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Who Am |

e Senior RSE @ University of Southampton

e Trustee @ Society of Research Software Engineering
e RSE @ Software Sustainability Institute

e Generalist, interdisciplinary RSE, training, community

Software
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Backg rou nhd

e PhD in Astrophysics

= HPC monte carlo radiation
transfer code for
supermassive black holes

e Neutronics @ Culham Centre
for Fusion Energy Wavelength A (4 Wa(T) 102/ d
.\ 2.
m HPC monte carlo radiation " i
transfer code for fusion "

e Both large legacy HPC codes!



https://arxiv.org/abs/1906.11272
https://www.spitzer.caltech.edu/image/sig12-010-an-artists-rendering-of-the-most-distant-quasar

Why?



Enterprise Academic

e Often large teams e Small/single teams

e Formal training e Large numbers of loose

e Formal project collaborators
management e Limited training
frameworks & staff e Ad-hoc management

e Software is the product (by other researchers)

or self-management
e Papers are the product

Research Institutes

e Somewhere in-between
e Vary with scale, focus, discipline



Outline

e Development
e Usage
e Publication
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Project Boards

"Programmers tend to start coding right away.

Sometimes this works." - Eric Larsen, 2018
e Break a projectinto
components
e Subdivide as you go!

e Track progress publicly

Public Release

Updated on 3 Sep 2021
5 Todo
=] Add install with system python option to

makefile?

Added by smangham

=] Set about making a comparison tool

Added by smangham

[=] Sort out releases page
Added by smangham
[=) Warn when users have empty doxygen

headers in the C file and install basic
version.

Added by smangham
(© py_wind inputs

#324 opened by kslong

Clean Up ) ( documentation ) | low

5 In progress +

(© Output wind properties to VTK for debug ***
#532 opened by smangham

enhancement | | lo @!

(© Create user case studies
#545 opened by smangham

documentation | ( medium ‘

(©) Parameter Documentation

#546 opened by smangham

documentation .@

(® Update Documentation

#534 opened by smangham

documentation .@

(® Package Reverb Python Scripts

7 opened by smangham

admin ) | Release

P Public Release @

22 Done P
=] Sam to check GSL compilation errors in
Makefile
Added by smangham
[Z] Tidy up way Sphinx is called to simple
‘make html' command
Added by smangham
=] Remake autogen RSTs to sort parameters in***
name order

Added by smangham

[=] Sam to test Python install on Iridis

Added by smangham

@ Convert from using local GSL install to
relying on system install

#587 opened by smangham

admin ) | documentation | | Release @



Project Boards

o Open  Modify ScalarinteractionAction S and deriv
. ® o 8- 1 year ago Author  Maintainer
Yep, the evolve_hme_step function definitely calls S (the hamiltonian) multiple times, 2-3. There's a baffiing 1f(8) section for the 3rd call,
which | assume isn't just false in later (or eariier?) versions of the code. It's labelled reversibility test. Annoyingly, creating a new copy of the class
will mean missing out on updates. Can we subdass a template class? You can. OK. So we just need to override evolve_hmc_step ., but still need
to remake the whole inheritance chain using the new subdass.
ItHU ItLab etc. let yOU @
this is more complicated as the HMC itseff doesn't access the § functions directly, but via the integrator. The integrator does this by using its
actionset as, a protected property the HMC cannot access. The as is set during initialisation of the integrator. Where does this enter the
O Q chain? The Runner() method on the HiCWrapperTemplate .
u r l I I S S u e S I l I O a O O S I've made a UML/call diagram for the code to ilustrate the templating and functions relevant to this- everything actully has 1-2 more template

m Collaboration
m Future You is a collaborator
= Knowledge decays quickly

Author | Maintainer

ActionLevel

arguments.

HMCRunnerBase

E—
,wm.m ) vieust)

Edited

wenr

. swm1ri8 ¢

In S0):

1 year ago

Author | Maintainer

« Line 213 sums across N dimensions, we are in 1-d. Remove
« pis actually . This equation is the separable. h-only part of the Hamiltonian
« Remove phi_squared



Prioritisation

e Time estimates
e MoSCoW

e Consider and revise!

