Relationship Goals

Linking Construction Drawings to a Map
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Audience
Participation!

Describe your familiarity with
database relationships?




Why
Relationships
Matter

* Avoid duplicate data
Keep records linked
* Ensure consistency

Basic Database Relationship Concepts

One-to-Many Relationship One record relates to many others

One-to-One Relationship Each record relates exactly to another in another table
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Without relationships:

data gets duplicated, updates break, records drift
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Many-to-Many Relationship Requires a junction table to link both sides
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Problem Statement
« Tacoma building new document
management system — a SharePoint
repository using Microsoft Graph as a
gateway

» Construction drawings needed new intake
process to replace the clunky Access
method

WHY'MUST THERE ALWAYS
BEAPROBLEM?
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+ Wanted map-based method to associate
drawings to street segments

* Wanted external access to tables for
additional access for 3" party apps like
Tableau

* Needed to think out of the box for a new
way to associate 3 different inputs together
(drawings, streets, work orders)




Key Takeaways
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This solution is a key business
integration with GIS

A solid foundational backend makes data
magic happen

Build solid relationships between data to
relate parts in different environments

Think out of the ArcGIS box — use all
tools in your toolbox

Lean into Al for ideas and coding — but
always be skeptical




About the Tools —
Enterprise
Geodatabase

» Used to store and relate
attribute data but bare
minimum. GIS is NOT the
system of record — system
of engagement

» Geodatabase contains the
relationship classes
between tables to
generate and keep the
primary and foreign keys
straight

Geodatabase Relationships

Source Tables

tStreets

tDocuments

tWorkOrders

Relationship Classes

StreetHasDocuments
tStreets:DocumentStreets
One to Many Cardinality
GloballD (PK) -> StrestGUID (FK)

DocumentHasStreets
tDocuments:DocumentStreets
One to Many Cardinality
GloballD (PK) -> BarcodeGUID (FK)

DocumentHasWorkOrders
tDocuments:DocumentWorkOrders
One to Many Cardinality
GloballD {PK) -> WorkorderGUID (FK)

WorkOrderHasDocuments
tWorkOrders:DocumentWorkOrders
One to Many Cardinality
GloballD (PK) -> WorkorderGUID (FK)

Junction Tables

DocumentStreets

DocumentWorkOrders



About the Tools —
Experience Builder

(hosted)

« Main user interface
Select the CSVs with barcodes, street ids and

- Excellent platform to e B
present 3 different : : : i
applications/inputs in one
place -

* Allows a nice wizard like
interface to guide users

6 TCAD Record Linker 2.0

1.Enter/Export 2.Select & Export Streets to link to Records 3.Link Records Together

Barcodes/Workorders 3
ORI o Q FME: Flow
i
1

N Link Records

& ® & O + &

Upload Barcodes CSV*

(Optional) TCAD Strests %88 Upload Streets CSV*

from left to right 2w S

« Ability to interact with map
to select and export
features to CSV for input




Enter barcodes (one per line):

About the Tools —
HTML CSV
Generators

12345
67890
ABCDE

« Stand alone HTML pages

with basic functionality

» Created simple method for
user to create list of values
for input into the app

Enter work orders (one per line):

12345
67890
ABCDE

* The list keeps the data entry
cleaner and formatted

properly
» Can copy/paste from other

applications like Excel




About the Tools —
FME

* The brains behind the
processing

» Graphical workbench to
visually build an ETL to
smash 3 inputs together

« Many different transformers
to mold data

» Use both Form (to build
workflow) and Flow (to
publish on server and build
app to embed into ExB)




About the Tools —
Snowflake

Database Explorer

Objects DELE]

* Cloud based data
repository

« Chosen over internal SQL
Server because city
already owns it and leans
heavily into it

« Tables are natively web-
based

» Very accessible by other
applications and
integrations

[n] Home

CREZ

CREA

@B @ B8 Share

AS s
K_ORDERS AS t

ES_SANDBOX TCAD STREET_ID

\TE TABLE COT_TCAD DocumentStreets (

BarcodeGUID VARCHAR (36),
StreetGUID VARCHAR (36).
Barcode VARCHAR (5@).
StreetID INT,

SAPID VARCHAR (5@)

TE TABLE COT._TCAD DocumentWorkOrders |(
BarcodeGUID VARCHAR (36

WorkOrderGUID VARCHAR (368),

Barcode VARCHAR (5@).

