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Who we are and what we do

The Coleman Group, Inc.

* IT/Cyber Security Service provider to Federal Agencies

My current assignment : U.S. Census Bureau (DC)
 Demographic Survey Division
— Dissemination and Internet Services (DIS)

 Dissemination of Public Data Products
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Small Area Health Insurance Estimates
(SAHIE)

Automating the process by which the mapping services are created through a series of
geoprocessing tasks, and results are consumed by the SAHIE interactive mapping tool (API)

Search ‘

Census

e— B¢ 39

About the Bureau
Research, Surveys

Data
Tools, Developers

Library
Infographics, Publications

Geography

New: ~i
Maps, Geographic Data

Topics
News, i

Population, Economy

Census.qov » People and Households » SAHIE Main > SAHIE Data

Small Area Health Insurance Estimates (SAHIE)

Main About SAHIE Data Methodology Publications Related Sites Contact Us

SAHIE Interactive Data Tool

Small Area Health | Estimat } )
mall Area Health Insurance Estimates o @4 fosv) A 4l @ J

Select Your Search Criteria Below: Small Area Health Insurance Estimates

(B | B renas | [ Urineurea [ 2012 | Underésyears | AllRaces | BomSexes | Allincomes

[ zoomTool [ @[ 3] [(Previous zoom [(gaFunzoom | [ streets | Elevation | satelite |

Year: 2012
Geography: -All-

Al - -
Alabama {
Alaska ; ; - ]
Arizona = ;i

Arkansas

=
P .
MY
%rrgt
1 Jp—

[¥] Show Counties

Age: Under 65 years
Race: Al Races
Sex: Both Sexes
Income: Al Incomes 3110117
Percent: Uninsured

— 11810204

Go || Reset £ d
otic Map transparency Zuatanl
The 0 400% IPR category & cumently only % e B 20210378
2012
AT P @ 790460
ns by clicking on a group above and =
et Tosas countis. ek i § B rooata
1000 km
500 mi
United Stafes
Source: U.S. Census Bureau, Small Area Health Insurance Estimates Census

@

ESRI Mid-Atlantic User Conference
December 2-4, 2014 — Baltimore, MD

The Coleman Group, Inc. www.colemangrpinc.com
Inspired Thinking... Intelligent Solutions. ESRI Partner



http://www.colemangrpinc.com/

About
Small Area Health Insurance Estimates (SAHIE)

* Produces timely estimates of health insurance
coverage for all counties and states by detailed
demographic and income groups.

More info: https://www.census.gov/did/www/sahie
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SAHIE AUTOMATION

Our Goal

To automate GIS workflow in order to process data, create mapping documents, and
publish mapping services for SAHIE interactive web mapping tool (API)

Our (geo)Process

The process of creating map services had been in place for a few years. It involves data
edits and transformation, and several (~14) geoprocessing tasks, including creating
map services. All tasks are currently performed manually, and last nearly 2 days to
complete. The lengthy and repetitive nature of geoprocessing tasks compelled us to
automate our workflow so that we can increase process efficiency and reduce human
errors.

Our Approach
1. Use ModelBuilder to test and document our workflow; and
2. Use Python scripting to complete automating the process.
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Work Environment

1. SAS native data format

2. Excel(tab delimited .txt)

3. ArcGIS for desktop/Server 10.1
4. Python 2.7.2
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L enwv
ws = 'C:\\Work3pace\\sahie_ saipe\\sahie saipe.gdb'

env.workspace

pairlist = [['cnty06_Layer', 'SRHIE_CNTY_2
for pair in pairlList:
inLayer = r"%s\%s" % (ws, pair[0])
inTable = r"%s\%s" % (ws, pair[l])
Lyr = pair[0]
outTable = r"%s\%s" § (inLaver, "_joined")
# arcpv.MakeFeatursla management (inLayer, L

