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Common Problems

e Common data problems:
— Issues converting CAD data to GIS

— Can’t merge multiple datasets together or load data
into a shapefile or geodatabase because of different
attribute names and/or data types

— Export or import a format that isn’t supported
— Any of the above plus a need to perform one or more
geoprocessing steps (ex: reproject data)

* ETL tools deal with just these types of problems



ETL and FME

* ETL stands for Extract, Transform and Load

— Extract data from a source, transform it to fit a user’s
needs, then load the data into a destination

* FME is a spatial ETL software application
— FME stands for “Feature Manipulation Engine”

— FME can read, write and manipulate both tabular and
spatial data

 FME has many transformers for operating on attribute
tables, text strings, xml and more

* FME also has some of the same geoprocessing capabilities
that ArcGIS does (buffer, projection transformations, clip,

overlay...)



Attribute transformers

e Attribute operations
— Join attributes to features
— Rename attributes
— Create new attributes
— Filter/query by attributes
— Concatenate

 Example: join attributes to
features, then filter based on
the attributes to load a subset
of data (road type = ‘paved’)

Transformers

EFibubeClassifier
= attributesplitter
= attributeTrimmer
= CaseChanger
= CharacterCodeExtractor
= CharacterEncoder
Zancakenakar
= FMEFunctionaller
E GOIDGenerakor
= HexDecoder
=" HexEncoder
= nullattributeReplacer
E SkringFormatter
= stringLengthCalculator
= stringPadder
= StringPairReplacer
= stringReplacer
= stringSearcher
= substringExtractor
E TimesStamper
E' UIDGenerakar
= valueMapper

luwl



Spatial transformers

e Spatial operations
— Alter or build features

— Detect changes between two
sets of input features

— Overlay and intersections
— Raster operations
 Example: find updated

features in a new version of a
dataset and load into ArcSDE

Transformers

—I-Kg Geometric Operators

BT oer
anchoredsnapper
AreaBuilder
arealinbreaCyverlayer
Clipper

Dissalver

DonutBuilder
DonutHoleExkractor
Intersector

Labeller

LineJaoiner
Lineonarealwerlaver
Line2nLineCwerlayer
MeighborColorSetker
PointConneckor
PoinkonbreaCverlaver
PointonLineCrverlaver
PointCnPoinkCverlayer
PalygonBuilder
Rubbersheeter
SelfIntersector
Snapper

Tiler

= TopologyBuilder
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Example transformers

* Translate coded values

0

1

Non-
residential

Residential

ValueMapper
transformer

N Non-residential
R Residential

* Join data from multiple sources

Jeff

Phil | 2

1

Sales

2

Products

Joiner
transformer

Jeff | 1 | Sales

Phil | 2 | Products




Example transformers

* Split a single attribute into multiple attributes

Base Map Service Center,
910 Helena Ave, Helena, MT

| AttributeSplitter S
Transformer

Base Map Service Center | 910 Helena Ave | Helena MT

* Concatenate attributes

Base Map Service Center | 910 Helena Ave | Helena MT

Concatenator
e —
Transformer

Base Map Service Center,
910 Helena Ave, Helena, MT




Overview of ETL process

e Build the translation using FME Workbench, a
graphic interface similar to Model Builder

— Step 1: Extract — add a source dataset to the
workspace

— Step 2: Transform — add one or more transformers
to make the desired changes to the data

— Step 3: Load — loaded the transformed data into a
destination dataset



FME Workbench
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Demos

e Convert road data in CAD format to GIS

— File format conversion

* Create road lines from GPS coordinates
— Import text file of GPS coordinates
— Create points from coordinate
— Create line from the points
— Join lines to a database to add attributes



BMSC Use of FME

* Themes:
— Structures Framework
— Master Address Database
— Transportation Framework
— Geodetic Control Framework

e Uses

— Migrate provider data into Framework schemas
— Load data into ArcSDE databases
— Discover what features changed in updated datasets



Data migration use case
Migrate data to a common data model

Statewide
geodatabase

C

N

[CountyA




Structures and Addresses

BMSC maintains a statewide structures database and is
beginning work on a statewide address database

Both databases largely based on data from local
governments

Different projections
Different file formats

Different database schemas
— Column names

— Data types

— Coded values



Structures and Addresses

Usually, for a single data provider these
differences do not change from one data
submission to another

Using FME, all these transformations can be
easily linked together to run in a sequence with a
single button click

Setup a workspace once, run may times

Faster than performing all the steps individually
but also reduces the chances for errors



Structures and Addresses

* Coded values (domain) problem

— Structures are usually assigned a type (1 = house,
2 = hospital, 3 = bank, etc.)

