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Questions for youQuestions for you

• First UC?
• Workstation AMLs?
• Have you scripted before?
• Used GP?
• System programming language (COM/C++/C#/VB/Java??)

22



Workshop OutlineWorkshop Outline

• Goal: Know how to make a script toolp
– Make your script a full-fledged member of the geoprocessing framework

• Overview of Geoprocessing Scripts 
• What are Script Tools 
• How to Create Script Tools 

– Using Script Tool ParametersUsing Script Tool Parameters 
– Getting Messages 
– Setting Output Messages and progress

• Script Tool Validation• Script Tool Validation 
• Using AMLs and EXE’s as the source of Script Tools 
• Documenting Script ToolsDocumenting Script Tools
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Learn Python Scripting with Learn Python Scripting with ArcGISArcGIS

• Geoprocessing Resource Center
– http://resources.esri.com/geoprocessing/

• ArcGIS Desktop Helpp p
– Specific help and samples for all of the geoprocessor’s methods and 

properties

ESRI T i i h t l f d P th• ESRI Training has two classes focused on Python
• Python References

– You should have a good Python reference to augment ArcGIS
documentationdocumentation

– Introductory Python References
– We like:

• “Learning Python” by Mark Lutz, published by O’Reilly & g y y p y y
Associates

• “Core Python” by Wesley J. Chun, published by Prentice-Hall 
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Why Scripting?Why Scripting?

– Scripting is easy to learn & powerful
– Provides an efficient method for defining and executing g g

a series of geoprocessing tools 
– More advanced logic than ModelBuilder
– Row by Row access
– No COM development! For GIS professionals.

Rapid development– Rapid development
– Interoperability (Glue language)
– Some languages are cross platform (Python)Some languages are cross platform (Python)
– Access properties of data
– Advanced Error Handling
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ESRI Recommends PythonESRI Recommends Python

•Fulfills the needs of our user community 
–“It’s really good”
–Simple

M d l–Modular
–Object oriented
–Easy to maintain–Easy to maintain
–Scalable
–Cross platform (windows & UNIX/Linux)p ( )
–Integrated Development Environment (IDE) 
–Established and active user community
–Most geoprocessing examples are available in Python
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StandStand--alone Scriptsalone Scripts

•Can be run independent of ArcGIS applications
C b h d l d t d il / kl ti•Can be scheduled to run daily/weekly, anytime

••
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Script ToolsScript Tools

• Source is a script
• It is a tool

• Use in ModelBuilder
• Use in Command Line
• Use in other scripts
• “Full-fledged member”

• Runs in process (9 3)Runs in process (9.3)
• Inherits all geoprocessing properties
• Communicates with applicationpp

• Layers added to map, etc.
• Messages

• More easily shared• More easily shared
– Not everyone knows how to run a stand-alone script

• Puts a familiar face on your work
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Demo Demo –– Create a Script ToolCreate a Script Tool

• CrunchData <in_features> <out_feature_class> 

• In-process execution• In-process execution
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Demo ReviewDemo Review

• Parameters are positionalp
• Parameter types
• Some of the parameter properties
• Messaging – informative, warnings, errors
• Progress (9.3)
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Parameter TypeParameter Type

• Required
– <input featureclass><input_featureclass>

• Optional
– {xy_tolerance}

Deri ed• Derived
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Parameter FilterParameter Filter

•Used to filter values
C d d V l d i (fi d li t f l )– Coded Value domain (fixed list of values)

– Range domain (range of numeric values)
– Feature type domains
– Workspace domains
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Filters Filters -- DemoDemo

• Filter feature type ( points only)yp ( p y)
• Range filter
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Derived output parameterDerived output parameter

• Used to indicate when the tool updates the input parameter p p p
i.e. AddField

• Does not show up on the dialog or command line
• Used in ModelBuilder to indicate changed state of the value 

and to provide proper chaining  i.e. Add Field
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Obtained FromObtained From

• Field parameters are commonly dependent on p y p
another table/feature class parameter.
–E.g. The list of fields for a field parameter is dependent 

th i t t blon the input table.

D i d t l d d t• Derived parameters are commonly dependent on 
an input table or feature class parameter.

A derived output with a dependency on the input will– A derived output with a dependency on the input will 
automatically set the output parameter's value to be the 
same as the input dataset in a model.
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Obtained From Obtained From -- DemoDemo

• Derived output parameterDerived output parameter
• Fields
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MultivaluesMultivalues

• To handle a list of input values rather than just one value, 
you should set the MultiValue property to Yes. 

