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RTSS industry session: 43rd Real-time Systems Syposium 2022,December 5 - 8, 2022,Houston, USA

e It is our great pleasure to invite you to participate in the RTSS 2022 Industry challenge. This is an open
challenge to researchers in both industry as well as academia, to present novel ideas to tackle a specific
problem/domain.

e The challenge, this year, is to understand how high-performance/heterogeneous/GPU-style architectures can
be better used in real-time embedded systems. A detailed write up is available here: http://2022.rtss.org/wp -
content/uploads/2022/06/rtss 2022 industry challenge cfp.pdf

Reviewings:
e The paper addresses an interesting problem

e The paper presents an allocation and a scheduling algorithm for FPGA-accelerated platforms, where a task can
be implemented through hardware or software means, respectively on an FPGA or a multi-core complex. The
allocation relies in particular on maximising the overall hardware gain, the timing improvements from
deploying tasks in hardware of their software counterparts.The paper is a pleasant read as it manages to
clearly present its system model and problem,

e This paper presents a hardware implementation gain based approach to scheduling. The paper presents a
heuristic strategy based on linear programming that maximizes hardware gain 'makespan’, i.e., the worst case
task finish time. The paper presents some pseudocode in Algorithm 1 for task allocation phase and scheduling
phase in Algorithm 2. Some empirical results are subsequently presented. The paper is readable to a reader
from a technical background
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- Summary

Name BRAM 18K DSP48E FF LUT
DSP - - - -
Expression 0 2
FIFO - -
Instance 43 52 6956965232
Memory 189 3104 416
Multiplexer 6939
Register 319
Total 232 52 7299272589
Available 280 220 106400 53200
Utilization (%) 82 23 68 136
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Utilization Estimates

- Summary

Name
DSP
Expression
FIFO
Instance 30
Memory 32
Multiplexer
Register -
Total 62
Available 280
Utilization (%) 22
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Test TSR with hardware

In [5]: results = classifier hw.classify(images)
time = results[@]
for i in range(1l, len(results))
print("Identified sign: {0}".format((classifier hw.class name(results[i]))))
print("Identification took %.2f microseconds, %.2f usec per image" % (time,time/len(images)))
print("TSR can identify %.2f images per second with hardware" % (1000000.0/(time/len(images))))

Identified sign: Stop
Identification took 49463.00 microseconds, 49463.00 usec per image
TSR can identify 20.22 images per second with hardware
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Test TSR with software

results = classifier sw.classify(images)
time = results[0]
for 1 in range(1, len(results))

print("Identified sign: {0}".format((classifier sw.class name(results[i]))))
print("Identification took %.2f microseconds, %.2f usec per image" % (time,time/len(images)))
print("TSR can identify %.2f images per second with software" % (1000000.0/(time/len(images))))

Identified sign: Stop
Identification took 812910.00 microseconds, 812910.00 usec per image
TSR can identify 1.23 images per second with software
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Test TSR with hardware

results = classifier _hw.classify(images)
time = results[@]
for i in range(l, len(results))

print("Identified sign: {e}".format(({classifier hw.class name(results[i]))}})
print{"Identification took %.2f microseconds, %.2f usec per image" % (time,time/len({images)})
print(“TSR can identify % 2f images per second with hardware" % (1000000.0/(time/len(images))}}}

Identified sign: Children crossing ahead

Identified sign: Wild animals

Identified sign: 58 Km/h

Identification took 142478.80 microseconds, 47492.67 usec per image
TSR can identify 21.86 images per second with hardware

Test TSR with software

results = classifier sw.classify(images)
time = results[e]
for i in range(l, len(results))

print("Identified sign: {@}".format((classifier sw.class name(results[i])}})}
print{"Identification took %.2f microseconds, %.2f usec per image" % (time,time/len(images)})
print{"TSR can identify % 2f images per second with software" % (leeeee.0/(time/len(images}))}

Identified sign: Children crossing ahead

Identified sign: Wild animals

Identified sign: 58 Km/h

Identification took 2459037.00 microseconds, 819679.80 usec per image
TSR can identify 1.22 images per second with software
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