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HOUSEKEEPING

e I've got nothing...
e Any questions?

) wlﬁil'g n cnnsm,,”r
Good Housekeeping

<0
Promises .t
%"f*wan rerun 1 D5E

TODAY'’S PLAN...

I. Geoprocessing
Il. ModelBuilder

I11. Batch Processing
I.  Aright-click away
Il.  Scripting

IV. Python Scripting

V. Efficiency




WHAT IS GEOPROCESSING?

An ESRI term...

Introduction to Topic
From ESRI's Help:

"Geoprocessing is for everyone that uses ArcGIS. Whether you're a beginning user or a pro, geoprocessing
will become an essential part of your day-to-day work with ArcGIS.

The fundamental purposes of geoprocessing are to allow you to automate your GIS tasks and perform
spatial analysis and modeling. Almost all uses of GIS involve the repetition of work, and this creates the
need for methods to automate, document, and share multiple-step procedures known as workflows.
Geoprocessing supports the automation of workflows by providing a rich set of tools and a mechanism to
combine a series of tools in a sequence of operations using models and scripts...." - .. READ MORE.

Why we're Covering it

Geoprocessing is what helps make you efficient in your spatial analyses. Whether its combining multiple tools into
one using model builder, batch processing a large quantity of data, writing some simple Python scripts, or
leveraging the functionality of the Results window, geoprocessing is what can help you move from a novice GIS

user, to a highly proficient power user.

Learning Qutcomes

This topic supports primary learning outcomes 1, 2, 3 and 4 for the course.

9 p://gis.joewheaton.org/topics/geoprocessing

TYPES OF GEOPROCESSING IN ARCGIS
e Tools =«
A
e Models -
e Scripts -5 |
e Add-Ins E,)ﬁa
DG
e Plug-Ins [——w
18) RET_Arc10.3.0_0.msi < Bankfull / Centerline~ Cross Section = Habitat~ Export~ Options Help~
e These differ from some of the Toolbars you've
used...
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PLACES TO GET GEOPROCESSING TOOLS

[ ox
a-%apa

* Toolbox e
¢ ArcGIS Resource... Gallery
o From Specific Places...

= 1 Tooboues
System tooboxes can be
o Becesard found i the Tooboxes
foider n the Catalog
indov

Indexing
options

= > | & [Locat Search 5

L (T Hover your mouse |Search
pointer over the \:¢ -
name to display a

-
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System Toolboxes
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[copy feature

Search returned 27 items
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“_ Feature Class To Feature Class (Ct Copies features from the @ Conversion Tools the home page

Converts a shapefile, coverage featur INPut feature class or layer to ) Oata Managemant Tosls
conversion 4 Néw feature class, If the @ Editing Tools
input is 4 layer which has &
& Feature Class To Geodatabase (Co sslaction, only the selected
Converts one or more feature classes features will be.
o bl

® Geocading Tools
@ Geostatistical Analyst Tools
@ Unear Referencing Tools

Type: Tool @ Multidimension Tecls
“, WFS To Feature Class (CONVErSion| yaoc. back backup cad class @ Hetwork Analyst Tools
H type from a webfe ol UL erage & Porcel Fabric Tools
OXES\CONVErsion gon qupiicate dwg dxf export @ samples
4, Make Feature Layer (Data Manage: f1# 99b geodatabase geomatry Q) Schematics Tools

Server Tools
Spatial Analyst Tools

Crestes a feature layer from an input IMPOrt ayer new paste

Iboxes\dsts many Personal reproduce sdc sde Click this link to

shapefile shp up vector vpf get a ful @ Scotal Stavstic I
&' Export Feature Attribute to ASCIT (' 10, poseription description @ Tracking Anal Custom toolboxes

(ones you craate)
@an be viewed

Exports feature clags coordinates and

| Find Hy Custom Teolboxes...

LOTS OF WAYS TO ACCESS A TOOL

Tools ’

Click the tool name
in the Search

o

Search returned 3 |

Enter values for the
tool's parameters

~
* note; Uses the outside polygon boundary of a:"“"”
oAyt Aol s overaon for SudyArea ~ &
“~ Output Feature Class
3 E:\Data\DocData\Example. gdbistreets_Clo3 =4
Or double-click ! J

the tool in the XY Tolerance
[Decmal degrees  +|

< >

Cancel Enviorments.. | ShowHelp» |

“, split

“\ Table Select
# & Overlay Click OK to execute
& & Proximity the tool
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WHEN A TOOL RUNS...