— Codes usually vary, or they may be strings instead
of integers

* ValueMapper transformer

— Crosswalks one set of values to another using a
lookup table



Structures and Addresses
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Structures and Addresses

* Change detection problem

— Usually data providers send a copy of the entire
dataset, most of which hasn’t changed

— In order to avoid deleting all their data and
reloading, need to discover what has been added,
deleted or modified

* UpdateDetector

— Detects changes between two input datasets, the
original and the new version, then features are
output to different ports based on tests



Structures and Addresses
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Data migration use case using FME:
Populate MCPD

Geodetic Control provides spatial reference for dataset
alignment within a spatial reference frame

Supports placement of all other framework layers
Height modernization program started

Geodetic Control Working Group goal develop a web-based
application for public access and download, and allow land
surveyors to upload control points to the Montana Control

Point Database

GCWG developed control point database and spreadsheet
for collecting control point information

Database and spreadsheet work together to standardize a
MT control point data exchange file format and provide a
data content standard



Data migration use case using FME:
Populate MCPD

How to migrate the existing 5000+ MCPD
records in 70 Excel worksheets to MCPD on
SDE?

Each Excel worksheet represents one project
and contains 3 tabs: surveyor, point, project

Need to move data into tables (surveyor,
point, project) and into feature class (control
points)

Utilized FME to move values from Excel to SDE



Data migration use case using FME:
Populate MCPD

EOTes MTContolPointDatabase_DJA_North_Centralproject2007.xls [Compatibility Mode] - Microsoft Excel
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s 100100 Section Corner 390468786 396173.055 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0320n0060E100100 31i4" BRASS CAP 240N 40W
5 100200 Section Corner 488081.335 474386.279 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0240n0040W100300 3 114" ALUMINUM C 3201 60E
100340 Quarter-Section Coner 399616.391 400186.156 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0320n0060E1002340 31i4" BRASS CAP 240N 40W
1100400 Section Corner 488114.150 475994.517 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0240n0040W100400 3 114" ALUMINUM C 32018 60E
12 100440 Quarter-Section Coner 399673.546 401792.940 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0240n0040W100440 3 114" BRASS CAP 240N 40W
13 100640 Quarter-Secticn Coner 399801.706 404997736 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0320n0060E 100640 31/4" BRASS CAP 240N 40W
1# 100700 Section Corner 488208 602 480760.782 Metera Network Horizontal Rccuracy 0.03 Meters Geodetic GPS MT20T0240n0040W100700 SET STONE 3200 60E
15 200340 Quarter-Section Coner 401169 550 400152.051 Metera Network Horizontal Rccuracy 0.03 Meters Geodetic GPS MT20T0320n0060E200340 ASPHALT AND RM 240N 40W
& 300300 Section Corner 491202 622 474326.513 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0320n0060E300300 3 114" ALUMINUM C 3200 60E
17300340 Quarter-Section Goner 491216790 475131.089 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0320n0060E300340 3 1i4” ALUMINUM C 3200 60E
18 300400 Section Corner 491230977 475935734 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0320n0060E300400 3 1i4” ALUMINUM C 3200 60E
19 340300 Quarter-Section Coner 492007.769 474312.282 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0320n0060E240200 3 114" ALUMINUM C 3201 60E
20 400200 Section Corner 492811192 474298.207 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GBS MT20T0240n0040W400300 58" REBAR. 3208 60E
21 400700 Section Corner 404657577 405427.297 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0240n0040W400700 TEE POST & DISK 240N 40W
22 500300 Section Corner 405991.761 399164.732 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0240n0040W500300 ASPHALT AND RIM 240N 40W
23 600500 Section Corner 407749885 402308.605 Meters Hetwork Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0240n0040WE00500 114" YPC 240N 40W
24 700100 Section Corner 409074 554 395801.795 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0280n0030W700100 518" REBAR. 240N 40W
25 2140200 Quarter-Section Coner 411273 802 435865734 Metera Network Horizontal Rccuracy 0.03 Meters Geodetic GPS MT20T0280n0030W140200 3 114" ALUMINUM C 2801 30W
