WCET Analysis of Real-Time Systems with Shared TDMA Buses

Worst-case Path Without Feasible
Path Analysis
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Worst-Case Path With Semantic Analysis

: - \
if (y <O T if (y <O (/
/ ../ (BB2
! * 10 cycles® L/* 10 cycles*/J
I r 4

BB 3
]
(

BB 4 A

False L /*5 c}ycles*/ J

write value(y

write value(y
return

WCET=max{(BB1 + BB2 + BB3 + BB5),(BB1 + BB3 + BB4 + BB5)}

return

Contribution: Combine semantic analysis and shared TDMA bus analysis to enhance the WCET estimation

Core A viewpoint:
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TDMA: a time triggered arbitration policy for a shared bus
acc access time of granted requests

Waiting time to grant requests T € [0, m — (o — acc)]|
Offset = absolute time mod 7

Pessimistic approach: Worst-Case(T) = m - (o - acc)

Each load and store requests an access to the shared bus.
load and store are put in separate basic blocks.
Control Flow Graph obtained with the LLVM framework.
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Satisfiability Modulo Theories (SMT) Ibr:bl70ad X
encoding: | N Blocki | t67 | c67 A(c 6.7 = tdma access(c 5 6,01 5 0))
b 1 "true” if the basic block i is executed €67 A(off 6 7 = tdma offset )
t i j "true” if the transition block i — block j is taken tij | cij oo A
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1 ET (Execution Time) /\(ET B (ite t39c89 C59))
define-fun tdma access (T, offset) define-fun tdma offset (offset) |
{ { Using an SMT-solver,
if (0 < offset < (o - acc)) if (0 < offset < (o - acc)) el Find the smallest X:
esults: — . . -
return Ty + acc return offset + acc e 9 1 instruction — 1 ET> X is unsatisfiable.
else else cycl—e T
return Toyy + (77 - offset) + acc return acc Pessimistic Approach 10 cycles
} } Offset-based Approach 15 cycles
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