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Distributed Quantum computing (DQC)

2

EMBARRASINGLY 
PARALLEL

• No communications.
• Classical distribution.
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Distributed Quantum computing (DQC)

2

EMBARRASINGLY 
PARALLEL

CLASSICAL 
COMMUNICATIONS

QUANTUM 
COMMUNICATIONS

• No communications.
• Classical distribution.

• Classical bits communicated.
• Classical distribution.

• Shared state between QPUs.
• Quantum distribution.
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What does CUNQA intent?

3

HPC CENTER

EMBARRASINGLY 
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QUANTUM 
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HPC CENTER

What does CUNQA intent?
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DONE DONE IN PROGRESS

EMBARRASINGLY 
PARALLEL

CLASSICAL 
COMMUNICATIONS
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Virtual QPUs

4

VIRTUAL QPU

What do we mean by this?
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Server

Backend

Simulator

Virtual QPUs

4

VIRTUAL QPU

What do we mean by this?



10

How do I setup virtual QPUs?

How do I interact with them?

5
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Workflow

6

setup

Commands on terminal:
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Workflow
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setup

qraise
-n : number of QPUs
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--classical_comm
--quantum_comm

…

Commands on terminal:
FLAGS
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Workflow
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qraise
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Client
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Workflow

6

setup interaction

qraise

qdrop
qinfo

-n : number of QPUs
-t : maximum time
--classical_comm
--quantum_comm

…

Commands on terminal:
FLAGS

-all
Job id

PYTHON API

Server

Backend

Simulator

Client

from cunqa import

getQPUs

qpu.QPU

qjob.Qjob

CunqaCircuit

qjob.Result
…



PYTHON API
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Work flow

1. Raise QPUs 2. Set up environment 
(modules, variables,…)

3. Run python file using python API

QPU 0

QPU 1

QPU 2

python
program

circuits

{"00":499, "11":501}

{"00":508, "11":492}

{"00":497, "11":503}

results

7
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>> from cunqa import getQPUs

>> qpus = getQPUs()

>> qpu_0 = qpus[0]

>> job = qpu_0.run(qiskit_circuit, shots = 1000)

>> result = job.result

>> result.counts
{"00": 534, "11": 466}

Work flow 

8
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>> from cunqa import getQPUs

>> qpus = getQPUs()

>> qpu_0 = qpus[0]

>> job = qpu_0.run(qiskit_circuit, shots = 1000)

>> result = job.result

>> result.counts
{"00": 534, "11": 466}

Work flow 

list of cunqa.QPU objects

8
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>> from cunqa import getQPUs

>> qpus = getQPUs()

>> qpu_0 = qpus[0]

>> job = qpu_0.run(qiskit_circuit, shots = 1000)

>> result = job.result

>> result.counts
{"00": 534, "11": 466}

Work flow 

cunqa.QJob object

8
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>> from cunqa import getQPUs

>> qpus = getQPUs()

>> qpu_0 = qpus[0]

>> job = qpu_0.run(qiskit_circuit, shots = 1000)

>> result = job.result

>> result.counts
{"00": 534, "11": 466}

Work flow 

cunqa.Result object

8



EXAMPLE
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