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Reproducibility: importance and issues
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Reproducibility: 
 1. Allows to verify claims by reliably 

rerunning
the same experiments and obtaining 
consistent results.

2.   Allows others to build on top of 
previous work with variation.

However: 
 1. Reproducibility requires a lot of 

manual work.

2.  Often gets overlooked.



Simulation

3

Slides made by Gleb Mishchenko and Domas Davidavicius. 
Inspired by Jesse Donkervliet and Vlad Cursaru

3

Simulators, like OpenDC, allows for cost effective 
research on data centers.

However, as data centers grow, simulators increase in 
complexity, further complicating the reproducibility.



Research Question and Contributions
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Main Research Question:
How to enable automatic, customizable, variation-capable 

reproducibility for DES?
 

Contributions:
● CC1: structured requirement list for reproducibility in DES
● CC2: design of Reproducibility Capsule System
● TC1: prototype of Reproducibility Capsule System
● TC2: evaluation of Reproducibility Capsule System using 

real-world experiments



For whom it is important?
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Creators:
● Novice
● Expert

Consumers:
● Verifiers
● Extenders



RQ1: User requirements

Main requirements from the survey:
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We conduct an online survey of novice and 
expert users in Discrete-Event simulators. 

● Exportable, self-contained 
capsules

● Integrated instructions and 
documentation generation

● Automated and customizable 
experiment generation



RQ2: Design (1)
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Old Approach New Approach

Manual and Error-Prone

Unstructured and 
Time-Consuming

Hard to Reuse or 
Extend

Guided and 
Template-Based
Automated Workflow

Reproducible and 
Extensible

We propose making a tool that would assist users with creating, verifying and 
extending reproducibility capsules.



RQ2: Design (2) 
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RQ3: Implementation 



RQ4: Evaluation (1) 
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Use cases:

1. Running experiments and exporting 
a reproducibility capsule.

2.   Reproducing a published 
experiment.       

3.   Extending an existing 
experiment.  
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RQ4: Evaluation (2) 
Running experiments and exporting a reproducibility capsule:

Typical Workflow: With Capsule:
1. Manually create the folder and file 
structure
2. Define and prepare all input files from 
scratch
3. Manually validate input correctness

4. Manually run the experiments

5. Manually write documentation

6. Manually organize and export files

1. Select from templates, generate or 
upload input files via the UI
2. Automatically generate multiple 
experiment variants
3. Run all variants with a single 
command with automatic validation
4. Generate documentation automatically
5. Export the entire capsule with a 
couple of clicks



Conclusion and Limitations
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We successfully designed and implemented a Reproducibility Capsule System 
for OpenDC, meeting key requirements by enabling the automated and 
variation-capable generation, execution, and export of experiment variants.

Limitations:

1. Impossible to automate everything without limiting 
flexibility.

2.   Not all designed features were implemented due to 
time constraints. 



Questions?
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