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Reinhard Wilhelm & al. The worst-case execution-time problem overview of methods and survey of tools.
ACM Transactions on Embedded Computing Systems (TECS), 7(3):36, 2008. 3
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Motivation (2/2)
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Machine Learning for WCET estimation

Implicit path enumeration technique
(IPET)

MAX T=Zx.t
R BB2 BB3 ?
- \ J / — gxecution time of block i
BB4 execution time on execution count of block i
Program 'ijgiverl p,i”'_k — on that path

Control flow graph
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Machine Learning



Preliminary work
WE-HML : Hybrid WCET
estimation using Machine
Learning for architectures
with caches



Training workflow of regression models

Execution +
Basic block et e Measurements
generation under cache
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WCET estimation

BB WCET
Features

Features [ % Mov , % Add, ....]

extraction

Supervised learning :
F(X) =Y
Xis [ %Mov , %Add, ... ]
Y is BB WCET
F is { Linear regression, Random Forest, Multilayer perceptron...}

A. Amalou, I. Puaut, and G. Muller, “WE-HML: hybrid WCET estimation using machine
learning for architectures with caches’, 2021, RTCSA.



First attempt on context awareness : Cache

pollution
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A. Amalou, I. Puaut, and G. Muller, “WE-HML: hybrid WCET estimation using machine
learning for architectures with caches’, 2021, RTCSA.



WCET prediction of a program
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A. Amalou, I. Puaut, and G. Muller, “WE-HML: hybrid WCET estimation using machine
learning for architectures with caches’, 2021, RTCSA.
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Challenges

Context-awareness

Representativity of training data

Comparison with reference tools




Ongoing work ML technique
inspired by ITHEMAL



ITHEMAL : Instruction THroughput Estimator
using MAchine Learning |

ITHEMAL

op s D op s D op s D

Instruction 1 Instruction 2 Instruction 3

Basic Block

Reccurent Neural Network that predicts the
BCET of a basic block (In isolation)

C. Mendis, A. Renda, S. Amarasinghe, and M. Carbin, ‘Ithemal: Accurate, portable and fast basic block

throughput estimation using deep neural networks’, in International Conference on machine learning, 2019,

pp. 4505-4515.
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Context-awareness of the basic blocks
execution
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Thank you for your attention

Questions ?
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