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AI/ML/Gen AI Hierarchy

Artificial intelligence (AI)
Any technique that allows computers to mimic human intelligence using logic, if-then statements, 
and machine learning

Machine learning (ML)
A subset of AI that uses machines to search for patterns in data to build logic models 
automatically

Deep learning (DL)
A subset of ML composed of deeply multi-layered neural networks that perform 
tasks like speech and image recognition

Generative AI
Powered by large models that are pretrained on vast corpora of data 
and commonly referred to as foundation models (FMs)
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AI/Machine learning (ML) is at an inflection 
point

Key drivers: Compute capacity increase | Data growth | Model 
sophistication
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sold 
on Amazon.com 

every day
 of Alexa 

interactions each week
First Prime Air delivery 
on 

ML innovation is in Amazon’s DNA
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More than use AWS for ML
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AMAZON
SAGEMAKER

AI 
SERVICES

The Amazon Web Services AI/ML stack

ML FRAMEWORKS
AND INFRASTRUCTURE

STUDIO IDE

CANVAS
No-code ML for
business analysts

STUDIO LAB
Learn ML

GROUND TRUTH
Label data

Prepare data Geospatial ML

Store features

Build with 
notebooks

Train models

Tune parameters Manage and monitor

Deploy in production

PyTorch, TensorFlow Amazon EC2 CPUs GPUs AWS TrainiumAWS Inferentia FPGAHabana 
Gaudi

Core

Specialized
AI Services

BUSINESS PROCESSES
Amazon Personalize

Amazon Forecast

Amazon Fraud Detector
Amazon Lookout for Metrics

SEARCH
Amazon Kendra

CONVERSATION
Amazon Lex

Contact Lens

Voice ID
Amazon Transcribe Call Analytics

CODE + DEVOPS
Amazon CodeGuru

Amazon CodeWhisperer

Amazon DevOps Guru

INDUSTRIAL
Amazon Monitron

Amazon Lookout for Equipment

Amazon Lookout for Vision

HEALTH
Amazon HealthLake

Amazon Comprehend Medical

Amazon Transcribe Medical
Amazon Omics

TEXT
Amazon Translate          Amazon Comprehend

SPEECH
Amazon Polly           Amazon Transcribe

VISION
Amazon Textract          Amazon Rekognition          AWS 
Panorama

CI/CD | GOVERNANCE | RESPONSIBLE ML

Generative
AI

SCALING GENERATIVE AI
Amazon Bedrock
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JUMPSTART
Use pre-built models 
in SageMaker

AMAZON BUILT FOUNDATIONAL MODEL
Amazon Titan
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Challenges 
we are hearing 
from state 
and local 
government 
customers

Demand for government services is rising while resources 
and capacity to deliver them aren’t keeping pace

Citizens increasingly expect government to provide modern 
digital experiences for conducting online transactions

Aging infrastructure for data capture, storage, and 
management creates friction for leveraging data for 
analytics and machine learning

Complex security, privacy, and compliance requirements 
create barriers to change and block adoption of many SaaS 
solutions

Risk averse culture and institutional inertia slow innovation
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Machine learning is going mainstream in public sector

Emergency management
Emergency management, emergency response

Health and benefits
Local hospitals and clinics, public health, child welfare, 

homelessness, seniors/youth, health/food, environmental

Constituent engagement
Contact center, website, mobile

Elections
Registration, voter management, polling, voting 

management, candidate management

Education and library
K–12 and early childhood, adult education, library

Finance and administration
Tax, revenue, regulatory/compliance, fraud, 
budget, purchasing/procurement

Assessments and permitting
Planning and zoning, assessment, land admin/recorder of 
deeds, mapping, watershed, housing

Economic development
Grants and benefits administration, workforce development, 
corporate relations, land clearance/redevelopment

Enforcement
Police, jails, courts, animal control

Utilities
Electric/gas/water/sewer, waste 
management, generation/distribution

Transportation
Traffic, mass transit, parking, airports, ports
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Top AI/ML use cases for state and local government

Speech 
and language

Intelligent 
document 
processing

Computer 
vision

Predictions 
and insights
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Intelligent 
document 
processing

Top AI/ML use cases for state and local government

Speech 
and language

Computer 
vision

Predictions 
and insights
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AI/ML-Enabled Citizen engagement

Engage citizens and drive 
improvements in customer satisfaction 

• Improve contact center agent 
effectiveness with real-time translation 
and decision support using Amazon 
Connect and Contact Center Intelligence

• Analyze call and text interactions with 
citizens to spot issues and trends and 
drive improvement 

