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NCTQII Agenda:

 |ntroduction
e What are FME/ETL
e WhyanETL

e ETL @ NCT9-1-1
e Field, Value, and Default
Mapping
e Conditional mapping
e Beyond an ETL

e Resources
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SAVING LIVES AND M&KING A DIFFERENCE

About Us

e 13 countiesinthe DFW — .
metroplex. Excluding
Dallas*, Tarrant, and
Denton

* 40 Emergency 72 2
Communication
Centers (ECC)

e ~2 million citizens -
served *

*The cities of Sachse, Sunnyvale, Balch Springs, Seagoville, Combine, Wilmer, and Cockrell Hill are part of NCT9-1-1’s service area as well

North Central Texas Emergency Communications District | NCT911.0RG | @NCT9_1 1



NCT’I l

SAVING LIVES AND H&KING A DIFFERENCE

* Dozens of entities using database
replication and 5 cities* submitting data

viaan ETL ___
 Biweekly updates to public safety systems = *
 ECRF&LVF | Lol L|
e 9-1-1 Call taking map )
* Locators

e Supplemental apps
e Download site

*The cities are Frisco, McKinney, Allen, Sachse, and Weatherford
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NCT’II What is FME
Q
e Feature Manipulation Engine. Enablesdata  [\JA| B |€
transformations via its rich data model % g L
which covers all possible geometry and § , Thin-Pipe <
ranslation from 1 to 2 |

attribute types.

e FME was the first tool designed to be a Datan Foma | Datan Fomat 2
spatial ETL application. Today, FME's ETL C
capabilities cover many different kinds of JA[B|[C/ e =— — Xx[y]|Z
data, both spatial and non-spatial. | S G - —
N — ——
Q Thick-Pipe
, Translation and Transformation ,
Data in Format 1 Data In Format 2

Info here obtained from https://docs.safe.com/
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What is an ETL

Extract, Transform, Load. Process that extracts data from one
data source/format, transforms it, and loads in a destination
database and format.

T > 0F > =

P
() i
EXTRACT TRANSFORM LOAD

Graphics from https://www.talend.com/resources/what-is-etl/
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SAVING LIVES AND HﬂKING A DIFFERENCE

Why an ETL

e Removes the requirement of everyone having a unified schema
QAQC can be largely automated via on-the-fly fixes and reporting
Automation potential from beginning to end

FME is “data agnostic”

Change Detection

ETL PROCESS

EXTRACT, TRANSFORMS, LDAD DATA WAREHOLUSE

This Photo by Unknown Author is licensed under CC BY-SA-NC
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SAVING LIVES AND H&KING A DIFFERENCE

Change Detection

 Change detection eliminates the need for a wipe added

& replace b. 4

e Simple to use & reliable
e Example: New data ( ) is compared to

> 3
deleted

existing data in destination databases (original)
e If present in revised but missing in original,
add to original
e Ifit nolonger exists in revised, but is original revised
present in original, delete from original D
o Ifit exists in both, but is slightly different in
each, delete original version and add
revised version (“edits” or delete + add)
e Ifidentical, leave them unchanged

unchanged

Image from http://docs.safe.com/fme/htm|/FME_Desktop Documentation/FME_Transformers/Transformers/changedetector.htm
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SAVING LIVES AND HﬂKING A DIFFERENCE

Field, Value Mapping

Value Mapping

Attribute Selectio

* Field mapping allows for Field A = Field B
translations =

e Value mapping allows for of Field A = Defauit Value: | Bl Problem in NCT_Type transformer
Value 3 of Field B translations Value Vip

e Default mapplng allows for Field B = Uniform Mapping Direction: Forward (Source To Destination)
Value ET r::fJJah; :-JIEF-J CESTORE Détl_:,a.t;_” e

E_PUBLIC PARKING [C] Garage
EX O] Duplex

Source Attribute:

