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maintains its response time

Solvable with variable-bandwidth servers 
(VBS)

Results:
• constant-time scheduling algorithm
• constant time admission test
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Resources and VBS

• VBS is determined by a bandwidth cap (  )
• VBS processes dynamically adjust speed (change resources)

• generalization of constant bandwidth servers (CBS) 
[Abeni and Buttazzo 2004]
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Scheduling result and bounds

Processes P1, P2, . . . , Pn on VBSs u1, u2, . . . , un

are schedulable if
�n

i=1 ui ≤ 1

For any action α on a resource (λ,π) we have:

• upper response-time bound
�
load
λ

�
π + π − 1

• lower response-time bound
�
load
λ

�
π

• jitter π − 1

a sufficient condition
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Provided a bound on the number 
of scheduler invocations  is known 

VBS, CBS,...

Reasons for scheduler invocation with 
VBS: release, limit/completion

process 1
(1,4)

0 4 8

process 2
(1,6)

0 6 12

12

R L L R L R R,L C R,C
for VBS

N =

�
π

gcd(all periods)

�
+ 1
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bounds:

�
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Possible optimization
Scheduling invocations due to release 
can be considered as a separate process

process 1
(1,4)

0 4 8

process 2
(1,6)

0 6 12

12

0 6 122 4 8 10

scheduler
process
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