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Application Programing Interface (API)




DLR.de * Chart6 > Tasking Framework from A to Z > Zain Hammadeh « Embedded Systems Week 2020 > 20.09.2020

Elements

Sensor A

Sensor C H

Sensor B

orD j""""' |IIIII

Sens




DLR.de * Chart7 > Tasking Framework from A to Z > Zain Hammadeh « Embedded Systems Week 2020 > 20.09.2020

Concept

Separation between data and functionality

Channel, Channel,

Data
container

Reusability Data handling Dlsgglstléﬁg

Interface

SpwW
4 Router -

h SpwW
"| Router

N
I/F Node
(RTU)




DLR.de * Chart8 > Tasking Framework from A to Z > Zain Hammadeh « Embedded Systems Week 2020 > 20.09.2020

Sequence

-
-

thread

-7
’/
-
-

- ~perform()

Sensor A push() notifylnput() 5ctivate()

Sensor C

Sensor B

O AT GF




DLR.de * Chart9 > Tasking Framework from A to Z > Zain Hammadeh « Embedded Systems Week 2020 > 20.09.2020

Sequence cont’d

notifylnput

perform

T
. signal
Cd

synchrohizeStart
P synchrongzeStart
-\
execute
svnchronizeEnd
< synchronjzeEnd




DLR.de ¢ Chart 10 > Tasking Framework from A to Z > Zain Hammadeh « Embedded Systems Week 2020 > 20.09.2020

A P I class APl /

v

Tasking::SchedulePolic

+parent

Tasking:: Tasking::Scheduler
SchedulePolicyLifo +policy

+a$0ciatedScheduIer/I\ +scheduler

#head +associatedTasks
+parent
Tasking::Task +m_channg| Tasking::Channel Tasking::
PeriodicScheduleTrigge
-m_inputs
Zﬁ +activ+trigge
Tasking::InputArray Tasking::Event

+periodicSchedule

+parent

+clock

Tasking::Input Tasking::

PeriodicSchedule

+inputs




DLR.de + Chart 11 > Tasking Framework from A to Z > Zain Hammadeh « Embedded Systems Week 2020 > 20.09.2020

Example
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Example
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Activation model
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Activation model

bool final;
If true, activate the
task immediately

in,,final
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Tasking::Event

class Event : public Channel

1
b _ Event Handler

if (parent.shallFire()) -7
{ -

parent.onFire();

static_cast<UnprotectedChannelAccess&>(parent).push();
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Execution model
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Scheduling and priority handling
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Handling Events
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Unit Test
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Unit tests
void
SchedulerUnitTest.h Tasking::SchedulerUnitTest::schedule(Tasking::Time timeSpan)
{
SchedulerUnitTest.cpp // Step forward in time

unitTestclock.step(timeSpan);

// Doing execution

Schedulerimpl& implementation = getimpl();
do

——====

test/

implementation.handleEvents();
for (Taskimpl* task = implementation.policy.nextTask(); (task != nullptr);
task = implementation.policy.nextTask())

{

implementation.execute(*task);

}

} while (implementation.clock.isPending());
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Unit tests

SchedulerUnitTest.h

main.cpp testSchedulerUnitTest.cpp

SchedulerUnitTest.cpp

testBarrier.cpp testPeriodicSchedule.cpp

testClock.cpp testSchedulePolicyFifo.cpp

testSchedulePolicyLifo.cpp testTask.cpp

testSchedulePolicyPriority.cpp testTaskChannel.cpp

testTaskEvent.cpp testTaskIinputArray.cpp

testTaskGroup.cpp testTaskIinput.cpp

e
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Unit tests

testSchedulerUnitTest.cpp

#include <gtest/gtest.h> testPeriodicSchedule.cpp

SchedulerUnitTest.h

SchedulerUnitTest.cpp

astSchedulePolicyFifo.cpp

int
main(int argc, char **argv)

{ testTask.cpp

::testing::InitGoogleTest(&argc, argv); testTaskChannel.cpp

return RUN_ALL_TESTS();

testTaskIinputArray.cpp
}

testTaskinput.cpp

L---------------------------------------

e
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Documentation
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Documentation
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Live Q&A session

Sunday 20.09.2020 11:00am

Tutorial 4: Tasking Framework: An open-source software

at 11:00 — 12:00 am EDT development library for on-board software systems

at 05:00-06:00 pm Berlin oy R

* This tutorial is a live Q&A session with pre-recorded videos made available
before the event.

Tasking Framework is a C++ software development library and an event-driven
multithreading execution platform. It is developed by the Institute for Software
Technology, German Aerospace Center (DLR). Tasking Framework is dedicated
to improve the reusability in developing embedded software systems and to
reconcile the embedded software with model-driven software development. It
can be used to develop, but not dedicated for, critical as well as non-critical
embedded software on single-core as well as parallel architectures. Tasking
Framework gives software developers the ability to implement their
applications as task graphs with arbitrary activation patterns (periodic,
aperiodic and sporadic) using a set of abstract classes with virtual methods. It is
compatible with the POSIX-based operating systems, mainly Linux and RTEMS.
The Tasking Framework was successfully used in, for instance, the attitude orbit

Read more




