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Generative Al is Transtormative

N

EW EXPERIENCES DDUCTIVITY SIGHTS EATIVITY
Create new innovative and Radically improve productivity Extract insights and Create new content and
engaging ways of across all lines of business clear answers from all ideas, including
interacting with your your corporate information, conversations, stories,
customers and employees enabling faster and images, videos, and music

better decisions
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Gen Al for Maintenance
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Gen Al for Maintenance - Chatbot

Example

Step 1: Upload
document to platform Step 2: Ask it questions

Transformers:
Basics, Maintenance,
and Diagnostics

256 Page PDF guide

aWS © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
p
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Step 3: Get the answer

It is unclear whether the burned paper
outside the transformer is a problem
without further information and testing.
The document provides information on
how to perform a DP test...

See: pages 138, 162, 197, 216

To perform a DP test, remove a sample
of the paper insulation from a
convenient location near the top of the
center phase

See: page 243
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Gen Al for Maintenance - loT

Step 1: Upload
document to platform

Transformers:
Basics, Maintenance,
and Diagnostics

256 Page PDF guide

Step 2: Pass sensor data

aWS © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Step 3: Get the Analysis

RPM of 2500 is higher than the rated

° speed of 1445 rpm

See: page 243
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Gen Al for Maintenance - Images

@ do you see any rust or cracks or freeze on the pipes in the image?

Yes, upon closer inspection, there appears to be a crack or fracture visible on one of the

pipe segments or valve components in the image.

B Copy O Retry 9 ©@
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Gen Al for Maintenance - Video

What time did the
maintenance trucks
arrive?

The trucks arrived late
and only got here at
6:45 PM

adws
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' Gen Al for Maintenance - Agents

Monitor my RS Pro 3 Motor and text the on-
call person if there is a problem. Get their
confirmation before ordering parts,
scheduling maintenance or announcing

downtime ASSISTANT ACTIONS UTILITY ACTIONS

Instructions: Your task is to detect anomalies in...

Find Motor Specs Send Email
in: equipment Id in: names
out: PDFs out: email

Find On-Call Team Order Part
in: time in: partIiD
out: names out: status

aWS © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Gen Al questions over the years

2023 2024 2025

The year of POCs The year of Production The year of Business Value

aWS © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Gen.erative Al
Application

Data
Foundation

STORAGE

GOVERNANCE
& COMPLIANCE

DATABASES,
ANALYTICS,
& DATA LAKES

DATA
INTEGRATION



Accuracy

Yes, model

selection is ‘/ /‘

important <




Amazon Bedrock

Coming soon

Amazon Bedrock Marketplace enables developers to discover, test, and use over 100 popular, emerging, and specialized foundation models (FMs) alongside
the current selection of industry-leading models in Amazon Bedrock.
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But your data is your differentiator

X

Generic
generative Al
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Generative Al that

knows your business
and your customers




' How to provide your data to gen Al applications?

Fine-tuning a
Foundation Model

Guide foundational models by Fine-tune a foundation model Train a foundation model using
prompting with contextually using your curated, labeled data your curated, specialized data
relevant data (RAG)

aWS © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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I Pat needs Car Insurance

« Pat lives in Nevada and bought a
new car!

o This is the 3rd car Pat has owned:;
Pat sold his previous cars

e Pat needs car insurance

« Pat wants to compare different
rates and coverages

aWS © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Pat needs car insurance

A

I'm interested in getting car insurance.

P

aWS © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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I Retrieval Augmented Generation (RAG)

I'm interested in getting
car insurance

Sosry)drdon't
keowf car
insurances
rates in your
area...

Driving history
Ownership history
Location

Car information
Regulations

aWS © 2025, Amazon Web S
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| What type of data do you need for RAG?

Enterprise data stores
(purpose built)

¥

Location, driving history, car specs

. SITUATIONAL CONTEXT |

USER
ST e i AUGMENTED

QUERY PROMPT
SEMANTIC CONTEXT
Reqgulations, car photos, uploaded claims
Vector database or
search engine
adws © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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| Designing an augmented prompt

2. Situational context
3. Semantic context

4. User input



' Building an augmented prompt

“I'm interested in
getting car insurance.”



' Building an augmented prompt

Prompt engineering

—

The human is Pat, lives

R i at 123 Noname St,
I'm interested in Anytown, NV, USA and

getting car insurance.”  ©owns a 2024 SUV. - Situational context
Household members

include 1 adult and 1

child of legal driving
age. —

aWS © 2025, Amazon Web S

ervices, Inc. or its affiliates. All rights reserved.
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Building an augmented prompt

Prompt engineering

The human is Pat, lives at 123 Noname

St, Anytown, NV, USA and owns a 2024 IS H 1
s g 3 SUV. Household members include 1 adult S|tuat|0nal context
| m |nterested Ta) and 1 child of legal driving age.

getting car insurance.” car insurance is one of
the most used types of

insurance. Most states
require purchase of L ;
some kind of coverage Semantic context
to legally drive. [..].
Reference:

https://www. .... el

aWS © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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' Building an augmented prompt

Prompt engineering

aws
p

“I'm interested in
getting car insurance.”

