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What is a real-time operating system?

Multitasking

Decides which task

has to run
Preemptive scheduling Cooperative scheduling
The task that is running can be The task decides when it has to
interrupted by the scheduler stop.

when a higher-priority task
needs to run.

Preemptive scheduling is what we need for a real-time system.
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Multitasking in FreeRTOS

Different possibilities for scheduling the tasks on FreeRTOS:

Round-Robin scheduling

Every task has the same priority.

Every task is given a fixed time to execute.
When time is over, the current task is
preempted and the next ready task
executes.

Fixed Priority scheduling

A priority level is given to every created
task.

The highest priority task executes, but is
given a fixed time period.

When time is over, the current task is
preempted and the next highest priority
ready task executes.
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CPU Subsystem
PSoC 63 EWIETRTTIICTT ] [ EWIRTETT ] CRYPTO
somta, | | e || oo | | oon | Commer | | o | | i
1 : 1024+32 KB 8x 32 KB 128 KB 1 z (1.1V) .
T 50 MHz (0.9V) 25 MHz (0.9V) o | | e
A e SRAM Coniroier ROM Conlraber W—W i slanMIC Iridigor IO
Power
Sesa Conf] ags 10 il S I : {4 il
GvF_| VD [ System Interconnect (Multi Layer AHB, MPU/SMPU, IPC)
PWRSYS-LPULP ﬁ H ﬁ
Buck ﬁ Peripheral Interconnect (MMIQ, PPU) - h?mla
1L 3 1L :
Programmable Programmable = = Audio Bluetoath Low = E
Analog Digital 5 = E % i Subsystem | | Energy Subsystem | || [£] | =
g 5
SAR ADC DAC 8|55 84|52 E = E‘E .
($2-bit) (12-bi) - 5|52 = g BlEdz g g <
o 5|14 [28 23] |22 3 e | | (B |5 IZE| |23
o Q B 25 = Layer wl |5 :
g af (©|88] [28] |28 4 gli1g] |8k |82
@ = Sg| =< i [ Dgieme ] | |W] | =
xi2 = = = = ur| (e i ;
S : 28 E
ﬂ ! o
SARMOX CTECTER i SE S e g
e aw@” Port Interface & Digtal Systen Interconnedt (DSH) |
L [ L. E.
) .mL!aan ; ; : :
Teed IO Makix, O Bundary e ] b
' ) i 1 gs
[ 7% GPID (6 of ihese 8ie OUT] 1
10 Subsystem
- T Programmable Digital
- QSPI Interface

i

iz

e Programmable Analog
Je* Cryptography Accelerators

Energy Profiler

Capacitive Sensing Security Built into Platform Architecture



Round-robin scheduling - Preemptive scheduling VS Cooperative Scheduling
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Task 1 — EktéAeon Task 2 — EktéAeon Task 3 — EktéAeon

Median: 127 Median: 117 Median: 1801
Max: 132 Max: 121 Max: 2212
Min: 112 Min: 102 Min: 1555

Median: 111 Median: 105 Median: 1611
Max: 112 Max: 111 Max: 1912
Min: 106 Min: 101 Min: 1125

e Task 1: Métpnon Bepupokpaoiog TiskA
e Task 2: Métpnon proximity Prio = 10
e Task 3. XTlolpo KOl ATTOOTOAN TTOKETOU Task B

Prio = 10
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Stream Analytics

Azure Databricks
(ML)

Network Devices — PSoC6 NBloT
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Thank youl!