06'], ['cnty07_Layer', 'SRHIE CNTY_2007'], ['cnty0B_Layer', '32

arcpy.Adeuin_manage;nent (inLayer, "GEC_ID", inTable, "stcou", "EEEP_.
if arcpy.Erists (outTable):
arcpy.Delete_management (outTable)

arcpy‘o Featufjes_management (Lyr, outTable)
E nte"doges"
B a WS : k¥pace)\\SWWIE Mip®\SWWIR saip¥. gdb’

"

fclayer = {'cnty0é_Layer:colé ', 'ecnty07_Layer:col7', 'cnty0E_Layer®co
for fe in ListFeatureClasses():
if fo in fclLayer:

'y 'cnty09 Layer:co0%', 'cntyll La

gs.path.join(ws, fc)
e, focLayer[fc])

Tools: Model

/ -

pyFeatUrer management (old, new)
de feature layer %= to %¥3' % (fc,fclLayer[fc])

print 'Could n ffeature layer %=' %old

#te SDDraft, 5D, and Publish map servic

2 y
Ase Asrmte arcp Oub A e
wrkspc = ty\WorkSpace\ \sah.
mapDoc arcpy.mapping.MapDo

con fery
service —
sddraft +a + ".sddraft"

= wrkapc + service + ".sd"

arcpy.mapping.CreateMa - (mapDoc, sddraft, service, 'ARCGIS_SERVER', con, True, None, summary,tags)

# Analvze the service definition draft

analysis = arcpy.mapping.fnalyzeForSD(sddraft)
# Stage the service definition if the sddraft analysis did not contain errors
if anmalysis["errors"] == {}:

# Execute StageService

arcpy.StageService server (sddraft, =d)

# Execute UploadServiceDefinition

arcpy.UploadServiceDefinition server(sd,con,service, "default”, "EXISTING",in folder)
# If the sddraft analysis contained errors, display them

nrint analuvaialTarraratl
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Why ModelBuilder?

ModelBuilder: Workflow easily understood through visualization

« Simplifies modeling process .@ = o \'

— “visual programming”

— WYSIWYG -

— drag-and-drop |
* Proof of concept/test hypothesis: show and tell for non-tech staff
* Maintaining institutional memory — pass it on...

 Documentation: document and share your process
e Start a Python script with a model
* Build your own tools — no coding
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Why Python?

More capabilities and flexibilities = fits our needs
* Run scriptin ArcGIS or stand-alone

* Easy to edit vs. opening ModelBuilder in ArcGIS

* Do more with scripting

* Excellent support community

* Plays nicely with ModelBuilder

* Build customized tools
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Our Workflow
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File Geodatabase

Workflow Model

1. Processing data extracted from SAS/Excel and exported to fGDB

3. Geoprocessing feature classes

4.Publishing map services to ArcGIS Server
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File Edit Format Run Options Windows Help

Set workspace

e e

arcpy i

env.workspace = WorkSpac ahie.gdb"”

#

# Process: ETL.py extracts, transforms and loads tab delimited text
F tables from XLSX to geodatabase tables.

F

# Extract Script arguments

SRHIE CNTY 2006 _txt
£ SMHTE CNTY 2006 txt

SRHIE CNTY 2006 txt= "C:
# provide a default value if

= arcpy.GetParameterAsText (0)

g © SRHIE_CNTY 2006 txt:
\WorkSpacel\\ WVtablesh,
1specified

AHIE CNTY 2007_txt sText (1)