O] AMUSEMENT_COMM_IN ] Other

Field & Default Mapplng ] ANTIQUE SHOP =] shop
i GC_Exception El APT El Apartment
El ALLEM ETL El AUTO_PAINT _BODY _SHP
FromAddr_L LeftFromaddress AUTO_PA
ToAddr_L eftToAddress AUTO_REPAIR IR... (MultiLine)

AUTO_REPAIR . (MultiLing)

RightToAddress [C] AUTO_REPAIR_MIMNOR
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SAVING LIVES AND HﬂKING A DIFFERENCE

Conditional Mapping

e “Conditional mapping” refers to any relational “translation”
from source to destination features that requires more than a
simple 1 = a, Apt = Apartment, etc.

e Similar idea to if/else statements

Checks for keading and treiling spaces
in key fields

Filters e Trim leading and
> Space in STR DIRECTION trailng spaces
> Space in STR NAME
pacen Further cleans up

S ose o el Trimmer $6% the selected fields
by nuling out invald

> Space in STR_NUMBER b Output | K
> Space in LEGACYID values and blanks

> Space in GC_Exceptions

> No Spaces Found in Specified Fields Null_Blank_Cleaner {

[> Cutput
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SAVING LIVES AND HﬂKING A DIFFERENCE

Conditional Mapping — Examples

Goal: Create and populate the field “Low Range” from the values of “LeftFromAddress” and
“RightFromAddress.” This field stores the lowest of all “from” ranges.

Calculate LowRange:
If LeftFromAddress = 0, <Null>

Then, Low Range = RightFromAddress
Elif RightFromAddress = 0, <Null>
Then, LowRange = LeftFromAddress
Else, take the minimum of LeftFromAddress and RightFromAddress

Test Con n:I ition Attribute Value

RightFromAddress

LeftFromAddress

£ @Evaluate{@min{@Value(LeftFromAddress), @ Value{RightFromAddress]])
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SAVING LIVES AND HﬂKING A DIFFERENCE

Conditional Mapping - Examples

Goal: Create and calculate the field “Parity_L” from the values of  BVolunisFromadd: 1) ENDS WITHO Aftribute Value
“sFromAddr_L” and “sToAddr_L.” This field indicates whether the left
ranges for a given road are Even, Odd, Zero, or Both*.

Calculate Parity L:

If sSfromAddr L ENDS_WITH with 0,2,4,6,8
AND sFromAddr L # 0**
AND sToAddr L ENDS_WITH with 0,2,4,6,8

AND sToAddr L # 0**

Then Parity L = Even

Elif sFromAddr L ENDS_WITH with 1,3,5,7,9
sToAddr L ENDS_WITH with 1,3,5,7,9
Then Parity L =0dd

Elif sfromAddr L=0
AND sToAddr L=0
Then Parity L= Zero

Else Parity = Both

L4 0R5)AND (6 OR7OR S8 OR9OR 10

*These special scenarios are dealt with at a later step
** This accounts for numbers that end in 0 but do not equal 0. E.g.: 10, 20, etc.
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SAVING LIVES AND HﬂKING A DIFFERENCE

Conditional Mapping — Examples

Goal: Split incoming road segments at specified boundaries (city limits, county boundary,
etc.), assign the corresponding left & right values (County L, County R, etc.), and rearrange
the road ranges based on how much of the original road each segment retained.
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SAVING LIVES AND H&KING A DIFFERENCE

Beyond an ETL

¥ ASAT Inputs

E‘ > DB 0.Exchange

{[§® voBo.county

e Custom tools can be created within an ETL
or as a standalone tool. These tools can I T E/gme
help with: 8 >0soin o e
* QAQC < ) —
e Data quality E =
* Reporting o2 s
e General automation < Main Transformer ———

=

plit_Filtered_Segments

* Can integrate existing scripts & N
automation
 FME server allows for further automation, - AutoSplitingthx