26 2300600 Section Corner 413894 872 442220150 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0240n0050W300600 314" REBAR 280N 30W
27 2300640 Quarter-Section Coner 393373.022 405245332 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0280n0030W300640 ASPHALT AND RM 240N 50W
23 2400240 Quarter-Section Goner 415346745 436537.019 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0280n0030W400240 SET STONE - ALUN 2800 30W
23 2400400 Section Corner 415416 970 438956.301 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0240n0050W400400 11i2" COPPER-WE 280K 30W
30 2400700 Section Corner 395019.954 405821.168 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0280n0030W400700 2" ALUM CAP 240N 50W
312500200 Section Corner 416986.455 437286.141 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0280n0030W500300 2 314" ALUMINUM C 280K 30W
32 2500400 Section Corner 417040198 438901.570 Meters Network Horizontal Rccuracy 0.03 Meters Geodetic GPS MT20T0280n0030W500400 MNAIL & ALUMINUW 2801 30W
33 2500500 Section Corner 417088.951 440509.113 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0280n0030W500500 2" BRASS CAFP 280N 30W
34 2600100 Section Corner 418490584 434004573 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0240n0050WE00100 3147 ALUMINUM C 2800 30W
35 2600100 Section Corner 307866.886 396234790 Meters Network Horizontal Rccuracy 0.03 Meters Geodetic GPS MT20T0280n0030WE00100 31/4" BRASS CAP 240N 50W
36 2600200 Section Corner 418588 886 437225742 Metera Network Horizontal Rccuracy 0.03 Meters Geodetic GPS MT20T0240n0050WE00300 3 114" ALUMINUM C 2801 30W
37 2600340 Quarter-Section Coner 398018.021 400249814 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0240n0050WE00340 114" YPC 240N 50W
33 2600400 Section Corner 398042551 401049.810 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0280n0030WE00400 31/4" BRASS CAP 240N 50W
33 2600440 Quarter-Section Goner 418673.075 439642 432 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0280n0030WE00440 3 1i4” ALUMINUM C 2801 30W
40 2600640 Quarter-Section Coner 418772862 442873.287 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0240n0050WE00640 SET STONE 280N 30W
41 2640200 Quarter-Section Coner 398729458 397807.082 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0280n0030WE40200 1"¥YPC 240N 50W
42 2700100 Section Corner 420108.728 433948.768 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0330n0160E700100 3 104" ALUMINUM C 2808 30W
43 3100200 Section Corner 585091.053 482990.704 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0330n0050W100300 2" ALUMINUM CAP | 330K 160E
44 3100440 Quarter-Section Coner 392156318 489054789 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0330n0050W100440 21i2" BRASS CAP 330N 50W
45 3100540 Quarter-Secticn Coner 392214382 490665 634 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0330n0050W 100540 13/4"LEAD CAP 330N SO0W
46 3100600 Section Corner 302242 550 491473.323 Metera Network Horizontal Rccuracy 0.03 Meters Geodetic GPS MT20T0330n0160E 100600 114" YELLOW PLA 330N 50W
47 3200100 Section Corner 586697 269 479765882 Metera Network Horizontal Rccuracy 0.03 Meters Geodetic GPS MT20T0330n0050W200100 3 1i4" BRASS CAP 330N 160E
43 3200700 Section Corner 393906.205 493008.906 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0330n0050W200700 114" YELLOW PLA 330N 50W
43 3400240 Quarter-Section Goner 396863.151 485653.796 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0330n0050W400240 5/8" REBAR 330N 50W
50 3400300 Section Corner 396891.890 4868457 226 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0330n0050W400300 2" ALUMINUM CAP 330N 50W
51 3400500 Section Corner 397010712 489676.449 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0330n0160E400500 2" ALUMINUM CAP 330N 50W
52 3500200 Section Corner 591535.295 481379.002 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GBS MT20T0330n0050W500200 SET STONE 3308 160E
53 3500200 Section Corner 398502837 486399.290 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0330n0050W500300 31i4" BRASS CAP 330N 50W
54 3600400 Section Corner 400161.057 487956.379 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0330n0150EG00400 11i4” ORANGE PLs 330N 50W
55 4140200 Quarter-Secticn Coner 576221153 481397.121 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0330n0060W 140200 SET STONE 3308 1S0E
56 4200440 Quarter-Secticn Coner 384131.400 489328 31 Meters Network Horizontal Accuracy 0.03 Meters Geodetic GPS MT20T0330n0060W200440 3147 ALUMINUM C 330N E0W




