11:30am - 12:30pm

200

level

Al/ML for data and

AWS State, Local, and Education analy i
Learning Days

Unleash the power of
data: Transform public
SaCra mEHtO, CA sector insights with Al
and ML across your
entire enterprise.

AdWS Learning Days
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Al/ML For Data and Analytics

Trinity Key Mitul Ganger
Solutions Architect, EDU Solutions Architect, EDU
trinikey@amazon.com mganger@amazon.com

AdWS Learning Days

© 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved. v, State, LOCB L and Education



Demand is rising, while resources and
capacity to deliver them aren't keeping pace

Expectations are rising, with constituents demanding the
same digital experiences they get from the private sector

Infrastructure is aging, creating friction across the
data lifecycle (capture, storage, management, leveraging

Challenges
we're hearing

Requirements are becoming more complex, creating
barriers to change and blocking adoption of “built for
change” solutions

Change is slowing, with risk-averse cultures
introducing inertia and thwarting innovation

aws © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
7
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Better experiences that minimize time to
access, provide self-service capabilities, and
deliver in joined-up ways

What internal
and external

customers are
asking for

More productive staff who have answers

at their fingertips and aren’t stuck doing
manual work

Empowered teams that focus on outcomes, use
make data-informed decisions, and meet legal
and policy requirements



The Data Driven Organization

Better
T4 Avalytics
Wore 1
Data

<, New Tnsights &
\v

Tuforwmed
Actions

Datal t
New ata Impac

Questions
N

Iwmproved
Outcomes

“An organization that harnesses data as an asset drive

sustained innovation and create actionable insights to

improve policy making decisions that reflect outcomes
constituents care about, that builds greater trust.”

aws © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Key Characteristics

w

Jlf*

Vv -
Vv —
Vv —

Set ‘Think Big' goals

O%O
Vv

Focus on delivering policy
priorities with quality

S i

Shared leadership
conviction and
Business-IT alignment
on data ownership

Upskilled and
empowered producers
and consumers who
self-serve

Strong collaboration and
agility concerning data
products across data
producers and consumers

Privacy, security, compliance
and federated governance
without impeding innovation

5



( J
AR\
The maturity curves
Prescriptive
AR\
\“5\9\(\ Train and
Predictive Customize
A Known
Models with
. q‘(\’ﬁ your Data
-\“65\ Diagnostic Map and
Model the Advanced
Data Al for
Extending
e Analytics Descriptive Discover Standard Al Context
S and Master for Schema
Q the Data and Initial
§ Insights
Modern Da Cﬁmblne Machine
the Data Learning
Training for
Attributes
Landing
Zone and
AI/ML Suppprt\  Automation

v

Complexity

aWs

N7
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DESCRIPTIVE
What happened?

DIAGNOSTIC
Why did it happen?

PREDICTIVE

What will happen?

PRESCRIPTIVE
How do we make it happen?



A Modern, Foundational Data Architecture

G SR
External
DevOps / Data
DataOps Sources &
Products
— \______

Use Case Use Case Use Case Use Case Use Case

aws’ © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved. 7



Build a Modern, Foundational Data Architecture -

Al/ML
enabled/integrating
Query, Search & Visualization Al/ML, Data Matching & Processing services

Specialized Partner
Solutions

Streaming ETL U

=21 pata Pipeline {.;5 DataSync

Data Governance

Data Preparation, Enrichment & Analysis Data Ingestion, Integration & Movement
EMR % Kinesis Data Streams —!‘_) Data Exchange
Hadoop + Spark f Data Streaming Data exchange
:]] API Gateway >___\\-.. Kinesis Data Firehose SD::sitl::Igratlon /7> AppFlow
- APl Management Y72

Data Storage & Databases Data Catalog

K__72 RDS % Keyspaces 0% Gl
53/ Glacier (B> MmysaqL, Postgresql, c' (For Apache Cassandra) \V4 N :'ec ol
K N MariaDB, Oracle, SQL Server, Wide column ¢ Data Catalog
Timestream
Time Series

aWws

N
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A Modern, Foundational Data Architecture

)

DevOps /
DataOps

—

aWS © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserve
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Security, ldentity & Access Management

)

External
Data
Sources &
Products

—
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Extract insights from
unstructured content

* Analyze text with natural language processing
(NLP) to identify topics, extract entities,
understand sentiment, and classify
documents with Amazon Textract, Amazon
Rekognition, and Amazon Comprehend

* Translate content at scale with Amazon
Translate

aws © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Demographics

seography

Health histor

Disease indicators




Content analysis and
object detection

Extract insights and identify objects of
interest from large volumes of images
and videos with Amazon Rekognition

* Detect personal protective equipment
(PPE) to improve worker safety

« Analyze vehicle traffic and pedestrian and
bicycle safety

« Detect objects of interest in video and
reduce human effort required to review
footage

aws © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Text to Speech Transcription, Classification & Analytics

AN EXAMPLE FROM AWS POST CALL ANALYTICS AND CALL SUMMARIZATION

- y — 5 Acios o BT v

$50 Onesecond 10 15 20years one

GenAl Transcript Summary Call Analytics Summary

Summary Issue
The customer asked about the cashback rate of their rewards card, and paid $50 to the
account balance.