• Improve self service
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“During peak hours, previously you’re 45-50 
minutes on hold, and now that’s has been 
reduced to about three and a half minutes. One of 
the other benefits we’ve gotten from Amazon 
Connect is sentiment analysis.  On a call, we get 
real-time feedback on whether or not the 
customer was happy, frustrated, or angry…”

—Benny Chacko, Deputy General – LA County 
Internal Services Department

Using AI to improve agent 
efficiency
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Top AI/ML use cases for state and local government

Speech 
and language

Computer 
vision

Predictions 
and insights

Intelligent 
document 
processing
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Extract insights from 
unstructured content

Extract insights from unstructured 
documents and forms, like images, 
PDFs, and audio

• 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
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State Compensation Insurance Fund
Intelligent Document Processing (IDP) for Claims Forms

Business Challenge:
Customer processes 10 million documents per year using manual and semi-manual 
processes that are inefficient, inaccurate and inflexible. The current OCR platform 
are insufficient with an accuracy rate of approximately 65% resulting in significant 
manual intervention and costs. 

Approach:
Develop a modern IDP solution based IDP Solutions Guidance to automatically 
ingest claims forms, properly classify them and ingest form data for processing 
for up to 6K claims forms per month and expand to support 10M documents per 
year. Trained models and deployed to Textract and Comprehend using Lambda to 
control process flow. 

Result:
Successfully demonstrated the ability to identify & classify individual (7) claim 
form types with 100% accuracy and ingest data into a usable format for customer 
while routing low confidence (<.9) forms for human-in-the-loop processing at a 
processing rate of 1,578 per hour. Demonstrated cost/performance benefits of 
batch vs on-demand processing. 
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Automate form-based 
workflows

Reduce human effort for data entry

• Extract data and key value pairs from 
documents and forms with Amazon 
Textract

• Automate repeatable workflows to 
improve efficiency

• Redact PII/PHI from sensitive documents 
with Amazon Comprehend
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Machine learning-powered 
enterprise search

Increase employee productivity by 
quickly and easily finding accurate 
information and answers with Amazon 
Kendra

• Understand the intent of queries, not just 
the keywords

• Return answers, not links and documents

• Index documents and unstructured 
content at scale 
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Intelligent 
document 
processing

Top AI/ML use cases for state and local government

Speech 
and language

Computer 
vision

Predictions 
and insights
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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
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EagleView runs deep learning models on AWS to 
make quicker, more accurate assessments of 
property damage within 24 hours of a natural 
disaster. Amazon Elastic Inference makes those 
workflows more cost effective at scale.

Assessing damage from 
natural disasters
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Intelligent 
document 
processing

Top AI/ML use cases for state and local government

Speech 
and language

Computer 
vision

Predictions 
and insights
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Fraud detection 
and prevention

Detect and prevent fraud, waste, and 
abuse

• 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
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Arizona Department of Revenue uses AI 
to prevent  fraud

Challenge
Identifying fraudulent refund requests was a manual review 
process based on legacy business rules. This led to slower overall 
income tax return processing times and legitimate returns 
inaccurately marked for review.

Solution
Invested in an income tax fraud prevention solution using 
Machine Learning.  Results from Fiscal Year 2016 to Fiscal Year 
2023 were $251.3M in fraud prevented, W-2s verified, and 
restitution received (61 criminal convictions).

Zac Sharp
Deputy Assistant Director, Arizona Department of Revenue
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Predictions and forecasts 
from IoT and sensor data

Leverage data from smart cities and 
facilities

• Smart cities

• Predictive maintenance

• Facility management

Learn more about 
Amazon Monitron
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Innovation can

G E N E R A T I V E  A I

<Slide: Democratizing GenAI>
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BLOOM

Question: What is generative AI?
• Creates new content and ideas, including conversations, 

stories, images, videos, and music

• Powered by large models that are pretrained on vast corpora 
of data and commonly referred to as foundation models (FMs)
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CHATBOTS

VIRTUAL ASSISTANTS   

AGENT ASSISTANCE       

CONTACT CENTER 

ANALYTICS

 PERSONALIZATION

CONVERSATIONAL SEARCH 

SUMMARIZATION           

CONTENT CREATION     

CODE GENERATION                                      

DATA TO INSIGHTS

DOCUMENT PROCESSING 

DATA AUGMENTATION 

CYBERSECURITY                               

PROCESS OPTIMIZATION

ANOMALY DETECTION
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Generative AI Stack
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APPLICATIONS THAT LEVERAGE LLMs AND OTHER FMs

TOOLS TO BUILD WITH LLMs AND OTHER FMs

Generative AI Stack

GPUs InferentiaTrainium SageMaker

EC2 Capacity Blocks NeuronUltraClusters EFA Nitro
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• Customers have 

How can 
I move quickly?

