TR
o
’“‘.‘

NN Ay Y .
= !
5

g'a by i y

- 3P N

< :. . »”. 8
o d

-~
. X p |

L



mailto:dean@deanwampler.com?subject=About%20your%20RL%20talk
https://discuss.systems/@deanwampler
https://research.ibm.com/people/dean-wampler
http://deanwampler.com/talks

Why me??

Former nuclear physicist who wrote simulations for nuclear
and particle interactions

30+ years as a software engineer

Recently led engineering for the Accelerated Discovery
Platform at IBM Research

So, I've lived the “fabulous” life of both a computational
scientist and a software engineer
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e OSS: Open Source Software
Bl e OS5ci: Open Source Science
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What Does "Open Source” Mean?

e Characteristics according to the Open Source Initiative:

Free redistribution

Includes the source code

No discrimination - people, institutions, or applications

Derived works permitted under the same license

License, automatic distribution with software, not product-specific,
restrictive of other software, ...
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https://opensource.org/osd/

What Does "Open Source” Mean?

e But opinions and situations differ:
O Free redistribution
= But what about commercial vs. non-commercial use?
o0 Includes the source code
= But what about data?
o0 No discrimination - people, institutions, or applications

=  But what about use in weapons, nuclear plants (e.q., Java...)?
O



What Does "Open Source” Mean?

® But opinions and situations differ:
O
o Derived works permitted under the same license
= Gnu General License limits use in proprietary software
o License, ...
= A major headache is all the license choices.
= Advice: Avoid GPL. Use Apache, MIT, or Berkeley licenses.



A LittIeHistory (Wikipedia)

e Automobile patents shared in the early 2oth century.
e [BM Mainframe software distributed as source

o SHARE (not an acronym) and GUIDE (an acronym)
e BSD, then eventually Linux



https://en.wikipedia.org/wiki/SHARE_(computing)
https://en.wikipedia.org/wiki/GUIDE_International
https://en.wikipedia.org/wiki/BSD
https://en.wikipedia.org/wiki/Linux
https://en.wikipedia.org/wiki/Open_source

A LittIeHistory (Wikipedia)

e The term "Open Source”:
"Free Software” movement
"Open Source” suggested by Christine Peterson

Netscape Navigator
Eric S. Raymond, et al. started the Open Source Initiative
Tim O’Reilly, Open Source Summit (today's version)
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https://en.wikipedia.org/wiki/Free_software_movement
https://en.wikipedia.org/wiki/Christine_Peterson
https://en.wikipedia.org/wiki/Netscape_Navigator
https://en.wikipedia.org/wiki/Eric_S._Raymond
https://en.wikipedia.org/wiki/Open_Source_Initiative
https://en.wikipedia.org/wiki/Tim_O'Reilly
https://events.linuxfoundation.org/open-source-summit-north-america/
https://en.wikipedia.org/wiki/Open_source

The Different Motivations and Goals for OSS and OSSc|




The Different Motivations and Goals for OSS and OSSc|

e Software Engineers (SWEs) want to:,
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The Different Motivations and Goals for OSS and OSSci

e Software Engineers (SWEs) want to:

Sl

refore building, installing, and adopting the
Bsoftware has to be as easy and automated as possible
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e Clone: Make a local copy of a repo

e Repo: "Asset” repository that tracks
versions




The Different Motivations and Goals for OSS and OSSc|

tware _ngineers (SWEs) want to:,
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The Different Motivations and Goals for OSS and OSSci

8 Scientists® want to:

le Scientists*: Used for brevity. Also
research SWEs and other staff.




The Different Motivations and Goals for OSS and OSSci

@ Scientists usually don’t need to:

! ¢ Production: Catch-all term for
deploying software for others to
use... and rely on.




The Different Motivations and Goals for OSS and OSSc|

= OSSci is more likely to include data.,
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What Can OSSci Learn from- OSS?

e OSS Excels at Reproducibility
o “Therelatively new requirement for research
reproducibility can be achieved.in part with tools long
familiar to SWEs.
0. You should learn.and use the'most important techniques
they. use...



What Can OSSci Learn from- OSS?

e Asset managementin glt repos

o Share work with collaborators MBS code, docs, notebooks, build

_ and deployment tools, and data
= Enable concurrent work with I aieRiR eIt B R

branches purpose, especially GitHub
e Branch: different sequence of
o Track all changes modifications. Branches can be

= Analogous to using a lab merged when desirec |
e Release: a snapshot of the repo’s

gle)Jnlolol ' QUeN (Il (e RVisIMYIOIIN “main” branch that can be shared
did,what worked (or didn’t) G

o Know what is in every release

) Dean,Wampler, 202:



What Can OSSci Learn from- OSS?

e \erify behavior
o ~Use tests to confirm the software behaves as expected
o Rigorous and thorough software test processes exist,
= but they aren’t used as much as they should be used.
o. Still, OSS tends to follow to follow better practices than
proprietary software projects



What Can OSSci Learn from- OSS?

e Automation
o ~Tests (and build and installation) processes are great,
s but tedious and error prone to do by hand
o Make all processes automated, on-demand, fast. and
robust



What Can OSSci Learn from- OSS?

® |[anguage ecosystem
o “Pick'the language ecosystem that works best...
= for your domain,
s for the problems that need solving,
= - for the skill level of the team

e Lanquage ecosystem: Catch-all
term for the programming

language, libraries, tools for
running the code, etc.




What Can OSSci Learn from- OSS?

e Things |'ve seen scientists overlook
o0 ~Managing dependencies
= Having too many dependent libraries and tools,
especially when you require two or maore versions of the
same library!
e Makes your software far less useful



What Can OSSci Learn from- OSS?

e Things l've seen scientists overlook
o ~CVEs ("Common Vulnerabilities and Exposures”)
m |.e., security.holes, risks to you and your users
= Keep dependencies up to-date; they “patch” CVEs.
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What Can OSS Learn from OSSci?

e Open Source Code vs. Open Source Data
o Data has been important for reproducible science for a
long time
m |tis sometimes more important than the research code
used to analyze it
o Not previously true for OSS, but suddenly really
important for Al



What Can OSS Learn from OSSci?

e Deterministic vs. Probabilistic and Statistical Results
O Science is accustomed to working with P&S results
s Experiments are never deterministic, even in the
classical world (i.e., no Quantum effects)
o Al and ML before it have forced SWEs learn and use P&S
m | ots of active research topics in Generative Al, too



What Can OSS Learn from OSSci?

e Scale-out Distributed Computing, e.qg., HPC
o Science has long needed cluster-scale computing for:
= Drove supercomputer development
m Data processing from giant experiments, like at Fermilab and

@SN
= Simulations of complex fluid flows, QCD,
m  Others...

o Science pioneered HPC for cluster computing, which -predate AWS,
Hadoop, Kubernetes, etc.
=  Even specialized hardware

e HPC: High performance computing
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e For smence
‘o More and more, smentlf;@. research needs the software
et Revuse and write to have high quallty
-0 Reproduci Dility of résults and collaboration with.
, mandatary ' ekl
O Solut|on :
= Embrace Open source science (OSSCD

Leverage OSS software engln‘eermg t@ols and practlces
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o For Software
‘o General- purpose ,softwar,;.e issbecoming more probabilistic,
‘ Iess determlnlstlc dr|ven in Iarge part by Al

and SC|ent|f|c computlng on: - e -
= Sharing and using data
ngh performance comptl"clng software and hardware
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