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Special Cloud

Superconducting

IBM Quantum Platform
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=
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Mainly for annealers
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For NISQ, the hybrid computing is commonly used.

For example, VQE (Variational Quantum Eingensolver) searches solution
alternatively execution of quantum computing and classical computing.
This type of algorithm is popularly used in quantum chemistry computation.
Using Al in the classical side is hopeful approach.
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optimizer
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Computer

Generation of
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Quantum Computef
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The loop between Classical computer and Quantum computer is executed automatically.

The same site/Tightly coupled

|______| - QPU:
\ - H i Quantum
Server e Processing
|:|k ' (Primitive) s " |8 Unit

Cloud Server
for computation

User’s server
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NA Ty Ko g 7oEBA]  AWS braket hybrid

1. Algorithm description (braket SDK/PennylLane)
2. Preparing Docker Container which includes users’ program environment (AWS provides some)
3. Job generation, target device selection and setting options.
4. Call QPU or on-demand simulator by APls. Jobs are pushed into the queue.
h. They are executed alternatively.
{ﬁﬁ; ?ln;ﬁ“dwat:h T;? Amazon 53
( : ' o i Y Amazon Braket
y L £ QpPU
( ! Amazon Braket Console " - 5
\_ ./ - [ uu,  Amazon Braket
P — =TT - I{fj}} On-demand
. Ama:anﬂhmk!tHyhrEd T & © Simulator
F Jobs API Amazon Braket
u T :l Jobs Instance { If Embedded
ser 13 a " Simulator
Tt
21X
2 o2
Amazon Braket Notebook/
Bk In the case of hybrid, the priority of queue is higher than others
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The model of

IBM’s Quantum-Classical Architecture https://arxiv.org/abs/2209.06841

Classical

Orchestration

Workflow

Quantum
Serverless

Nested
Programs

Circuit Knitting

Circuit/program
Optimization

Quantum Computing NODE

Primitive Controller

|
<t— Quantum Network

Runtime Compilation
Error Suppression/Mitigation/
Correction...

Controller

Controller

Controller

Distributed classical
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The loop between Classical computer and Quantum computer is executed automatically.

The same site/Tightly coupled
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