NEW LOWER BOUNDS ON UNIPROCESSOR SCHEDULABILITY

Arbitrary
utilization

1 e

Utilization

bounded by
a constant ¢

Arbitrary
utilization
EDF
(Feasibility)
Utilization

bounded by
a constant ¢

Implicit . Constrained | Arbitrary
deadlines . deadlines . deadlines
(d=1p) | (d<p) ' (d, p unrelated)




NEW LOWER BOUNDS ON UNIPROCESSOR SCHEDULABILITY

Implicit . Constrained | Arbitrary
deadlines . deadlines . deadlines
(d=1p) | (d<p) ' (d, p unrelated)
I I
Arbitrary
utilization
FP -
Utilization
bounded by
a constant ¢
Arbitrary Polynomial-
utilization time algorithm
EDF
(Feasibility)
Utilization Polynomial-
bounded by time algorithm
a constant ¢




NEW LOWER BOUNDS ON UNIPROCESSOR SCHEDULABILITY

FP

EDF
(Feasibility)

Arbitrary
utilization

Utilization

bounded by
a constant ¢

Arbitrary
utilization

Utilization
bounded by
a constant ¢

Implicit . Constrained | Arbitrary
deadlines . deadlines . deadlines
(d=1p) | (d<p) ' (d, p unrelated)
I I
Polynomial- Exponential- Exponential-

time algorithm

time algorithm

time algorithm

Polynomial-
time algorithm




NEW LOWER BOUNDS ON UNIPROCESSOR SCHEDULABILITY

Implicit . Constrained | Arbitrary
deadlines i deadlines i deadlines
(d=p) ! d<p) ' (d, p unrelated)
I I
Arbitrary
utilization
FP -
Utilization
bounded by
a constant ¢
Arbitrary Polynomial- Exponential- Exponential-
utilization time algorithm time algorithm time algorithm
EDF
(Feasibility)
Utilization Polynomial- ?seu(ilo—p?lz.— Fseu(ilo»p?ll)jr.»
bounded by time algorithm time algorithm time algorithm
a constant ¢ for0<c<1 for0<c<1




NEW LOWER BOUNDS ON UNIPROCESSOR SCHEDULABILITY

Implicit . Constrained Arbitrary
deadlines . deadlines . deadlines
(d=1p) | (d<p) ' (d, p unrelated)
I I
Arbitrary
utilization
FP -
Polynomial-
Utilization time algorithm
bounded by for c < In2and
a constant ¢ o
RMT priorities
Arbitrary Polynomial- Exponential- Exponential-
utilization time algorithm time algorithm time algorithm
EDF
(Feasibility)
Utilization Polynomial- Pseudo-poly.- Pseudo-poly.-
bounded by time algorithm time algorithm time algorithm
a constant ¢ for0<c<1 for0<c<1

t Thanks, Jim



NEW LOWER BOUNDS ON UNIPROCESSOR SCHEDULABILITY

Implicit . Constrained | Arbitrary
deadlines i deadlines . deadlines
(d=p) ! d<p) ' (d, p unrelated)
I I
Arbitrary Pseudo-poly.- Pseudo-poly.-
utilization time algorithm time algorithm
FP -
Polynomial-
Utilization time algorithm Pseudo-poly.-
bounded by for ¢ < In2 and time algorithm
tant =
aconstant ¢ RMT priorities for0<e<1
Arbitrary Polynomial- Exponential- Exponential-
utilization time algorithm time algorithm time algorithm
EDF
(Feasibility)
Utilization Polynomial- ?seu(ilo—p?lg.— Fseu(ilo»p?ll)jr.»
bounded by time algorithm time algorithm time algorithm
a constant ¢ for0<c<1 for0<c<1

t Thanks, Jim



NEW LOWER BOUNDS ON UNIPROCESSOR SCHEDULABILITY

Implicit . Constrained | Arbitrary
deadlines . deadlines . deadlines
(d=p) ! d<p) ' (d, p unrelated)
I I
Arbitrary Pseudo-poly.- Pseudo-poly.- Exponential-
utilization time algorithm time algorithm time algorithm
FP -
Polynomial- .
Utilization time algorithm Pseudo-poly.- Exponential-
bounded by for ¢ < In2 and time algorithm time algorithm
a constant ¢ T\' . for0<e<1 for0<c<1
RM' priorities
Arbitrary Polynomial- Exponential- Exponential-
utilization time algorithm time algorithm time algorithm
EDF
(Feasibility)
Utilization Polynomial- ?seu(ilo—p?lg.— l'Jseudlo»péll)jr.»
bounded by time algorithm time algorithm time algorithm
a constant ¢ for0<ec<1 for0<c<1

t Thanks, Jim



NEW LOWER BOUNDS ON UNIPROCESSOR SCHEDULABILITY

Implicit . Constrained Arbitrary
deadlines i deadlines . deadlines
(d=1p) | (d<p) ' (d, p unrelated)
I I
Arbitrary Pseudo-poly.- Pseudo-poly.- Exponential-
utilization time algorithm time algorithm time algorithm
1
Polynomial- X
Utilization time algorithm Pseudo-poly.- Exponential-
bounded by for ¢ < In2 and time algorithm time algorithm
a constant ¢ RM prioriti for0<c<1 for0<c<1
priorities
Arbitrary Exponential- Exponential-
utilization time algorithm time algorithm
EDF
(Feasibility)
Utilization Pseudo-poly.- Pseudo-poly.-
bounded by time algorithm time algorithm
a constant ¢ for0<c<1 for0<c<1

