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= Systematic analysis of I/O performance in virtualized environments
= Peer-reviewed tool allowing analysis with high degree of automation = Benchmark harness
= Measuring, Monitoring, and Modeling of I/O Performance = Coordinates and controls the execution of benchmarks and monitors
= Measuring performance with integrated I/O benchmarks = Tailored analysis library
= Monitoring of system environment during load tests = Processes and evaluates the collected data and measurements
= Modeling and analysis with statistical regression-based techniques = Integrated into statistics tool R (http://www.r-project.org/)
Case Studies and Application Scenarios
= Evaluating performance-relevant factors and = Optimizing regression models [2,4] = Creating queueing theory-based models [3,5]
workload analysis [1,7] -
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= Creating statistical regression-based models [2,4,6] = Predicting I/O performance and interference [2—0]

VM1 VM2

MARS CART Cubist MARS CART Cubist

N
o
I
(2]
o
I

—
(€3]
|
N
o
|

ues\
uespy

—
o
I

Piecewise
IiW

Tree structure
Step function

N
o
I

Cubist

Relative Error (%)
8 o (&)}
| | |

o
|
Relative Error (%)
o
|

[\
o
|

a|nusoied Y156
|nusdied Yige

“Combination”
Boosting

Y
000
/:;'""
Y ¥
9% D
2 3
o InSt--based % i
o . ©
g b =
o g EY
'»| Cubist ¢
80 k23 <
60 5 0
40 Naox)% ?\eo‘\) 60
20 %\‘“\)\y\a o, 40

o
o
|

4
(6]
I

Relative Error Difference (%)

-100

Q'@ Ql\@ QIR
., Q n [1] Qais Noorshams, Samuel_ Kounev, and Ralf Reussner. Experimental Evaluation of the Performance-Influencing Factors of Virtualized Storage Systems. In EPEW
- SPA PrOjeCt WebSIte Vi 2012, Munich, Germany. Springer Berlin Heidelberg.
. I " \_ - [2] Qais Noorshams, Dominik Bruhn, Samuel Kounev, and Ralf Reussner. Predictive Performance Modeling of Virtualized Storage Systems using Optimized
http.//storageperformanceanalyzer.g|thub.|o/SPA/ Statistical Regression Techniques. In ICPE 2013, Prague, Czech Republic. ACM, New York, NY, USA.
= Sources and pl’epared dI’OpS = [3] Qais Noorshams, Kiana Rostami, Samuel Kounev, Petr T@ima, and Ralf Reussner. /O Performance Modeling of Virtualized Storage Systems. In MASCOTS

for common platforms 2013, San Francisco, USA, 2013. IEEE Computer Society.

- [4] Qais Noorshams, Axel Busch, Andreas Rentschler, Dominik Bruhn, Samuel Kounev, Petr Tima, and Ralf Reussner. Automated Modeling of I/O Performance and

= Documentation and examples Interference Effects in Virtualized Storage Systems. In DCPerf 2014, Madrid, Spain, 2014. IEEE Computer Society.

. [5] Qais Noorshams, Kiana Rostami, Samuel Kounev, and Ralf Reussner. Modeling of I/O Performance Interference in Virtualized Environments with Queueing Petri
Nets. In MASCOTS 2014, Paris, France. IEEE Computer Society.

n [6] Qais Noorshams, Roland Reeb, Andreas Rentschler, Samuel Kounev, and Ralf Reussner. Enriching Software Architecture Models with Statistical Models for
Performance Prediction in Modern Storage Environments. In CBSE 2014, Marcg-en-Bareul, France. ACM, New York, NY, USA.

= SPEC RG Tool Repository
http://research.spec.org/tools/

s Peer-reviewed tools Research n [7] Axel Busch, Qais Noorshams, Samuel Kounev, Anne Koziolek, Ralf Reussner, and Erich Amrehn. Automated Workload Characterization for I/0O Performance
s Analysis in Virtualized Environments. In ICPE 2015, Austin, Texas, USA, 2015. ACM, New York, NY, USA.

Contact: Qais Noorshams, Samuel Kounev
Email: noorshams@kit.edu, samuel.kounev@uni-wuerzburg.de
Web: http://sdqg.ipd.kit.edu/, http://se.informatik.uni-wuerzburg.de/

KIT — University of the State of Baden-Wirttemberg and
National Large-scale Research Center of the Helmholtz Association



