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Lesson 4
Enumeration & Cursor Objects

Basic Programming in ArcGIS with Python
Workshop

RS/GIS Lab, Utah State University
With Material from ESRI
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Learning Objectives:

 To understand uses of enumeration objects

 To be able to write a simple script using enumeration

 To understand uses of cursor objects

 To be able to write a simple script using cursors

 To understand some basic debugging and coding guidelines

e To review how scripts are added to ArcToolbox
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Lesson 4a: Enumeration Methods & Objects

e Enumeration

ListFields (InputValue, wildCard, fieldType): Object
methods: Listindexes (InputValue, wildCard): Object
— “Sijt on” the geoprocessor ListDatasets (wildCard, featureType): Object
object ListFeatureClasses (wildCard, featureType): Object

ListRasters (wildCard, rasterType): Object
ListTables (wildCard, tableType): Object
ListWorkspaces (wildCard, workspaceType): Object

— Each returns an object

— Each object holds a list of

data ListEnvironments (wildCard): Object

ListToolboxes (wildCard): Object
ListTools (wildCard): Object

— Object returned depends
on the method called
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 Enumeration objects:

AR AR

— Alist of data (any type) without a known count

— ListFields returns a Fields object

— ListiIndex returns a Indexes object

— All other Enumeration methods return an Enumeration object

T Rt ) R

GetParameterssTexdt (Index)
GetParameterCount (ToolMame)
GetParameter'/alue (ToolMName, Inde:x)
GetReturnCode (Inde:x)

GetSeverity (Index)

GetSysternEnvironment (envilams)
I=Synchronous (Toolkame)

ListFields (Input'alue, widCard, fieldType): Object
Listindexes (Inputvalue, wildCard): Ohject
ListDatasets (widCard, featureType): Object
ListFeatureClasses (wildCard, featureType): Object
ListRasters (wildCard, rasterType): Object
LisiTables (widCard, tableType): Object
ListWorkspaces (wildCard, workspaceType): Object
ListEnvironments (wildCard): Object

LisiToockhoxes (widCard): Object

LisiTools (wildCard): Object

LoadSettngs (XNMLFile)

ParseFieldMame (FieldMame, Waorkspace )

Fields

| et Object
-+ Reset

Indexes

—| [ Mot Object
- Reset

L % | Mest: (Siring)
| - Resat

Field

B— Mame

— Alashame

B— Dlamain

®— Editable: Boolzan
- Haslnde:x: Boolean
B— |sMullable: Boolzan
®— |sUnigue: Boolean
m— Length

= Type

B— Scale

B— Precision

Index

= Mame

B |sAscending: Boolean
m— |sUnigue: Boolean
B— Fields: Ohject

Enumeration (featureclasses, rasters, tables, datasets workspaces, environments,

toolboxes tools)

WWW.gis.usu
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 The Enumeration object:

— Has two methods: Next and Reset

/|

Enumeration (featureclasses, rasters, tables, datasets workspaces, environments,
toolboxes tools)

<+ Next: (String)
-+ Reset

— Next returns the name of an item in the enumeration object (list)
— Reset returns to the item as the start of the list

www.gis.usu.edu
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 An Enumeration object example: ListRasters(wildcard, rasterType)

Syntax
object ListRasters({ widcard} As String, {RasferTyvpe t &s String) as Object
1+ = optional
Part Description
object The instantiated geoprocessing object,
witd Card Optional, Combination of * and charackters that will kelp limit the results. The

asterisk is the same as saying ALL. If no wildcard is specified, all rasters in the
wiorkspace will be returned.

BasterTvpe Specifies the raster format,

# workspace must be set!!

gp-workspace = (“C:/john/Lesson4’) Mare

# get a list of grids beginning with “elev” B elew3om

rasList = gp.ListRasters(“elev*”, “GRID”) i elevaomio

# loop through list and print items in list i elevaom1oo

ras = rasList.next() Flowling. ship

while ras: i landcover
print ras Lessond. m:xd
ras = rasList.next() = obs.shp

# reset ras to top of list
ras = rasList.reset()

www.gis.usu.edu
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* The ListFields (InputValue, wildCard, fieldtype) example:
— ListFields returns the Fields object
Next returns the Field object
— The Field object returns the Name

-+ GetParameterAsText (Index) Field

-+ (GetParameterCount (ToolName) :: E[‘?al:;ame

-+ (GetParameterValue (ToolName, Index) Fields =— Domain

-+ GetReturnCaode (Index) T [ Next Object N :: Eiﬁ?ﬂlifggﬁ:gn
- GetSeverity (Index) -+ Hesal »— IsNullable - Boolean
- GetSystemEnvironment (envName) m— |sUnigue: Boolean
-+ |sSynchronous (ToolMame) :: %&};gth

