5VIest.csv', "rb') as in file:

with open(in_file name, 'rb') as in_ file: Type REqUWEd
#Create C5V Module reader Direction Output
reader = csv.reader(in file, delimiter = ','})
#Read each limne in CSV into master list. Multivalue Mo
for line in reader: Default

fulllist.append(line) Environment
#Close input C3V Filter
in_ file.clase() Piktzinad framm

#Remove header and save
header = fulllist.pop(0)

#Sort master list by account number first and then by =2ale date. Thi= should ensure
#that all duplicate account numbers are next to each other with the largest date on top.
fulllist.sort (key = lambda item: (item[RccntIndex], item[SalesDatelIndex], item[InstrNumlIndex]), reverse = True)

#Go through sorted master list and delete all the files that have matching
#account number=s after the first one is encountered which should leave only the largest date.
for i in range (len{fullList})):
T 1 {({{i+1) < (len({fullLi=t)}) (fullLi=st[i][1] == fulllisc[i+1]1[1])}:
fullLisc[i+l]

#0pen a new CSV File for writing as wvariable named out_file
##with open('C:/PyTest/C5VIestOut.cav', 'wb') as out_file:
with open(out_file name, 'wk') as out_file:

¥ Create C3V Module writer

writer = csv.writer(out_file, delimiter = ', ')

# Write header items at top of new C3V

writer.writerow (header)

$For each row of the master list, write the info to the new C3V
for row in fullList:
writer.writerow(row)

#Close the output C3V
out_file.claose()
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Model Builder

Creating New Tools

el

+»4 UpdateProcess
Get Most Recent Sale Properties

Display Mame Data Type

Model Edit Inset View Windows Help
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Input Sales C5V File
Output Sales CSV

Account Index Long
Sales Date Index Long
Instrument Mumber ... Long

Parameter Properties

Property

Type Required
Direction Output
Multivalue

Default

Required/Optional Output Parameters allow user input
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Model Builder

Creating New Tools

e S —
%, Get Most Recent Sale

Input Sales CSV
SalesTable. csv

/M Output Sales CSV

G:\Keren_Data\SalesTableOut. csv
Account Index
Account Index
Sales Date Index
Sales Date Index
Instrument Mumber Index
Instrument Mumber Index

Standalone Tool Window
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Model Builder

Creating New Tools

— = S |

Model Window



» B D B D H B H
GX UY LY UY LY LY U LY
T @bk At ah Ak @k e @

UpdateProcess Properties

Mame

SalesTableOut. csv
Account Index

Sales Date Index
Instrument Number ...
Appr_Comm.dbf

Model Builder

Creating New Tools

&

UpdateProcess

.{.__;balesTabIeDut.csv

Data Type

File

Long

Long

Long

Table View or Rast...

Gi\eren_Data\salesTableOut, cav

Account Index

Sales Date Index

Instrument Mumber Index

Appr_Comm.dbf
G:\Keren_Data\Appr_Comm.dbf

e

Filter

Type

Required
Required
Required
Required
Required

Mone
Mone
Mone
Mone
Mone

Model Properties



Field Calculator
e Using Python:

— Allows for calculations to be based on
the values Iin other fields

— Allows you to deal with any exceptions
In one calculation

— Helps with complex string calculations

— SAVES TIME!!!
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P (@ (g Field Calculator

D Wod W Word of Caution...

d J* "~ @ Make sure you have Python Checked

F e -
' A Field Calculator 3 Field Calculator = 2% =

_ Type:
L S a 7 @ Number OBJECTID

fr \ [ /l‘“x, ( i shape ) e
. ) ‘J ) | g|| ©stng HOUSE_NUM =|| O sting :

PRE_DIR
STREET
TYPE

POST_DIR

_1_/ \ \ T \ ® pate UNIT

PRE_DIR
STREET
TYPE
POST_DIR

COMEIMED_STR

COMEINED _STR.

y U AN [ Show Codeblock [] Show Codeblock
P = P =

4 )
D Wy W

'y
— ) w — \’ [ About calculating fields Clear About calculating fields
AR ,
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Field Calculator

