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Tooling at the Enterprise Level

. PowerBI Data Synapse Git GeoSvne Tempo
= Service Lake Pipelines Repos y Insight
Operational Value Business Value
Reusable and Repeatable Data Solutions Data Accessibility and Democratization
(Automation) (Improved Reporting)
Shared Management of Data Processes Consistent Data Across all Data Solutions

(Improved Data Accuracy/Single Source of Truth)
Consolidated Data Source
Enables Data Governance Implementation
Process and Code Tracking and Storage
Improved Reporting, Insights, and Decisions
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Data & Analytics Roadmap

‘TEMPOSGO

Insight
‘ . e Business
IDEMInsights Intelligence
* Reporting hosted in the
Catalogs CGl cloud
* Data Catalogs * Nearreal-time
O data
Siloed synchronization
Siloed Data Sharing Reporting
* OpenNode « TEMPO360
* ClISUse Reports/OBI
Cases e MS Access

e Metrics
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* Permits

* Registrations

* Notifications

e Determinations
e Memberships

4 N

Ve N
¢ Field Inspections

e Audits
* Record Reviews

Information Services

* NOV/AO
*CO

Ve N B
e \Warning Letters *|DEM Lead
¢ \iolation Letters * Oversight

i N N
e Complaints ¢ Fee Assessments
e Spill Reports ¢ |[nvoices
* Media Requests e Payments

¢ Assistance

oo N/

a N 7 Y
¢ Reports Submitted to e |Investigations
IDEM by Regulated e Institutional Controls
Entity e Support Services

* Monitoring or
Sampling Conducted

o/

by IDEM

* Grants & Loans
* Exams & Licensing

Monitoring &

Reporting
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Unified
Experiences

Authorizations Platform
Hub

Customer

Experiences
Hub

Data Hub

Remediation

Work
Management
Hub

Integrations
Hub

Monitoring &
Reporting

Customer
Experiences

Data Products
e Master Data

Data Hub

Artificial
Intelligence

Information Services
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Tempo 360 Insight Platform

Data ingestion TEMPO360 I"Slght Platform Data
»)}\ Presentation
Tlgl&yo “ ¢ debezium Insight Al ' : s -

Near real-tme
or scheduled IDEM External Data Models
TEMPO3860 Data Models

Chent
ecosysiem
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Automating

Insights in

/. Power BI
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Data Lifecycle — Premium Capacity

Information Services

Dataflows

- Oracle
Connector

- Executed stored
procedures and
packages

AN
Z <

Semantic
Models

- Set up parameters
- DAX expressions

- Power Query
transformations

- Visuals
- Publish to DEV

Testing

- Deploy to UAT for
user testing

- Deploy to PROD
when testing is
complete

Deployments

- Setup
parameter rules
to point to the
correct
workspace
storing the
correct data
source. (DEV,
TEST, PROD)
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IDEM Data Catalog

OLQ Data Catalog g OWQ Data Catalog

OLQ OLQ OWQ OoOWQ
Branches/Sections Branches/Sections Branches/Sections Branches/Sections
Data Catalogs Reporting Data Catalogs Reporting
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Lost your work? No problem!

* Track changes to reports and semantic

models over time.
= Randd

* Facilitate collaboration among developers Azure

N\

— |

POWER Bl VERSION
* Easily revert to previous versions if needed. CONTROL :

through version control.
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The Need for Efficient Data Integration and Analytics

—~ . il . T T~ .y

z Variety ?/ Veracity

( Volume ?/ Velocity |

The Amount of Data The Speed of Data Different Types of Data The Quality of Data

* Volume: Amount of data generated from various sources
* Velocity: the speed at which data is being generated, collected, and processed.
* Variety: the diverse types and formats of data that are generated.

* Veracity: the uncertainty or trustworthiness of the data
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Medallion Architecture

Data Bronze Silver Gold Bl
Sources Layer Layer Layer Systems

Oracle

Oracle

_B

Power 8|
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Azure Synapse Pipelines

Notebooks

Apache Spark:

Dedicated SQL Pool/Data
Warehousing:

Serverless SQL

Data Exploration Tools

Other Tools: IR (
Azure/Default IR, SHIR,

SSIS IR), Azure Key Vault to
store password/secrets

Synapse Suite

https://{workspace}.dev.
azuresynapse.net
mnapse. Artifacts

@ Azure Analytics.Sy

Compiled Data Flow Script Runs on Spark

Power Bl
Workspace
Interaction

Information Services

Granular Security
Roles

Query Parquet
in Power Bl

). & T

m pdf v2.4
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E Hosted IR's '%ﬂ!ﬂﬂﬂﬂ camiace VO-0-1 + Gallery
. | lqpllllllll 8 .
g - (,oolsmbut,oﬂs sesssssensssssassnvsnnsesnss ntegrated *
% Azure IR E Common Storage
Hive Metastore Explorer -

j *’"E
% SSIS IR's Streaming Jobs ."é

= Notebooks

b | (Python, Scala, C#, sQL)