Data migration use case using FME:
Populate MCPD

Transformers used:
e Attribute creator — (SurveyorProjectID)

* Attribute setter — (ProviderID, DatasetID,
Township, Range)

* Attribute splitter — (Township, Range)
e Attribute concatenater — (PKEY)
 Counter— (URID)



Data migration use case using FME:
Populate MCPD
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9 Fle: < i Counter Name: counter DatasetlD .
¢ Source Redirect: Mo Redrect Count Start: 1 FPOINTALIAS
7 Destination Redrect: o Redirect (Lol PKEY -5 PPLSSCORNER:
= Harizareal Units ‘Autribute Creator 3 [Auribute Creator] Townsh,. st
#35F Advanced 5 [+] Counter [Courter] .| Cieats SuneProjiD, 812808, CPT.1 ool B=ECDBPOINTID
lorizon...vention F1 B i
Harizon...ntion 1D LR S —- BMONUL. NTTYPE
Horizan. .couraey [# outeur g [E]Atiibuts. teCreator] .| Pt Aliss [ o
Horizon...cp Units INFUT Frirt Type B DEAWPE
- 5 Harizan... Methad 1 outrur Foint Type 0 B BMERIDIAN
Horizon...thed ID Easting L4 B=TOWNSHIP
- Adtribute Splitter [Attribute Spiitt)
Transformers L EEDE Peint ID Source At Tovmshis Houting B B-TOWNS...ECTION
oA Elevation Dalmitar o . BRANGE
Trim Whitespace: Left
# ) Categorized “ertioal Units e 53 [hurio ry Horizan.. vention B FRANGE...ECTION
I Embedded Transformers “artioal Aoouraey ToumshipDiraction = "townshipDirection” Horizon...ntion 1D B~ BsSECTION
1) Recent Vettieal, .oy Units [#] Attribute. . teSplitier] otz onBeotiz - B*COOR...5YSTEM
# I3 Search Results Vattioal Mathod ¥

