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Python Scripting

Python
>> # Import the arcpy and os modules.
import arcpy
import os
# Input feature classes to buffer.
inFCs = "C:/temp/VirtualCampus/PythonDesktoplO/Data/Shapefiles/Schools.shp"
# Output workspace.
outWs = "C:/temp/VirtualCampus/PythonDesktoplO/Data/Westerville.gdb"
# Buffer distance.
dist = 1000
# Split input feature classes into separate feature classes.
inFCs = inFCs.split(";")
# Loop through each feature class and create buffers.
for inFC in inFCs:
# Figure out the name of the output feature class.
(filePath, fileName) = os.path.split (inFC)
dotInd = fileName.find(".")
it dotFnd ‘< =1
newFC = fileName[0O:dotInd]
outFC newFC + " buffer"
else:
outFC = fileName + " buffer"
# Create the buffer feature class.
arcpy.Buffer analysis(inFC, outWsS + "\\" + outFC, str(dist) + " Feet")
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| HOME | NEWS | SERVICES | DIRECTORY | CONTACT | SEARCH TERMS:

King County
Always at your service

Urban & Community Forestry Climate Preparedness & Response
You're in: Home » Learn » Anaylze your propelty

CPR Home

General guidance

Analyze yourpropeity Revive the Heart

Climate Preparedness & Response (CPR)

Forestr XCPR

Custom guidance

Contact us
Analyze your property!
Instructions:

1. Find your property:
= Zoom in to find your parcel, or

border/outline of your property)
= Click on the property and select “Analyze this Property”

< Type in your address (If you type in your address, you still have to zoom until you can click on the red

2. Take the Forest Health Assessment for more property specific guidance, or get General Guidance about climate
change impacts and King County forests and resources to take action.

]
Analyze this property?
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Map navigation tips:

zoom in far enough to see parcels, then click on a parcel to select it.

Mouse scroll forward to zoom in Click and drag to pan
Mouse scroll backward to zoom out Use arrow keys to pan

r - N N
[4271 East Mercer Way | | Find Clear results Parcel number 1824059020
e 2 AZ Area 14549 ft° (0.3 acres)
Map Aena.l_ ~ Hybnd' NS 0% covered by water resources
3 /e N
35 . @ L 4285 gzso f-»\ Carbon  23.0 MTCO2e (total)
I—\® ,” e 69.0 MTCO2e per acre
e 42\39/ 7/ \ ' """""""""
[ B i 4 .4288\_./ N Above average carbon amount
o— 74 . e o) e
{ Y% C/\ﬂ:\\ A 4289 The average tree height is 46.4 feet
iz £ 4292 « Ny Development pressure
Sl Sl O o T e = - The nearest undeveloped parcel is under High
F. F AN &2 a2 2 g292 ) development pressure.
[ \ & 9?_ {
% < JH’ T [ Wildlife Habitat Network(s)
| 8T A $ | ( S [ 314 / A wildlife habitat network is 0.9 miles away to
Selected property 4300 \ 3 the East
3390
Parcel number: 1824059020 Nl Protected areas -
Address: 4296 E MERCER WAY 98040 f— 5.6% of land within 1/2 mile is protected from
\ i development

SHIFT + click and drag a box to zoom in
LDoub|e click to zoom in

Use + key to zoom in a level
Use - key to zoom out a level

Note: All calculations are approximate.