T Thanks, Jim



NEW LOWER BOUNDS ON UNIPROCESSOR SCHEDULABILITY

Arbitrary
utilization

1 e

Utilization
bounded by
a constant ¢

Arbitrary
utilization
EDF
(Feasibility)

Utilization
bounded by
a constant ¢

Implicit . Constrained
deadlines i deadlines
(d=p) | (d<p)

Arbitrary
deadlines
(d, p unrelated)

Pseudo-poly.-
time algorithm

Pseudo-poly.-
time algorithm

Exponential-
time algorithm

Polynomial-

time algorithm ?Seu‘ilo‘Pf?l})l’-' ‘Exponent‘i;;ll-

for c<In2and tlfmeoa gorit rln t;meoalgorlt Iln

RM priorities orf<e< or<c<
Weakly Weakly

coNP-complete
(E&R, SODA’10)

coNP-complete
(E&R, SODA’10)

Pseudo-poly.-
time algorithm
for0<e<1

Pseudo-poly.-
time algorithm
for0<ec<1

T Thanks, Jim




NEW LOWER BOUNDS ON UNIPROCESSOR SCHEDULABILITY

Implicit . Constrained Arbitrary
deadlines i deadlines . deadlines
(d=p) | (d<p) ' (d, p unrelated)
I I
Arbitrary Pseudo-poly.- Pseudo-poly.- Exponential-
utilization time algorithm time algorithm time algorithm
FP -
Polynomial- X
Utilization time algorithm Pseudo-poly.- Exponential-
bounded by for ¢ < In2 and time algorithm time algorithm
a constant ¢ RM prioriti for0<e<1 for0<ec<1
priorities
Arbitrary
utilization
EDF
(Feasibility)
Utilization Pseudo-poly.- Pseudo-poly.-
bounded by time algorithm time algorithm
a constant ¢ for0<c<1 for0 <c<1

T Thanks, Jim



NEW LOWER BOUNDS ON UNIPROCESSOR SCHEDULABILITY

Arbitrary
utilization

P -e-o----e-

Utilization

bounded by

a constant ¢

Arbitrary
utilization
EDF
(Feasibility)

Utilization
bounded by
a constant ¢

Implicit . Constrained | Arbitrary
deadlines . deadlines . deadlines
(d=1p) | (d<p) ' (d, p unrelated)
I I
Pseudo-poly.- Pseudo-poly.- Exponential-
time algorithm time algorithm time algorithm
Polynomial- X
time algorithm 1.?’seudo—p(.le.— ‘Exponentllal—
for ¢ < In2 and time algorithm time algorithm
RM priorities for0<ce<1 for0<c<1
priori

Weakly
coNP-complete
for0 <ec<1
(RTSS’15)

Weakly
coNP-complete
forO0<e<1
(RTSS’15)

 Thanks, Jim



NEW LOWER BOUNDS ON UNIPROCESSOR SCHEDULABILITY

Arbitrary
utilization

P -e-o----e-

Utilization

bounded by

a constant ¢

Arbitrary
utilization
EDF
(Feasibility)
Utilization

bounded by
a constant ¢

Implicit . Constrained | Arbitrary
deadlines . deadlines . deadlines
(d=1p) | (d<p) ' (d, p unrelated)
VLG el Exponential-
NP-complete NP-complete time alorithm
(New) (New) &
Polynomial- X
time algorithm | Pseudopolyc | Exponentil
for ¢ < In2 and time algorithm time algorithm
RM prioriti for0<ce<1 for0<c<1
priorities

Weakly
coNP-complete
for0 <ec<1
(RTSS’15)

Weakly
coNP-complete
forO0<e<1
(RTSS’15)

T Thanks, Jim



NEW LOWER BOUNDS ON UNIPROCESSOR SCHEDULABILITY

Arbitrary
utilization

1 e

Utilization

bounded by

a constant ¢

Arbitrary
utilization
EDF
(Feasibility)
Utilization

bounded by
a constant ¢

Implicit . Constrained | Arbitrary
deadlines . deadlines . deadlines
(d=1p) | (d<p) ' (d, p unrelated)
VLG el Exponential-
NP-complete NP-complete time alorithm
(New) (New) &
Polynomial- Weakly ial
time algorithm NP-complete ,EXPO;lent,l?l_
for c < In2and for0<c<1 time algorithm
RM prioriti for0<c<1
priorities (New)

Weakly
coNP-complete
for0 <ec<1
(RTSS’15)

Weakly

coNP-complete

for0<c<1
(RTSS’15)

T Thanks, Jim




NEW LOWER BOUNDS ON UNIPROCESSOR SCHEDULABILITY

Arbitrary
utilization

P -e-o----e-

Utilization

bounded by

a constant ¢

Arbitrary
utilization
EDF
(Feasibility)
Utilization

bounded by
a constant ¢

Implicit . Constrained | Arbitrary
deadlines i deadlines ! deadlines
(d=1p) | (d<p) ' (d, p unrelated)
NP‘-NeakI}I \jvea]dy Weakly
complete NP-complete
(New) (New) NP-hard
Polynomial- Weakly
time algorithm NP-complete Weakly
for ¢ < In2and for0<c<1 forNOP;hiri 1
RM priorities (New)

T Thanks, Jim

Weakly
coNP-complete
for0 <ec<1
(RTSS’15)

Weakly

coNP-complete

for0<c<1
(RTSS’15)