Harizon.. ey Units B~
Harizon... Method B>
Harizon...thed ID B~
GCDE Point D |~
Elavation B
Veniesl Units B>

——% INPUT
[ outpur

BCO0R...MZONE
B=NORTHING
BEASTING
B-HORIZ. ALLINITS
BHORIZ. . LDATURM
BHORIZ...ETHOD

[+ A5_3 (At keSetter. ../
Cap Tvp= g INPUT

Cap Type ID

Monument Type Adtrbute Spltier_2 [Aiributs Spiiter]
Source Attribute: Township
Delimiter

Trim Whitespace: Right

List Name: Township

ionum... Type D

ionum. . scription

RefDoc Vertioal Apourasy B+ BPHORIZ...CURALY
Meridian T = Vertioal oy Units - BHORIZ CYUNITS
Tovnship ElAtibuts. teSpiter] .| AG_4[AL teSetter] Vertical Method - SRR
Range INFUT INPUT Cap Tepe B T E——
Sestion [# outpuT & ouTRUT [#] Attribute..eE xposer] .| CapType D b NS
LieenzaMumber Attribute Splitter_4 [Athiibute Splitter] Morument Type B~ e
Source Sttribute: Tovnzhip Monum... Type D B> RMERTICADTUM
Clmiiep AprributeCreator_2 [Antribute Creator] ol = BeVERTIC...ETHOD
[l sxpace Loy Create RangeDireotion. £ — BeVERTIC...URACY
List Name: RangeDirection \ o 2 RefDoc B e
VERTIC..YUNITS
Atribute.._teS pliter] J‘ [+ Attrbute. teCreator] J‘ _'f" i? : BeVERTIC...ENTION
awnship
L&  inpuT ‘ B INPUT | Renge B B*REFER..UMENT
[# outrut 3 [ outeuT e 5 BCONTR. STATUS
e BPROVIDERID
Attribute Splitter_3 [Atribute Splitter] oen=s UMbl FDATASETID
ource Attribute: Range Townshipf} =3 BURID
Search: Delimiter: #niribute Crestor [tuibute Creator] RangeDirection [
Trim Whitespace: Right Create Range.2 D b BPREY
List Hame: Range ur Proj| [BSURVE...JECTID
51ttt iSpiter] | [$lttbute.teCreton ||
INPUT | L npUT [
[ OuTPUT [ [# ouTPuT 2
< >
Log

Ready U




Data migration use case using FME:
Populate MCPD

Eile Edit Wiew Go Took window Hel

k) S QDO K2

Location:  [Database Connections\GISDEY_CX0633 sd=\MCPD.CONTROL_POINT -] | Styleshest:
L x

[8§ ArcToohox GISE.OwnerClassification_Gan ~

=& 3D Analyst Tools

= & Analysis Tools

+ & Cartography Tools

= & Conversion Tools

=& Coverage Tools

+- & Data Interoperability Taols

+- &8 Data Management Tools

+ & Geocoding Tools

+ & Geostatistical Analyst Tools
&9 JoshuasTools

+ & Linear Referencing Tools

+- & Mohile Toolks

+- & Multidimenszion Tools

=i Network Analyst Tools

= & Samples

+ & Schematics Tools

= & Server Tools

=& Spatial Analyst Tools

+- & Spatial Statistics Taols

+- &8 Tracking Analyst Tools

Favorites - Search | Results

GISE.RELATETEMP
GISB.SDETEMP416_16779
GISB.SDETEMP416_16780
GISB.SDETEMP416_16781
GISB.SDETEMP416_16782
GISB.SDETEMP416_16783
GISR.SDETEMP416_16784
GISR.SDETEMP416_16785
GISR.SDETEMP416_16787
GISB.SDETEMP416_16874
GISB.SDETEMP416_16876
GISB.SDETEMP416_16907
GISB.SDETEMPS3B_22786
GISE.SDETEMPS38_22787
GISB.SDETEMPS38_22788
GISB.SDETEMPE33_34418
GISB.STREAMS
GISB. TEMP_ONE_QUAD
GISE. TIGER_ROAD
MCPD.CAP_TYPE
MICPD.CONTROL_POINT
MCPD.CONTROL _POINT_STATUS
[ MCPD.ControlPoint_Paint
B MCPD.ControlPointHasControlPointPaint
MCPDHORIZONT AL_ACCURACY_CONVENTION
MCPD.HORIZONTAL_DATUM
MCFD.HORIZONT AL_METHOD
MICPD.HORIZONTAL_UNITS
MCPD.LOOKUP_TABLE_TEMPLATE
MCPD.MERIDIAN
MCPD.MONUMENT _TYPE
MCPDLPOIMT_TYPE
MCFD.FROJECT_COORDINATE_SYSTEM
MCPDLSTATE_PROVINCE
MCPD SURVEYOR,
MCPD.SURVEYOR_PROJECT
& MCPD SurveyorHasSurveyorProjects
' MCPD.SurveyorPor jectHasControlPaints
MCPD.YERTICAL_ACCURACY_CONVENTION
MCFD.VERTICAL_DATUM
MICPD.VERTICAL_METHOD
MCPD.VERTICAL_UNITS
TSMSYS.SRSE
B GISDEY_GISB.sde
B c1somz_clse.sde
B cIsPRD_Cx0633.5de
D CISPRD_GISE.Sde
(H Database Servers
(38, GIS Servers
{2 Interoperability Connections
{== Scalar References
A\ Search Results
(5§ Toolboxes

