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Problem statement
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» Controlling one or more motors in a distributed environment
* Input and output is handled at exact specified time instants

» The hardware is subjected to vibrations and temperature differences






GCS - "What is the time”
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GCS - Using the CAN properties
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GCS - Clock Correction
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GCS - Clock Correction
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Master

GCS - Controlling the time

RTC
(Real time clock)

Feedback




GCS - Implementation




GCS - Test Setup
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GCS - Processor occupation
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Comparison with other protocols
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Time manager

General time-management
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Time manager

« Conventional time management (dynamic)
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Time manager
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« A time manager without queues (static time management)

 Each entry (row) consists of 5

attributes:
— Offset
— Tasks with_deadline
— Input_driver
— Tasks to release
— Output_driver




Static time manager operation
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with every tick interrupt do {
update current time
If ( current_time < schedule]l].offset) return from interrupt;
else {
generate a deadline violation vector if some tasks_with_deadline
have not yet finished execution, and disable those tasks;

execute the output_drivers of tasks that have finished execution;

release tasks specified by the tasks to release vector
(if not disabled);

execute the input_drivers of released tasks;
| =1+ 1 (mod (schedule length));
iInvoke the Task Manager,



Timed multitasking
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Read Input Produce Output
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Distributed Timed Multitasking
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Patterns for task execution

Phase aligned transaction
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Patterns for task execution

Fixed offsets
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Patterns for task execution

Phase aligned transaction with one period delay
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Fixed offsets with one period delay

Patterns for task execution
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Patterns for task execution

Fixed offsets with short period time
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Conclusion

 The advantages

— Low overhead
* Only one GCS message needs to be send at each synchronization point
 The message consists of 7 bytes

— Cheap
« COTS component for CAN communication is used
« The implementation is purely software based

— Flexible
» Regulating the frequency of synchronization determines the precision

 The disadvantages
— Processor load
* Processing power is used at each synchronization point
— The system is not fault tolerant