Source Control
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Information Services

Azure Synapse Analytics Pipelines

o ldeal for complex ETL processes and data orchestration, almost same Ul and functionality as of Azure Data Factory
- Facilitates nightly updates from on-premises Oracle databases, including the ERP system TEMPO.
- Enables integration of TEMPO data with various data sources

o Supports comprehensive analysis and linking of data across systems.

Exacute Pipeline E Execute Pipeline E Execute Pipaline E Execute Pipeline B
. e e . -
W) DecseDamasers. W) EeateDaasers ) PLl1GetDatsour. B PL1ZDataSources..
PLY GelataSets PLS DataSets Ingest .. PL11 GetDatasourmess PL12 DataSouroes L.
Execute Pipeline = Exscute Pipeling E
—> — #—
PLE_GetReports PL7_Reports_Inge.-
1 .'1 PLE GetReports I‘ PLT Reports Ingestio.
Lookup Expcutz Pipeline | Execute Pipaline = Execute Pipeline = Expcute Pipeline E
Li L o = o Ty * W i
checkServeriess PL1_GetWorkspac- PLE_Dashioards PL9_Dashboands . FL13_UpdateStatus
r. Pooll "‘! PL1 GetiWVorkspoee i I." PLE Dashboards I..]I PLY Doashboarcs kng. w P13 UpdsteStabus
Exscute Pipeling E7

Ly
PL10_GetGateway
g PLI0 GertGaw

Execute Fipeline F

) - -
7 ) PLGeDawFlows | Execu=Pipeine &

PL2 GetDataF
e ) 1 ExecutelataFlows...
PL3 GetDataFlows In..
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Challenges

In our ERP system, TEMPO, we could not find a watermark column in many of the tables needed for performing delta
refreshes. Consequently, we have to rely on full refreshes, which may present future challenges due to the growing data
volume.

An alternative solution may include the implementation of database replication technology. IDEM is presently engaged in
discussions with the TEMPO vendor, CGl, to facilitate the ingestion of data into the vendor's cloud utilizing replication
technology. Subsequently, there are plans to implement Medallion Architecture surrounding the replicated data.

Additionally, IDEM has previously invested considerable effort in developing Oracle Business Intelligence (OBIl) reports
that are based on PL/SQL packages; however, we are unable to utilize these Oracle programs to transfer data into ADLS
through Synapse pipelines technical limitations.

On a positive note, we have successfully used these oracle PL/SQL packages in Power Bl data flows.
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Data Sources
(SQL, Excel, Web, etc.)

Dataflow
(Power Query Online)

Azure Data Lake
(Managed Storage)

Dataset
(Model & Measures )

Reports & Dashboards

(0]

Information Services

Simplifying ETL and Data Preparation with Power Bl

Dataflows in Power Bl are cloud-based
ETL (Extract, Transform, Load)
solutions used to prepare data. They
allow you to define reusable data
transformation logic using Power Query
(M language) and store the cleaned
data in Azure Data Lake (managed by
Power Bl).Empowers users to prepare
data and build reports directly in Power
Bl.

Example Use Case: OLQ leveraging
Power Bl Dataflows for analytics.
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Comparison: Azure Synapse pipelines vs. Power Bl Dataflows

Azure Synapse Pipelines Power Bl Dataflows

Complexity of ETL Ideal for complex ETL Suitable for simple ETL

Business users and IT Prof/Report-

User Audience Data engineers, IT professionals
Developers(Data Analyst)

Integration Multi-source (Oracle, GIS, etc.) Multi source
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%% IDEM GeoSync

> Automating Spatial Insights
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@ SOl Ecosystem for GIS: Desktop Software, SaaS, PaaS

b 3D Analyst Tools

BIEB G 5. -lr R v e —mae 1.~ 8 x 4 B Analysis Tools
e e R e o e B eeipmaiar

lo e ) SEMEE NG B E oA
puse DR B R EL ks | Bacemep Add Add | Selct SlectBy Sehcty T O iofograptics Mesm Locets