Background processing:

‘ Currentivexecutigtuol J . L d Be patient---
SN A A e S » Two places to
track status:

Pop-up message

e
P “Taitas rehed. — Progress bar
v CEIC e 5 .
TROUITAT o wiom — Results Window!
CIHE-) (& Fro
, e Use that results
Results %) .
= B Curent Session WIndOW!
) ;b&‘:‘mﬁﬁﬁﬂl Ot N The Results window
5 & lrputs T ooy has 2n entry for each
B irput Featires: st Remove tool you execute.
B Ciip Features: Sty pooo
s eyt s
= I Messages Delete
d) succeeded at Fris Fime: 2,00 seconds)
Re Run

ENVIRONMENT SETTINGS

There are four levels of environment settings:

1. Application level settings are the default settings that
will be applied to any tool when it is executed.

2. Tool level settings are applied to a single run of a tool
and override the application level settings.

3. Model level settings are specified and saved with a
mode and override tool level and application level
settings.

4. Model process level settings are specified at the
model process level, are saved with the model, and
override model level settings.




ENVIRONMENT SETTINGS

Click to expand or

collaspe 3 category

E| ment Settings (X]
% Workspace
Current Workspace
Desitops. o
Saratch Workspace
R|Peskaps. fouk. o g

¥ Output Coordinates

¥ P i
M N

v na N

Ciick for more
help

el

¥ Geostatistical Analysis
¥ Terrain Dataset
¥ TIN

| | e

Tool environment settings

Tool environment settings inherit from application environment settings: when you open a tool's dialog
box and click the Environments button, the application environment settings are used as the initial

values for the tool's environment settings.

[l Note: Tool environment settings only apply to the current run of the
not update the application environment settings.

System-wide defaults, saved
to geoprocessing settings

Application settings

1 1

(if moded is run within
ModelBuider)

Temporarily overrides (i modelis 0 Gan override passed down
application settings. Not  as a oo} settings, saved with model,
saved anywhere.

Can override passed down

setings. Can override passed down

settings, saved with model.

Can override passed down
settings.

tool and do

EVERY TOOL HAS ENVIRONMENT SETTINGS

(7 Clip

Error: tool wil not execute | ackerorand waring o for e rmation
Inouk Fostures

[][=] x|
5]

[EData\C westast E"J
[ Parameter value required ﬁ‘»a‘,m«
=
3 /$\Output Festure Class.
Wam:"&i‘;gg‘ :’Sx&“e [EData\Scratchiscratch. o restationsZ E"J
| i & D
r] [nknown ~]

No icon: optional
parameter

Conel | Envionmects... | [ Show Helo >>

» Tools validate
parameter values as
you enter them...

» They also can override
environment settings

2 Clip = \
‘Chck atror snd warming icons for more nformation Jl

Click the icon to open
the information dialog |
D

Click to close the

[en ® information dlog
» Tl ‘eatures: Dataset

ataCityOfSanFrancisco gabiFirestast
es not exist or Is not supported

&

& |w
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Click the error/warning
number to open detaled
help about the problem

Cancel

Envirooments. .. | Show Help >>




BRING THEM UP... & EXPAND TO USE

2. e e S T T e

% Workspace

Current Workspace:

Scratch Workspace
C:\Docs \ArcGIS \Default.gdb
¥ Output Coordinates
¥ Processing Extent
¥ XY Resolution and Tolerance
¥ M Values
¥ Z Values
¥ Geodatabase
¥ Geodatabase Advanced
¥ Fields
¥ Random Numbers
¥ Cartography
¥ Coverage
¥ Raster Analysis
¥ Raster Storage

e ] (e

Environment Settings

Emvironment settings specified in this dialog box are
values that will be applied to appropriate results from
running tools. They can be set hierarchically,
meaning that they can be set for the application you
are working in, so they apply to all tools; for a model,
so they apply to all processes within the model; or
for a particular process within a model. Environments
set for a process within a model will overrride all
other setting, and emvironments set for all processes
in a model will override those set in the application

Changing the default settings that will be used is a

ite to performi ing tasks. You
may only be interested in analyzing a small piece of
a geographic area, such as changing the extent for
results, or you may want to write all results to a
specific location (for example, changing the current
workspace or the scratch workspace).

Tool Help ]
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OUTPUT COORDINATE SYSTEM

i
% Environment Settings

-— b

¥ Workspace

% Output Coordinates
Output Coordnate System

[Same as Input

Geographic Transformations

‘ Geographic Transformations Names

¥ Processing Extent
¥ XY Resolution and Tolerance

¥ M Values

« .