Yes

scheduling, etc. 2 Autosplitting1

Enable EMS

Yes
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Beyond an ETL - Examples

e “Neighborhoods” tool
* Tool that downloads latest subdivision layer from relevant appraisal districts,
cleans up geometries & labels, and loads finalized product in destination
databases

/ﬁ
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SAVING LIVES AND M&KING A DIFFERENCE

Beyond an ETL - Examples

e “Neighborhoods” tool
* Tool that downloads latest subdivision layer from relevant appraisal districts,
cleans up geometries & labels, and loads finalized product in destination

databases

Before After
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SAVING LIVES AND H&KING A DIFFERENCE

Beyond an ETL - Examples

w Quick Reference

° V74 N e ig h b O r h O O d S” to O | [abc] A single cha of:a, b, aorc Any digit

[~abc]  Any single character except: a, b, or ¢ aorb
° Ca n m a n i p u Iate St ri n gs Vi a SQL [a-z] Any single character in the range a-z ? Zero or one ofr:f
[a-zA-Z] Any single character in the range a-z or A-Z ' Zero or more of a
O r‘ reg u I a r ex p re SS I O n S ( regex) ~ Start of line One or more of a
$ f line {3} ¥ac

\s t e character 13,6} Between 3 and 6 of a

Look for...

Logic  Left Value Operator Right Value

Nbrhd Comm Contains Regex |f| NO (\d{1,}) (\w{1,})

\d{1,}) (\w{L,})

GHBOR \BEL. N( s NOT MATCH BUTIIEEL
Al 1) / TOO, BUT NOT NO G 124]|

The exact text Space  Exactly 1 or Space Exactly 1 or
of “NO” without more of any more of
spaces and in all digit

caps

Results

Contains 2 Matches
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SAVING LIVES AND HRKING .I\ DIFFERENCE

e Road Centerline “Bufferer”*
* Tool that grabs attributes from nearby
polygons and not where the road sits in

*Still just a prototype

North Central Texas Emergency Communications District | NCT911.0RG | @NCT9_1 1 18
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SAVING LIVES AND H&KING A DIFFERENCE

Beyond an ETL — Examples (ASAT)

Logical step 1: extract xy coordinates before and after
splitting (used later for determining the order of splits)

Extract the coordinates of the first and the last node of each
segment before the road gets split. Name these nodes
"_xFromSplit" and "_yFromSplit” for the first or "from" node,
and "_xToSplit" and "_yToSplit."

|

! Extract the coordinates of the first and the last node of each

. segment before the road gets split. Name these nodes

| "_xFromOrig" and "_yFromOrig" for the first or "from" node, and
! " xToOrig" and "_yToOrig."

Then concatenate them using a dash ( "-" ) as the separator in | Compare Then concatenate them using a dash ( "-" ) as the separator in

the following manner: <<< Before After >>> the following manner:
_OrigFromXY = "_xFromOrig" & "-" & "_yFromOrig" _SplitFromXY = "_xFromSplit" & "-" & "_yFromSplit"
_OrigToXY = "_xToOrig" & "-" & "_yToOrlg“ _SplitToXY = "_xToSplit" & "-" & "_yToSplit"

These are to be used for comparisons down the line These are to be used for comparisons down the line

+ Original Node Handling Cut segments at boundaries, v Split Node Handling
reserve original data from
» Extract_FromNode <G both the roads and polygons » Extract... mNode_2 > _SplitFromXY

> Output ) »-_OrigFromXY that they fall in. > Output ) [> Output

[> <Rejected> B > Qutput [ Ranges are duplicated at this [> <Rejected:>
point
p- Extract ToNode 2 > SplitToXY

> Extract_ToNode »_OrigToXY £ - B> Qutput q b Output
LineOnAreaOverlaye
P Output b D> Qutput > > <Rejected>
= Line
[> <Rejected> e Line

North Central Texas Emergency Communications District | NCT911.0RG | @NCT9_1 1
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SAVING LIVES AND HﬂKING A DIFFERENCE

Beyond an ETL — Examples (ASAT)

Find the difference between the low and high range for left Find all s that have a value of ~ or
| and right if applicable. Create the _L ight smaller. These are too small to divide into two
temporary fields if applicable. segments and need to be excluded

| Find what percentage of the original segment the new, split | | Then find the and segments and
segment is by dividing the split length by the original length. let the segment keep the original ranges
Create the R age temp field ( 5 ) while giving
the one a value of 0.