Calculate One Field from

Another
i

QBJECTID
Shape
HOUSE_NUM
UNIT
PRE_DIR
STREET
TYPE

The ‘Codeblock’ is the o 518
SCI‘Ipt |tse|f [7] Show Codeblock

Pre-Logic Script Code:

def getZipFromCity( city ):
lookup = {'EL REMC' : 73036, 'CALUMET' : 73014, 'GEARY" : 73040, 'HINTON' : 730+

return lookup [city]

Script is called in the
bottom box with the
field you want to send it




Field Calculator

Calculate One Field from
Another

def getZipFromCity( city ):

lookup = { 'EL RENO' : 73036, 'CALUMET' : 73014,\
"GEARY' : 73040, "HINTON' : 73047,\
'MINCO' : 73059, 'MUSTANG' : 73064, \
"OKARCHE' : 73762, 'PIEDMONT' : 73078,\
'"UNION CITY' : 73090, 'YUKON' : 73099 }

return lookup[city]

Field Calculator code in IDLE with ZIP
code lookup dictionary



; Field Calculator
Combining Strings
[ =

| | OBIECTID * | Shape* | HCUSE NUM| UN.T| PREDIR|  STREET | TVPE| POST DIR| COMBINED STR f§ ~~~ TULL ADD N POSTAL CITY |
[ 1|Point T | |WALFADALERD | 19100 N ALFADALE RD
[12ADSTNW | |Calumet
EReno |
L
5
5]
7
8
g

Point >[5 |cEDaR |
Point | [moFraT |
Point N XPR!
I ) 5 I -
I ) [
- N R A—
. AR —————

[ 2] a
| 3fPoint | 5600 [<Nul>|N  [COU ue

[ 4[Point mw_ ieAH Yukon |
[ 6] ie
[ 7]

|Piedmont |
Oarche
| Calumet |

rcne
Point | 19550 | I - R W lumet
no
kaon

I
I
I
I
|Calumet |
I
I
I
I

£ FullAdd( hnum, unit, combinedst ):

fulladd = "'

HOUSE_NUM
uNIT

( hnum != None ) :
fulladd fulladd + str (hnum)

( unit '= None ):
fulladd fulladd + " ' + unit

ow Codeblock

— Pre-Logic Script Code:

def Fulladd{ hnum, unit, comi
fulladd ="

( combinedst !'= None ):
fulladd = fulladd + " ' + comblinedst

e ):
id + str{hnum)

FULL_ADD =
FullAdd( THOUSE_NUM!, 1UNIT!, |COMBINEI

1irn fulladd

About calculating fields

Data loaded.
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Field Calculator
Error/Exception Handling

o m I A s
Pre-Logic Script Code:
def getSaleDateInt( saleDateCode ):

if (saleDateCode == 0):
return Field Pro p-r_-rtle

glse:
return saleDateCode Mam

Alias:

Sale_Date =
getSaleDatelnt{ 15aleDate! )

Note that Field Calculator will recognize the Field’s
type when you return a value



Label Expressions
e Using Python:

— Allows for adjustments to labels
without adjusting the data

— Allows for labeling based on
calculations and error checking
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090014815 090014912 | panp 145
120014916 19001491
090014914
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Label Expressions
Adjusting Labels without Adjusting Data

@) Anal

B s

P

s S|

Text String

Label Field:

Flacement Properties

[ May place label outside
[ Fixed position in palygen

orizontal),
Offset:

Scale Range...

EEEP Y=

efined Label

de
Label Styles..

Expressions can be
entered through Layer
Properties or the Maplex

Label Manager
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Label Expressions
Adjusting Labels without Adjusting Data

Label Expressior ==

Fields

Double-dick to add a field into the expression S ey - Label Exp reSS I O n
e : Dialog Window

