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Disclaimer

The information in this presentation has been reviewed and approved for
public dissemination in accordance with U.S. Environmental Protection
Agency (EPA). The views expressed in this presentation are those of the
author(s) and do not necessarily represent the views or policies of the
Agency. Any mention of trade names or commercial products does not

constitute EPA endorsement or recommendation for use.
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The scientific software we are releasing

SWMM2PEST
An integration of the SWMM and PEST scientific programs
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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
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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

Published as Technical Report HKUST-CS98-01, Department of Computer Science

The Hong Kong University of Science and Technology, 1998.

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

Hierarchical Metamorphic Relations for Testing Scientific
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Xuanyi Lin Michelle Simon Nan Niu
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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

Added & Deleted lines Added & Deleted Ul
Ch anges modified lines (source code) modi.fied Ul files
(source code) files
1029 696 5 7
SWMM2PEST > SWMM2PEST

1.0

Developed by Suraj Kamble
Python 3.5.4&PyQt 5
About 3,300 LoC

v' Metamorphic testing

v" Bugs fixed 2.0
v’ Restructured
v" New features added 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

Tests o GitHub

discover Trun README file
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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

README.md

SWMMZ2PEST

SWMMZ2PEST is a sciq

Purpose & Mg

Hydrologists and eng
use Parameter ESTim
back and forth and rg
calibration process of]

Introduction

SWMMZ2PEST 2.0is a
fixed lots of bugs, ad

References

SWMM: https://www,
PEST: http://www.pes

Note that both SWM
5.1.013.

How to run

A. Run in Pycharm

1. Run MainFrame.py.

B. Run as Windows application

1. Download SWMM2PEST.

2. Unzip the file.

3. Run SWMM2PEST.¢

How to use

A. Input File Selection

1. Provide SWMM inp
2. Click "Start".

£/ SWMM2PEST

WoHIAY

Choose SWMM Input File (.in

Caveats

1. Do not include the parameter with a value of 0 to do the calibratior
2. The folder path of the input file cannot contain spaces.
3. Same parameters in SWMM input file and observation file must be

4, Make sure the observation data format is the same format as the o1
contain date (mm/dd/yyyy), time (hh:mm:ss) and value, e.g. 01/30/z

Project status

SWMM2PEST 2.0: June 2018

SWMMZ2PEST: August 2017

Contributing

Everyone is welcome to contribute to this project.

Demo

temp.rpt

sqlite3.dll

scipy.stats.statlib.pyd
scipy.special.specfun.pyd
scipy.special._ellip_harm_2.pyd
scipy.spatial.ckdtree.pyd
scipy.spatial._distance_wrap.pyd
scipy.sparse.linalg.dsolve._superlu.pyd
scipy.optimize.moduleTNC.pyd
scipy.optimize._trlib._trlib.pyd
scipy.optimize._minpack.pyd
scipy.optimize._group_columns.pyd
scipy.ndimage._nd_image.pyd
scipy.linalg._solve_toeplitz.pyd
scipy.linalg._fblas.pyd
scipy.interpolate.dfitpack.pyd
scipy.interpolate._bspl.pyd
scipy.integrate._quadpack.pyd
scipy._lib._ccallback_c.pyd

| Qt5Svg.dll

Qt5Gui.dll
. pythoncom35.dll
PyQt5.QtTest.pyd

telgbt.dll

sip.pyd

scipy.stats.mvn.pyd
scipy.special._ufuncs_cxx.pyd
scipy.special._comb.pyd
scipy.spatial._voronoi.pyd
scipy.sparse.linalg.isolve. _iterative.pyd
scipy.sparse._sparsetools.pyd
scipy.optimize.minpack2.pyd
scipy.optimize._slsqp.pyd
scipy.optimize._lsq.givens_elimination.pyd

scipy.optimize._cobyla.pyd

| scipy.linalg.cython_lapack.pyd

scipy.linalg._flinalg.pyd
scipy.linalg._decomp_update.pyd
scipy.interpolate._ppoly.pyd

| scipy.integrate.vode.pyd

scipy.integrate._odepack.pyd
Qt5Widgets.dil

“ Qt5PrintSupport.dil

Qt5Core.dll
python35.dll
PyQt5.QtSvg.pyd

£ SWMM2PEST.exe

select.pyd
scipy.stats._stats.pyd
scipy.special._ufuncs.pyd
scipy.spatial.ghull.pyd
scipy.spatial._hausdorff.pyd
scipy.sparse.linalg.eigen.arpack._arpack.pyd
scipy.sparse._csparsetools.pyd
scipy.optimize._zeros.pyd
scipy.optimize._nnls.pyd
scipy.optimize._Ibfgsb.pyd
scipy.ndimage._ni_label.pyd

| scipy.linalg.cython_blas.pyd

scipy.linalg._flapack.pyd
scipy.interpolate.interpnd.pyd
scipy.interpolate._fitpack.pyd
scipy.integrate.lsoda.pyd
scipy.integrate._dop.pyd
Qt5Test.dll

+| Qt50penGLdll

pywintypes35.dIl
PyQt5.QtWidgets.pyd
PyQt5.QtPrintSupport.pyd

Categorizing the Content of GitHub README Files

Gede Artha Azriadi Prana’

Thushari Atapattu? - David Lo’