Separates and
values so that ranges can be adjusted

Find which segment comes first in the draw order and which for each.

one is second by comparing start and end nodes. If the Use the following to find the smaller and larger
litFro | | segments:
, then give the ¢ nt on temp field a value
. Flip those cond\tlons to find the

(anything in between
the first and last segment) are output
through a to be taken care
of separately

Logical step 2: Determine order of splits
and how much of the original segment

Match pairs of \
segments based on a v 0-2 Range Totals

was retained after splits. Create camman st
. i Tester_2
temporary fields to be used to calculate e
the new ranges later on " — 4 — praos

> SingleMatched py— <% LineCombiner_6

> NotMatched _RangeFactors_6 > Failed D Line
[> <Rejected> =]

S e e m&eamtﬂ

> Output )] .
Find the R r that will be used to adjust the I> Output

ranges of the split segments. This is calculated in the
following manne:

[> Output

are

for right ranges combined again based

ge) for left ranges on a common original
value (_uuid). They

are given Os as ranges

th Central Texas Emergency Communications District | NCT911.0RG | @NCT9_1_1
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SAVING LIVES AND HﬂKING A DIFFERENCE

Find ranges that are . See below for how they're
calculated.

Logical step 2: using temporary fields, R
calculate the left and right ranges of both S(GmalSegmentiongth) _RangePercentage

split segments. Add exceptions for Notes

denotes the start of an FME user parameter, which in this case acts as a customizable
Zero out ranges of

segments that are too short or too long defauit value.
would equate to the reverse of that user parameter. For segments that are too

example, if , then the reverse of that would be 0.9. This is B small

) ) ) : useful for keeping automated comparisons without hardcoding values.
Adjusts the ranges of and split segments. See Below for a summary of how this is

done. :
. Small_Si...anges_11 48}
For . the values are left alone, but the To value are obtained by: (or R) TestFilter 11 b Qutput .
. . [> Normal Sized Segments
; , the To values are left alone, but the Values are ovtained by: (or R) B Ve Shiall St
AttributeRounder_114s%

[> Overly Large Segments [P
Ihvn a series of steps are taken to adjust the ranges based on , which b b "
Direction value they have, and the of each side. Below is an examplﬂ of one of these Output Error!

+ (for documentation)

ud Ju stments:

@ Terminator Normal_Seg...l_Ranges 6 {8t
Calculate ¥
Ifs =ntDirection P> Output
: : Round to the
e factor to eliminate
decimals. Applies to Adjust_Ranges 6 0%

I
aswe [> Output

Normal_Seg...2_Ranges 6 {8t
- 5 P> Output
Attr\buteRoundeLlZ{;}—/—b TestFilter_12
> Output [> Normal Sized Segments
[> Very Small Segment ﬁ

*All segments have uniform parity at this stage (they all have odds on the left and evens on the right, etc. D> Overly Large Segments B>
Other parts of the tool will deal with the other parity scenarios. This example assumes segments with
~——p> Small_Si...anges_12 {8

Elif Se

zeroes on the left, and evens on the right. [> error!

is used to change the parity with minimal change in the ranges. This needs to be paired with an . o
equivalent edit on the other segment to avoid overlaps. If wanting to change the range without modifying @ Terminator_2 {?} 0 P Output r
the parity, would need to be used. can be used in some cases as well instead of

