
A Microservice Data Management Architecture 
for Quantum Computing
Markus Zajac, Uta Störl
FernUniversität in Hagen

06/2024

 Website

Zajac, M., Störl, U. (2024). Hybrid Data Management Architecture for Present Quantum 
Computing. In: Monti, F., et al. Service-Oriented Computing – ICSOC 2023 Workshops.

This work has been funded by Deutsche 
Forschungsgemeinschaft (DFG, German
Research Foundation) grant #385808805.

Data Service

Decision 
Service

Application
Result 

Manager

Backend
Service

Circuit
Service

QC
Provider

9

1

2

3

4

5

6

78

Default Procedure

A Validation Scenario - Quantum Distance Estimation

Hybrid Data Management Architecture

Challenges and Future Work
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Decision request from an Application: 
Solution with or without QC?

Commissioning of the Data Service to 
extract the data to solve the problem.

Generation and compilation of 
corresponding quantum circuits.

Commissioning of the Backend 
Service to distribute quantum circuits 
on QC.

Transfer of quantum circuits to QC and 
initiation of the calculation.

Commissioning the Result Manager to 
monitor the calculation.

Obtaining the status of the calculation 
and the results.

Delivering the result to the Data 
Service and optionally directly to the 
Application.

1) Collection of results for post-
processing. 2) Data acquisition in the 
case of the classic calculation.

Generated quantum circuit 
(here ID=0 and ID=3)

Post-processing and updating the 
table (cluster blue for ID=3)

ID Feature 1 Feature 2 Cluster

0 (Centroid) -0.5  0.5 blue

1 (Centroid)  0.2 -0.2 green

2    0.15   -0.15 green

3   -0.45   0.45 ? Circuit 
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➢ Degree of automation
➢ Decision-making approaches

- Rule-based approach
- Machine learning methods
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➢ Efficient encoding
➢ Partitioning
➢ Transpilation

Backend 
Service

➢ Wide range of providers
➢ Varying result formats

➢ Support for:
- Variational Quantum Algorithms (VQAs)
- Quantum Machine Learning (QML)

➢ Encoding labeled trees
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