I'm calling about my rewards card.

Al Customer Sentiment Action Items

No action items detected.

Positive @
Al Agent Sentiment Outcomes =
Neutral & your card balance is $75.34. ca“ Detalls Infe

How could the overall experience be improved?
The agent could have not assumed the customer’s pronouns, and also asked for their

aildvass: Call Metadata Transcribe Details Sentiment
Timestamp b Type B Customer
2023-02-22 12:23:49 Transcribe Call Analytics
Transcript .
Guid Job Id
102 Card2_GUID_102_AGENT_AndrewK_DT_2023-02-22T12- ‘ 0
23-49.wav
@ v Agent
Hello, thanks for calling Bank. Uh my name is, how can | help you? AndrewK File Format
wav (03] 22 Q3 Q4
@ : Call Duration ST
Hi, [Issue]: I'm calling about my rewards card. 03:02 Sample Rate .
8000 Speaker Time
© ‘ Entity Recognizer Name
Excellent. Give me a second to look up your customer account for verification purposes. Can you please uh state your first name? sample-entities.csv PIl Redaction : Agent [l Cust
Enabled 2
@ . Language Model
A4 Elpos o
en-Us Custom Vocabulary
Agent Sentiment
Sentiment: @Trpnd, ~” Vocabulary Filter
Customer Sentiment
Average Word Confidence
Sentiment: @Trend. M 8
97.9%
. . - . 1
aws © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved. 3
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A Modern, Foundational Data Architecture

)

DevOps /
DataOps

—

aWS © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Data Governance

Data Protection

ML-powered sensitive data
identification and redaction

Amazon Macie is a data
security service that uses
machine learning (ML) and
pattern matching to
discover and help protect
your sensitive data.

aws © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Data Quality

Use ML to detect anomalies
and hard-to-detect data
quality issues

AWS Glue Data Quality
learns patterns on data
statistics gathered over
time using ML algorithms. It
detects anomalies, unusual
data patterns and alerts
users. It also auto-creates
rules to monitor these
specific patterns so that you
can progressively build data
quality rules.

Entity Resolution & Data
Matching

Match, link, and enhance
related customer, product,
business, or healthcare
records stored across
multiple applications,
channels, and data stores

AWS Entity Resolution and
AWS LakeFormation
FindMatches enable you to
identify matching records in
your dataset even when the
records to not have a
common unique identifier
and no fields match exactly.

15



ML-powered Matching & Entity Resolution

4 )

Record types:
Customer information,
product information,
and so on

\_ J
\ Amazon S3

Data sources: buckets

CDP, CRM, MDM, ad

platforms, SaaS

applications, and data

stores
\_ J

aws © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.

N7

AWS Entity
Resolution

Match, resolve, and
enhance related
records with easy-
to-configure
workflows

Data preparation

Rule-, ML-, and
Data Service
Provider-based
matching
workflows

Real-time lookup

Receive ID
resolution results
in a designated
S3 bucket

v First- and third-
party cleanup and
integration

v ldentity graph

v Data matching and
enrichment

v Create audiences
in applications

16




A Modern, Foundational Data Architecture

)

DevOps /
DataOps

Data Preparation, Matching, Enrichment & Curation

—
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Data Preparation, Matching, Enrichment &
Curation

ML-based data transformations
ML-generated data insights & data augmentation

- Trends, anomalies, categorization, classification, labeling, sentiment,
summarization, etc.

ML services for can be integrated into data processing jobs
- E.g,, translation, inference, labeling, etc.