Won't
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Prioritisation

Won'ts aren't forever
Typical won'ts

= Future research avenues
= Features you don't need right now
= Bugs that don't stop work

Acknowledge them publicly
= Help others plan around you
Leave time for testing & documentation!
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e Test and verify changes are intended
e Avoid having to rerun entire papers' worth of analysis
to avoid version mismatches
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Branching Workflows

e New branches for new features

= | ink branches to tasks
= Easy to parallelise work
= Easy to switch to working on another feature

e Regularly merge branches back to development!

= Otherwise each developer ends up with a
divergent version

e Review pull requests

Development O\ C
Feature:

HDF5 Input

Feature:
New Algorithm

13



Write Sustainable Code

Proactively avoid technical debt
Share and collaborate more easily

= No code worth writing is disposable!

Write for collaborators and community
Can't reproduce results if the code isn't sustainable

14


http://exascaleproject.org/event/reducingtechnicaldebt

Write Readable Code

e Easier onboarding
e Follow community standards

= Fg for Python

®)

= F.go , for C++

O

= Pick a style and stick to it!

15


https://peps.python.org/pep-0008/
https://pypi.org/project/pylint/
https://flake8.pycqa.org/en/latest/
https://isocpp.github.io/CppCoreGuidelines/CppCoreGuidelines
https://llvm.org/docs/CodingStandards.html
https://clang.llvm.org/extra/clang-tidy/

Write Readable Code

e Descriptive variable names

= Minimise potential for collision!
= Not 'c','e', 'hb'
e Code completion & IDEs

|
! [}

e Modular code

= You will have to refactor!
= You can't predict your code's future

16


https://www.jetbrains.com/clion/
https://www.jetbrains.com/pycharm/
https://code.visualstudio.com/

Document Your Code

us factor again Python MCRT

A Monte Carlo radiative transfer and ionization code

[ ] . Maln Fage Related Pages Data Structures - Flies ~
tionally: Document then
® Python Function Documentation

Bug List
Data Structures

e S ig n F S « agn_init()

dol agn_init ( double .

double  lum

= Test-driven developmen = =1
Automated tools =1

int ioniz_or_final

double * T

bands.c
at e tota
bbc ulal he total lumin:
(e Parameters
. brem.c
cdf.c
compton double alpha the spectral index of the PL source - also sometimes used for a temper
ntinuum.c BB source is required
. [in] double fregmin minimum frequen:

double fregmax maximum freque

int ioniz_or_final flag fo say if v
cylind_var.c .
double  the returned luminos
cylindrical.c 3

Automatic hosting =

- the luminosity - seems to be returned as well as set implicitly

G Y This routine is used when one king out how many photons will be made from each of several sourt
. This computes the total luminosity of a source of radius r, with spectral index alp een band boundaries

. fo r S h I n X K_i given by freqmin and fregma:

emission.c

estimators_macro.c Notes

The 2-1 V luminosity of the P d in the emi ti t

B fo r D O X e n extract.c the model luminosity to obtain the | nat the bren

eI=E values for T and alpha that are st t ructure, whilst the power law uses data supplied in the

get_model .

code

Call graph generation
docs-like-code



https://www.sphinx-doc.org/en/master/
https://doxygen.nl/
https://readthedocs.org/
https://codedocs.xyz/
https://medium.com/macoclock/doxygen-with-graphviz-to-generate-call-graph-on-mac-f9a3160db641

Test-Driven Development

e Continuous Integration
e Many more detailed talks on this!

18



Questions?



