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Exchanging Best Practices and
Tools for Supporting
Computational and Data-Intensive
Research, The Xpert Network
Parinaz Barakhshan, Rudolf

Eigenmann
arxiv.org/abs/2102.09373

Summary of Best Prachm}

Best Practices for Collaborations:

(1) Diversity of Xpert Backgrounds- Be aware of
different backgrounds Xperts may bring into a
team; configure training so that less-familiar best
practices can be acquired as needed.

(2) Understanding the Academic Environment-
Be aware of the academic reward system and activ-
ities to increase academic standing.

(3) Breadth of Xpert Skills Needed- Prepare for
skills needed beyond your current expertise, by
networking with other Xperts.

(4) Collaborative Assistance- Help propel new
projects though short-term, close collaboration
with domain scientists.

(5) Overcoming the Terminology Gap- Carefully
identify and resolve terminology gaps. Keep vocab-
ulary to the essentials. Explain using many exam-

est Practices for Software Development:
b (6) Developin an- ote substantial

time to understanding the domain problem, turn-
ing possibly vague ideas into a feasible solution
approach, and developing a project plan.

(7) Prioritize Functional Requiremen arefully
vet all requirements by the appli users
and prioritize aggress'vef

(8) Issue Tracking- T, or\i ell as implemen-
tation status uire: and bug reports.

ment- Make use of source
and version control systems to
tracy you Software’s evolution.

(10) Code Review- Xpert and domain scientist should
review each other’s software written.

(11) Software Testing- Define test cases that the ap-
plication and its components must pass before you
begin their implementation.

(12) Documentation- Document your project to en-
sure long-term success, reproducibility, and obtain
proper credit for your work.

(13) Continuous Integration- Integrate new soft-
ware updates frequently into the application ver-
sion seen by the end users in their end environ-
ments.

(14) Reproducibility- Enable reproducibility and
transparency by capturing data and software under-
lying scientific processes, using available software
platforms.

(15) Parallelization- Write serial code first, then par-
allelize.

,—{ Summary of Tools }

Tools for CDI Application Development:
(1) Project Management - Jira [8], Kanban
boards [16]
(2) Documentation — Doxygen [20] (for C, C++, C#,
D, Fortran, Java, Perl, PHP, Python), GhostDoc [33]
(for C#, Visual Basic, JavaScript), Javadoc [49] (for

Java).

(3) Source Code Management - Git [34],
GitHub [35], GitLab [37], Bitbucket [10],
Mercurial [58].

(4) Issue Tracking - Jira [8], Trello [86], Github

Boards [36], Asana [7]
(5) System Build- CMake [ N],
(6) Compiler Reports

Make [39]
tics — Intel [48],

Gnu [4
Research : Cetus [79], Rose [77]

(7) Debuggers® GDB (GNU Project debugger) [73],
Arm DDT [5]

(8) Memory Debuggers — Valgrind [88], AddressSan-
itizer (ASan) [1]

(9) Performance Analysis — Intel Advisor [47], ARM
Map [6], Tau [85], HPCtoolkit [22], mpiP [66]

(10) Test Frameworks — Reframe test framework [76]

(11) Containers — Docker [19], Singularity [84]

(12) Cloud-based Development Environments —
Eclipse Che [69], Amazon Cloud9 [3], Gitpod [38],
Codespaces [15]

(13) Continuous Integration — Travis CI [13], Git-
Lab [37], Jenkins [50]

(14) Profiling/Tracing - GNU Project Profiler
(GPROF) [70], TAU [83]

(15) User interfaces to HPC resources —

e Science Gateways [32]

e Open OnDemand [63]

o Rich desktop clients, such as the Eclipse Parallel
Tools Platform (PTP) [45]

o Interactive applications, such as Jupyter [52],
RStudio [78], JupyterHub [71], and Jupyter-
Lab [52]




_ T
M

at *next (and what’s in it

e \Webinar series

R\ — Share your experiences, learn from others 1

Bodl - ~ %
B n- person events
.

= In-depth discussions

LBest-Practices Report

\ . \‘\
\‘\ : ‘ U ors

YO

frastruc \Ce$7fer of Excellence

F ‘*77'-\& orator urh
553 ,\s\ =
’.,. A

R. Eienmann,.Best Practices for Research Software Engineers



sites.udel.edu/xpert-cdi