4 &7 Extract

nnnnnnnn Namgate u e Stlection Inauiry Labetin

4 “ Clip
Select the layer to View
R = -
frees Select
OBECTD \
L S— &
A 5 Vn L e Lot Lagw 263

nea
264

— : “, Split
= e o e T g ||

S .- o~ S
» P 276 P . =

2 = E e = : 3 Split By Attributes

Comon open  lgleew  Cub  Cobpeeiivate T i
oot (wts | evebant (oo (ugoﬁmw ).n-r::w N gt Lacasht Codeny *;’ -
Saan Nan e et Tortens o e ey = Fore AGiS e Aad dita toin e B Table Select

o . :_; Ins Edit Imagery Share Appearance Data | b |

- < m—— - BE & @O @ % 3 Attributes o i Pause El ﬁ\" Oherla
A » “> @a ]} LQB] gl s G Y
Selected Feature Count by Layer Explore Basemap D‘:g:' p:‘d:_ Select :S;;:n BZ; E;':::: Infographics Measure Locate i g <

b &q Pairwise Overlay

Clipboard

Feature Layers
e Symbology - slope
e b & Proximity

P4

Ovimaieng Ovdler
o I Lt Vaguens Mbude rimar; 1t
1 e e = b & Statistics
Vo Band Band_1
-y . ... — b Aviation Tools
B 3-C0ANEH - | 5 —___ Wellington Te Aro Suburb
eprasns B i €8 New Bookmark...
Lal 0 — )
Pt e ct Map Insert Analysis S‘:hw e i [ Business Analyst Tools
e it : Lo e
. 1 % it in 0.500) _
" r0a) ‘ ) o2 ModelBuilder ((J\‘l, , A q v Cartography Tools
i el S P e e T k Conversion Tools
Statistics Dataset
1] Python Notebook v _— I Crime Analysis and Safety Tools
he 1 Open a new notebook, | ™ Max |
- - i . : Mean 1566687086 |
o < - " - 1 . 1.{ PYtth Winduw Std. dev 13.70073916
] Show python window.




Indiana Department of Environmental Management

Information Services

GIS for Reference: GIS for Business Value:
“Points on a Map” Spatial Analysis, Viz, Insights, Apps
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M

Address/
Lat & Long

Geocode
Add X/Y

Beginning at the North
Range 1 West; thence S
the Ohio River to Log !
Creek to the West line
thence North with said
of said Section; thenc
to the Northeast corne:

Al Cmmbian 2 Mewmnahiy

Property
Description

COGO

GIS Data Sources

(at IDEM)
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Images GPS
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Reference Processing
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S,

Ortho/LiDAR/
Drone

Post
Processing

Information Services

Derived/
Analytic

Geo-
Processing
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A Better GIS Layer Refresh

(from business systems)

Information Services
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Data Sources ETL GIS Layers GIS Value
® -Information about Sites
Single II;IuOscijr?(laesc'js AN . o ° ive to Other L
threaded oo NAGAY > ° o -Relatl\{e to Other Layers
ata o -Analytics

Modeled
Business
Data

-Information about Areas
-Relative to Other Layers
-Analytics

Merged data

A 4

Igluos?r?;csl -Answer Questions
Data -How Much, Where?
Enriched & Fnl . -Patterns & Relationships
measured RN ] -Identify Problems

sources > =
GIS Layer

Spatial -ldentify Trends and Forecast

Enrichment




Indiana Department of Environmental Management Information Services

Synapse Workspace

Apache Spark 3.4, Python 3.10.6, ArcGIS 2.3.1
On-Premise DB - . B_r_o_l:l_ze ______________________ .
SHIR Ingestion : i [ i i i
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! data ! I

Gold
transformation

=]

}
e

gis container g/s container

{HEST}
Geolson Iltem

Portal
Catalog WS T Reporting WS {@} — @ Hosted
PBI Shared Work | L —: Layer
are orkKspace | ; i I o (7)) i
i ol I = (72] O |
i — | ! + i
DataVerse o i | : % 5 g i Web E Note Web
 — L —p = | al|l—=-]| © |
; % . g ) — kK Maps Books Apps (REST)
e : O : : N oc 8 : Vis Data Science Public
Azure Data Lake : : : :
(Gold) —— e |
Power Bl Workspaces ArcGIS Online + Enterprise

Premium Capacity Runtime 10.0, Py 3.11.8, ArcGIS 2.3.1
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Power Bl Service Semantic Model and API
(for ingestion)