J Conversion Toolks =

€ NPS Stylesheet

Edlitor =

& NPS Metadata ~

Contents Preview | Metadata | NPS Metadata Edior |

POINTNAME | POINTALIAS | PLSSCORNER | GCDBPOINTID | POINTTYPE | MONUMENTTYPE | MONUMENTDESCRIPTION | TOWNSHIP | TOWNSHIPDIRECTION| RANGE | RANGEDIRECTION | SECTION_

|| 00AS M S5 B 200700 Section Corner Iron Post BLM 6 N 2 E 56 Brass
Il ESE W33 Yes 400600 Section Corner Iron Post BLM 6 N 2 E 3448 Brass
" Jooua NTERE Yes 300500 Section Corner Iron Post BLM & N 2 E ECH] Brass
_joLzs EQUARTER 513 es 700440 Quarter-Section Corner  Iron Post BLb & il 2 E 13 Brass
_Jon1t S QUARTER 516 B 340400 Quarter-Section Corner  #5 Rebar RIES-41255 6 N 2 E 16,21 Aluminum Marke
- Jorr SES45 Yes 500400 Section Corner Iron Post LINKNCWH 6 N 2 E 14,15 Brass
" Jor17 S0 523 Yes 500300 Section Corner Iron Post LINKNOWH 3 N 2 E 22,23 Brass
| OR23 SES.24 es 700300 Section Corner Iron Post BLb & il 2 E 24,25 Brass
_jov13 S S 27 B 400200 Section Corner Iron Post BLM 6 N 2 E 2728 Brass
o7 S0 835 Yes 500100 Section Corner Iron Post BLM 6 N 2 E 35 Brass
| 325 MDOH AC Yes 500200 Section Corner Aluminum Post 33 N 19 E 26,27 Aluminum Marke
| ¥130 325 MDOH AC es 400200 Section Corner Aluminum Post 33 il 19 E 2728 Aluminum barke
| 7300 Marked Stone B 300100 Standard Corner Marked Stone 33 N 18 E SC32 Mione
| |vioo 325 MDOH AC es 100200 Section Corner Auminuim Post 33 N 19 E EaST Aluminum Marke
D 325 MDOH AC Yes 200300 Section Corner Aluminum Post 33 N 19 E 19,20 Aluminum Marke
| Ri30 325 MDOH AC es 400300 Section Corner Aluminum Post 33 il 19 E 21,22 Aluminum barke
7o 325 MDOH AC B 500400 Section Corner Aluminum Post Fei. Mon. does not match Cor |33 N 18 E 14,15 Aluminum Marke
w70 325 MDOH AC es 500500 Section Corner Auminuim Post 33 N 19 E 10,11 Aluminum Marke
= Marked Stone Yes 700400 Section Corner Marked Stone 33 N 19 E EAST Naone
| 4250 Marked Stone es 700500 Section Corner Marked Stone 33 il 19 E EAST Mone
| A250 Marked Stone es 700700 Township Corner Marked Stone Improperly marked &= 44" 33 il 19 E ME 3. Mone
Il EED Marked Stone es 540600 Quarter-Section Carner | Marked Stone 33 N 19 E 1045 Nane
| Ja1m Marked Stone Yes 100700 Townskip Cormer Marked Stone Found rebar wi ¥PC alongsid 33 N 19 E A S Naone
|| 300 Febar w/ AC es 200400 Section Corner #5 Rehar 33 il 19 E 17,18 Aluminum barke
| z7oo 325 BLM BC es 240100 Standard Corner Iron Post 25 il 9 E S0 Brass
\_||Esoo T-Bar es 200600 Section Corner Cast Iran 25 N 9 E 567 Nane
Bk 3.25 BLM BC Yes 500100 Standard Corner Iron Post 25 N 9 E sC Brass
| Z210 325 BLM BC es 600100 Standard Corner Iron Post 25 N 9 E S0 Brass
v 325 BLM BC es 700200 Section Carner Iron Post 25 il 9 E EAST Brass
| |m2s0 325 MDOH AC es 700700 Township Corner Auminuim Post 25 N 9 E NE CO Aluminum Marke
G Marked Stone Yes 500300 Section Corner Marked Stone 24 N B E 22,23 Naone
| JL1Ea Rebar es 400440 Quarter-Section Corner  #5 Rebar 24 N g E 1145 Mone
D Marked Stone es 400500 Section Carner Marked Stone 24 il 8 E 10, Mone
| |R130 33254C es 400300 Section Corner Auminuim Post 24 N 8 E 21,22 Aluminum Marke
| |Re10 Marked Stone Yes 600300 Section Corner Marked Stone 24 N B E 23,24 Naone
] w190 Marked Stone es 540200 Guarter-Section Corner  Marked Stone 24 N 8 E 1145 Mone
| zis0 Marked Stone es 540100 Quarter-Section Corner  Marked Stone 24 il 8 E s Mone
| |vao Marked Stone es 600200 Section Corner Marked Stone 24 N 8 E 25,26 Nane
Ja2o Rehar Yes 800700 Section Corner #4 Rebar Found alongside a mound of |24 N B E KA CO Plastic
|_J <900 STOME es 300840 Guarter-Section Corner  Marked Stone 9 N 3 W M4 Mone
30 STOME es 400640 Quarter-Section Corner  Marked Stone 9 il 3 W 34 Mone
| |s2so GLO BC es 700540 Quarter-Section Carmer |Iron Pipe: 9 N 3 W E1i4 Brass
" Jls00 TBEES AC Yes 200500 Section Corner #5 Rebar 9 N 3 w 731 Aluminum Marke
o BLM BC es 500500 Section Corner Iran Pipe 9 N 3 W 10,11 Brass
|| Lso0 BLM BC es 200440 Quarter-Section Corner  Iron Pipe 9 il 3 W 17,18 Brass
D 45485 AC es 400400 Section Corner #5 Rebar 9 N 3 W 15,18 Aluminum Marke
|20 325 MDOH AC Yes 700800 Section Corner Aluminum Post 25 N 9 E EAST Aluminum Marke
| EZ30 325 BLM BC es B40800 Guarter-Section Corner  Iron Post 25 N 9 E 1145 Brass
sl 325 BLM BC es 640500 Quarter-Section Corner  Iron Post 25 il 9 E 1043 Brass
|50 325 BLM BC es 600540 Quarter-Section Carner Iran Post 25 N 9 E 1045 Brass
D 325 BLM BC Yes 540500 Quarter-Section Comer Iran Post 25 N 9 E 1015 Brass
o 325 BLM BC es 500500 Section Corner Iron Post 25 N 9 E 10,11 Brass
o Marked Stone es 600100 Standard Corner Marked Stone with rebar and rpc alongside |25 il 8 E S0 Mone
|22 Marked Stone es 640700 Standard Corner Marked Stone with rebar and rpc alongside |25 N 8 E sC Nane
G T-Bar Yes 500300 Section Corner Cast Iron 25 N B E 22,23 Naone