For example you might want to input multiple feature classes– For example, you might want to input multiple feature classes
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MultivaluesMultivalues -- DemoDemo
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SymbologySymbology –– ArcGISArcGIS 9.39.3
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Digging Deeper Digging Deeper –– Data TypesData Types
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Parameter Parameter DataTypeDataType

• Defines the datatype of each parameter
–DataTypes: FeatureClass, Table, Rasters,  …
–FeatureSets, RecordSets
–Basic Types: String, Double, Boolean, …
–Geoprocessing Structures: spatial reference, extent, 

cell size remap tablecell size, remap table, …
–Mulitvalue of any datatype
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Use LayersUse Layers

• Supporting layers and tables in ArcMap and 
ArcGlobe:
–TableView, FeatureLayer, RasterLayer...
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Getting Input Parameter ValuesGetting Input Parameter Values

• If a script is the source of a script tool, it can use p p ,
the GetParameterAsText method to access the 
input parameter values. 

–Recommended instead of the built in python sys.argv[].Recommended instead of the built in python sys.argv[].

# creates the geoprocessing object
import arcgisscripting

i i ti t (9 3)gp = arcgisscripting.create(9.3)

# Get the input feature class or layer
in features = gp.GetParameterAsText(0) _ gp ( )

# Get the input Field
in_fieldName = gp.GetParameterAsText(1) 
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Every Every DataTypeDataType has a String has a String RepresenationRepresenation

““PROJCS['World Eckert IV', GEOGCS['GCS WGS 1984', DATUM['D WGS 1984', [ _ _ , [ _ _ , [ _ _ ,
SPHEROID['WGS_1984',6378137.0,298.257223563]], PRIMEM['Greenwich',0.0], 
UNIT['Degree',0.0174532925199433]], PROJECTION['Eckert_IV'], 
PARAMETER['False_Easting',0.0], PARAMETER['False_Northing',0.0], 
PARAMETER['Central Meridian',0.0], UNIT['Meter',1.0]]”PARAMETER[ Central_Meridian ,0.0], UNIT[ Meter ,1.0]]

• Except:• Except:
– FeatureSet
– RecordSet
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Getting Input Parameters Getting Input Parameters -- GetParameterGetParameter

•• The The GetParameterGetParameter method returns an object.method returns an object.jj

# Create the Geoprocessor
import arcgisscripting
gp = arcgisscripting.create(9.3) 

# Get a FeatureSet object 
FS = gp.GetParameter(0) 

# Run Buffer
gp.Buffer_analysis(FS, outputFC, “100 METERS”)
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Setting Output ParametersSetting Output Parameters

• Script tools must define their outputs so tools work as p p
expected in models and on the command line.

• Script tools must populate the values of their output 
parameters so they can be used as input to other tools in a 
model.model.

– E.g. Scalar, Boolean, or String return values

• The SetParameterAsText method will set the value of an 
output parameter using a text string.
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Setting Output Parameters Setting Output Parameters -- SetParameterSetParameter

• The SetParameter method sets the specifiedThe SetParameter method sets the specified 
parameter property using an object.

# Create the Geoprocessor
import arcgisscripting 
gp = arcgisscripting.create(9.3)

infc = gp.getparameterastext(0) 
SR = gp.describe(infc).spatialreference 
gp setparameter(1 SR)gp.setparameter(1, SR) 
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Setting Output Parameters Setting Output Parameters -- PreconditionsPreconditions

• Setting output parameter values can be used to set 
precondition values for other processes in the model 
(Branching)(Branching)

#Check if field exists and set the parameters to true or false
if bFi ldE i t 1if bFieldExists == 1:

gp.SetParameterAsText(3, "True")
gp.SetParameterAsText(4, "False")

# If the field doesn't exist the value for the second derived# If the field doesn t exist, the value for the second derived 
output
# parameter (Does Not Exist) is set to true. The branch of the 
model # that runs Make Layer Add Join then Select ismodel # that runs Make Layer, Add Join, then Select is 
executed.
else:

gp.AddMessage("Field does not exist.")
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Default Script Tool ValidationDefault Script Tool Validation

• Script tools do provide basic validation:
– Have all the required parameter values been supplied?
– Are the values of the appropriate data types?