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

The human is Pat, lives at 123 Noname
St, Anytown, NV, USA and owns a 2024
SUV. Household members include 1 adult
and 1 child of Tegal driving age.

Auto insurance is one of the most used
types of personal insurance. Most
states require that you purchase some
kind of insurance coverage to drive
Tegally in the state. [..]. Reference:

[..]

I’'m interested 1in
getting car insurance.

—

==
—

=
—

— Situational context

- Semantic context

- User prompt/question



https://content.naic.org/consumer/auto-insurance.htm
https://content.naic.org/consumer/auto-insurance.htm

Building an augmented prompt .. ..

addresses.*, cars.*, dependents.*

FROM cars

JOIN addresses ON

. addresses.user_id = $1
dependents.user_id = $1

WHERE cars.user_id = $1;

The human is Pat, Tives at 123 Noname =
St, Anytown, NV, USA and owns a 2024

SUV. Household members include 1 adult 2 S|tuat|0nal ConteXt
and 1 child of Tegal driving age.

J \

Auto insurance is one of the most used
types of personal insurance. Most
states require that you purchase some
kind of insurance coverage to drive

s ] g legally in the state. [..]. Reference: L Semantic context
I'm interested in

getting car insurance.” [ POST /insurance-index/_search
= {
s Tze a0,
||quer|y": {
||knn|': {

“location: iz d
TVeatoRss il
Fle sl 0

aWS © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved. } } } }
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https://content.naic.org/consumer/auto-insurance.htm
https://content.naic.org/consumer/auto-insurance.htm

Basic Architecture

User asks question

Retrieve prompt template

m 2

(optional, if not baked
Amazon Bedrock Prompt template into app)
generative model repository
‘ T. ‘ Retrieve situational context
[Q SR . from enterprise database
2 B =
Users Gener-atl\{e Al .Ama.zon Aurora Use embedding model to
application situational context

create vector for question

®
E °.m

Perform vector search and
retrieve semantic context

Amazon Bedrock Amazon
embedding OpenSearch :
model Serverless semantic Submit augmented prompt

context to generative model;
get response

vaws’ QY2025 Simasei sl icionibeiTiates Al Hohtiresome s Note: database services referenced are used as examples, other options are possible.



Impact of augmented prompt on the experience

Prompt engineering

Foundation model
response

aws
p

“I'm interested in
getting car insurance.”

© 2025, Amazon

Web Services

, Inc. or its affiliates. All rights reserved.

The human is Pat, lives at 123 Noname
St, Anytown, NV, USA and owns a 2024
SUV. Household members include 1 adult
and 1 child of Tegal driving age.

Auto insurance is one of the most used
types of personal insurance. Most
states require that you purchase some
kind of insurance coverage to drive
Tegally in the state. [..]. Reference:

[..]

I'm interested in getting car
insurance.

Good morning, Pat, I'd
be happy to help you
with car insurance. |
have your car details
on record. You drive a
2024 SUV and live at
123 Noname St,
Anytown, NV, USA.


https://content.naic.org/consumer/auto-insurance.htm
https://content.naic.org/consumer/auto-insurance.htm

' Impact of augmented prompt on the experience

Foundation model
response

Prompt engineering

Car insurance in your
area costs between
$200 and $250 per

The human is Pat, lives at 123 Noname

St, Anytown, NV, USA and owns a 2024 month'
SUV. Household members include 1 adult

- : i and 1 child of Tegal driving age.

YES, that S CorreCt° Auto insurance is one of the most used
types of personal insurance. Most
states require that you purchase some
kind of insurance coverage to drive
Tegally in the state. [..]. Reference:

[..]

I'm interested in getting car
insurance.

aws

© 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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https://content.naic.org/consumer/auto-insurance.htm
https://content.naic.org/consumer/auto-insurance.htm

| RAG - Adding Semantic Context

Question 8

User

o - B

e

: —

Generative Al

application

z O
= ::h| Q 9
_\ > = \—» e =

PDF Document Embeddings Vector Generative
documents chunks model database model (FM)
aWS © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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What about Agents?

aWS © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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| Continuing the Car Insurance example

Action group with context-oriented actions

GetVehicleDMVRecord(vin=?)

GetSubmitterCreditReport(ssn=?)
GetPolicyHolderClaimHistory(ssn=?)
v )
& < > % “““ O > °°°\Answer
Pat Amazon A = i % : .

Bedrock Action group with task-oriented actions

agent
GetAutolnsuranceQuote(user_data=?, vehicle_data=?)

UnderwriteNewPolicy(quote=?)

