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Multi-core: a challenge?

[. . .] multi-core hardware raises substantial challenges [. . .] Maiza et al. 2018

This poses new challenges for scheduling [. . .], Agrawal et al. 2017

[. . .] engineers now face serious challenges [. . .], Chang et al. 2013

One of the major challenges [. . .] is the interference [. . .], Freitag et al. 2018
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Existing approaches

• Time Division Multiple Access
• Memory Centric scheduling
• Bandwidth Regulator
• More advanced analysis
• . . .
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× Specialised hardware

× High analytical complexity

× Not implemented
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Our work: Memory Centric

• Specialised hardware COTS

• High analytical complexity Easier to analyse
• Not implemented Implemented in a RTOS
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Assumptions: data

⇒
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Assumptions: hardware
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Contention vs Memory centric
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Contention vs Memory centric
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Memory centric approach, τ0�τ1
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Critical section and preemptive mutex
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Adding semantics to memory phases

prefetch write-back prefetch write-back

τi Pi,1 Ei,1 Wi,1 Pi,2 Ei,2 Wi,2

S1,1 S1,2
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S-MP and A-MP approaches

0 5 10 15 20 25 30 35 40

τ0 P E W P E W

τ1 P P E W P E W

τ2 P E W

Synchronous memory phases (S-MP), τ0�τ1�τ2
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S-MP and A-MP approaches

0 5 10 15 20 25 30

Memory Phase Worker P P P WPWPW WPWPW WW WW

τ0 P EA EB EA EB

τ1 P EA EB EA EB

τ2 P EA EB

Asynchronous memory phases (A-MP), τ0�τ1�τ2
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Experimentation



Experimental setup

+

BD-SL-I.MX6 HIPPEROS
4 Cortex-A9 cores

1GB of DDR3 RAM
=

3 applications, 4 tasks, 430000 executions
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Experimental setup
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WOET Inflation factor τ0

τ0 ∅
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Improvement factor τ2

Mem. Centric WOET

Contention WOET
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Improvement factor τ2

Mem. Centric WOET

Contention WOET

Up to 40% gain!
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Schedulability analysis

Yao et al. 2016 validation



From PEW-tasks to distributed tasks

P E W

Core 1
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Core 1Mem Mem
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From PEW-tasks to distributed tasks

P E W

Core 1

1 P E W

Core 1Mem Mem

MAST tool
mast.unican.es

+
• Hollistic

• Offset

• Offset-optimised

15

mast.unican.es


Practical results
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Paper’s details
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Conclusion

0 10 20 30 40
time (s)

900

1000

1100

1200
ex

ec
ut

io
n 

tim
e 

(u
s)

contention
this paper

18



? > jrivasco@ulb.ac.be


	Memory Centric
	Experimentation
	Schedulability analysis