\,

http://gismaps.kingcounty.gov/ForestryCPR/
GISPD.com
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.NET - Beyond Data-Driven Pages

Map Series Development Tools O x

= a

Setup

Setup file path: C\Temp\MapSenes Dev inptl!sbd ~
< )

Setup values:

Map document - C:\Temp\Demo“\Demo .mxd -

Map data file geodatabase - C:\Temp\Demo\Demo.gdb 3
Index layer - index_polygon T
Index layer group 1D - 1

Land cover route layer - landcover_alignment

4 » Update
Element Definition
Map: | < | ! Update index only Current index: 21 - [ Update Extent] [SetMap Index]

Databand type: Land Cover v [Tl Applytoall | Build | Load || Delete |

Adjust label position: Selected element name: <None selected>

Relative position: X adjustment factor: 17.00 - | Update |

Y adjustment factor: 100 ~

Dynamic text:

Custom map center:

Map Export
Start Index: v End index: v Qutputtype: PDF + Resolution: 300
[] Overwrite existing file V] Load data bands? : Export Map(s | l Reset
LANDCOVER Hab-Ba Ea TT A T Mpd Faa Messages [ Show Info ] [ Clear Messages ] [R@et Form]
\ Faaj LHab-Ba
Mpd Ea Mpd | Mpd , Faa
Mpd— ‘Ea If  Gac
NOTES Note 1 Note 2
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What s “Coding”?

» See How Coding Works, codeconquest.com
http://www.codeconquest.com/what-is-coding/how-does-coding-work/

« Simple - instructions that tell a computer what to do

« Complex - binary sequences of 1s and Os that turn transistors on and off

* Language types:
* Low level languages - operate close to binary code (e.g., C++)

 High level languages - operate far away from binary code (e.g., Python)

* In between - e.g., C#, Visual Basic
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Why Code?

“Coding is the hottest skill on the job market, the modern-day
language of creativity, and a powerful force in the economy”

“coding is ... an innovative and artistic process”

Madeline McSherry, New America Foundation - Why Everyone Should
Leam to Code: An Event Recap

http://www.slate.com/blogs/future tense/2013/03/29/codecademy hac
ker school why everyone should learn to code.html
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Why Should Coding Be Important?

* Personal development perspective
Why should coding be important to you?

* Professional growth

* Expanded toolbox

* Policy perspective

Why should coding be important to your
employer?

e Streamline workflows

e Return on investment

 Standard operating procedures

 Leveraging/freeing up resources
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Do You Need to Code?

* Not necessarily, but it can really help

* [t depends on your job
 Very valuable for analysts
* Helpful for managers (increasing need to understand role of coding)
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Levels of Coding

* Scripting and tool development
* GIS analyst
* E.g., data manipulation, map-making, glue code

* Application development
* GIS developer
* E.g., add-in, plugin

 Software engineering
e Computer scientists/IT professionals
 E.g., Microsoft Office
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Industry Needs

See Yes, You Need to Code - Bill Dollins, geoMusings.com

LoeoMusings}l, “| am very publicly on the

record that | think some form

of coding skill is essential for

BScHAIENES any GIS analyst entering the
workforce today”

GEOSPATIAL

¥ES, YOU NEED TOTODE

® JANUARY 30,2013 &

Over the past year, I've been involved in searching for GIS analysts a
number of times. As a result, I've noticed a few patterns:

http://blog.geomusings.com/2013/01/30/yes-you-need-to-code/
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Technology Trend

 Coding has always been valuable for GIS

save [ -
Start :e;, ER ocn oo e

* Increasing emphasis on coding

* Local example: MapTime Seattle =

What is Maptime, In the words of Lyzi Diamond, she states: "Maptime is a collection of

L/
N beginner-focused community groups for learning geospatial technology, techniques, and
A (] concepts, particularly using open source tools and hands-on practice and exercises.” So
Nk #MaptimeSEA, will be no different, we will seek to teach and learn from each other about

the ever evolving world of all things GIS and maps! For more information go to:
http://www.maptime.io/

* Making a web page and a web map .
: : Seattle, WA [ o | A |
(HTMLS, CSS, JavaScript, Leaflet.js) === 55 SRl @

when new Meetups are scheduled

Mappers 150
| |
 Git & GeoJSON e 3
e " Welcome! What's new
Meetups e
] L L Annie B. RSVPed ]
 Mapping with D3.js oot 4| | vpeoming1 || st || Catocr it
" Our calendar =) Introduction to JOSM:

Introduction to JOSM: advanced OSM editor EvRe Qs e

€] WeWork South Lake Union Wed Feb 04
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9. Untitled - ArcMap - ArcInfo
File Edit View Bookmarks [nsert Selecton Geoprocessing Customize  Windows Help

NEEHS L BB x| 9 |- 13802907

vy B E R T P2 o

QAW il €+ W-0O @B 2 MBS TR,

“software tools expose
less than 10% of their full
capability through their

Table Of Contents 1 x

[=) o o]
3GE 4
=] us_rivers
= us_counties
GIMI9S % -
I 0.000000 I I.
I 0.000001 - 0,379382

0.379393 - 0.404153 ]
i

e

"% defaultinterfaces”
= Bill Dollins, geoMusings - Yes,
% You Need to Code

0.404154 - 0.420352
0.426393 - 0.450674

RREELPUR

» e »
» @»

[0 0.450575 - 0.434535 S 5 1
I 0.434537 - 0.580929 4= ENe =K
= us_lakes s
m|
~
< | ¥ = =RE=R T

Being able to take
advantage of extensibility
options can really set you
apart as a GIS
professional

GIS Professional Development
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Coding Types

private void LoadlLayerNames()
//3/6/14
try

{
//Get layer names for data frame

° P ro gr amm | n g ot st - i)

return;
}

[ ] C reati n g a n executa b I e fo rm u Iati 0 n Of a string dataFrameName = cboDataFrame.SelectedItem.ToString();

//Get layer names
Utils.ArcGIS.MapDocument mapDocumentUtils = new Utils.ArcGIS.MapDocument();

.
computing problem el s entih o o L R
mapDocumentUtils = null;

if (MessageHandler.StopForMessage())

(http://en.wikipedia.org/wiki/Computer_programming) | o oo st matioprstortcstions

LayerNames.Clear();

* Scripts, programs, add-ins/plugins e | i

_LayerNames.Add(layerNames[i]);

if (_LayerNames.Count > @)

cbolayerName.Text = "<select a layer>";

u L }
° - }
[ e N catch (Exception exception)
%) I Srarrg Display Cacke {
Guwwrel | DeteVew | LeouVew | Netsdse | Tebes | Ramer string methodName = System.Reflection.MethodBase.GetCurrentMethod().Name;

starnp int messageCode = @;

] L]
A Show sssch screen MessageHandler.CreateMessageDetails(methodName, messageCode, exception);
T Show Getting Started dalog s }

_immedately odd deta }
. . Tiead iastmap en strnp Map St
base functionality -
e bt e i : <ESRI.Configuration xmlns="http://schemas.esri.com/Desktop/AddIns”
50 Show warcs when avslabe lxmlns:xsi=" tip://www.w3.0rg/2001/XMLSchema-instance">
T Make radatre paths e cefauit for naw map cocuments m
<Name>Field Update Tool</Name>
o e <AddInID>{66a7514a-3b63-483-93d8-11a07d02a8ef }</AddINID>

<Description>Tool for updating atttribute table field values.</Description>
<Version>1.8</Version>

= . 18
[ C u sto m Izatl 0 n T il S e <Image>Imag?s\Fie1dUpdateTool.png</Image>
<Author>David A. Howes</Author>

Mouse Whee! and Contiruous 2aomFan Teel
Roll Forwerd / Drag Up: @ 200ms In ) Zooms Cut <C0mpany></c0mpany>
. Wheel Zoom Centers O () Display ® Corsce <Date>4/29/2014</Date>
¢ Elther <Targets> .
<Target name="Desktop” version="10.2" />
</Targets>

iwben shich dstabie
cent

.
[ J Hyb rld ok o] | e <AddIn language="CLR" library="FieldUpdateTool.d1ll" namespace="FieldUpdateTool">
— <ArcMap>
<Commands>
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Importance of Coding

“If you choose to get by with just using the GUI tools, you are
doing yourself two disservices:

1. You are placing yourself at the mercy of others who can code to get
around to building the customizations you need.

2. You are allowing your skills to erode by not using a significant
amount of capability.”

Bill Dollins, geoMusings - Yes, You Need to Code

“If you don’t code you risk settling for what you’re given, which
may not be the best solution for the task at hand”

Ralph Straumann, in response to Yes, You Need to Code
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Benefits of Coding

Satisfaction

Efficiency

Repeatability & validation
Freedom

Enablement

Creativity

Clarity & logic

Documentation & organization
Integration & interoperability
10 Employability

© 0N O Wb
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Benefits of Coding - Efficiency

 Tasks can be quantified
* Level of effort
* Cost
* Value

* Justifies creation of streamlining tools and processes
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Copy Map Point Tool (Python Add-In)

> bing | 478566348 N, 122 16 3.1519 W jo)

[¥T]

o

O World « United States « WA « Pierce Co.

class CopyMapPoint(object):

CopyMapPoint_addin. copy_map.

__(self):

self.enabled = True >y ’
Kline Music
Company

self.cursor = 3

def

[47]
o
O
4}
>
<
-
3

mxd = arcpy.mapping.MapDocument( ' current") 8

Lz

map_sr = mxd.activeDataFrame.spatialReference

# Ge c1i int and t

S s e e oL, ) 47.1490652222222, -122.267542194444

transformation = arcpy.ListTransformations(map_sr, wgs84_sr)

if transformation: Directions Save Zoom Send

wgs84_pt = map_point.projectAs(wgs84_sr, transformation[8])

wgs84_pt = map_point.projectAs(wgs84_sr)

if wgs84_pt.firstPoint.X > 0
east_or_west = 'E’

east_or_west = ‘W'
if wgs84_pt.firstPoint.Y < 8:
south_or_north = 'S’

AV UISCLT

else:

south_or_north = ‘N’

the lat/long s in the

x_dms = dd_to_dms (wgs84_pt.FirstPoint.X)
y_dms = dd_to_dms(wgs84_pt.firstPoint.Y)
add_to_clip_board("""{} {} {}H} {} {} {}{}""".format(x_dms[8], x_dms[1], x_dms[2], east_or_west, y_dms[8], y_dms[1], y_dm

_in_other_thread(webbrowser.open)

s.google.com")
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HOME ABOUT BLOG EVENTS TRAINING

RESOURCES

CONTACT

Resources

Presentations

# Date Presenter(s) Title
1 10/15/14 Howes, D.A. and

Pardy J. 2014.

Extending ArcGIS for Desktop: Python
and .NET Add-ins in a Nutshell
(abstract)

2 10/20/14 Howes. D.A. and
Stevenson M.
2014.

Opening the Door to Open Source GIS
(abstract)

Code Samples

# Date Item Type Description
1 10/20/14 Get Map

Point Tool

NET

location.

ArcMap 10.2 NET (C#) add-in tool to allow the user to click on
the map and obtain a lat/long string representing the clicked

You are here: Home > Resources

Type/Venue

Session conducted at 2014 Northwest
GIS Conference, Lynnwood, Washington,
USA

Session conducted at 2014 Northwest

GIS Conference, Lynnwood, Washington,
USA

Download
Link

GetMapPoint

Based on a code snippet created for a client project and used

with permission.

2 10/20/14 Copy Map Python ArcMap 10.2 Python add-in tool to allow the user to click on the
map and obtain a lat/long string representing the clicked location.