UpdateExistingPolicy(policy=?, quote=?)

aWS © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
p
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Understand where your RAG Context comes from

J Seasonal 3

8 % Rules and weather ﬁfal‘tin‘le
8 regulations patterns upe;ther
at
Customer 5 Underwriting
profiles ‘ ‘ market ChallengeS:
conditions )
l Data silos
- _» Lineage and currency
@ —o° = Data quality
Databases Data warehouse Datalake Stream Storage _0. P| |
‘ Vehicle
— , telemetry |dentifier resolution
e HorizonGuard Insurance A el
S ‘ ccess controls
history ' ‘

8 % DMV vehicle

“lh registration
Policy 8 and accident
history Claims DMV drivers records

aws . S ~ history license _
i © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved. registrat|ons NOte: data sources not eXhaUStlve



| Types of Source Data

I,

 E R

Structured

Existing database

Defined meaning,
schema, and query
patterns

aWS © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Semi-structured

May not be under
management

JSON, XML,
STRUCT

o

Unstructured

Amazon S3, content
management systems

May not be labeled



' Enable Unstructured Data for RAG Applications

=] {CEN TEXT
—| DOCUMENT
- Data transform is a must
o : Break into chunks What's the most
Understand data quality efFactiat e

- Define chunking strategy

- Generate embeddings

>
G

Generate vectors

« Create a pipeline

10

Store and index

aWS © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Which embedding
model to choose?

Which vector database
to select?



I- Choose the right data architecture for RAG

User query
response time
+

Data structure
+

Access patter

aws
p
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Frontend data service layer
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—

Seconds

Amazon
Redshift

, Inc. or its affiliates. All rights reserved.

Milliseconds

Operational
& vector
database

Amazon
Athena

Data lake
architecture

Backend data pipelines

Data freshness
(lag from real time)

-+

Data pattern
(append, update)

g—

Milliseconds: append or update

o Streaming to
+ _uﬁc operational &
~® " vector DBs

Seconds: append or update
o Streaming to

+ _uﬁc Amazon
—™ Redshift

Few minutes, append only

A . =0 Streaming to
—o O data lake

Multiple minutes, updates

t- Batch to
u @ data lake

-------------- ShncEny A c- - - -----------



| Address Data Quality and Lineage

- Data format « Meeting business rules
(e.g. email, phone number, policy ID) (e.g. claim dates, policy limits)
- Data values « Reqgulatory compliance
(e.g. valid ranges, completeness) (e.g. minimum liability insurance

- Lack of trust and transparency limits)

(e.g. Where did this data come from?) -+ Building transparency and trust

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



Establish Data Governance

MANAGE

Data

validation

Data
preprocessing

Data Data
~ PRODUCERS , versioning
governance

PROTECT

Data Data

life cycle security
Data
compliance

aWS © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved. 38
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Putting it all together

Frontend Data Service Layer E

g B .1

Amazon
DynamoDB

Amazon
MemoryDB

Conversation state/history

Amazon Amazon
Aurora DynamoDB

Situational context

Backend Data Pipelines

A

A

End-user

adws
~—

T_¢

00d
O+

Generative Al
application

e

!

B B .1

Amazon Amazon
Redshift Athena

Situational context

Data Ingestion

|

Amazon AWS Amazon
EMR Glue Managed
Service for
Apache Flink

Data processing

|

Amazon
Bedrock

Generative Al
model

B @ L

Amazon Amazon
Aurora OpenSearch
Service

Semantic context

? AWS Glue Data
4| Catalog

A

. Amazon S3

Data lake

A

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

H < B

Amazon AWS Glue  AWS Lake
DataZone Data Quality Formation

{ )

Amazon
Managed
Service for
Apache Flink

AWS
Glue

Amazon
EMR

—0
—0

=°

Streaming
sources

A

\ 4
Amazon
MSK

Amazon
(ESS

A

1

Data Governance

=)

Batch
sources




I : . 0
" Adopt Big Data Best Practices &
i o

Build decoupled systems

« Data — Store — Process — Store — Analyze — Answers
Use the right tool for the job

- Data structure, latency, throughput, access patterns
Leverage managed and serverless services

« Scalable/elastic, available, reliable, secure, no/low admin
Use log-centric design patterns

- Immutable logs (in a data lake), and materialized views
Be cost-conscious

- Big Data # big cost

aWS © 2025, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Get cracking with Gen Al

O 02 05

Get your Data Empower your teams with Get started on
Foundation tools and trainings high value use
Right cases

rd
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Rethinic work

aWS © 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.
p



B -

N, e o : . R e
A 3 | SEUEE \ N "0,‘6
. N X AR Y -
. S ‘ A N N
* “

o ¥’ 2
© 2624, Amazo é’h.a "qé's,
e }\* . ;!}y: R




dWS

\./‘7

Thank you!

Kumar Lakshmipathi

laksku@amazon.com




