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Sensor Data Fusion in BIRD (TET, BIROS) AOCS
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Sensor Data Fusion in BIRD (TET, BIROS) AOCS
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Introduction: ASAP scheduling

Conservative scheduling in one code block:
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Outline

» Tasking Framework
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» Tasking Modeling Language (TML)
* Outlook & Conclusion




DLR.de + Chart 6 > Tasking Framework > Zain A. H. Hammadeh > OSPERT2019 > 09.07.2019

Tasking Framework: Elements
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Tasking Framework: API
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Tasking Framework: Sequence
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Tasking Framework: Sequence cont’d
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Call semantics
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Outline

» Tasking Framework
* API
» Activation model
« Call semantics

« Execution model
» Scheduling and priority handling

» Tasking Modeling Language (TML)
* Outlook & Conclusion




DLR.de + Chart 13

Execution Platform

Platform

> Tasking Framework > Zain A. H. Hammadeh > OSPERT2019 > 09.07.2019

class Execution /

e ——— — — — — ===

il

Specific

SchedulerPolicy:ty

Tasking::SchedulerProvider

i

SchedulerExecutionModel ]

Tasking: Scheduler

Tasking::Task

Tasking::SchedulePolicy

Tasking::Ewvent

Channel

= =
+associstedScheduler
+scheduler parent wstructs impl
Tasking:Taskimpl
—{ Mutex J b g
+synfhronizationMutex +associated Tasks
[l
3 s
+time +timsQueushlutex +mutex \ \
Nplu
. astructs
T a Tasking::Schedulerimpl
Signaler ooty

el [ +clock

ClockExecutionModel —
+clock astructs

Tasking:Eventimpl
+queueHead -impl
— _D

+qusueTsil +parent

i DLR




DLR.de « Chart 14 > Tasking Framework > Zain A. H. Hammadeh > OSPERT2019 > 09.07.2019

Execution model
Executors (threads)

Scheduler

/ \ * Work-conserving scheduling

Task, Scheduling « The load is balanced on the
- available executors

Taskl pOIICy Em

. Thread's life cycle: o
TaSkn Queue exl eXm wait(&cond_var)
create()

Scheduling policies:

FIFO (-,




DLR.de * Chart15 > Tasking Framework > Zain A. H. Hammadeh > OSPERT2019 > 09.07.2019

Scheduling and priority handling Partitioned Global
—— scheduling scheduling
Application
Global
Schedulerl scheduling Scheduler2
Task Scheduling Tasko Scheduling
Task, policy Task, policy am
- -
| |
Task,, Queue X1 SXmi || Task,, Queue X1 &Xmg
Scheduler3 Scheduler4
Tasko Scheduling Tasko Scheduling
Taskl pO”Cy EEm Taskl pOIiCy EEm
- -
| |
Task,, Queue €X; X3 Task., Queue ex; X4

i DLR

/
@




DLR.de * Chart 16 > Tasking Framework > Zain A. H. Hammadeh > OSPERT2019 > 09.07.2019

Outline

» Tasking Framework
* API
» Activation model
« Call semantics

» Execution model
* Scheduling and priority handling

|- Tasking Modeling Language (TML)

e Outlook & Conclusion




DLR.de * Chart17 > Tasking Framework > Zain A. H. Hammadeh > OSPERT2019 > 09.07.2019

Tasking Modelling Language (TML)

« Advanced editor with modeling support +
Integration into Eclipse IDE
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Outlook

» Work stealing

* Open source:
* introducing releases
 contribution rules
* legal regulations

 Bare-metal
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Conclusion

» Tasking Framework
« software development library
 event-driven multithreading execution platform
e C++
« compatible with the POSIX-based RTOS

+ dedicated for data-driven on-board software systems

* Interested?

Website: https://www.dlIr.de/sc/srv
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