Environment Settings

Environment settings specified in this dialog box are
values that will be applied to appropriate results from
running tools. They can be set hierarchically,
meaning that they can be set for the application you
are working in, s they apply to all tools; for a model,
so they apply to all processes within the model; or
for a particular process within a model. Environments
set for a process within a model will overrride all
other setting, and environments set for all processes
in a model will override those set in the application

Changing the default settings that will be used is a

isite to performing gec ing tasks. You
may only be interested in analyzing a small piece of
a geographic area, such as changing the extent for
results, or you may want to write all results to a
specific location (for example, changing the current
workspace or the scratch workspace).

ToolHep |
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PROCESSING EXTENT-> ENV. SETTINGS

e This is how you force
grid concurrency

e Extent -> Limits
e Snap... aligns

Features that
pass through
the extent
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RECALL MASKED EXTENTS

e Rasters that have the
same masked extents,

Input

Mask Quiput

simply have the same
nodata cells

The mask can be
derived from a polygon
or a raster

A concurrent raster
mask is the most
accurate!

%K Environment Settings:

=)

Top
4951634.000000
t
715%9.000000 715566,000000
Bottom
4951477.000000
S0 Raster
[c

05 Joebndyix] &)
% XY Resolution and Tolerance
% M values
¥ Z Values
¥ Geodatabase
¥ Geodatabase Advanced
% Fields
¥ Random Numbers
¥ Cartography
% Coverage
2 Raster Analysis
celisze
[ - &

01

Mask
Brdy,2009-2010_JMW\DoD\2010_Nov_DEM - 2009_Nov_DEN2009-2010_DeD_Uniform.35 -1 &
¥ Raster Storage

¥ Ganctatictical Analucic

From:
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WHERE TO LEARN MORE ABOUT GEOPROCESSING

Additional Resources
Geoprocessing in ArcGIS
» Geaprocessing ArcGIS Resource Center - This is the main hub of information on Geoprocessing and
getting yourself up to speed.
* The Geoprocessing Forum - Trying fo do something with Geoprocessing and having trouble? Try posting a
thread or searching this forum.
. ing Help - An overview of Geoprocessing in ArcGIS
= Using the Results Window - An essential new feature of Geoprocessing in ArcGIS

Batch Processing

= A quick Tour of Batch-Processing - AreGIS 10 Help topic . P I u S ]

Finding Existing Tools and Scripts

e e — Other Classes

ofher users have made. Very usefull

« See also this week’s lab Tutonal Topic 1 _ ESR I Cou rses

Geoprocessing with Model Builder

. Dasigning snd Buikli ng Tools - This video walks you through the basics of building — ESR' Tutonals
S 10,

Designing and Building Geoprocessing Tools
Geoprocessing Tools using Mode! Builder in ArcGIS 1
. K Is with ilder - AroGIS 10 Help
* Tutorial for Building Tools with Model Builder - AcG/S 10 Help Tutorial
Add-Ins

10 - Add-Ins are a new feature in ArcGIS. This video describes them

Plug-Ins

Plugns are typically tocl-bars that are installed extemally and produced by someone other than ESRI, to work

UtahStateUniversity httpi//gisjoewheaton.org/topics/geoprocessing=TOC-Additional-Resources
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TODAY'’S PLAN...

I. Geoprocessing
1l. ModelBuilder

I11. Batch Processing
I.  Aright-click away
Il.  Scripting

IV. Python Scripting
V. Efficiency




THE MODELBUILDER INTERFACE

 ModelBuilder window:
where you edit, test
and run models

/4 Clip to study area and add field o= ¥
Model Edit Insert View Windows Help
B85 B8 X0 o d B aza Sk g2l b

MODEL ELEMENTS:

e Variables: Variables are elements in a model that
hold a value or a reference to data stored on disk.
There are two types of variables:

— Data: Data variables are model elements that Variable Tool Connectors
contain descriptive information about data stored on
disk. Properties of data that are described in a data
variable include field information, spatial reference,
and path. Data Variable Value Variable

—  Values: Value variables are values such as strings, Datz
numbers, Bo_oleans (_true/false values), spatla_l T T Environmert
references, linear units, or extents. Value variables
contain anything but references to data stored on " recondtion |
disk. o

Feedback

*  Connectors: Connectors connect data and values to
tools. The connector arrows show the direction of
processing. There are four types of connectors:

— Data: Data connectors connect data and value
variables to tools.

—  Environment: Environment connectors connect a
variable containing an environment setting (data or
value) to a tool. When the tool is executed, it will
use the environment setting.

— Precondition: Precondition connectors connect a
variable to a tool. The tool will execute only after the
contents of the precondition variable are created.

—  Feedback: Feedback connectors connect the output
of a tool back into the same tool as input.