Point Tool

<& GISPD.com

CopyMapPoint
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ArcMap Field Update & Feature =~ ™"
cMap Field Update & Feature ="
Asotin
Benton
Navigation Tools (. NEI'Add -Ins) o
Clallam
Clark
Field Update Tool Columbia
Cowilitz
Field Value Update Eouglas
Data frame: Layers v Ff::klin
Layer: \WA_Courties vl Garfield
= = Grant
Destination field: | COUNTY v Grays Harbor
Field Type: String Length: 50 ﬁ?f’;?son "
() Provide value (® Copy field
Source field: LF|PS v Llstbm > h
Destination set: (@) Selected records () All records | Sl 2 : ‘
| Apply to Selected Records | Unc: [j Apply Definition Query
Voot e [] Select Feature(s)
:gc':’/rgg:;’;;()'zs AM Apply fo Selected Records D Allow Multi-Select
| Select Multiple on Map |
[ Clear Messages | | Reset Form | | Zoomto Selection
Map > Listbox
. . | Get Map Selection
Extending ArcGlS for Desktop Using Python and .NET -
Add-Ins, 2014 Washington GIS Conference (CraDgnim ey
http://gispd.com/training Reset Tool |
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Benefits of Coding - Repeatability &
Validation

* Allow for re-running processes and custom validation
procedures

* Increases confidence in methods and results
* Crash-resistant processing

E.g., Species Protection Area tools
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Species Protection Area Tools

ox
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
DBES L E@ x|2 b -|1:10000 v EEER0 aafe):: : Pamary -
- # - R Gl Filter: None + [[Use Selection
’& D Created 7y Status .
T Current: 1 Count 13 wiSPAs: 9

SPAs | Create || Set Atttibutes || Identify Primary | [7] Apply to all

1 1 0
2 2 1 1 0
EGIE! 1 1 0 Lrodde Buffored Unit
4 4 1 1 0 |5| Qcswts: 0 v [Assign] [F] Create NLCD tables
5 |5 1 1 0 Start Point: -Get [F] Use point
6 6 1 1 0 SelptctX 8 v Y. 8 v [@Use Outside%:
7 8 0 0 0 o, ———
S S
8 3 0 0 0 SEEL - v ElYse  plowablespil % 0001~
L sel.ptadi factorX: 100 v Y: 100 v [7] Use
9 )10 0 0 0 o - 0
! rotati 7
o = 7 5 = pts rotation angle: v [[]Use
11 [k 1 0 ~|  Sections Buffer Distance: _C:ealeSewA
e ey R B
[Displayanaly][anTc[ClearDeiaals] [CreabeQ.Sees][CreaﬁeSPA—Sec.Sel]
. a1+ -
Manual  Auto Unt  C81 Cc82 2 A
A ©  Pimay Pimay Cowt Aea  Aea G2 Rejected  Rejection Reasons
5 s o 0 2 [1095300 [67500 1162800 |[Faise
y (6 e |1 1 2 [s27100 67500  [894600 |False F
7 [Ef101 |4 -1 2 A1 -1 A1 True Unit buffer spill; Unit buffer spill - Y E
8 102 |1 1 2 |1 a1 1 Tre | Unit buffer spill Unit buffer spil - X
9 103 |1 1 2 |1 E § Tre | Unit buffer spill: Uit buffer spil - X =
4| 1. | »
Messages

.NET add-in & external
code

5

295448.038 3388704.538 Meters
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Species Protection Area Tools - Operation

o x BT TextPad - CTe.. | = (B X |
Ll
i File Edit Search View Tools LO fl Ie . " n
SRt e W5 - e s Setup file location file
Primary & i Helj
Unit SPAs C | - iter: ; P
‘ D Created ?P;I\"d Status Units Filter: None v | Use Selection . e e o _ _ 5
bip . - : . I Current: 1 Count 13 wiSPAs: 9 Zoom To | [[UTM Info ‘L = e meremenaly g E TextPad - C:\Temp\SPAs\SPATools-Setup File Location.txt @M
: | ‘Set Attibutes m toall Log File-SPAs.bxt X T 3 Z = =
12 [}2 1 1 0 B Apply o . — : File Edit Search View Tools Macros Configure Window Help
3 a3 1 1 0 Reset Data Create Buffered Unit 1 7 = Y
] ~ , 3 e B e
ED 1 1 o |5 acsews 0 ([ Create ZS Tables | [F] Create NLCD tables ; NsEHERE| R0 E|E5E L findincemently
|5 [E|5 1 1 0 Start Point: [7] Use point 4 SPATools-Setup File Location.bt X
. .y s 5
!6 {3 1 1 0 Sel. ptetX: ? Y. ? Use  Outside % 2 b:\Temp\SPAs\SPATools Inputs-MS.txt ‘T‘
7 |Bs 10 10 SLmitX - v Y- FUse oo = Z C:\Temp\SPAs\SPATools Inputs-AL.txt
8 |@p 0 0 | sel. ptadi factorX: 100 ~ Y: 100 ~ [F] Use 8 C:\Temp\SPAs\SPATools Inputs-MO.txt
9 {10 0 0 Sl o0~ | e - C:\Temp\SPAs\SPATools Inputs-GA.tXt
10 A 1 1 . . -
11 [SIEE) 1 1 % Sections Buffer Distance: = »
Position: SW v

