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Introduction

» Increasing computational requirements of modern applications

» Next-generation embedded systems will move from single-processor to
multiprocessor and heterogeneous platforms

» Need to designh mechanisms to isolate single applications
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Derive a mathematical model of the regulation

Build a software infrastructure to enable the regulation
from Linux
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Evaluation of the effectiveness of the regulation using
benchmarks
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» The ARM QoS-400 traffic regulators can limit the traffic that is
traversing them. Based on a variant of TSPEC specifications (RFC 2215).

» The Xilinx’s Ultrascale+ MPSoC has a dedicated regulator for almost
every device in the system.

> 3 operating modes:
= Qutstanding transaction regulation

= Transaction latency regulation

= | Transaction rate regulation
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> Validation of theoretical model

» Effects of regulation on tasks’ execution time:

= San Diego Vision Benchmarks Suite (SD-VBS)

» Effects of regulation on |/O devices’ transfer time
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» Maximum observed execution times (in milliseconds) as a function of the regulation control value
of two devices reported on the axis of each chart.
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>

Maximum observed execution times (in milliseconds) as a function of the regulation control value

of two devices reported on the axis of each chart.
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» Effects of QoS regulation on the transfer time (in clock cycles) of other 1/O devices
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» Effects of QoS regulation on the transfer time (in clock cycles) of other 1/O devices

(A) FPD-DMA (B) LPD-DMA (C) GEM

o 3.5-10° ‘ ' 1.5-107

= 5-105 |

. e

5 3.10° % - 10

= . 4.10°

ﬁ' 25.10° 2 f,\, A —A““—-A A A —O e [ 5.10° : I x— ‘

OFF 100 80 40 I OFF 100 80 40 I OFF 100 80 40 I

regulation value (hex) regulation value (hex) regulation value (hex)

—A— GEM — [} LPD-DMA || —A— GEM —— FPD-DMA “1— LPD-DMA —3¢«— FPD-DMA




4o,...  Conclusions and Future Work

Real-Time Systems Laboratory

» We analytically derived a model for the Q0S-400 regulator
» We developed a strategy to access the configuration register at ELO on the Ultrascale+ MPSoC

» We experimentally evaluated the effect of the memory interference generated by I/O devices and its
regulation on the execution time of tasks and the transfer time of 1/O devices.

Future work:

» Optimisation methods to simultaneously optimize the memory bandwidth of tasks and
I/O deviced

» Study of the trade-off between tasks’ response time and 1/O bandwidth
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