arcpy.GetParam

# provide a default va

IE | C .4 2007 KT e 007 txi: B
0 110\ Tabfles\\sa -2 b oy WAy
defa_\' Vi I
SLHIE_C g_txt = arcpy.GetParameterhsText (2)
if SAHIE CHTY_. 2008 TRL == "&" t SRHIE | CNTY 2008 _txt:
SLHIE CNTY 2008_txc= "C:\\WorkSpace\\sahi \\Tables\ 2006-2012 x1sxzh\ CNTY 2008.txc"
# provide a defa_\_t. value if pEcified
SRHIE CNTY_2009_txt = arcpy.GetParameterAsText (3)
if SRHIE CNTY 2009 txt = "4" ¢ SRHIE CNTY 2009 txt:
SAHIE CNTY 2009_txt= "C:\ 9.txt"
# provide a default value if
SRHIE_CNTY_2010_txt = arcpy.GetParameterAsText (4)
f SRHIE CNTY 2010 TRt == "§" SRHIE_CNTY_2010_txt:
SAHIE CNTY 2010_txe= "C WorkSpace\\sahis\\tables\\ 2006-2012_xlsx\) 0.txt"
# provide a defa_\_t. value if 1zpecified
SLHIE_CNTY_ 2011_txt = arcpy.GetParameterhsText (5)
f SAHIE CNTY 2011 txt == "#" SRHIE_CNTY_ 2011 txt:
SLHIE CNTY 2011_txt= "C 2011.txc"
# provide a default walue if
SRHIE CNTY_2012_txt = arcpy. GetPaImeteIAsText(Gj
£ SAHIE CNTY . 2012 _txL == "&"
SR.HIE CNTY 2012_txt= "C ~LXL"
$# provide a default value if
SRHIE_ST_2006_txt = arcpy.GetParameterfAsText (7)
if SAHIE ST_2006 txt == "$" o
SAHIE_ST 2006_txt es\\szhie 2006-2012_xlsx\\ T_2006.cxt"
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1.
2.
3.

From ModelBuilder to Python

Export your model from ModelBuilder to Python script
Review Python script in text editor

. . 74 sahieModelBuilder.py - C:\Workspace\sahie_saipe\sahie_saipe_script\sahie_saipe._final\sahieModelBuilder.py 73
Can you run this script? [Fie €t FomRun_Optons Vindows P

a4 sahie_final UC14

Model | Edit Inset View Windows Help

b Run AT MER UL TR
Run Entire Model

" Validate Entire Model

| s

Save As...

Delete Intermediate Data _Iealth Insurance Estimates \\ $ Load required (celb:xe:.

Print Setup... .
. 4 SAHIE GIS Model

Print Preview...

Ay 2t

'\ arcpy.ImportToolbox ("H:/WorkSpace/sahie/Model/gp/sahie taocls.tbx")

4 Script arguments

& Print..
st__2_ = arcpy.GetParameterAsText (0)
Report... £ st 2 == 'y oy 2%
[ Model Propertes... + st__ 2 = "H:\\WorkSpace\\sahie\\sahie.gdb\\st" # provide a default value if unspecified
Diagram Properties... nﬁ;m
Export » To Graphic... &ihlip'e) st__3_ = arcpy.GetParameterisText(l)
Tmport v To Python Script... Rme: . = w r
1 h st 3 = "H:\\WorkSpace\\sahie\\sahie.gdb\\st"™ § provide a default value if unspecified
Close — =
/ st__S5_ = arcpy.GetParameverAsText (2)
tablesin 1f st_S_ == '§' or not sc_S_:
st_S_ = "in memory 4 02D0~-430C~-BBB6~EID8A4580861)" # provide a default value if unspecified
st 4 = arcpy.GetParameterAsText(3)
Mdh:'hl Dﬂm}ﬂe Fgestm 8 st
U ndex View st__4_ = "in memory\\(4EB22EF7-02D0-430C-BBB6-E1DSA4580861)" # provide a default value if unspecified
D BBBE~E1D " § provide a default value if unspecified

= arcpy.GetParameterAsText (S)

= f T ac 72
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Review your script in text editor

Can you run your script from
ModelBuilder? It depends!

1. If you are processing a series of fcs
using several tools, the ModelBuilder
repeats the same script over and
over — in this case over 450 lines of
code were generated by the
ModelBuilder.