[[Create Q. Secs | Create SPA-Sec. Sel |

[ Display Primafy][ Zoom To ][ Clear Details

Manuadl Ado Ut C81  c2 S8+ . - = TextPad - CADavid\Delverables\SPATools Inputs:Ms e [
# D By Py Cart Ao e C8  Feoced Rojcton Reason E A verables\SPATools Inputs-MS.txt
T i File Edit Search View Tools Macros Configure Window Help
5 Bis 0 0 2 1095300 | 67500 1162800 | False - &
4 6 vi6 1 1 2 827100 | 67500 894600  |False E DWE‘EQ& El v%&@]@qﬂiﬂ
7 |[Bho |4 1 2 |4 1 1 |True | Unit bufer spill, Unit bufer spil - Y = SPATogls It M It
8 [j2 |1 1 2 -1 -1 -1 | True Unit buffer spill; Unit buffer spill - X StateCode | MS =
i 9 [j103 |1 -1 12 -1 -1 -1 | True Unit buffer spill: Unit buffer spill - X = L] 3;;;5;::‘:::’“7 :ILGII;ayers B
< JiL | » etu I e UnitFileGDBPath | C:\Temp\SPAs\Dusky Gopher Frog.gdb
UnitFeatureClassName | DuskyGopherFrog
Messages UnitWhereClause | "UNIT_ID" > O
UnitBufferDistanceMiles | 1.0
BufferedUnitFeatureClassName | BufferedUnit
SPAFileGDBPath | C:\Temp\SPAs\MS-5PAs.gdb
SPAFeatureClassName | SPA
SelPtsFeatureClassName | SelectionPoints
BufferedUnitLLCornerPointFeatureClassName | BufferedUnitLLCornerPoint
‘ SPALogFilePath | C:\Temp\SPAs\Log File-SPAs.txt
SPaAttributesLogFilePath | C:\Temp\SPAs\Log File-SPA Attributes.txt
SPANLCDFileGDBPath | C:\Temp\SPAs\MS-NLCD.gdb
SPANLCDPrepFileGDBPath | C:\Temp\SPAs\MS-NLCD-Prep.gdb
SectionFileGDBPath | C:\Temp\SPAs\PLSS.gdb
SectionFeatureClassName | GIS_PLSSSection poly UTM16é 3
| UnitQSecFileGDBPath | C:\Temp\SPAs\MS-Quarter Sections.gdb
- . . UnitSectionFeatureClassName | UnitSections
Name Date modified Type Size | vnicsectionselectionsusrerMecers | 1700
UnitSectionLogFilePath | C:\Temp\SPAs\Log File-Sections.txt
UnitSectionPointsFeatureClassName | UnitSectionPoints
5 Code 10’13,’2013 217 PM File folder UnitSectionCornerPointsFeatureClassName | UnitSectionCornerPoints
UnitQSecFeatureClassName | UNITQuarterSections ‘
|, MS-Quarter Sections.gdb 10/13/2013 225PM  File folder e Sarenaiieee R ensne |
: MinNumSelPtsY | &
| MS-SPAS.gdb 10:"13/2013 2:25 PM F1Ie fclder UnitQSecAllLogFilePath | C:\Temp\SPAs\Log File-Quarter Sections-All.txt
= UnitQSecSuccessLogFilePath | C:\Temp\SPAs\Log File-Quarter Sections-Success.txt
2, _ 0/ .',“ 2 . A A 2 2 B UnitQSecFailureLogFilePath | C:\Temp\SPAs\Log File-Quarter Sections-Failure.txt
@ MS-SPAs-DGF.mxd 10/13/2013 1:18 PM  ArcGIS ArcMap Document 439 KB L oo o
- # - \ NLCDCllRasterName ci1
:i-‘ SPAs-MS-DGF-20131013-1420.zip 10/13/2013 2:20 PM  Compressed (zipped) Folder 1,078 KB e L L
Mt = w4 s NLCDC82RasterName | C82 |
|| SPATools Inputs-MS.txt 10/13/2013 2211 PM  TXT File 2kB W . i
5 < . L 3 ”
3 SPATools-20131013-1415.esriaddin ~ 10/13/2013 1:18 PM  Esri AddIn File 265 KB For Help, press FL
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Benefits of Coding - Freedom

