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Contribution

WCET maximum load

WCET isolation

Execution Time RWCET isolation

Deadline
® Existing approaches [Anderson ‘10, Mollison’10]: Not directly applicable

& Safe: Only the most critical tasks on 1 core
X Under-utilization of the system resources

¥ Proposed: All tasks as long as it is safe OR switch to isolated
execution

& Improved system resources utilization
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Proofs

RWCET(x)

e Structural Induction

e Base case
140 §

IN
1+0

=|B|

ouT

R[O] = RWCET

R[1] = R[0] — d,,, = R[O] - (RWCET - RWCET(b)) = RWCET(b)
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Proofs

RWCET(X)

e Structural Induction

e Base case e Hypothesis
140 § IN
IV e, |
1+0 #=t+m
=|B ‘ B ‘l
oUT f)
ouT

R[] = RWCET(b)
R[e-1] = RWCET(h)

A. Kritikakou



Proofs

RWCET(x)

e Structural Induction

 Base case e Hypothesis e |nduction step:
1+0 § IN — Rewriting rules
IN e, |
] U=t .
=|B ‘ B ‘l
ourT é)
ouT R[¢] = RWCET(b))

0 = R[¢]= R[¢-1] - d, , = R[¢-1] - (RWCET(h) - RWCET(c)) = RWCET(c)
j > R[t] = R[] - w, = RWCET(c) - j * w, = RWCET(c, j)
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Safety condition

The critical task always respects its deadline, if:
1. WCET,, <D,
2. Switch: ET(x) + tpr+ W+ RWCET(x) > D (1)
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Safety condition

The critical task always respects its deadline, if:
1. WCET,, <D,

2. Switch: ET(x) + tor+ W+ RWCET(x) > D, (1)
—_ — ET(p.,,)- ET(p;) < W (2)
C Q i+1 I
p. i pi”i RWCET(p,,;) < RWCET(p,) (3)

v |
ET(p) RWCET(p;)
1
ET(pi+1) RWCET(pi+1)

ET(p) & W RWCET(p;) (4)

(2) 2 ET{(p.,,) + t, + RWCET(p.,,) S W + ET(p,) + t. + RWCET(p.,,)
(4) D ET(p,,,) + tor + RWCET(p,,,) < D.- RWCET(p,) + RWCET(p,,,)
(3) 2 ET(p;,,) + ter + RWCET(p;,,) < D
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Conclusions & Future directions

Conclusions & Future directions

e Conclusions:
— Design-time: Pre-compute structure & timing information
— Run-time: Use info to manage the executed tasks
— Formally present and prove our approach

e Current work & Future directions:
— Implementation to a real multicore platform (gain 4.5)
— Extension to more than one critical tasks
— Methodology for position & sampling of observation points

— Extension to:
e Several criticality layers
e WCET with low & high assurance levels
e Time & Space partitioning
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