F MO 325 BLM BC es 500400 Section Corner Iron Post 25 N 8 E 14,15 Brass

Record: 14] 4 ER
Fisviswe | Table -

show: [ &1

Records (of *2000)

Options +




Data migration use case using FME:
Populate MCPD

Summary: FME utilized to extract data from one
format (Excel), transform it into another (SDE),
and load into database

 Workspaces can be saved so next time simply
make connections

 Parameters can easily be modified to suit
iIncoming schemas



Transportation Framework

Montana Transportation Framework model

contains transportation features,
ranges and road attributes tables

and address

Utilizes a federated approach to creation and

maintenance of data
New provider data has varying sc

NE€Mas

Provider’s road segments have address ranges

Framework address ranges in tab

e



Transportation Framework

3 ArcCatalog - Arclnfo - Q:\TransportationFramework\DataPro ClarkCnty\Roads shp
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= x| Cogarns Prevew | Muadwa | NPS Masadues Edir |
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Address Ranges Table




Transportation Framework

£ Q:\Joshua\FME\PopulateAddrTableTest2008090... [T |55

Eile Edit Wiew Insert Source Data Transformers Destination Data Tools Help

D@HEPR Yo hORLEER D NS &

* Bring new dataset into f’

[ Crds_toITSD_B1208_COPY

workspace . S

OBJECTID

& BT

SHAPE LEMG

e Add transformers - | e
AttributeSetter — :
ProviderID |

LTO
RTO
ESM_LFT
PRETYPE

o

)
000003 |v

RFROM
ESN AT
MNAME_ORD
TPE

AttributeConcatenator -

STLABEL
ALIAS

g LIFESTAT
UniquelD

EDITOR

RDCLASS
LASTEDIT
SPEEDLIMIT
ONEWAY
SOURCE
NAME
OLDPKEY

[T =TT}
EROVIDERID

BESISTATUS

Ready UM




Transportation Framework

oshual\FMEVPopulateAddrTableTest20080902\PopulateAddrRangesTable.fmw DD

File Edit Wiew Insert Source Data Transformers Destination Data Tools Help
OBHZP 9 MDA ES®R B e S %R
[ ) [ ) b ain [x]
* Add destination ~
[ verds_oTSD_208_COPY
[ addgffisRangesCopyworking \,
“Crds_. ¥ [DBF])
d a ta S et OBJECTID p-=] Adotes. 2[0BF1] .|
SHAPE_LENG PROYIDERID
UNIGUEID DATASETID
LOCAL_ID PKEY
SURFACE STATUS
TOTALLANES STATUSDATE
LFROM CREATED
LTO LASTEDIT
RFROM EDITOR
BTO ROADSEGID
ESN_LFT ROADNAMEID
ESN_RT SIDE
ZIPL RANGEFROM
ZIPR RANGETO
PREFIX THEORETL
PRETYPE THEORETR
NAME ORD ZIP
TYPE FANGETYPE
SUFFLX SHAPE LENG
COMMUNITY TARGET_OID
STLABEL FROM_MS
ALIAS TO_MS
LIFESTAT THLFREOM
CREATED THLTO
EQITOR THRFROM
RDCLASS THRTO
LASTEDIT OLDRDSEGID
SPEEDLIMIT RFROM
OMNEMWAY RTO
SOURCE LFROM
MNAME LTO
OLDPKEY URID
OLDLID RDNAME
PROVIDERID LOCALID
BESISTATUS
v
< >
Ready UM




Transportation Framework

 Connect attributes, run translation

shua\FME\PopulateAddrTableTest20080902\PopulateAddrRangesTable.fmw - DI

Eile Edit Yiew Insert SourceData Transformers DestinationDa@ Tools Help

DBF - FME Workbench

D@Hzb lmmy VNORLESREEe
Mavigator a
#- B YCrds_toIl9y_81208_COPY [DEF]
5] Populateddr\ableTestz0050902 [DBF] 2
'H Transformers
Bookmarks
B Source dBASE FIN(s): Qt\ToshualFME|Populatendd: TableTest2008090244Crds_toITSD_81208_COPY.d = =]
. @ﬁiﬁ:ﬁ:ﬁiﬁ Directory: Q. ] _DEF) |=] Crds_.¥ [DBF] i =] Addres. 2 DBA) .|
163 Wuvkkzua(eﬂt\e‘ <nofset = OBJECTID 3 BPROVIDERID
3 Source Redrect: No Redrayt UNIQUEID B B-FKEY
£c3 Dzsmnat:n Redirect: No Redirsct LOCAL_ID B B-STATUS
55 e SURFACE g B-STATUSDATE
TOTALLANES B+ B-CREATED
LFROM b= BrLASTEDIT
LTO = F-EDITOR
F 3 RFROM B B-ROADSEGID
Transformers - x RO - B-ROADNAMEID
e ESN_LFT B B-SIDE
# £ Categorized ESN_RT b= B-PANGEFROM
i B ;vg?:rided Transformers 2P . VS
& Search Results ZIPR g B-THEORETL
PREFIX B B-THEORETR
PRETYPE B BziP
NAME ORD = B-RANGETYPE
TYPE [ B SHAPE_LENG
SUFFIX B B-TARGET_OID
COMMUNITY = B-FROM_MS
STLABEL B BTOMS
ALIAS = B THLFROM
LIFESTAT B BTHLTO
CREATED B B-THRFROM
EDITOR: B B-THRTO
ROCLAES s - OLDRDSEGID
LASTEDIT b E-RFROM
SPEEDLMIT k- B-RTO
ONEWAY B B-LFROM
SOURCE B BLTO
Search v @ NAME =3 B-URID
OLDPKEY B B-RONAME
OLDLID =4 BLOCALID
PROVIDERID B+ = =
BBSISTATUS B
v
< >
Log - %
%
|

Ready UM




Transportation Framework

* View log to ensure new features written

B PopulateAddrRangesTable.log - Notepad
Eile Edit Format “iew Help

2008-09-11 09:18:58|

2008-09-11 09:18:58|
2008-09-11 09:18:58|
2008-09-11 09:18:58|
2008-09-11 09:18:58|
2008-09-11 09:18:58|
2008-09-11 09:18:58|

2008-09-11 09:18:58|
2008-09-11 09:18:58|
2008-09-11 09:18:58|
2008-09-11 09:18:58|
2008-09-11 09:18:58|
2008-09-11 09:18:58|
2008-09-11 09:18:58|

2008-09-11 09:18:58|
2008-09-11 09:18:58|
2008-09-11 09:18:58|
output)

2008-09-11 09:18:58|
2008-09-11 09:18:58|

74.7] 0.0]INFORM|Closing the DBF Wiriter on file

"Q:\Joshua\FME\PopulateAddrTable Test20080902\AddressRangesCopyWorking.dbf'

?4?' OOISTATS |:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-
74.7] 0.0|STATS | Features Read Summary