THE MODELBUILDER INTERFACE, CONT.

e Model elements have 3 states
e Not ready to run (parameters aren’'t defined)

®_._,®H Usually referred to as Derived Data

e Ready to run (all elements are colored)

e @

e Already run (elements are colored and shaded)

@ e

TODAY'’S PLAN...

I. Geoprocessing
II. ModelBuilder

111. Batch Processing
I.  Aright-click away

Il.  Scripting
IV. Python Scripting
V. Efficiency
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BATCH PROCESSING

| got to do this same thing 100 times
AGHHH
Brut force or Batch Process

Write a script that loops through same thing
(input varies)
e Use right-click in Arc Toolbox and click ‘batch’

TODAY'’S PLAN...

I. Geoprocessing
II. ModelBuilder

I11. Batch Processing
I. Aright-click away

Il.  Scripting
IV. Python Scripting
V. Efficiency
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TODAY'’S PLAN...

I. Geoprocessing
II. ModelBuilder

I1l. Batch Processing
I. A right-click away

Il. Scripting
IV. Python Scripting
V. Efficiency

SCRIPTING

» Sequences of GIS operations that can be
stored and shared
- Native languages: Arc Macro Language, Avenue

- Software independent languages such as Visual
Basic for Applications, Perl, or Python

- a model can be written and executed as a
script

 Scripts can be manipulated visually
. e.g., through ESRI's ModelBuilder

13



PROGRAMMING?

e Lots of languages (syntax is critical to speak)
e Loops (for or do)
e Conditional (if, then, else)

% 223

IF Statement

‘IF condition THEN

END IF;

ition THEN

PROGRAMMING - LOOPS

§ Simple Loops |

Initialize counter!
0%

[ UsetheEXIT —END LOOP;
statement to exit 9 end;
loop 10 /

4

PL/SQL procedure successfully completed

©2008 SkillBuilders, Inc. | www.SidllBuilders. com ‘
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TODAY'’S PLAN...

I. Geoprocessing
II. ModelBuilder

I1l. Batch Processing
I.  Aright-click away

Il.  Scripting
V. Python Scripting
V. Efficiency
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TODAY'’S PLAN...

I. Geoprocessing
II. ModelBuilder

I1l. Batch Processing
I. A right-click away

Il.  Scripting
IV. Python Scripting
V. Efficiency

BRUTE FORCE...

e |If you do something once or
twice, brute force may
suffice...

e |If you start doing it more than
that, make yourself a tool

— Limits opportunity for sloppy
mistakes

— Makes
— If good enough, share it with
others...




TODAY'’S PLAN...

I. Geoprocessing
II. ModelBuilder

I1l. Batch Processing
I.  Aright-click away

Il.  Scripting
IV. Python Scripting
V. Efficiency
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THIS WEEK'’S LAB

Lab 3: Reproducing
Maps — Geologic Map

e Teach you how to manipulate
display properties and
symbology to reproduce a
map in as close as possible a
fashion to the original.

e Teach you how to extract

summary statistics and data
from existing data

17



ADVANCED GIS COURSES Search thia site
WATS 4930/6920, 4931/6921, 6915

Assignments > Reading Assignments >

- Reading for Tuesday, January 31st
~ About the Courses (Syllabi)

Grades posted 19 minutes ago by Joe Wheaton

§ Instructors
- Primary Learning Outcomes Finish reading the following by Tuesday , January 31, 2011 (before lecture)
| Software .

+ Skim Chapters 6 & 7 of Bolstad (2008)
yas  Course Topics

o Just skim through everything and focus on the big picture concepts

« « ~ Assignments about what are the primary sources of GIS data... don't get bogged
r Labs down in details : .
Project (4931/6921) * Also, have a look through and read of the links and ESRI help topics below
Reading Assignments Data Sources
Class Announcements
Class Calendar ® GIS Data Links - This is a page | mainfain with some links to downloadable

Great Maps! GIS Data sources
.

GIS Class LibGuide - This is a custom page our librarian has put together
o Fo""f' - Jjust for this class!
GIs Class LibGuide « Datasets Provided with ArcGIS - These are known as ESRI Data and Maps
Help .

A quick tour of ArcCatalog - ArcCatalog is the place to manage and browse your GIS data with ArcGIS
®2011 - Disclaimer & Copyright * Adding data from ArcGIS online - There are wealth of great basemap layers you can now load into your
maps without having to download anything! Very convenient!

E Utah State University Links
Canvas (Submit Assignments) Metadata & Displaying Data
Department of Watershed Sciences What i i

« What is metadata
B « A quick tour of metadata
Current Students « Editing Metadata (in ArcGIS)
Prospective Students
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