- Christoph Treude? - Ferdian Thung' -
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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

evet - SWMM2PEST 2.1 =

O aedbb@a
Mark Xuanyilin released this on Nov 29, 2018 - 8 commits to master since this release

Pull requests Issues

1. Adapt SWMM to the latest version of SWMM 5.1.13

2. Update observation data format

XuanyiLin f SWMMZ2PEST2.0 3. Add functions for observation data

4. Update calibration Ul

Code @ Issues 2 Pull requests 0 5. Update help document
<> Code ssues 2 Pull requests 0 6. Fix bugs

¥ Assets 4

SWMMZPEST 2.0 Filters ~ isopen isiissue

Manage topic @ example.zip 142 KB
v ge &
) @ SWMM2PEST.V2.1.zip 84.6 MB
32 commits 01 br m Clear current search query, filters, and sorts Source code ()

[y £

Source code (tar.gz)

@® 20pen v 7Closed

Branch: master v New pull request
Edit
R _°% SWMM2PEST 2.0
uanyitin Up BIRlEEAEL 3 @ Addltlonal Crlterla XuanyiLin released this on Oct 5, 2018 - 33 commits to master since this release
P #9 opened 11 days ago by michelleannesimon
il Core SWMMS.1.13 P ysag y This repository contains the latest release for SWMMZ2PEST, including the source code and the windows
application.
B Images Update dema @ Add PBIAS and RSR to SWMMZ2PEST
il Py_Ul Files Update PestCalibration #8 opened 11 days ago by michelleannesimon ~ Assets 3
. § @ SWMM2PEST V2.0.zip 783 MB
Il Testing Update observation data of test case FS10
Source code (zip)
I Ul_Files Update PestCalibrationU Source code (tar.gz)
E| README.md Update README.md

Source Code Release software
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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

SWMMZ2PEST

SWMM2PEST

1.0

SWMM2PEST SWMM2PEST

2.1

SWMM
PEST

5.1.13
14.2

Sy U1 W N

SWMM5 LID Report File

Project:
LID Unit:

Elapsed
Time
Hours

Total
Inflow
in/hr

JAN-06-2009
JAN-06-2009
JAN-06-2009
JAN-06-2009
JAN-06-2009
JAN-06-2009
JAN-06-2009
JAN-11-2009
JAN-11-2009
JAN-11-2009
JAN-11-2009
JAN-11-2009
JAN-11-2009
JAN-11-2009
JAN-11-2009

10:40:00
10:45:00
10:50:00
10:55:00
11:00:00
11:05:00
11:10:00
15:00:00
15:05:00
15:10:00
15:15:00
15:20:00
15:25:00
15:30:00
15:35:00

Total

Evap

in/hr
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

[an e I e I oo B e B an B o B e ) oo B o B o T o B o B i e

GreenRoof in Subcatchment FS10

surface

OO0 OO0 OO0 o000 0000

Infil
in/hr

oy U= W N~

SWMM5 LID Report File ~
Project:
LID Unit: GreenRoof in Subcatchment FS10
Elapsed Total
Time Inflow
Date Time Hours in/hr
01/06/2009)10:40:00 0.083 0.000
01/06/2009|10:45:00 0.167 0.000 SWMM
01/06/2009)10:50:00 0.250 0.000
01/06/2009|10:55:00 0.333 0.000
01/06/2009|11:00:00 0.417 0.000
01/06/2009|11:05:00 0.500 0.000 5,1,13
01/06/2009|11:10:00 0.583 0.000
01/13/2009)00:00:00 157.417 0.000
01/13/2009|00:05:00 157.500 0.000
01/20/2009)09:00:00 334.417 0.000
01/20/2009|09:05:00 334.500 0.120
01/20/2009|09:10:00 334.583 0.000
01/24/2009|22:25:00 443.833 0.000
01/24/2009|22:30:00 443.917 0.120
01/24/2009)22:35:00 444.000 0.000
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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

o

Parameter Data Observation Data Control Data
Subcatchments LID_Controls

Surface
Soil
DrainMat

-]

Soil_Layer_Thickness 00000000
Soil_Layer_Porosity JOO00E-01

Soil_Layer_Field_Capacity 5892E-01
SWMMZPEST £ Enter the Range of Parameter X
1.0 Ul

| ower Limit 19.0000000E-02 ’uprjer' Limit

[] Fixec [_] None Cancel

) Next

£ SWMM2PEST

File Run Help
Subcatchments LID_Controls

Surface Soil Layer Thickness |4.00000000
Soil

. Lower Limit
DrainMat

Soil Layer Porosity 4.7000000E-01
Lower Limit

Soil Layer Field Capacity |2.4965892E-01
Lower Limit
Seil Layer Wilting Point 9.0000000E-02
Lower Limit
Soil Layer Conductivity |3.00000000
Lower Limit
Soil Layer Slope .500000000
Lower Limit
Soil Layer Suction Head |4.00000000

Lower Limit

Upper Limit

Upper Limit

Upper Limit

Upper Limit
Upper Limit
Upper Limit
Upper Limit

[] calibrate

[ calibrate

[ calibrate

[] Calibrate

[] calibrate

[ calibrate

[ calibrate

SWMMZ2PEST
2.0 Ul
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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
e Connector versus connectee release
* Release to help automated testing

Future work

* Investigate other repositories

e 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. 
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