= ListFields (InputValue wildCard, fieldType): Object =— Scale

- Listindexes (Inpufvalue, wildCard): Object =— Precision

= ListDatasets (wildCard. featureType): Obiect 1

fldList = gp.ListFields(“flowline”, “*”, “String”)
fild = fldList.Next()
While fld <> None:

Print fld.Name

Tfld = fldList.Next()

www.gis.usu.edu
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Lesson 4a ACTIVITY: Complete the Code

» As a class, using Desktop Help and the model diagram complete
the code:

— List all the .dbf files in a workspace that begin with “1990”
90dbfList = gp.ListTables( “1990*”, “dBASE” )

— List all the CAD files in a workspace that begin with “rd”
cmpCADList = gp.ListDatasets( “rd*”, “CAD” )

— List all the tools from the conversion toolbox
conToolList = gp.ListTools( “*_conversion” )

www.gis.usu.edu
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Assignment 4a: Write a script using
enumerations

* Write a script that does the following:

Makes an enumeration (list) of all the featureclasses in the Lesson4
workspace that begin with “nests.”

Using a While loop, print the names of all the feature classes.

Write your script from scratch (or copy what you need from a
previous lesson to get started).

Be sure to comment your code.

www.gis.usu.edu
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Lesson 4b: Cursor Methods & Objects

e Cursor methods access attributes/values in table cells:
— “Sit on” the geoprocessor object

— Each returns an object (an enumeration/list of row objects)

— Cursors work with rows in a table or feature class attribute table
 Add and delete rows

 Read values in rows
* Modify values in rows

www.gis.usu.edu
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Cursor Methods return Cursor Objects:

e InsertCursor returns the InsertCursor object

— Used to insert new rows
e SearchCursor returns the SearchCursor object

— Used to read values in a row
e UpdateCursor returns the UpdateCursor object

— Used to make changes to values in rows, and delete rows

-%— ParseTableName (TableName, Workspace)
- Productinfa ()

Rows (SearchCursor, InsertCursor,

- QualifyFieldName (FieldMame, Workspace)
-<+— QualifyTableMame (TableMame, Workspace)
-— RefreshCatalog (InputValue)

- RemoveToolbox (Tooclbox)

- ResetEnvironments ()

- SetParameterAsText (Index, Argument)
-a— SetParameter (Index, Argument)

=— SaveSettings (XMLFile)

=+ SetProduct (ProductCode)

-

-

-

-— TestSchemalock (input\/alue): Boolean

- |Jsage (method)

= ValdateFieldName (FieldMame, Workspacs)
= ValidateTableMame (T ableMame, Workspace)

UpdateCursoj

SearchCursor

-~ Next: Object

-+ Resat

—

InsertCursor

-+ Reset

-+ NewRow. Object
-+ |nsertRow{Object)

UpdateCursor

- Next: Object

- Reset

-+ JpdateRow(Object)
- DeleteRow{ Object)

www.gis.usu.edu
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SearchCursor object:

SearchCursor Row
-+— Mext: Object » | FizldMame |
-+ Resst

- GetValue (fieldMame)

< Next returns an individual row object

« To find out the value of a field for individual row (row), use:

— Fireldname (a property)
Print row.GNIS_ Name
Or

- GetValue (fieldName) (a method)
Print row.GetValue(**GNIS_Name’)

e Reset takes you back to the start of the cursor

www.gis.usu.edu
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SearchCursor example:

gp-workspace = (““C:/john/Lesson4”)
cur = gp-SearchCursor (“nestsl1990”)— ¢
row = cur.Next()
while row <> None:

FID | Shape* | Id | nestsiteid | condition

print row.nestsiteid
print row.condition
row = cur.Next()

del cur

Notes:

B I

0 |Point
1 |Point
2 |Point
3 |Pairt
4 |Pairt
5 |Pairt
6 |Pairt
¥ |Pairt
g |Pairt
9 |Pairt
10 | Pairt

1 |good

2 |good

3 |poar

4 | ahandoned

5 | abandoned
[ o

T good

8 |good

9 lgood

10 \good

11 |poor

oo o o o oo oo oo

L

0 |Pairt

] 1 |good

- Because row is not a string, but an object, we use None for the conditional

- We could also have use the GetValue method
print row.GetValue(“netsitei1d”)
print row.GetValue(“condition™)

