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GPU architecture
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GPU architecture
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Application areas
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GPU Timing Analysis

Makespan computation for GPU threads running on a single streaming multiprocessor
Kostiantyn Berezovskyi, Konstantinos Bletsas, Bjorn Andersson

Euromicro Conference on Real-time Systems (ECRTS2012)

Faster makespan estimation for GPU threads on a single streaming multiprocessor.
Kostiantyn Berezovskyi, Konstantinos Bletsas, Stefan M. Petters

18th IEEE International Conference on Emerging Technologies and Factory Automation
(ETFA2013)

On Static Timing Analysis of GPU Kernels.
Vesa Hirvisalo 14th International Workshop on Worst-Case Execution Time Analysis, 2014

Estimating the WCET of GPU-accelerated applications using hybrid analysis.
A. Betts and A. F. Donaldson 18th Euromicro Conference on Real-time Systems (ECRTS),
2013.

WCET Measurement-based and Extreme Value Theory Characterisation of CUDA Kernels
Kostiantyn Berezovskyi, Luca Santinelli, Konstantinos Bletsas, Eduardo Tovar
22nd International Conference on Real-Time Networks and Systems (RTNS 2014)

Measurement-based Probabilistic Timing Analysis for Graphics Processing Units
Kostiantyn Berezovskyi, Fabrice Guet, Luca Santinelli, Konstantinos Bletsas, Eduardo Tovar
Architecture of Computing Systems (ARCS 2016)



Optimization-based approach.

GPU Timing Analysis
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Tandem of static approaches

Optimization-based approach.

+

Metaheuristics-based approach.

Upper-bound
on the unknown WCET

Lower-bound



Optimization-based approach

Makespan computation for GPU threads running on a single streaming
multiprocessor

Kostiantyn Berezovskyi, Konstantinos Bletsas, Bjorn Andersson
Euromicro Conference on Real-time Systems (ECRTS2012)
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Optimization problem
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Scheduling Policy

CLLCLL 2 warps

Clock Cycle || I |2 |3 (4|56 |7|8]9]10
Warp | C|L L[C]|L L
Warp 2 O/Cc|L L|C|L L

Non-work-conserving schedule

Clock Cycle | 1 |2 |3 |4 |56 |7 |89
Warp 1 C|L LiC|L L
Warp 2 C|L L|C|L L

Work-conserving schedule
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Theorem 1 Vi 1<i <1 such that 1,1 € N; [ > 2 and x;, X € {0,1}:
An inequality (23)
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Theorem 2 Vi 1< <1 such thati,I e N; I > 2 and x;, X € {0,1}
The inequality (28)
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Theorem 2 Vi 1<i <1 such thati,I € N; I > 2 and x;, X € {0,1}
The inequality (28)
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Theorem 3 Vi 1<1i <1 such thati,I € N; I >2 and z;,y,Z € {0,1}:
The inequality (33)
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