WORKORDER VARCHAR (25)

~

M1 [2 Feedback



General workflow

Construction

Drawing
Submitted

El
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Related Streets
Selected

Barcode
List CSV
Barcode Generated
Generated
Streets
List CSV
Generated
"i-a
Work Order Work Order
Generated List CSV
Generated

Related Values

Related Values

A

Assigned Keys Snowflake

LA ]|

A [

Values
Available to
Integrations

12



Putting it together
— Initial population

» Need to import reference
information into related
tables to build GUIDs for
PK/FKs

* Only done once for
existing BCs and WOs

» Streets will be a regular
pull to stay up to date

Build GUID Tables
Run this first to populate street,
tabl

LRSAdmLrs/RoadCenterline: DBaliasPWLrsAdm Irs [GEODATABASE_SDE]
Rename fields te match

¥ LRS.AdmLrs/RoadCenterline
AttributeManagerStreets
Input

v Output

dbo.BC_StriD: DBaliasGovme sschunzel [MSSQL_ADO]

dbo.BC_StriD Grab unique barcodes only
StatisticsCalculatorStiD
Input

@ summary

v Work Order Processing
AttributeTrimmer Testes

TCAD.1Streets: DBaliasStaffMapsData.tcad [GEODATABASE_SDE]
“*PRESERVE GLOBALID**

~ TCAD.Streets

TCAD tDocuments: DBaliasStaffMapsData tcad [GEODATABASE_SDE]

~ TCAD.tDocuments
Barcode

WorkOrders: DBaliasStaffMapsData. tcad [GEODATABASE_SDE]

~ TCAD.tWorkOrders

WorkOrder




Putting it together
— Junction Tables

« Junction tables are the S

Sreet s

many to many repositories —— e
in enterprise geodatabase e | e T —

TCAD ttreet: arcod e GUID: TCAD DocumentShests DB asSeaffMapsData toad Wrta [GEODATARASE SDEL
~ TCAD tStreets 3

FearureMergerStreetDo

» This process imports = ——
existing BC and WO T
history and builds new
GUIDs for PK & FK | S cemrmer

Mg norcan
10 S Worodeld VoGt mach
fctonne TCAD DocumentiionOrs D Safaps0s 033 Wire GECOATABASE SO

FeatureMergerWODocs

* Only done once ' - —

BsisStaffhtapsDatatoss Resd [GEODATABASE SDEL

A TCAD.tWorkOrders B




Putting it together
— Main Workspace

» Complete workspace for
adding new records

* Processes BC, streets
and optionally WO input
and merges together for
output

 Uses WHERE clause with
IN operator to write only
values in CSV file

« Then does FeaturedJoiner
to smash values together
to write to junction tables
in eGDB and Snowflake




Putting it together
— App Interface

» One stop shop user
interface for input and
processing

 Builds the input CSVs
from lists and map

» Upload CSVs into an
embedded Flow
application to link the
records

* Runs the main workspace

@ TCAD Record Linker 2.0

1.Enter/Export

Barcodes/Workorders  [f]

The purpose of this app is to relate
document barcodes (and optionally work
orders) with street segments then merge
them together into a database for retrieval
by any of the inputs.

To accomplish this, lists of barcodes &

optional work orders need to be generated

T—T—T
—r—+

2.Select & Export Streets to link to Records

;\
=

and supplied to link to related streets.

Click the buttons below to open this app in
a new window to enter one or more values

into your list. These values can be entered

] atbiy

manually or copied and pasted from a

document if already in a list format.

Once done, click the download CSV button

to download the list in a CSV file that you

can upload into FME in the 3rd and last

step.

Generate Barcodes
Generate Work Orders

(Optional)

== Layers

TCAD Strests %

i, ..., Powsred by E5i

oo
o0

3.Link Records Together

Q FME: Flow

N

Link Records

Select the CSVs with barcodes, street ids and
optional workorders to add to the TCAD document
tables. Make sure to scroll down to see the work
order CSV box