e Work with command line

* Build sequences of instructions using libraries of functions,
e.g., GDAL

 Build your own...

<& GISPD.com GIS Professional Development



Benefits of Coding - Enablement

* Learningto code
* Opens new doors
 Advance your professional capabilities
* Increases your standing

* Access (more) open source options

* Open source experience makes you a better proprietary software user

See
» Opening the Door to Open Source GIS
» Explorations into Open Source GIS
 Treading Into Open Source GIS

http://dhowes.com/presentations, http://gispd.com/events
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Benefits of Coding - Creativity

* Required functionality may
not exist

* Develop new processes, &
procedures

E.g., extended flow
accumulation computation

See The Value of Automation.: Geoprocessing with .NET
and ArcObjects, 2008 Washington GIS Conference

http://dhowes.com/presentations
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Benefits of Coding - Clarity & Logic

* Coding helps you think clearly and logically about problems

* Understand what'’s really happening under the hood

E.g., Whitebox

53z

%ifgg-::

LI

Z/UWET LLLFETTE L
0= g #
H

~~~~~

http://www.uoguelph.ca/~hydrogeo/Whitebox/index.html
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Benefits of Coding - Documentation &
Organization

* Create a record of actions
* Allow for reproduction of results at any time
* Build a repository of methods

See

How Good are Your Data and Analyses? Communicating Quality. Part 3 of 3.
Analysis, 2014 Washington GIS Conference

http://dhowes.com/presentations
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Benefits of Coding - Integration &
Interoperability

* Don’t come to a halt if a few core programs won't do
everything you need them to do

* Bring together the best of all worlds

E.g., using data from R in ArcMap

© Input workspace

@ Input conditions text file

® Output raster

sh_model_long.tbt X

Lok |

<% GISPD.com

Cancel | |Environments...

|| showHelp>> |

|1) root 281 21.36000 0.32300
2) BGW3_MEAN < 92.6113 41 1.37700 0.86840
4) BGW3_MEAN < 85.7 21 0.08730 0.97510 *
5) BGW3_MEAN > 85.7 20 0.79970 0.75640
10) BGW2_MEAN < 115.375 13 0.32090 0.84450 *
11) BGW2_MEAN > 115.375 7 0.19050 0.59280 *
3) BGW3_MEAN > 92.6113 240 5.70400 0.22980
6) BGW3_MEAN < 105.116 57 1.20900 0.39220
12) BGW1_MEAN < 143.755 47 0.88280 0.36490
24) BGW2_MEAN < 114.504 2 0.03632 0.63280 *
25) BGW2_MEAN > 114.504 45 0.69660 0.35300 *
13) BGW1_MEAN > 143.755 10 0.12690 0.52050 *
7) BGW3_MEAN > 105.116 183 2.52300 0.17920
14) BGW4_MEAN < 158.219 132 1.52700 0.21660 *

15) BGW4_MEAN > 158.219 51 0.33520 0.08251 *

ArcToolbox:

& Multidimension Tools
&3 Network Analyst Tools
# % Parcel Fabric Tools
& & Schematics Tools
° Server Tools
= & Spatial Analyst Tools
= & Conditional
~E3
# Pick
# Set Null
&« Density
&« Distance
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Benefits of Coding - Employability

* Look at most GIS analyst job openings?

* Ability to code demonstrates interest in
* Your career
 Advancing yourself
* Investing in your capabilities

* Demonstrates appreciation for GIS investment
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Coding Recommendations - 1

e Start small

* Be realistic & don’t overdo it

