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1. Introduction: Why we need distributed quantum computation?

100 qubits

Limitations of use a single quantum computer:

- Noise of the current quantum technologies.

- Limited number of qubits per QPU (Quantum Process Unit).
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Cluster of 4-QPUs 400 q
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1. Introduction: NetQMPI proposal

- There are a lack of tools oriented to DQC programming systems.
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1. Introduction: NetQMPI proposal

- There are a lack of tools oriented to DQC programming systems.

- Abstract low-level network concepts as:
- Quantum protocols communication.
- Quantum sockets management. 

receiver.pysender.py
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1. Introduction: NetQMPI proposal

- Software tool for programming DQC systems in a SPMD (Simple Program Multiple Data) form. 

$> netqmpi -n 4 app.py
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2. Quantum communication protocols: how distributed computation?
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2. Quantum communication protocols: how distributed computation?

CNOT gate
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2. Quantum communication protocols: how distributed computation?

Quantum
entanglement

Qubit teleportation
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2. Quantum communication protocols: how distributed computation?

Quantum
entanglement

Qubit teleportation
Local CNOT
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3. NetQMPI programming model: rank and communicator

Rank: computational hardware abstraction

Communicator: network abstraction
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3. NetQMPI programming model: rank and communicator
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3. NetQMPI programming model: point-to-point directives
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3. NetQMPI programming model: collective operations
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3. NetQMPI programming model: collective operations
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3. NetQMPI programming model: multi-backend



24

3. NetQMPI programming model: multi-backend
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Conclusions

4. Conclusions

1. Development of a portable tool for programming DQC systems

2. Abstraction of quantum communications protocols as teledata or telegate.

3. High-level quantum communications instructions: point-to-point and collective directives

Future work

1. Re-implement the NetQMPI Executor in C++ to reduce runtime overhead.

2. Multi-language SDKs for interoperability with existing HPC codes.

3. Quantify the overhead of using NetQMPI instead of programming each backend directly.
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