747' OOISTATS |=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_
74.7] 0.0|STATS |AddressRangesCOPY 2458568

74.7| 0.0]STATS |YCrds_tolTSD_81208_COPY 11913

74.7] 0.0|STATS

74.7] 0.0|STATS |Total Features Read 257771

?4?' OOISTATS |:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-
747' OOISTATS |=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-
74.7] 0.0|STATS | Features Written Summary

?47' OOISTATS |=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-
74.7] 0.0|STATS |AddressRangesCopyWorking (AddressRangesCopyWorking) 257771
74.7] 0.0|STATS

74.7] 0.0|STATS |Total Features Wiritten 257771

?47' OOISTATS N N N N N N N N N N N N N N N N N N N N N N N N N NN NN N xS

74.7] 0.0]INFORM]|Translation was SUCCESSFUL with 0 warning(s) (257771 feature(s)/0 coordinate(s)

74.7] 0.0]INFORM|FME Session Duration: 1 minute 33.9 seconds. (CPU: 70.3s user, 3.8s system)
74.7] 0.0|]INFORM|END - ProcesslD: 1888, peak process memory usage: 20780 kB, current process

memory usage: 19672 kB.




Transportation Framework

 View results

3 ArcCatalog - Arclnfo - Q:\TransportationFramework\DataForWeb\TransportationFramework_20081124\Transp

Eile Edit View Go Tools Window Help

o Gy By *x

ST Y=FTY

Location:

[B:T

[ ArcToolbox
# @ 3D Analyst Tools
w1 &P Analysis Tooks
= &9 Cartography Tools
@ Corversion Tools
# § Coverage Tools
= &P Data Interoperability Tools
# @ Data Management Tools
+ & Geocoding Tools
- &P Geostatistical Analyst Tools
@ JoshuasTools
# @ Linear Referencing Taols
- & Mobile Tools
= & Multidimension Tools
1 & Netwark Analyst Tooks
= &9 Samples
« & Schematics Tools
# @ Server Tooks
= &P Spatial Analyst Took
&9 Spatial Statistics Toolks
1 @ Tracking Analyst Tools

Favorites - Search | Results

DalaFor/eb Ty

20081124\ T1an_v| | Styleshest

x

#

#

#

3 mary
3 michael
(2 Netwark Trash Folder
(23 Oracle10g_Client
(3 PrimierData
@ Frinters
(23 Pw_SaFE
(3 shared
Osw
(3 Tanner
(3 Transaddressing
(1 TransportationFramevork
w1 Best Practices
= DataForveh
w1 (2 Metadata
=0 TransportationFramework_20081124
w0 2im
#-( SchemasForkandace
=B TransportationFramework_20081124,md
+ T TransportationFeatres_20081124
AddressRanges_20081124
RoadAtt butesCapy20081023
Ty RoadsToAddressRanges
T RoadsToRDadAtr butes
[X] Roads_20081124.xml
[X] TransportationFrameworklntegrationLogs
# (2 TransportationFramesork_Update20090206
&2 upload
w1 DataProviders
-3 pocs
w1 (C GCDR
- GRANTS
-0 MapPs
- METADATA
(1 MISC
-1 OLD VERSIONS
-1 QUTREACH
(2 PROJECT WIORK
%2 PUBLISHED MODELS
[0 TempFrame
w1 TRALS
w0 TranshModelsSamples
@[3 Transportation Documentation
w0 Web
% [ MantanaStandardT ableOfEntitiesSimplified2006
@ vbcode
3 GISB Time Tracking. mdb
{3 Replica of GISB Time Tracking_Bob.mdb
3 Replica of GISB Tire Tracking_Erin.mds
3 Replica of GISE Time Tracking_Keith, mdb
3 Replica of GISE Time Tracking_Mark.mdb
3 Replica of GISB Tirme Tracking_Michael rmdb
3 Replica of GISB Time Tracking_Stu.mdb
DATA.CSY
A o

Sort the values in this field in descencing order (2 - 4) (3 -1)

Unregister As Versianed

ationFramework_20|

1124.mdb\AddressRanges_20081124

P B e
Table -

Preview

Show: [ A1

Records (of 209478)

Optiens +

Conversion Tools » | ®  NPS Steshest Editor v | & WPS Metadata ~
Contents Pieview | Metadata | NPS Metadata Edior |
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] [ 1200 1298 1201 1299 7000 [ [ [ 0 WINSTEN ST
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] [ 2874 2898 2675 2899 6700 [ [ [ 0 WINSLOIW AVE
] [ 1201 1203 1200 1202 5200 [ [ [ 0 WINSCOTT LN
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[ 250 300 250 300 ] [ [ [ 0 WIND CAYVE CIR




Transportation Framework

Summary:

* Create an FME workbench

* Set schema parameters

* Connect source dataset to destination dataset

* Run...move address ranges from provider
datasets to Transportation Framework
Address Ranges table