Generative Al powered data integration coding assistance

aws © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
7
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enerative Al assistance for data integration

Services Q Search [Option+S] | L (@) & Tokyo ¥ Username @ 1234-5678-9012 ¥
AWS Glue AWS Glue > Jobs ®
O

AWS Glue Studio i

Getting started

ETL jobs .
) Create job info
Visual ETL
Notebooks . . . . . . . - .
Author in a visual interface focused on data flow. Author using an interactive code notebook. Author code with a script editor.
Job run monitoring I
Data Catalog tables

Data connections

Workflows (orchestration) . k
» Example jobs info

» Data Catalog
» Data Integration and ETL

) Your jobs (2) info

Legacy pages

Q demo X | 2 matches 1 &
What's New [ []  Jobname v Type Last modified ¥ AWS Glue version v
ion [#
Ll gt 0  g-demo-tax Glue ETL 4/26/2024, 1:19:07 PM 40
AWS Marketplace
O gq-demo Glue ETL 4/25/2024, 3:41:38 PM 4.0

@ Enable compact mode

@ Enable new navigation

@ CloudShell Feedback ®© 2024, Amazon Web Services, Inc. or its affiliates. Privacy Terms Cookie preferences

aws © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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A Modern, Foundational Data Architecture

Purpose Built Storage & Purpose Built Storage &
Databases Databases

)

DevOps /
DataOps

—
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N

)

External
Data
Sources &

Products

—

20



AWS brings ML closer to data

il
&

@ o é@; 4

~_ ~__
Databases Data warehouses Business
+ data lakes intelligence tools

aws © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved
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ML Purpose-built databases

- Databases with in-built Al/ML support like vector stores (Amazon Aurora
PostgreSQL-Compatible & RDS for PostgreSQL, Amazon Neptune ML,
Amazon MemoryDB for Redis, Amazon Document DB, and Amazon

OpenSearch

- Integrate ML into queries using run-time inference inside SQL as done in
Amazon Redshift ML and Athena ML

aws © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
7

22



Inference at query time - Link Prediction

Without inference

g.V() .has (‘name’, ‘Bob’) .
out (" 1iked’). .
hasLabel (‘movie’) .values (‘title’) A Bugs Llfe

— A Bugs Life
— Monsters Inc.

With inference Bob Monsters Inc.
g.with ("Neptune#ml.endpoint", "ENDPOINT”) . ~
V() .has (‘name’, ‘Bob’). ~ ~
out (' liked’) .with ("Neptune#ml.prediction”) . liked
hasLabel (‘movie’) .values (‘'title’)
= Toy Story Toy Story
géﬁ AMAZON
WS NEPTUNE ML

© 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Train & use models in Amazon Redshift ML

TRAIN

| CREATE MODEL customer_churn

' FROM (SELECT c.age, c.zip,

\ c.monthly_spend, c.monthly_cases,
c.active AS label

' FROM customer_info_table c)
' TARGET label
i FUNCTION predict_customer_churn

Amazon
Redshift

£

Amazon
SageMaker

PREDICT

AS activity prediction >
' FROM new_customers n '
' WHERE n.marital_status = ‘single’

___________________________________________________________________

SELECT n.id, n.firstName, n.lastName,

\ predict_customer_churn(n.age, c.zip ...) =

Amazon
Redshift

Example: Train a model on data from before 2020-01-01, then use the prediction function on the testing set.
The following query displays the predictions of whether customers who signed up after 2020-01-01 will go

through churn or not.
aws

N7
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A Modern, Foundational Data Architecture

)

DevOps /
DataOps

Query, Search & Visualization

—
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Al/ML in Query, Search & Visualization

- Natural Language insights from GenAl database query
* text-to-sql
« natural language search
« Visualization generation

« Content & data summarization & classification
« Al-assisted data story telling

aws © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved

N7
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Al-powered dashboard authoring experience

@ Build visual

Build visuals

Use natural language

to quickly build visuals for
dashboards and reports

Create calculations

Build calculations using natural
language without looking up or
learning specific syntax

Refine visuals

Quickly update visuals by
describing desired formats
using natural language

/EI/’ Amazon QuickSight

aWs

N7
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| <] GENDER

[ad QuickSight | # REGISTRATIONS_GENERIC.csv analysis
File Edit Data Insert Sheets Objects Search
il YV # QO 4w~ T B E

€ Data X Visuals X
Dataset 100% + ADD | w

SPICE | REGISTRATIONS_G...