Manhaging Usage



Public Documentation

e Easy onboarding —

Quick Guide to Python Whether to perform reverberation mapping. Reverberation mapping tracks the path of photons

L]
‘ R emitted in the simulation as they travel through the geometry, assuming that any delays from
recombination etc. are negligible and all d o light travel time. For each final spectrum,
Running Python

all contributing photons are output to a *.delay_dump'file that can then be processed using our

erbitype © Edit on GitHub

Reverb.type

B ‘tfpy’ Python (no relation) library.
Overview
Type
yourse ,
Importing M Values
© Parameters one)
. . N

System type -
Centralobject
Disk photon

Wind Each photon is assigned an initial path based on its distance from the central sour

Radiative Transfer & lonisation TG ad

platforms & -

ed a path ba

Reverberation Mapping

= ReadTheDocs again = f o

ered from o
Running Python e ribution. This distribution is build
Inputs. ;

L]
Outputs e uation L(v,t) = [¢° ¥(v,7)C(t — 7)dr. Py
[ | | l | a eS nctons v n 5L, = 12 0y I - 7)o
‘Wind Models g

Radiation sources ur implementatic

. . . & Examples
. Reverberation Mapping « Mangham 2018 [https:/ui.ad: abs/2017MNRAS
Demo: Quasar, M « Mangham 2019 [https:/ui.ad: »5/2019MNRA:

Demo: Tidal Disruption Event
Stellar Wind, ‘Basic’ Transfer Function
nerate the transfer function for a

AGN, driven by continuum

The Disk ner regions of th

lonization Cycles o
Building the Model
Spectral Cycles

Programming Notes To generate the data for reverberation mapping, ¢ track
Atomic Data p a map of the
n that can be found in the #
Photon Banding Strategies

Convergence
Meta-documentation reverb.pf

Physics.

Python Scripts ##2 Paraneters for Reverberation Modeling (if needed)

none, photon, wind,maton nd

Radiative Transfer Modes k_type(correlated,uncorrelated, ignore) ~ ignore

erb. typ
rb.d

rb.visualisation(none, vtk,dunp,both)
£,-1



Public Issues

e Facilitate problem solving

m Searchable if possible!
e Own up to the code's limitations

= Benefits far outweigh embarassment!
e |ssues are a dialogue with your users

= Fven non-issues!

22


https://docs.github.com/en/communities/using-templates-to-encourage-useful-issues-and-pull-requests/configuring-issue-templates-for-your-repository

Questions?



Managing Release



Release Your Software

e Majority of research

relies on software AL HOOERN DGTAL

.

e Much is paperware z

e Public release is required
for reproducibility!

25


https://zenodo.org/record/1183562#.XaQ6ey2ZNBw
https://xkcd.com/2347

Structured Releases

GitHub Releases

m Provides citeable
DOls

Include all info

= Library versions
= Compiler versions
= Compiler flags

Add file ~ <> Code~ About

on 30 May O 3,414 commits radiative transfer code used to winds in

ctober 23, 2022 [ software |

1,427 33

astropy/astropy: v56.1.1

GitHub

6penAIRE

This is the repository for Python, the

AGN and other syatems

0 Readme
&8 GPL-3.0 license

you his s e in you
sing the following metadata. Learn mor

APA  BibTeX

@software{Long_Python_2013.author = {Long, | [ |

View citation file

& downloads

26


https://citation-file-format.github.io/
https://zenodo.org/

Software Licenses

No License

= Automatically copyrighted
= No rights for others to do anything

Open-Source

= Copyleft (e.g. )
= Permissive (e.g. )

Proprietary License
= | awyers are expensive

27


https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.exascaleproject.org%2Fevent%2Flicensing&data=05%7C01%7Cs.mangham%40soton.ac.uk%7C1ac0f03672f442c4a57b08dabea8c5df%7C4a5378f929f44d3ebe89669d03ada9d8%7C0%7C0%7C638031929326390449%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=msMh7u7QpnI0YHJQJ9tbbgYQMrmP4AEsZNDY4S03ckw%3D&reserved=0
https://www.gnu.org/licenses/gpl-3.0.en.html
https://opensource.org/licenses/MIT
https://choosealicense.com/

Thank you for your time

W s.mangham@soton.ac.uk / rsg.soton.ac.uk %
s.mangham@society-rse.org / society-rse.org
s.mangham@software.ac.uk / software.ac.uk

Advertisements

RSE } RG
v J Group

bit.ly/SocRSE-Mentoring-2022 rsg.southampton.ac.uk/jobs

Any questions?
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