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Talk agenda:

• Introduction to Amazon Braket

• Analog quantum computing

• Quantum computing with Rydberg atoms –

from physics to optimization
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Introduction to 
Amazon Braket
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AnalyzeBuild RunTest

• Amazon Braket 

Python SDK

• Jupyter notebooks 

• Command Line 

Interface (CLI)

• 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 

Amazon Braket – the AWS quantum 
computing service
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Amazon Braket architecture

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 (IAM)

(permissions)

AWS KMS

(data protection)

Amazon EventBridge

(notifications)

Classical

compute

Simulators
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SV1: State vector 
simulator

Quantum circuit with up to 34 
qubits

Stores the full wave function state

Concurrency: Default 35, max 100

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 Python 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

Local and on-demand simulators



© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Available quantum computers
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Analog quantum computing
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The digital model of quantum computing

T : |0|1|2|3|4|

q0 : -H-C-------

|

q1 : ---X-C-----

|

q2 : -----X-C---

|

q3 : -------X-C-

|

q4 : ---------X-

T : |0|1|2|3|4|

Circuit representation

OPENQASM 3.0;

bit[5] b;

qubit[5] q;

h q[0];

cnot q[0], q[1];

cnot q[1], q[2];

cnot q[2], q[3];

cnot q[3], q[4];

b[0] = measure q[0];

b[1] = measure q[1];

b[2] = measure q[2];

b[3] = measure q[3];

b[4] = measure q[4];

OpenQASM 3.0 IR Classical analogue: Compiling to LLVM IR

define i32 @add(i32 %x, i32 %y, i32 %z) {

entry:

%tmp =add i32 %x, %y

%tmp2 = add i32 %tmp, %z

ret i32 %tmp2

}

int add(int x, int y, int z) {

return x + y + z;

} 
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But quantum computers are analog by nature
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Aquila – Analog quantum computing by QuEra
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Quantum computing with Rydberg 
atoms – from physics to optimization
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Thank you!

Please complete the session 
survey in the mobile app