* Resist the temptation to start coding too soon

Help others and leamn from them
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Coding Recommendations - 2

* Be persistent
» Keep plenty of backups

* Use code storage systems (repositories)
E.g., Subversion, GitHub
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Coding Recommendations - 3

 Consider re-use and readability
* Byyourself
* By others

* Keep code neat, simple, clean

 Use plenty of comments
//This comment will save me a lot of grief later
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Coding Recommendations - 4

Follow style standards

* Python PEP 8 Style Guide
https://www.python.org/dev/peps/pep-0008/

* C# Coding Conventions
https://msdn.microsoft.com/en-us/library/ff926074.aspx

 Conventions for your language of choice
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Coding Recommendations - 5

chAnimal

Think in terms of objects brain = true;

legs = 0;

Object-oriented code / \

* Professional

oHuman . ‘ oPet

* Re-usable legs = 2; - legs = 4;

fleas = 0;
QDog oCat
fleas = B8; fleas = 4;

e Clean

<& GISPD.com GIS Professional Development



Coding Recommendations - 6

» Adopt a cookbook approach - create code “recipes”
* Get each piece working in turn

* Think of all the ways something can fail and cover for them as
required
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Coding Recommendations - 7

* Think about how your tools could be misused
* Handle errors cleanly

* Develop strong testing methodologies
E.g., unit tests
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Path for Growth - ArcGI§ for Desktop

e Python command line in ArcMap

Standalone Python scripts

Create a geoprocessing tool ——

Create a Python toolbox

* Create a Python add-in Q

Create a .NET Windows form application

Create a .NET ArcGIS for Desktop add-in o

<% GISPD.com GIS Professional Development



Path for Growth - Open Source GIS

» Write a spatial SQL query
http://postgis.net/

» Write a Python script that uses the GDAL library
http://www.gdal.org/

 Create a Leaflet.js (JavaScript) webmap __
http://leafletjs.com/ ﬁea% -

* InQGIS P
* Write a Python script \ @
 Create a Python plugin e
* http://plugins.qgis.org/
* http://www.qggisworkshop.org/html/workshop/plugins_tutorial.htm
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Resources

* Interactive Development Environments (IDES)
e PyScripter
* Microsoft Visual Studio 2012 Express
* Eclipse

* Esri ArcGIS Resource Centers

* Open source GIS help pages

* Blogs (e.g., geoMusings, GISPD.com)
* FOSS4G

e GISPD.com

* MapTime Seattle (Meetup group)

* CUGOS.org
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Education

King County GIS Center
http://www.kingcounty.gov/operations/GIS.aspx

Coursera
https://www.coursera.org/

edX

https://www.edx.org/

Penn State

http://open.ems.psu.edu/courseware
* GEOG485 GIS Programming and Automation
* GEOG585 Open Web Mapping

GISPD.com
http://gispd.com
» Extending ArcGIS for Desktop Using Python and .NET Add-Ins

. Fxtending ArcGIS for Desktop with Python and .NET: Geoprocessing Tools and Add-
ns
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Questions?
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Thanks for Coming
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