- We delete the cursor object at end of the while construct

www.gis.usu.edu
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UpdateCursor object: —

=8 FieldName
—p
Updatﬂcurs'_:'f -+ GetValue (fieldName)
<+ Next: Object -+ SetValue (fieldName, Value)
-+ Reset

-+ UpdateRow(Object)
-4 DeleteRow{ Object)

e Next returns an individual row object
To find out the value of a field for individual row (row), use:

— Freldname Reads/writes a value from/to a field

- GetValue (fieldName) Reads a value from a field

- SetValue (fieldName, Value) Writes a value to a field
e UpdateRow passes modified row into the table/feature class

e DeleteRow deletes a row

www.gis.usu.edu
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UpdateCursor example:

gp-workspace = (““C:/john/Lesson4’)
cur = gp.UpdateCursor (‘“nestsl1990”, “nestsiteid > 57)
row = cur.Next()
while row:

row.condition = string.replace(row.condition,

cur .UpdateRow(row)
row = cur.Next()

This code: Begins with the first row that h
nestsiteid > 5, replaces condition that is “poo
with “good” for each row, finally updates the row
change.

The string.replace method requires the
string module be imported (not shown in code).

We delete the cursor object at end of the while
statement (to free the variable & memory).

“poor”’, “good’)

FID | Shape* | Id | nestsiteid | condition

« L[] |

0 |Pairit
1 |Pairt
2 |Paint
3 |Paint
4 |Paint
5 |Paint
G |Paint
7 |Paint
g |Paint
9 |Paint
10 | Pairt

1 |good

2 |good

3 |poor

4 labandoned

5 labandoned
[ &]eoor

7 |good

3 |good

9 |good

10 |good

11 |poor

Lo S e o s o o
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InsertCursor object:

InsertCursor

< Reset ROWF_ —
' =& FieldName
<+ NewRow: Object >
- Inz:rtgjw(otja'eect) <+ GetValue (fieldName)
! =+ SetValue (fieldName, Value)

< NewRow creates a new row object
— Freldname Reads/writes a value from/to a field
- GetValue (fieldName) Reads a value from a field
- SetValue (fieldName, Value) Writes a value to a field

e [InsertRow inserts the row into the table or feature class
— Automatically fills the OID field

www.gis.usu.edu
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InsertCursor example:

gp-workspace = (“C:/john/Lesson4™)

cur = gp.InsertCursor(“nestdatal990.dbf’)
row = cur.NewRow()

row.nestsiteid = 11

row.height =90

row.count = 3

cur. I nse rtROW( FOW) HESTSITEID HEIGH:EI l!:'I:ZIll.II'nI'I'3

67
99
56
56
a4
a6
g9
43
34

Notes:

- This code: Inserts a new row to the table |
“nestdatal990.dbf” and fills the nestsiteid, Il
height, and count fields.

ce all the values are populated, the row is —
nserted into the table. —

- NOTE! If this were a feature class, the shape
field would have to be added as well.

[ S R w R e R R O TR O
[ R R PR ) R C L]

—
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Assignment 4b: Write a script using cursor
methods and objects.

» Write a script that does the following:

— Uses a SearchCursor method to print “nestsiteid” field from all the rows
in the nests1990.shp file.

— When you get that working, use the Select_analysis tool (method) to
make a separate shapefile for each nestsite.

— When you get that working, use the ViewShed_sa tool (method) to
create a viewshed for each nestsite.

— Think about: How could you use the code you wrote in assignment 4a
with this code to create separate viewsheds for every nest site for all

shapefiles.

www.gis.usu.edu
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Debugging and Coding Tips

e Test code in PythonWin, not ArcToolbox

e Check Python syntax in PythonWin with Check button
 Don’t forget arguments (if you have them)

 Check error message in Interactive Window

* Try to understand the code

 Narrow errors to a block or line of code (using
commenting)

www.gis.usu.edu
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Coding Guidelines

- Use consistent variable naming conventions (e.g. mylntegerVar = 1)

- Script names should follow similar naming conventions (e.g. mySript.py)

- Use indentation to show structure (Python enforces this).

- Use arguments in a script

- If a script has arguments, you should have code that checks the inputs have
been given by the user (when attaching script in ArcToolbox we can provide

a default input).

- Use comments (over commenting your own scripts, esp. when you're
beginning is not a bad idea).

- Include a header to each script telling the script’'s name, a little about how it
works, it's requirements, who wrote it and when it was written.

- Other guidelines...?

www.gis.usu.edu
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