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Methodology

Introduction

In pursuit of exaflop computing, the expenses of In our preliminary work, we try to qualify & quantify development effort & Our work-in-progress presents a

HPC centers increase in terms of acquisition, productivity parameters to estimate them by regression analysis. methodology to quantify development

energy, and programming. Thus, a quantifiable effort & productivity in HPC. Various

productivity metric is needed to make an Qualifying... Quantifying by... empirical studies must be conducted to

informed decision on how to invest available Impact factors & their level of impact gain a database. Statistical methods &

budgets'. > Questionnaires: gathering & weight- > Development diaries, development regression analysis help to analyze this

ing parameters; correlation analysis effort tracking tool, error propagation data and to estimate development effort.
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First results show some applicability of
our methodology. However, future
analysis must rely on bigger samples, e.g.
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in performance & effort -7 > PA add new programming models

=HW + energy + development cost + ...

= 2. focus: Impact of algorithm gathered through software labs at RWTH
// > Analysis of effort-intensive code Instrument code patterns for & LLNL, Hackathons and questionnaires.
patterns in proxy apps> development effort tracking

development effort [day] * salary [$/day]

Get Involved
How to estimate development effort in HPC? m * Your definition of productivity

) . ) o . & development effort?
Questionnaire on impact level of parameters3  Statistical comparison of

: * Your ranking of impact factors?
programming models on HW* * Your parallelization effort?

Py

Development Effort Estimation

=) 0
S g M Not b te high!
. . . . S ote. error pars dare quite nign. . . .
* Models exist in SW engineering v 2% Sample size = 8 * One-sided signed Wilcoxon * Your usage of SW cost
. . . o ¥ ¢ I T ‘ . .
* Not directly applicable to (non-commercial) 2 § 10% 1T ¢ T I rank sum test estimation models?
. 0 I ] . . [
HPC setups due to particular target B 5 Of RERWI | o * 5% and 15% significance Let us know!
« ) T 6% ) * ¢ o . . . |
performance > g o R I . tends to more Take part at our questionnaire5!
< Y Lo ¢ OpenMP productivity
. : g z 2% __ - I tends than
Aim: create model for use cases in HPC - N -- L . Ny (p=0.11) References
. o o €SS [el10T
Challenge: numerous impact factors on effort R et ﬁb&&%@ﬂ@g‘e&;&; Sl than \(p=o.
= E \«&%& 0\‘?&2 & %\ © ?},&‘Oc’ O xe? Q\Q {@\e <& @éﬁ“a&%o —0. 1S. Wienke, H. Iliev, D. an Mey, M.S. Miiller: Modeling the
- - OQQ\ ¢ &,@0 . c&; I & Q ¥ eoe‘%d = Productivity of HPC Systems on a Computing Center Scale. In:
cnde Slze \ﬁ\e&e \&ﬂ“\e & ° - & Kunkel, .M., Ludwig, T. (eds.) High Performance Computing,
- | exyo i LNCS 9137, pp. 358-375. Springer International Publishing (2015).
5 amhllﬂ[:lmﬂ e ImPaCt faCtOFS fI'OITl academla are Ordered 2Lawrence Livermore National Laboratory: LLNL ASC Proxy Apps,
m ~ dlfferently to company ones less effort https://codesign.linl.gov/proxy-apps.php (viewed July 2015).
% 5 0am conesion o S t t b f 1 t d than (p=0.02) 3Lawrence Livermore National Laboratory: Hackathon in
% Zé code lifetime ome ques 10115 INUS ) € re-formulate tends to Computation (July 2015).
leam Size E on o H"d Py (e°g°) CategOTY Of algorlthm) InOIZEGh]A)II;O&)UC(’)Elgg)}/ 4RWTH Aachen University: Software Lab of Parallel Programming
tUU|S |Ih[ﬂ[IBS=; B n B ge e First 3 parameters show tendency of Models for Applications of High-Performance Computing (2014).
% impOrtance: pre_knowledge as expected, ° Programmlng models play a SRWTH Aachen University: Productivity Questionnaire in HPC,
. . . . . . . . http://www.hpc.rwth-aachen.de/research/tco/productivity/survey
environment & tools surprisingly high role in productivity analysis (2015).

Part of this work was performed under the auspices of the U.S. Department of Energy by Lawrence Livermore National Laboratory under Contract DE-AC52-07NA27344.

wienke@itc.rwth-aachen.de http://www.hpc.rwth-aachen.de LLNL-POST-675621



