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About MITRE’s Quantum Software Group
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Origins
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March 6, 2017

June 20, 2017

December 11, 2017
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Initial Exploration
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List maintained by the Quantum Open Source Foundation: https://github.com/qosf/os_quantum_software

4

https://github.com/qosf/os_quantum_software
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Initial Exploration
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Source: https://github.com/jclapis/qsfe
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Framework Analysis
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Q# Qiskit

Forest
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Framework Analysis

© 2021 THE MITRE CORPORATION. ALL RIGHTS RESERVED. APPROVED FOR PUBLIC RELEASE.



8

Now that we know the tools…
What can we build with them?
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Exploring Algorithms
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The “Paper Problem”
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Practicality Assessment

Source: K. Prousalis and N. Konofaos, "Α Quantum Pattern Recognition Method for Improving 
Pairwise Sequence Alignment," Scientific Reports, vol. 9, no. 7226, 2019, doi:10.1038/s41598-019-43697-3.
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Practicality Assessment
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Practicality Assessment
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Practicality Assessment

Source: J. Clapis, 
"A Quantum Dot 
Plot Generation 

Algorithm for 
Pairwise 

Sequence 
Alignment," 2021, 
arxiv: 2107.11346
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Practicality Assessment
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1. Understanding the quantum 
paradigm is difficult for 
conventional engineers

2. Deriving code from theory 
tends to require significant 

experience
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Growing the Workforce
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Growing the Workforce
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Growing the Workforce
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“The way all of [the 
instructors and TAs] 
interacted with the 
class made it feel like I 
was a part of the group 
and not being taught 
down to…

[I] now hope my future 
career lies in quantum 
computing!!”



Bridging the Gap
| 20 |

X 0
H 1
H 2
H 3
CNOT 1 3
T_ADJ 3
CNOT 1 2
…

RZ(pi/2) 2
RX(pi/2) 2
RZ(2.510564325593089) 2
RX(pi/2) 2
RZ(-3*pi/4) 3
RX(pi/2) 3
RZ(0.9553166181245095) 3
…

Authors?
Engineers?

Software 
Engineers

Compilers
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Lessons Learned
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1. Use the right tool for the job.

2. Understand why a particular algorithm is useful in the first place.

3. Look for assumptions, omissions, and abstractions that prevent you from 
building and testing new algorithms.

4. Connect with experts that can provide access to hardware.

5. Help your colleagues when they get stuck.



The Future
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The Future
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Source: https://github.com/qsharp-community/qram

Source: https://quantumalgorithmzoo.org/
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