Calendar

YearPeriod

JSON

BU Reports
BU Key Executive
EI i Executive_id - [D M

= E_l? semantic | h III"II

m'DdE'I Customel Tndwstry /

Customer
- - Industry ID D
Fact State
— a ——

vy — B = R

Customer Key Product —_ .‘) -

Product Key —— Product Key =

Data v~
cenario Key
Flows YearPeriod \ Scenario Syn apse / ADLS
Scenario Key
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@ ArcGIS Layer and API
(for ingestion and publishing)

ADLS/ Synapse

JSON

User-Managed GIS Layer Item

Private Portal
Layer Item /
Hosted Service
REST Endpoint

Authoritative GIS Layer Item

Shared Portal
Layer Item /
Hosted Service
REST Endpoint

Information Services

Authoritative Layer Views
For GIS User and Maps

ArcGIS
Hosted Views

- Where records...
- Fields[]

- Area

- Groups or Public
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PowerBl-Modeled Data with Coordinates

. Layer
SR — Pipelines —» FLOBIEE —> Views
Model Data Layer (-
PowerBl-Modeled Data and/or ADLS Data
Semantic
Model Data \ L ;
L Hosted .aye
Pipelines  =———> Laver —» Views
y (users)
ADLS /'
Data
Multiple Data Sources
User-Managed
Hosted Layer
(editing) \
Hosted Layer
ADLS —p Pipelines —p oste —» Views
Data LEVED (users)

Semantic /

Model

Information Services

ADLS Data with Coordinates or Geometry

Layer
ADLS —p  Pipelines =——> Hosted —» Views
Data Layer
(users)
Merging and Enrichment of GIS-Managed Data
User-Managed
Hosted Layer
(editing) ~ Hosted Layer
Pipelines ——» —> Views
Layer (users)
Semantic /
Model or ADLS
Data
PowerBl-Modeled Data without Coordinates
Semantic
Model Data \
Layer
o Hosted )
Pipelines —» —»> Views
Layer
(users)

ADLS
TEMPO Al /

Addresses
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Information Services

Semantic
Model
With Lat/Long

GIS Hosted
Layer

Common Composite GeoSync Pattern

ADLS Parquet
Data
PBI Ingest ADLS Moraay
nges Merge/
Pipeline i JSON — Transform
Pipeline
GIS Ingest ‘
Pipeline - GeolSON
Via
REST API

-token generation and pagination

Users
Dataset-Specific (Custom) \
CSv
ADLS .
Publish Hosted Layer
—_—
- CSVor = pigeline S R Layer Views
GeoJSON GeolSON
€o
\ Via
Via Py API or
Data Flow REST AP/
or Notebook
Refresh Approach
Pros/Cons

Current Limitations (without Customization)
- 1 semantic model table source

- 1 hosted layer source
- 1 hosted layer with 1 sub layer published
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GeoSync: Orchestration of Pipeline Modularization
(for each data solution)

Ingest PowerBI Ingest GIS Transformations Publish to GIS
Semantic Model Hosted Layer (Dataset-Specific) Hosted Layer
If Condition L] A~ If Condition (] Pl Switch ° a* I Condition (v 2%
= [Data
*1  |f Data Have PEI If Data H Gls = Transformations + If Data H als
P hgestion u Ir1q».=_-stiu::|nawE 3 ﬂ PubEIT:i'iin?E
Drefault /
Tmew B ;.’5’ True ) B .iijﬁ| Dn:" :I'll. o True _é‘p
| ar | q‘h oL Data.. —
" Ingest ﬁ Failed to " ngest ; ailed to d o .t
DHEH"TD-- -u;:nstPil o ud :l.:.;'..:{rn-.. ::ngle:d:ﬂl... o ¥ tanks g ¥ 'I'-'_ublish'.n ﬂ Fail:ﬁls o L4
< :ﬂ: _) Eﬂ :(): _) D{r;i o _) IS Publishing
False & =) Falzse Ve = False & -
o C i &
(X) (x) _ (x)
ursme © upiee © S .0 e urier ©
-Pagination -Field Mappings -Publication Methods
-Nested Json -Merging/Enrichment -Gold Storage
-Bronze Storage -Custom Analysis

-Silver Storage
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Information Services

GeoSync: Parameterization of Pipeline Modules

Get Synapse
Workspace

Execute Pipeline ET (]
':'] Get Workspace

pipeline-get-workspa_.

workspace string var

SISle

ev Test Prod

Get Config File
(Parameters)

Execute Pipeline ET (]

» Get Config

pipeline-get-config

o =

Dictionary object var

[datasetl1.json, dataset2.json,...]