Does the input or output exist?– Does the input or output exist?
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At 9.3, you can control validationAt 9.3, you can control validation
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Tool Tool ValidatorValidator ClassClass

•• InitializeParametersInitializeParameters() () ––
essentially the same as the essentially the same as the 
properties pageproperties pageproperties pageproperties page

•• UpdateParametersUpdateParameters() () –– called called 
BEFORE basic validationBEFORE basic validationBEFORE basic validationBEFORE basic validation

•• UpdateMessagesUpdateMessages() () –– called called 
AFTER b i lid tiAFTER b i lid tiAFTER basic validationAFTER basic validation
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Demo Demo –– MultiringMultiring BufferBuffer
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Here’s the doc, lots of examplesHere’s the doc, lots of examples

• http://webhelp.esri.com/arcgisdesktop/9.3/index.cfm?TopicName=Cu
stomizing_script_tool_behavior
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Validation important for Validation important for ModelBuilderModelBuilder chainingchaining
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Getting MessagesGetting Messages

• Executing a tool will produce messages.  These can be:
– Informative messagesInformative messages
– Or  warning messages
– Or error messages

• Scripts can trap for errors (using standard TRY EXCEPT p p ( g
blocks)

• The GetMessages method will return all messages for the 
specified severity (0=informative, 1=warning, 2=error, 
() )()=ALL).

try: 
gp.Clip("roads","urban_area","urban_roads") 

except: 
# shows only the error messages if Clip fails 
print gp.GetMessages(2)print gp.GetMessages(2)
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Setting Output MessagesSetting Output Messages

• When a script tool is executed, messages often need to be p , g
returned to the user, especially when problems arise.

• The geoprocessor has several methods for adding 
messages:

– AddMessage (message string) 
– AddWarning (message string) 
– AddError (message string)

• Messages added to the geoprocessor are immediately g g p y
returned to the application or script executing the tool.
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Using AMLs with Scripts ToolsUsing AMLs with Scripts Tools

•• It's possible to use AMLs as the source to a new It's possible to use AMLs as the source to a new pp
geoprocessinggeoprocessing script tool. script tool. 

•• An An ArcInfoArcInfo license and license and ArcInfoArcInfo Workstation is required to Workstation is required to 
b i t ll db i t ll dbe installed.be installed.

•• It is possible to run commands from other prompts within It is possible to run commands from other prompts within 
ArcInfoArcInfo Workstation, such as GRID, TABLES,Workstation, such as GRID, TABLES, ArcPlotArcPlot,,ArcInfoArcInfo Workstation, such as GRID, TABLES, Workstation, such as GRID, TABLES, ArcPlotArcPlot, , 
ArcEditArcEdit, etc., but the AML must start at the Arc: prompt. , etc., but the AML must start at the Arc: prompt. 

•• There are no restrictions.There are no restrictions.
–– Display 9999, &Menu, etc. workDisplay 9999, &Menu, etc. work

•• The AML file extension through the windows file type The AML file extension through the windows file type 
manager must execute Arcmanager must execute Arcgg

–– ESRI provides a registry setting file to facilitate this.ESRI provides a registry setting file to facilitate this.
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Documenting Script ToolsDocumenting Script Tools

• Don’t forget to document your new script tools.
• Providing good documentation for your tools is the first step to sharing 

t l ith thyour tools with others.
• The Documentation Editor is where you enter and manage 

documentation for your tools. Help is stored with the tool.
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SummarySummary

• Scripts can be tools. Script tools behave like all other 
Geoprocessing tools.
S i l d fi• Script tools must define output parameters.

• Script tools provide basic validation .
Script tools can now populate the properties and–Script tools can now populate the  properties and 
values of output parameters.

• Script tools should return messages – good practice.g g
• AMLs can be script tools.
• Document your script tools.
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ThankThank--you. Questions?you. Questions?

Please fill out surveyPlease fill out survey
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Analysis & Geoprocessing SessionsAnalysis & Geoprocessing Sessionsy p gy p g

Wednesday, 06. August 2008y, g

•• Spatial Analysis Island Spatial Analysis Island -- Demo Theater PresentationsDemo Theater Presentations
9:009:00--10:00 10:00 –– Working with Environment SettingsWorking with Environment Settings

11:0011:00--12:00 12:00 –– What’s new with Python scripting in ArcGIS 9.3What’s new with Python scripting in ArcGIS 9.3
5:005:00-- 6:00 6:00 –– Python Utility Modules for script tool development in ArcGIS Python Utility Modules for script tool development in ArcGIS 
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Analysis & Geoprocessing SessionsAnalysis & Geoprocessing Sessionsy p gy p g

Thursday, 07. August 2008y, g

•• Technical WorkshopsTechnical Workshops
8:308:30-- 9:45 9:45 –– Python Scripting Python Scripting –– An Introduction II An Introduction II •• RmRm 5A/B5A/B

10:1510:15--11:30 11:30 –– Python Scripting Python Scripting –– Advanced Techniques II Advanced Techniques II •• RmRm 5A/B5A/B
1:30- 2:45 –– Building Geoprocessing Tools with Python IIBuilding Geoprocessing Tools with Python II•• RmRm 44