CHANGE VISUAL TYPE
Search fields Q

+ CALCULATED FIELD

Location
O STATE_NAME
) DMA_NAME
] ADVANCE_FUEL_TYPE
1 AGE
<] CORP
<] ETHNICITY

-
AN

<] INCOME
Luxury Count
= Luxury Ratio
< LUXURY_STATUS
<1 MAKE
<1 MDL2

Ny

P
|4 Model

= MoM % Change in Registrations
= Most common brands

# Registrations

["] REPORT_DATE

<1 SEGMENT

\
—

E, Horizontal stacked N
bar chart

¥ AXIS

(‘Model 1)

Add a dimension i

VALUE

("-Missing field--

GROUP/COLOR

( GENDER

¢ Add a dimension %

SMALL MULTIPLES

i Add a dimension i

Vehicle registration Statistics ~ Fuel Type Pref

Full Size 3qtr to 1 Ton Pickup |
Subcompact Utility |

Lower Mid Size Luxury Utility |
Mid Size Sport_|

Full Size Luxury Car |

SEGMENT

Compact Pickup |
1
Full Size Car |1

In

Luxury Sport ||

|
Compact Sport_||

Commercial Truck

Compact Van _|

Full Size Luxury Prestige |
o

30

Registrations (S

Total vehicles registered by age

35-44 YEARS

45-54 YEARS

55-64 YEARS

65-74 YEARS

AGE

25-34 YEARS

< @ Build a visual

top segments

Interpreted as: Total Registrations by SEGMENT.

Total Registrations by SEGMENT

upper Mid size U... [ NN -0 o+
full size Halt T... [ ;<5 so«
‘ompact Luxury U... _ 395.1K
subcompact Plus ... _ 381.97K
compact Car || NG :7.+5¢
Mid size Car | NN :¢s 53¢
ompact Luxury Car _ 252.4TK
Full Size 3qtr t.. [N 23551
upper Mid size L... || NN 23409«
Mid Size Pickup [N 23228«

o 200K 400K 600K BO0K 1,000K

ADD TO ANALYSIS }

Did you mean...

MoM % Change in Registrations by SEGMENT.

Design and functionality are conceptual and can change




Al-assisted storytelling

Interpret data for others

Help others derive meaning
from data and reach conclusions
to drive decisions

Generate stories using Al

Produce cohesive, powerful,

and insightful narratives by
analyzing only a few words of data

Create refined content

Control Al verbosity, customize
narrative text, and apply stunning
visual themes to bring content to life

Share up-to-date governed data
Quickly update and disseminate data
at any time

aWs

N7
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W QuickSight | Optimizing Marketing Performance: A Data-Driven ...

ASK B ® &

File Edit Insert

oo Paragraph v B i U s =B =

Interests Analysis

Revenue by primary interest and source

Unspecified

SCROLLABLE PAGE ® PREVIEW Qg SHARE

As shown in the interests analysis graph, fashion,

health, and beauty/wellness generated the highest
total lead revenues of $46,113, $31,041, and $29,286,
respectively. This suggests interests like fashion and

wellness have a significant impact on performance

and that marketing campaigns should be tailored to

target these high-value interest segments.

Mean
attrac
certai
object
levera

markd

@ Build story X

Describe your data story in simple language and add the
visuals you want to include.

Build a story about marketing campaign performance over time.
Describe top campaigns and account managers. How can we
improve ovearall camapaign success?

~” Total impression... X " Monthly impress... X

. Most effectivei... X B Comparing reve... X

+ ADD VISUALS | (D

BUILD




Al answers to questions of data on demand

Executive summaries of dashboards
Instant summaries of key dashboard
insights in natural language explaining
top movers, outliers, and more

Powerful Q&A for nonexperts
and
show what can be asked

with
explain answer
context

and
enable
iterative fact-finding

aWs

N7
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{ SaaSSales ¥

C? PINBOARD

compare sales by product

UEERIEN) (nterpreted as: Maximum Sales by Product. 2

Across the 14 products, the maximum
sales achieved is $22,638.48. The
product with the highest sales is "Big
Ol Database", generating $22,638.48
in sales.

REVIEW FOR ACCURACY O

Maximum Sales by Product

Big Ol Database

Alchemy

17.5K

ContactMatcher

9.89K

Site Analytics 455K
FinanceHub 4.42K

ES
F
=

Marketing Suite

Data Smasher

w
w
]
=

Marketing Suite ...

) -.
g
0
o
=

OneView 2.63K
5K 10K 15k 20K 25K
Order Details
Order ID Order Date License
AMER-2018-100867 May 6, 2020 VJARLLBJS4
AMER-2018-101392 Jun 24, 2020 OVKZBOWC...
AMER-2018-104780 Dec 7, 2019 YPVOY2MFAZ

............... Aa At Anan A avinnAEE

« SHARE & FEEDBACK =]

ASK

Maximum Sales Unique number of Product

22,638.48 14

Maximum Sales, total Quantity and total Discount by Product

7.5K . M ContactMat
M Fir i
5K S w rP.
M Site Analytics
. B Marketing Suite - Gold
ot s
25 B ChatBot Plug
@ B Data Smashe
° B OneView
0 ® ' o \
0 0K 0K 3Kk m t
Product Quantity Sales Discount
Site Analytics 6 321.55 0.2
Marketing Suite - Gold 74 269.36 0
ChatBot Plugin 8 31.84 0

View: 500 items Vv 1o0f20 > »




Demo - GenAl Text to SQL

This market research
assistant utilizes a modern
data architecture and
generative Al techniques to
empower an organization's
market research efforts.

