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Storm Water Management Model (SWMM)

https://www.epa.gov/water-research/storm-water-
management-model-swmm

Partial statistics on using SWMM 
for research in 2018 based on 

Google Scholar
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30 red points

https://www.epa.gov/water-research/storm-water-management-model-swmm
bfletc03
Highlight



The scientific software we are releasing

SWMM2PEST
An integration of the SWMM and PEST scientific programs

Dynamic rainfall-runoff 
simulation model
Version 5.1.013 was 
released in 2018

About 45,500 LoC

Model-Independent 
Parameter Estimation 
and Uncertainty Analysis
Version 15 was released 
in 2018

About 210,000 LoC
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SWMM has many input parameters and is complicated and time-consuming to manually calibrate values, SWMM2PEST is built to achieve the automatic calibration for SWMM parameters.
Figure depicts the systematic integration of the three software systems SWMM, PEST, and SWMM2PEST 



Characteristics of scientific software
• Highly specialized: 1,000 to 100,000 LoC
• People: A few scientists-developers

Scientists often develop their own 
software for research for a relatively 
small user set, which may not be 
well documented and debugged for 
general use of others.

GitHub 
helps

5

Presenter
Presentation Notes
GitHub can help ensure that scientific software releases achieve expected levels of quality and reliability



Release engineering
• Help accelerate software development and delivery
• Increase customer trust and satisfaction
• Provide faster feedback to developers
• Enhance the communication of integration systems
• Improve software quality
• …

How to release scientific software by applying release engineering
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Show how to release scientific software in GitHub through a case study.
Illustrate the strategies of improving the quality of scientific software and its releases



Metamorphic testing

Alleviate the oracle problem
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1. An oracle refers to the mechanism for checking whether the program under test produces the expected output in different test cases. The oracle may be unavailable or too expensive to obtain in scientific software. 
2. MT checks whether the MR holds or not among multiple test cases and indicates the failure if there is any violation detected. 



Metamorphic testing on SWMM2PEST

Our ongoing work
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1. SE4Science18 paper & CiSE paper.
2. 1 Bug, 1 Mismatch, and 3 Constraints were detected



SWMM2PEST 1.0 to 2.0

Changes
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SWMM2PEST 
1.0

Developed by Suraj Kamble

Python 3.5.4&PyQt 5

About 3,300 LoC

 Metamorphic testing
 Bugs fixed
 Restructured
 New features added

SWMM2PEST 
2.0

Developed by Xuanyi Lin
Python 3.5.4&PyQt 5

About 3,200 LoC

Presenter
Presentation Notes
As the difference shown in Table, SWMM2PEST 2.0 has undergone major changes



Release 
workflow

GitHub-driven release process
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SWMM2PEST 2.0 was developed on local computers, run through automated tests, bug fixed, restructured, and enhanced with new features. After accomplishing the new version of SWMM2PEST, we released it to GitHub to make it downloadable and available to users. Users involved into the release process as they may post feedback in GitHub repository including suggestions for the improvement of SWMM2PEST in terms of bugs and new features. We analyze such feedback to evaluate the software’s limitations and the feasibility of improvements. 



Releasing in GitHub
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Empirical Software Engineering 18 paper
SWMM2PEST 1.0 presents primarily source code in GitHub, with the README file specifying simple instructions and prerequisites. In contrast, SWMM2PEST 2.0 release is a further development and informed by the literature, resulting the project repository having more complete content, including source code and a detailed readme file with a demo video to demonstrate the usability as well as various resource files and release notes. 
README file should include eight different categories, including What, Why, How, When, Who, References, Contribution, and Other.



Releasing in GitHub
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Source Code Release software

Presenter
Presentation Notes
Source code page displays all the code of the projects and the specific content of the readme file.
Release page presents the detailed information of each release, including all available resources and release notes.



Changes between versions

SWMM2PEST
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SWMM 
5.1.13

1

5.1.13

Presenter
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Table illustrates that as the release version of SWMM2PEST is updated, the newer version of SWMM and PEST are utilized.
The format of the date has changed; The position and the accuracy of parameters varied; The name of some parameters differed; The number of parameters is not the same (11 in SWMM5.1.10 versus 15 in SWMM5.1.13



Improvements as requirements change

SWMM2PEST 
1.0 UI

SWMM2PEST 
2.0 UI
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When the requirements of the stakeholders change, the software needs to be revised as well, contributing to the new version release.
The figure shows one of the non-functional requirements changes.
Improves the efficiency and usability



Insights
• Release as required
• Connector versus connectee release
• Release to help automated testing

Future work
• Investigate other repositories
• Continuous release with more comprehensive user feedback and 

other developers' opinions
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1.  A new release becomes necessary when requirements or requests of critical functional requirements changes emerged; The release of SWMM2PEST 2.1 to accommodate the updates in SWMM motivated us to develop a new release strategy; The newly released version can help with building diversity relations, which will benefit more comprehensive software testing. 
2. To improve the quality of ongoing releases, the software and accompanying release documents, and user satisfaction. 





Thank you
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