"has_pbi_ingestion":true,

"has_gis_ingestion":true,

"has_gis_anonymous":false,

"has_transformation":true,

"has_gis_publishing":true,

"has_null_geometry":false,
"pbi_source_group":"9670cc09-e457-43a4-a301-6d2f236faf52",
"pbi_source_dataset":"20d60760-832a-457f-b0b5-de5ab3910d90",

"pbi_source_query":"accounts",

"pbi_sink_folder":"elocator",

"pbi_sink_file":"staffing.json",
"gis_source_base":"https://gisdata.in.gov/server/rest/services/...,
"gis_source_guid":"bb1475eaf38b46fd8bf606156ab121ad",
"gis_source_layerid":"9902",

"gis_source_query_where":"1=1"
"gis_source_query_fields":"*",

"gis_source_query_format":"geojson",

"gis_source_query_returngeometry":true,
"gis_source_query_returncentroid":false,

"gis_source_query_string":""
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Observability of Pipelines

GIS Server Testing/Coordination

Needed for Parallelism

‘\

2- Each orchestration is run sequentially

Mame

3 pipelineRunid

pipelineMame

1 - Hub/Iterator

Activity name ]
Set variable2
IS Refresh Pipeline

Set variable2

IS Refresh Pipeline

For Each GIS Refresh Itemn

Value

b3a840ce-1119-4f94-9052-...

pipeline-orchestration

Activity sta...

'ﬂ' Succeeded
'ﬂ' Succeeded
'ﬂ' Succeeded
'ﬂ' Succeeded

'ﬂ' Succeeded

Tl

Activity type |
Set variable
Execute Pipeline
Set variable
Execute Pipeline

ForEach

3 - Individual Data/Layer Solution

Activity name T

Pipeline Return Status for Com...

Publish to GIS

If Data Have GIS Publishing
IC Tranformation Successful
IC Transformation

Data Transformations

Update Refresh Status for GIS
Ingest Data from GIS

If Data Have GIS Ingestion

Update Refresh Status for PBI 1.

If Data Have PEI Ingestion

Status is In Progress per Valid ...

Config is Valid
Test If Invalid Configs
Get Config

Get Workspace

Activity sta... T]
a Succeeded
a Succeeded
a Succeeded
a Succeeded
a Succeeded
a Succeeded
a Succeeded
a Succeeded
a Succeeded
a Succeeded
a Succeeded
a Succeeded
a Succeeded
a Succeeded
a Succeeded

a Succeeded

Information Services

Activity type T
Set variable
Execute Pipeline
If Condition

Set variable
Execute Pipeline
Switch

Set variable
Execute Pipeline
If Condition

Set variable

If Condition

Set variable

Set variable

If Condition
Execute Pipeline

Execute Pipeline
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Observability Reports and Alerts in PowerBI

Select a Workspace
Environment aee
e W]

SUCCEEdEd l FallEd RE“D Filter by Pipeline and Activity Name
~ [_] UAT_TANKS_REFRESH_V2

[ Archived_Facility

O Archived_Facility_Contact

[] Archived_Property_Owner
] Archived_Tank_Compartment
[] Archived_Tank_Operatar

[] Archived_Tank_Owmer

E’ s

PipelineMame ActratyMame Emaronment TimeGenerated E'Lalus "

Status UAT_TAMKS_REFRESH_V2 Archived Facility AT 4/9/2025 8:03:55 AM  Succeeded
® succeeded UAT_TAMKS_REFRESH_VZ Archived_Facility AT 4/10/2025 8:04:28 AM  Succeeded
LIAT_TAMKS_REFRESH_V2 Archived_Facility AT 4/11/2025 8:04:08 AM  Succeeded
LIAT_TAMKS_REFRESH_V2 Archived_Facility AT 4/12/2025 8:04:26 AM  Succeeded
LIAT_TAMKS_REFRESH_V2 Archived_Facility UAT 4/13/2025 8:03:57 AM Succeeded

103 (100%)

0 0 0

Failed Triggers Failed Pipelines Failed Activities




Indiana Department of Environmental Management Information Services

Enhancing GeoSync (future use cases)

* Pipeline Optimization and Parallelism for Scalability

* Geocoding for datasets without spatial data (e.g., addresses only)
* Socio-economic attribute enrichment

* Spatial Aggregation/Summarization/Analysis

* Archiving

e Streaming

* Delta Updates (for larger datasets)
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IDEM Data Operations

* Vanessa Williams, vwilliams@idem.in.gov
e Muhammad Azimi, meazimi@idem.in.gov
* Kayla Sturgeon, klsturgeon@idem.in.gov

* Chris Waldron, cjwaldro@idem.in.gov
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