North Central Texas Emergency Communications District | NCT911.0RG | @NCT9_1 1 pA
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SAVING LIVES AND HﬂKING A DIFFERENCE

Beyond an ETL - Examples

e Extracting highway shields from street names
e Populate highway shield (or temporary field)
with street name, then remove text and spaces
e Attribute Trimmer, String Replacer

Remove text and

spaces from Set the rest of the
Create Temp_Name Temp_Name, Set most fields, fields, mainly
field for use in Hwy kaving only the hwy ncluding the hwy St_Name and
Shield extractors number behind shield St_FulName

Temp_Name

> Output SH_Trimmer C SH_Hwy_shield SH_Fields Creator

> Qutput > Qutput > Output

Filters CR_Trimmer CR_Hwy_shield CR_Fields_Creator
> State Highway [> Qutput [> Qutput [> Qutput

> County Road

> Private Road p—————»PR_Trimmer PR_Hwy_shield PR_Fields_Creator
> US Highway > Output [> Output [> Output

North Central Texas Emergency Communications District | NCT911.0RG | @NCT9_1 1
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Beyond an ETL - Examples

ETL Update Complete

Fri 5/6/2022 2:48 PM

 Calculating NGUIDs (globally
unique identifiers) & Email e
Notifications L TR —
e Check for NGUIDs and
calculate them if
necessary o ) |
e Use HTML Formatter and

. . = > DBO.R..lines {.}H
E mal le r to sen d emal l : i Check_RCL_NGUID RCL_Concatenator {5}

@ RCL_Renamer : o
= » Passed » Output - [> DBO.R...lines {o} »E

notifications .

Ignore if NGUID is filed out @ Check_..Failed D Affect..atures 483 .E

’1 AffectedFeatures.csv
75 KB

Email_Generator Q¢ Generates a report

RCL_Input and ser 5 it via @
SSAP_Input email notification
@. > DBQ.S...cints fq}[)—c) Check S...P_NGUID » SSAP Concatenat

» Passed » Output ) > DBO.S...oints &% "E
P> Failed

@ SSAP_Renamer
> Output

North Central Texas Emergency Communications District | NCT911.0RG | @NCT9_1 1
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SAVING LIVES AND HﬂKING A DIFFERENCE

Quick tips

 Document your tools
e Give uniqgue namesto s |
transformers it == o

 Avoid hardcoded values 5 '
e Use User Parameters as much as I

OSSi b le example, if = t ould |:n-' . This iz { segments that are too
p ¢ useful for keeping automated comparsons without hardc lu:|r||:| velue s, { smdl

Find ranges that are . 5 w for how they're
t caoulbted.

¢ denotes the start of an AME user parameter, which in this case acts & a customizble ] l
{ default value. ;

User Parameters —=Small_Si...anges_11 Js}
e TEEtFlltEr 11 1 / [> Output 'T“’_

==

Enable Exchange:
rII-:II '_ .
Enable County:

—- AttributeR ounder_1 < Tfor doamenttion]

Enable City: \

e Lo @ Terminator T \—p- Norma |_Seq..1_Ranges ¢
Enable Fire:

Enable EMS:

SDE Connection to all palygon layers: =TL\Collin\SDEConnections\Others\Regional.sde | [

North Central Texas Emergency Communications District | NCT911.0RG | @NCT9_1 1
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Resources

e Safe.com
* Tutorials & Training }
 FME Community !___..-/
e Official documentation SAFE SOFTWARE®
e Linksto FME partners
e FME Hub

» Regular Expressions/Regex Editor: a_a
e Regix101 ﬁ;‘"‘r""‘"%'

e Regular-Expression.info
 Webinars & Conferences
* Look for FME/ETL contents!

North Central Texas Emergency Communications District | NCT911.0RG | @NCT9_1 1
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Questions or Comments?

Contact Info

Bruno Blanco

9-1-1 GIS Specialist
BBlanco@nct911.org Or
911GISTeam@nct911.org
817-980-2586
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