How can I keep
my data secure 

& private?

Which model 
should I use?
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APPLICATIONS THAT LEVERAGE LLMs AND OTHER FMs

INFRASTRUCTURE FOR FM TRAINING AND INFERENCE

Generative AI Stack

GPUs InferentiaTrainium SageMaker

EC2 Capacity Blocks NeuronUltraClusters EFA Nitro
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S T A B L E  D I F F U S I O N  X LC O M M A N D  +  E M B E DJ U R A S S I C - 2 L L A M A  2A M A Z O N  T I T A N C L A U D E

The easiest way to build and scale 
generative AI applications with LLMs and other FMs

Amazon 

Mistral AI

MISTRAL 7B
 MIXTRAL 8x7B 



© 2024, Amazon Web Services, Inc. or its affiliates. 34

F O U N D A T I O N
M O D E L

C U S T O M I Z A T I O N S Y O U R  D A T A

Continued
Pre-training

Fine tuning Retrieval Augmented 
Generation (RAG)

Unique to you

Built for Enterprise Security
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Amazon
keeps data secure 
& private

None of the customer’s data is 
used to train the underlying 
model

All data is encrypted in 
transit and at rest

Data used to customize models 
remains within your VPC

Support for standards, 
(GDPR, HIPAA) and guardrails
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Guardrails for
Amazon Bedrock
Safeguard your generative AI applications 
with your responsible AI policies

Easily configure harmful content filtering 
based on your responsible AI policies

Apply Guardrails to any FM or agent 

Redact PII information in FM responses 
(coming soon)
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TOOLS TO BUILD WITH LLMs AND OTHER FMs

INFRASTRUCTURE FOR FM TRAINING AND INFERENCE

Generative AI Stack

Amazon Bedrock

Guardrails Agents Customization Capabilities

GPUs InferentiaTrainium SageMaker

EC2 Capacity Blocks NeuronUltraClusters EFA Nitro
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The challenges of
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AMAZON Q BUSINESS AMAZON Q DEVELOPER

Amazon Q
In Connect

Amazon Q
In AWS Supply Chain

Amazon Q
In QuickSight

EMBEDDED  



Amazon Q 
in Amazon QuickSight

Generative dashboard authoring

Visually compelling data stories

Reimagined Q&A experience
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Visual authoring 
in QuickSight
Use everyday language to generate 
and fine-tune visuals in seconds
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Create stories 
in QuickSight
Automatically generate data stories 
using natural language prompts
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How the NFL uses Generative AI to get instant answers

(Play video)
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Generative AI stack

GPUs InferentiaTrainium SageMaker

EC2 Capacity Blocks NeuronUltraClusters EFA Nitro

Amazon Bedrock

Guardrails Agents Customization Capabilities

Amazon Q   Amazon Q in 
Amazon QuickSight  

Amazon Q in 
Amazon Connect  

Amazon 
CodeWhisperer
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B U I L D  G E N A I  A P P L I C A T I O N S  F A S T E R  A N D  M O R E  S E C U R E L Y

Bedrock Studio (In Preview)

Projects based 
collaboration

Easy access with 
corporate SSO

Easy to use 
playground
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Security - An environment to allow teams 
to experiment the Generative AI securely 
and safely

Scale -  AI Center Of Excellence team (build 
the AI environment, data integration and 
training/support)

Empower - Non-Technical and Technical 
State staffs for Innovation

Accelerate - high impact use cases 
opportunity to production.

Purpose of 
Gen/AI Sandbox
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Preview : If scaling, Gen/AI Sandbox Application – Landing Page
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Generative AI Sandbox Requirements

q Self-service

q Single Sign-On(SSO)

q Gen/AI playground

q User Data Store

q Historical Prompts

Technical Business

q Use AWS Multi-Accounts Cloud Foundation with 
guardrails and budgets

q Isolate environment with network boundary 

q Use your AD for user access management 

q Leverage “Canned” Gen/AI applications to AI 
Sandbox where is possible

q Apply guardrails to large language models

q Usage reports

q Multi-Languages support
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Call to action:

• Close the loop between business and technology

• Select your use case and champion

• Connect with us at the Ask the Experts Table

• Learn more at https://aws.amazon.com/ai
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Thank you!

50

Hiren Deliwala
hdaws@amazon.com 

Data and analytics track

AI/ML for Data and Analytics

Please complete the 
session survey!

mailto:hdaws@amazon.com