Show Values... [¥] Display coded value description

W e expression in the language of the selected parser. Advance

Yef FindLabel { [ACCOUNT] J:
rawstr = str{[ACCOUNT])

cutstr = rawstr[3:]
coun

Only one area for

code, no calling of

function like Field
Calculator




Label Expressions
Adjusting Labels without Adjusting Data

def FindLabel ( [ACCQUNT] ):
rawstr = str ([ACCOUNT])
cutstr = rawstr[3:]
count =
for num 1n cutstr:
1 (num == '0"):

count = count + 1

Yy gy

label = cutstr[count:]
return label

Function must be called “FindLabel”
Field names must be in square brackets



18071 (18072 | 15073

|
149186 (=
14915 | 14914 14913 |14912 .
| iy
. ) |145-|u
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Label Expressions
Creating Dynamic Labeling

AMANDA DR

Il -Iz_u--m-l
_H

_Anomaly | AddressPoints | StormShelter&pp

Python Label Expression finds lowest non-zero
address range to create label



Label Expressions
Creating Dynamic Labeling

Layer Fropertie: l 3 J

Method:

Class: FromLeft Address - Label features in this class

From| eft Address
Add.. ToLeftAddress
— FromRight Address
Text Strir ToRightAddress

Text Symbaol
- 12 -
AaBbYyZz

W) v [ e

Cther Cptions Pre-defined Label Style

Placement Properties... Label Styles. ..
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Label Expressions
Creating Dynamic Labeling

TolLeftaddress

FromRightaddress

ToRightAddress
nterline

Highways

Major Roads

Minor Roads

Text String

Label Eield:

Text Symbaol

—
Constrain Offset: Left of Line -

Measure offset from the feature geometry

Cffset Along Line

Position Label: Along the line from start

Measure To: Mearest side of label

Tolerance (+\): 5 Units as above

Use Line Direction

> Alo

dary Offset Range




Label Expressions
Creating Dynamic Labeling

Text String
Label Field: <EXPression =
=
FromLeftAddress Text Symbol

def FindLabel ( [F L ADD] , [T L ADD] , [F R ADD] , [T R ADD]

if ( ( int( [F L ADD] ) < int( [T L ADD] ) )\
I ( int( [F L ADD] ) < int( [F R ADD] ) )\

and ( int( [F L ADD] ) < int( [T R ADD] ) ) ):
if int( [F_ L ADD] ) == 0:
return

return [F L ADD]
( int( [F R ADD] ) == 0 )\
and ( int( [F L ADD] ) '= 0 )\
( int( [F L ADD] ) < int( [T L ADD] ) ) ):
return [F L ADD]
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Label Expressions
Creating Dynamic Labeling

BRIARWOOLC

FRONTAGE RD S

503

N KIMBELL RD

" |504

FRONTAGE RD

| COMBINEDST | F L ADD|T L ADD|FRADD|TRADD| LCv | ROV
EMaNsT 000 | o]  of @ s01]  359[YUKON  |YUKON |
Emanst 00000 | o] o[  358[  S02[YUKON  [VUKON |
EMamnsT 000000 | o]  0f  504]  698[YUKON  |VUKON |
[Emamnst 0 0 | 0 of 0] 699

FindLabel ( [F_L ADD] , [T L ADD] , [F R ADD] , [T R ADD]

( ( int( [F L ADD] ) < int( [T _L ADD] ) )\
( int( [F_L ADD] < int( [F_R ADD] ) )\
([

( int( [F_L ADD]
int ( [F L ADD] ) == O:

T R ADD] ) ) ):

[F_L ADD]
( ( int( [F R ADD] )
( int( [F L ADD] ) )
| ( int( [F L ADD] ) < int( [T L ADD] ) ) ):
[F_L ADD]
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Other Uses for Python

e Command Line

Fl1 show help for current

cursor location.

F2 check the syntax of
the current line (or
code block if in
multiple line mode).
ESC cancels the current
operation.

S5hift or Control Return
will enter mualtiple line
mode., To ex multiple
line mode (execute the

* Python Add-Ins

Project Settings
Werking Folder C:\ArcGIS 10. 1pythonAddins Tools
Select Product: ArcMap

Project Properties:
Name™: Python Add-in Demonstration

Description
Author:

Image:

&
H
e
H
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Questions

Joel Foster
GIS Coordinator
Canadian County Assessor’s Office
200 N Choctaw Ave.
El Reno, OK 73036
405-295-6331

fosterj@canadiancounty.org
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