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§ Practices that help improve a project’s “sustainability trajectory”

§ Continuous Technology Refreshment (CTR)

§ Some random examples of good SQE Practices for Libraries

Outline
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The periodic upgrade or replacement of infrastructure to deliver continued 
reliability, improved speed, capacity, and/or new features.

§ IT world uses a hardware-centric view of CTR to define
— Processes and policies (typically driven by costs including competitiveness)
— System components (storage centers, networks, servers, desktops, mobile)
— Frequency of update of components
— Rolling updates throughout the system

§ bssw.io blog post

What is Continuous Technology Refreshment (CTR)

https://bssw.io/blog_posts/continuous-technology-refreshment-an-introduction-using-recent-tech-refresh-experiences-on-visit
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Examples of CTR Activities

§ Build system
— Gmake àGNU AutotoolsàCmakeàSpack

§ 3rd party dependency major versions
— Python 2à3, MPI 1à2à3

§ Scripting
— TclàBashàPythonàJulia

§ Issue tracking
— CqàRedmineàGitHub

§ Revision control system
— ClearCaseàSubversionàGitHub

§ Testing dashboard
— Ad-hocàCdashàBamboo

§ Continuous Integration testing
— TravisàCircleCIàAzure

§ Planning tools
— Ad-hocàMS ProjectàKanban

§ C++ language standards
— 9xà11à17

§ Re-licensing (Spack example)
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§ Technology obsolescence

§ Expanding development team / processes

§ Access larger toolbox / new features

§ Loss of resources

§ Performance and/or Quality improvements

CTR work not always possible to plan for

Often, CTR improves developer’s lives but not user’s

What Drives CTR Activities?
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Recent CTR Experiences for VisIt 3.0 Release (bssw blog post)

§ Binary content in repo
— Non-supportàGit LFS
— Gotcha: Forked repos

§ Revision control system
— SubversionàGitHub
— ClearCaseàSubversion (2006)

§ Issue tracking
— RedmineàGitHub
— ClearQuestàRedmine (2006)

§ Documentation
— OpenOfficeàSphinx+RTD

§ 3rd Party Libraries and Tools
— VTK: 6à8
— OpenGL: 2.xà3.x
— HDF5: 1.8à1.10 (deferred)
— gzipà7z for data tarballs (~2x smaller)

§ Branching and merging model
— Old: BrAàRCàMainline
— New: BrAàRC, BrB(Cp-BrA)àDevelop

§ Build system (2006)
— AutotoolsàCmake
— build_visit shell script
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§ Users of a library care about how it is compiled and installed
— Gcc vs. icc vs. pgcc
— Optimized vs. debug
— Serial vs. MPI Parallel (which MPI)
— Static vs. dynamic
— All above extend recursively to any 3rd party dependencies

§ API changes break consumers

§ Necessity to support (bugfix) older versions

§ Documentation much more technically rich and detailed
— What it does and how it works

Differences in SQE Standards for Libraries vs. Applications
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Some random examples of useful practices for libraries

§ Initialization / Finalization funcs
— Foo_init() / Foo_finalize()

— Library always knows how its entered
— Essential for any global state

§ All API funcs enter-top/leave-bottom
void myfunc(…)

{

BEGIN(myfunc,…)

.

. // early return via goto bottom

.

END()

}

§ CPP Is Your Friend!!!

§ All public symbols in own namespace
— Prepend moniker (h5open, h5close)
— Many kinds of symbols

• Function, constant, variable names

• Data type names
• Header file names

• Macro names

• Env. variable and CL arg names

§ Example: ZFP embedded in Silo
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Some random examples of useful practices for libraries 

§ Give version number meaning in terms
of software changes

§ Provide compile-time version

#if H5_V_GE(1,6,3)
H5Pfoo(); // new way

#else

H5Pbar(); // old way
#endif

§ Enforce header/lib consistency @ 
compile-time

§ In a-polymorphic languages, fake it
— An add’l argument for “anything else”

§ Ensure API changes break clients

§ Conditionally compile work-arounds 
and keep off by default for developers

§ Enable users to query/identify installed 
configurations
— libfoo.settings
— foo.cmake / foo.mkdef
— Pkg-config

comparison
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Some random examples of useful practices for libraries

§ Never abort or throw an uncaught 
exception in a production build

§ Encode messages of API symbol 
deprecation in warnings emitted from 
the package itself
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§ Material databases and equations of state play a crucial role in simulation results

§ CAD models and their discretization for input to simulations

§ Number representations

§ Self-describing file formats

§ Reproducibility of results

What about sustainability of data as opposed to code?
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Don’t forget about the ”us” in sUStainable

§ Our enthusiasm for our work

§ Our vision and body health

§ Beware of cognitive overload

§ Default one hour meetings

§ More effective communication

§ Fine grained multi-tasking is inefficient 
and mentally draining

§ When I am tired and when I rush…I 
make more mistakes…which cost more 
to fix

§ Foster safe and inclusive work 
environments for each other