Upload Barcodes CSV*

Upload Files
Drop files here or browse file system

OR

+ Enter URL/Path

Clear all

G

Upload Streets CSV*




Putting it together

! A Map Popup
— Validations

Application Report

3.Link Records Together S Fv X
Q Zoam to
. . Barcodes, Work Orders
* Need confirmation that and Strects inked e
d t I I Barcod s st FullStreetiame E11THST
rcode treet reet
rec_:o ras were ac u_a y Entered  Name ID Barcode GUID Street GUID il R
written and associated - e
TastBC E1TH 27442 {ECA3383A-BCED- {BC25746C-E81A- BCSE-CDIFPAD102A9]
y . ST 41D7-9067- 4209-BC5E-
° 2 meth OdS tO Valldate N C617ATE4SD16} CD3F94D 10249} S e
created date 5/6/2026, 8:30 AM
th e a p p last edited user TCAD
last edited date 5/6/2026, 8:34 AM
Barcode Work SHAPE _Length 1276143914
Entered Order Barcode GUID Work Order GUID

Related barcodes

TestBC XNZ {ECA3383A-BCED-41D7-

TestBC abc

9067-CE1TATE49D16}

{ECA3383A-BCED-41D7-
9067-CO1TATE49D16}

{BBDATCF1-26C8-4873-
B654-21CAB2E13977}

{DTF52A1F-4F2E-4F1D-
A46T-DATIFDFEED40}

TestBC
1

Last edited by TCAD on 5/6/2026, 8:34 AM.




Final Product - Demo

1.Enter/Export Barcodes/Workorders

The purpose of this app is to relate document barcodes (and
optionally work orders) with street segments then merge them
together into a database for retrieval by any of the inputs.

To accomplish this, lists of barcodes & optional work orders need
to be generated and supplied to link to related streets.

Click the buttons below to open this app in a new window to
enter one or more values into your list. These values can be
entered manually or copied and pasted from a document if
already in a list format.

Once done, click the download CSV button to download the list
in a CSV file that you can upload into FME in the 3rd and last
step.

Generate Work Orders

Generate‘“% rcodes

(Optional)

https://gisapps.tacoma.gov/tools/exportBC

2.Select & Export Streets to link to Records
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3.Link Records Together

FME: Flow

Link Records

Select the CSVs with barcades, street ids and optional workorders to add to the
TCAD document tables. Make sure to scroll down to see the work order CSV
box

Upload Barcodes CSV*

Upload Files
Drop files here or browse file system

OR

Browse Resources

+ Enter URL/Path

Upload Streets CSV*

Upload Files

i hrowss file sustem




Al Can Hallucinate — Be Critical!

There is no text input widget. Is there another way to capture freeform
text in exb?

pcslent catch 8 —you'e right * Relationships are... Complicated

In ArcGIS Enterprise 11.5, Experience Builder does not include a true Text Input widget (that feature only

exists in ArcGIS Online ExB or custom widgets).

« Dream big, then focus on one thing at
The featuremerger doesn't work the way you think - it requires a time and build SIOle

common fields to join on. | can’t leave the Join On parameters blank.
Do you have another alternative?

Al can be a great partner — if used
Thought for 8s > pro pe rly

Good catch — thank you. You're right: FeatureMerger requires a join key. My earlier suggestion to leave it H
blank was wrong; apologies for the confusion. ® Can be the U Itl mate YES pe rson -
set prompts to be critical instead of
i'm not finding any of those configuration options anywhere in the . .
sidebar template and there isn't a table template. Are you sure this is CO nfl rm I n g

 Likes to make up tools or functions
You're correct — and thanks for flagging it: after digging in, the situation’s a bit more nuanced. For ArcGIS th at ‘S hou |d, eXiSt but d On ,t

Instant Apps in ArcGIS Enterprise 11.5, the ability to export selected features to C5V via the "Sidebar”

(t:::fptl::: ;;:::f:f::hi:; t:::‘;r::::; p::lr:::L:lisites and caveats — and selecting features then exporting ° H Ot Tak e _ CI au d e g aV e th e beS t
technical guidance, followed by
:m;r:?are no widgets in instant apps in 11.5. Can you clarify what you C0p| Iot, Gem | nl and fl nal Iy
ChatGPT

Excellent catch B — and you're absolutely right.
In ArcGIS Enterprise 11.5, Instant Apps use a simplified, capability-based configuration (not widgets like
Experience Builder or Web AppBuilder). So when | mentioned “wi s” earlier, | meant built-in

configuration panels in the Instant App editor — not separate add-on widgets.
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Steve Schunzel
Enterprise GIS Technical Lead
sschunzel@tacoma.gov
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