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Quantum Computing at AWS

Quantum Solutions Lab
State-of-the-art quantum and 

classical solutions

Amazon Braket
Fully managed quantum 

computing service

AWS Center for 
Quantum Computing
Research and development 

AWS Partner Network
Community of quantum 

computing partners

AWS Center for 
Quantum Networking
Research and development 
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Amazon Braket – the AWS Quantum Computing Service

AnalyzeBuild RunTest

• Amazon Braket SDK
• Jupyter notebooks 
• Command line 

interface

• Local simulators for rapid 
testing 

• High-performance 
simulators

• Access multiple quantum 
computers 

• Combine quantum and 
classical resources

• Monitor algorithms in 
almost real time

• Analyze algorithm 
results and 
performance

A fully managed service that makes it easy for scientists and developers 
to explore quantum computing 
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The Amazon Braket SDK
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Open source Python library
Design and build quantum circuits 

Submit tasks and jobs to devices 

Track and monitor their execution

Local installation

pip install amazon-braket-sdk

Local simulators (free)

braket_sv

braket_dm

braket_ahs
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The Amazon Braket Workflow

Amazon Braket 
provides AWS customers 
access to multiple types of 
quantum computing technologies.

In Amazon Braket, a device 
represents a QPU or simulator.

Devices are selected using the 
device Amazon Resource Name 
(ARN).

https://docs.aws.amazon.com/braket/latest/developerguide/braket-devices.html
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https://pennylane.ai/qml

A cross-platform Python library for 
differentiable programming of 
quantum computers. 

Train a quantum computer the same 
way as a neural network.

The Amazon Braket SDK

Enhance functionality with open-source plugins
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The Amazon Braket SDK
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Enhance functionality with open-source plugins

Run Amazon Braket code from Qiskit development toolkit
https://github.com/qiskit-community/qiskit-braket-provider

https://github.com/qiskit-community/qiskit-braket-provider
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The Amazon Braket Architecture

Users

Amazon CloudWatch 
(monitoring)

Quantum hardware

AWS Cloud

Amazon Braket

Amazon Braket Console

Braket SDK

Local IDE

Managed notebooks

Amazon S3
(results storage)

AWS Identity and 
Access Management 
(permissions)
AWS Key 
Management Service 
(data protection)

Amazon EventBridge
(notifications)

Classical
compute

Simulators
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Local and On-Demand Simulators

SV1: State Vector 
simulator

Quantum circuit with up to 34 
qubits

Stores the full wave function state

Concurrency: Default 35, max 50

TN1: Tensor Network 
simulator

Quantum circuit with up to 50 
qubits

Encodes quantum circuits into a 
structured graph

Concurrency: Default 10, max 10

Local simulator

Part of Braket SDK

Fast and convenient prototyping

Number of qubits based on 
hardware

DM1: Density Matrix 
simulator

Quantum circuit with up to 17 
qubits

Run multiple circuits in parallel with 
noise simulation

Concurrency: Default 35, max 50
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Available Quantum Computers
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Shots, Tasks, and now Hybrid Jobs

Hybrid job
Sequence of classical and 
quantum compute cycles

(10s to 1,000s of tasks per job)

Task
Series of repeated shots 

on a device
(10s–10,000s shots per 

task)

Shot
Single execution of quantum 

operation on a device 
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https://docs.aws.amazon.com/braket/latest/developerguide/braket-jobs.html

QPUCPU
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Amazon Braket Hybrid Jobs 

Users

Quantum hardware

AWS Cloud

Amazon Braket

Amazon S3
(results storage)Managed simulators

(classical compute)
Amazon Elastic Container 
Registry (Amazon ECR)

Amazon CloudWatch 
(monitoring)

Job instance
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Embedded Simulators with Hybrid Jobs

Users

Amazon Braket

On-demand simulators
(classical compute)

Job instance

Speed up demanding algorithms

• Bring code and simulator together in a single 
container for faster communication and 
distributed scale-out.

• NVIDIA cuQuantum state vector simulation 
library for highly entangled quantum circuits.

• Reduce number of iterations and lower 
memory usage, decreasing costs.

• lightning.qubit, lightning.gpu or BYOC

Embedded
simulator

Algorithm
code

Jobs container

Users
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How to get started?
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Amazon Braket Examples

Topics include:
• Getting started
• Braket features
• Hybrid jobs
• Advanced circuits
• Hybrid algorithms
• PennyLane

https://github.com/aws/amazon-braket-examples
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https://github.com/aws/amazon-braket-examples
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AWS Blogs
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Thank you!
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Sebastian Stern
AWS Quantum Specialist Solutions Architect

sterseba@amazon.com