By integrating various data
sources and leveraging
natural language
capabilities, the assistant
allows non-technical users
to easily query and analyze
market research data using
conversational natural
language.

&8 Whin percentage of customeis in mach edlicetion level sarall far Cos

M WOTKIng on [the answer...

i

aWs

N7
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Demo - conversationally interact with EHR data

« C @ QO B & https://d3nmipk0gd49rk.cloudfront.net/index.html 120% ¥ 4 =@ =

By combining HealthLake
with a large language
model , healthcare P roviders You can ask me for help with healthcare insights. You can search structured data by asking about the number of patients with a given condition or taking a
Can interact Conversationally certain medication and you can search unstructured data by typing "Search Doctor's notes for..." for some information.

with their data, gaining
insights and making
decisions faster than ever
before.

Amazon HealthLake ChatBotlhcls_ai_tester]

One way to use a large
language model with
HealthLake is through a
chatbot interface. Users can
ask questions about both
their structured data (e.qg.,
Electronic Health Records
(EHR)) or their unstructured
data (e.g., doctor’s notes). m D foonbem

Done

(=

aWS © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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A Modern, Foundational Data Architecture

)

DevOps /
DataOps

—

aWS © 2025, Amazon Web Services,

N

nc. or its affiliates. All rights reserve

d.

Al/ML, Data Analytics & Processing

)

External
Data
Sources &
Products

—

32



Fraud detection
and prevention

« Enhance accuracy and speed to help
detect and prevent waste fraud and
abuse

« Managed service approach with prebuilt
ML models for fraud detection

» Supervised and unsupervised models for
developing highly targeted models to
utilize customer data as part of fraud
prevention efforts

4000 6000 8000 10000

aws © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Predictions and forecasts

==

 Smart cities
* Predictive maintenance

« Facility management

aWs

N7
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Machine learning to forecast
trends and support decisions

Accurate, time series forecast with

machine learning 1000
900 ’
800 1
Predicting service demand or program A
activities o0
500
Allocating resources to optimize impact 400 _
and outcomes for citizens 300 ———re— T
200 »—r— 4 L A - W S 1 1 | -
Financial planning and revenue / cost 100 S\ |
forecasts 0

Actual == Amazon Forecastpl0 == Amazon Forecastp50 - Amazon Forecast p90

aws © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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No Code Predictive Analytics Value Proposition

Accelerate data Enable
science teams business teams
Do more with your current Give business teams the
team by using low-code ability to do ML without
machine learning tools in any code, scaling the
order to get to the desired number of people who
outcomes faster. can create ML powered
insights, forecasts,
and predictions

Collaborate together

Leverage the integrated capabilities of Amazon QuickSight and Amazon SageMaker Canvas making it
easy for business users to use machine learning or for data scientists to make changes on the models
business users build and creating one place for all the analytics and machine learning in a team or

organization.

aws © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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What can we do to maximize the
opportunities presented by Al/ML and GenAl?

 Develop and begin implementing data modernization strategy &
modern data architecture

- Encourage learning & managed experimentation
- Participate in public sector efforts to develop best practices
- Adopt an iterative approach: Think Big, Start Small, Scale Fast

awsr © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved. 37



AWS is here to help

Executive Visioning Data-Driven Everything Immersion Day(s) Analytics Acceleration POC
(D2E)
Executive Briefing ML Embark ML Solutions Lab
Center (EBC) Digital & Data
Transformation (D2T) Game Days PACE (POC/MVP)

Digital Innovation (DI)
ProServe or Partner SOW

aws © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved. 38
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Thank youl!

Trinity Key

Solutions Architect, EDU
trinikey@amazon.com

Mitul Ganger

Solutions Architect, EDU
mganger@amazon.com

© 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Please complete the survey
for this session

Track: Data & analytics track
Session: Al/ML For Data and Analytics

Coming up NEXT

1:30pm - 3:00pm

300

level

Workshop:
The power of
GenAl in data

transformation

Transform data using
Amazon Q for and
use Amazon
Quicksight to gain
insights with Al

AdWS Learning Days
) State, Local, and Education