“iterators” do not work as Python
script (from ModelBuilder)

3. If you have imported tools from
Toolbox, the script may have difficulty
locating and running it!

Change the name to default toolbox
name(run from within ArcGIS)

5. Check the paths to your workspace
(gdb, etc.)

12 e e e e e

4 from arcpy import env
15 env.workspace = "C:\\WorkSpace\\sahie\\sahis.gdb"

_________________________________________________________________
ETL.py extracts, transforms and loads tab delimited text
tables from XLSX to geodatabase tables

18 #

19 # 1 rom s les.

0 ————
21

22 # Extract Script arguments

23 SAHIE_CNTY 2006_txt = arcpy.GetParameterasText (0)
24 if SAHIE CNTY | 2006 txt == "#" or not SAHIE CNTY | 2006 txt:

25 SAHIE CNTY_ 2006 _txt= "C:'._'."" rkSpace\\sahie\\tables\\sa} ZCCE—ZC12_;\::5;\:'.'._E}',:—:E_CI(,
26 # provide a default valus if unspecified

27

28 SAHIE_CNTY_. 2007 _txt

= arcpy GetParameterAsText (1)

29 if SAHIE CNTY | 2007 _txt = &7
SAHIE CNTY 2007 txt= "::'_'T" rkSpace\

# provide a default value if uns'\eu,f ed

or not SAHIE CNTY 2007 _txt:

tables _'_55@'{{1’—2:’_2;;'_s;;"_E_'..—__E:I\_‘_
)

33 SAHIE_CNTY_2008_txt = arcpy.GetParameterAsText (2
34 if SAHIE_CNTY_. ZGGB _txt == "#" or not SAHIE_CNTY_ 2008 _txt:

\tables '.'_5;@”2{3—21’_2‘;'_5‘;“ \SAHIE CNTY

38 SAHIE CNTY 200% txt = arcpy.GetParameterAsText (3)
39 if SAHTE_CNTY_2008 txt == "#" or not SAHIE CNTY_ 2009 txt:

SAHIE CNTY 2009 txt= "C:\\WorksSp tables\\sg) 006-2012 x1sx\\SAHIE CNTY
42
43 SAHIE CNTY 2010 txt = arcpy GetParameterAsText (4)
T
A 6-2012 x1sx\\SAHIE CNTY

\sahie\\t

SAHIE CNTY 2008 txt= "C:\\Workspace\)
# provide a default value if uns'\e:if ed

sahieb

pace\\sahie\\t

# provide a default value if uns'\eu,f ed

44 if SAHTE_CNTY_2010_txt == "#" or not SAHIE CNTY_ . 2010
SAHIE CNTY 2010 txt= "C:\ '-'Tﬂ-: kSpacel\\
# provide a default value if uns'\e-_f ed

sahiel\\tables

TY 20

. GetP. =)
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BB W N

Review/test ModelBuilder Script
In ArcMap

. Copy/paste or load your script into ArcMap/ArcCatalog Python

window

Use Geoprocessing results to monitor progress and review errors
Error No. or syntax error

Use ArcGIS Help to identify and correct your errors

. Use Forums to ask for help
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Script imported from ModelBuilder

from arcpy import env
env.workspace
SAHIE_CNTY_2006_txt

if SRHIE CNTY 2006_txt

SAHIE_CNTY 2006 _txt = "C:

SAHIE_CNTY_2007_txt
if SAHIE CNTY 2007_txt

SRHIE_CNTY_2007_txt

SAHIE CNTY 2008_txt
if SAHIE_CNTY_2008_txt

SAHTE_CNTY 2008_txt = "C:

SAHIE_CNTY_2009_txt
if SAHIE_CNTY 2009_txt

SAHIE_CNTY 2009 txt

SAHIE_CNTY_2010_txt
if SAHIE CNTY 2010_txt

SRHIE_CNTY_2010_txt =

SAHIE CNTY 2011_txt
if SAHIE_CNTY_2011_txt

SRHIE_CNTY 2011_txt = "C

SAHIE_CNTY_2012_txt
if SAHIE CNTY 2012_txt

SAHIE_CNTY_2012_txt = "C:\\

SRHIE ST _2006_txt

if SAHIE_ST_2006_txt
SRHIE_ST_2006_txt

SAHIE_ST_2007_txt

if SAHIE_ST_2007_txt
SRHIE_ST 2007_txt

SRHIE_ST_2008_txt

if SAHIE ST 2008_txt
SAHIE_ST_2008_txt

SRHIE ST _2009_txt

if SAHIE_ST_2009_txt
SRHIE_ST_2009_txt

SAHIE_ST_2010_txt

if SAHIE_ST_2010_txt
SAHTE_ST 2010_txt

SRHIE_ST_2011_txt

if SAHIE ST 2011_txt
SAHIE_ST_2011_txt

SAHIE ST 2012_txt

if SAHIE_ST_2012_txt
SRHIE_ST_2012_txt

Do you know Python?
Rewrite/edit ModelBuilder script

43 lines

\sahiel,
= achy GetEarameterAsText(-’I)
or not SAHIE CNTY_: 2006 txt

= arcpy.GetParameterAsText (1)
"#" or not SAHIEicNTXLZOO?itxt:

arcpy.GetParameterAsText (L)
"#" or nct SRHIE_! CNTY 2008_txt:

= achy GetEarameterAsText(3)
or not SAHTE_CNTY 2009 txt:

arcpy.GetParameterAsText (4)
"#" or not SARHIE_CNTY_ 2010 THT:

\tables\\s

= arcpy. GetEarameterAsText(E)
"#" or not SAHIE_CNTY_2011 txt:

= arcpy.GetParameterAsText (€)
"#" or not SAHIE7CNTY720127txt:

= arcpy. GetParameterAsText(
"#" or not SAHIE_ST 2006_txt:

= arcpy GetEarameterAsText( )
" or not SAHIE_ST_2007_txt:

achy GetParameterAsText (3)
or not SAHTE ST 2008_txt:

xlsz\\

= arcpy.GetParameterAsText (10)
"#" or not SAHIE_ST 2009 txt:

= achy GetEarameterAsText( 2)
or not SAHTE_ST 2011 txt:

xlsz\\

= arcpy.GetParameterAsText (13)

= "#" or not SAHIE_ST_2012 txt:

Edited in Python < 10 lines

import arcpy
import os
from arcpy import env

env.workspace = u
tablles = arcpy LlstTables()
outLocation = u' 1
try:

print" Img + outLocation

arcpy. TableToGeodatabase _conversion(tables,outLocation)
except:

print arcpy.GetMessages ()

tables to g

Example: importing data tables
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ModelBuilder tips that worked for me

1. Set your work environment from geoprocessing menu
(ArcMap/Catalog)

Use relative path
Start with smaller models

Integrate smaller models (nesting) to create, or expand to a larger
model

5. Use Geoprocessing menu to review and monitor your model
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Rewriting ModelBuilder Python scripts
tips that worked for me

1. Use ModelBuilder to create your first Python script

2. Rewrite ModelBuilder Python script by using Toolbox examples
in tool’s Help:

3. lterating over a list or a string using for loop statement

a. Dictionary
b. List

4. overwriteOutput (arcpy.env.overwriteOutput = True)

5. Use online Python resources: ArcGIS Resources, GIS
StackExchange... enhance your script (450 lines = 150 lines)
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Lessons learned

ModelBuilder/Python

ModelBuilder, a powerful and capable tool: automation made easy

2.  Know what’s in your system tool box before writing a new tool script! —
most likely, there is already a tool for it

3. Use existing tools to create new tools specific for your needs
Build and integrate smaller models to create a larger model

= |f computing resources are limited, you can run smaller models to
complete your tasks

5. Convert your model to an interactive Python tool for future use
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Questions

IMEHRSHAD NOURANI
SENIOR GIS ANALYST/DEVELOPER
THE COLEMAN GROUP, INC. GREENBELT, MD
mnourani@colemangrpinc.com
merhrshad.nourani@census.gov
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