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Agenda
• How to Create a Queue
• How a Queue Manages Data it Contains
• How to Send/Receive Data on Queue
• Blocking on a Queue
• Task Priorities When Writing/Reading
• Blocking on Multiple Queues
• Overwriting Data in a Queue
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• Queues are Primatively:
• Message channels with storage

• User Defined Depths and Data Types

• Synchronization Mechanisms
• Can Block and Synch like Semaphores

• Queue’s are Default FIFO Structures…. 
but operations provided for Stack Type 
operations…….

Queue Basics
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xQueueCreate() API
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xQueueCreate() API
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Writing into the Queue

xQueueSend()     Identical behaviors
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Writing into the Queue
BaseType_t xQueueSend (QueueHandle_t Xqueue,

const void * pvItemToQueue,
TickType_t xTicksToWait);
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Writing into the Queue
BaseType_t xQueueSend (QueueHandle_t Xqueue,

const void * pvItemToQueue,
TickType_t xTicksToWait);

Key Idea*    Task will be suspended if trying to place
new data into a full queue………

Can use this to synchronize:  how ?
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Reading (Receiving) from the Queue
BaseType_t xQueueReceive (QueueHandle_t Xqueue,

const void * pvBuffer,
TickType_t xTicksToWait);
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Reading (Receiving) from the Queue
BaseType_t xQueueReceive (QueueHandle_t Xqueue,

const void * pvBuffer,
TickType_t xTicksToWait);
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Lets Play……

Priorites = Low

Priority = High

Write
100

Write
200
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Lets Play……

Priorites = Low

Priority = High

Write
100

Write
200

1. Receiver starts by reading and is blocked

2. Task 1 writes into Queue…..What happens ?
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Lets Play……

Receiver

Sender2

Sender1

t1                 Time                ->
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Lets Play……
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Expanding a Little….

Controller processing multiple input streams
Q:  How to tell which entry is from what source ?
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Expanding a Little….

A: Use a struct with a key (identifier) with data
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Expanding a Little….
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Expanding a Little….
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Expanding a Little….
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Expanding a Little….
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Expanding a Little….sender….
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Expanding a Little….receiver….
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Expanding a Little….main….
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Execution in words….
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Execution in words….
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Execution in words….
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Execution in words….
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Execution in words….
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Execution in words….
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Execution in words….
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Expanding a Little…Output….
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Expanding a Little…sched sequence….
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Mailboxes (Ch 4.7)

Winning
Lotto Ticket

Information is put in and removed from a Queue
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Mailboxes (Ch 4.7)

Mailbox = Queue of length 1
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Mailboxes (Ch 4.7)

Mailbox = Queue of length 1

Information is put in Queue: Copied Out by a Reader but remains
In Queue (Mailbox): and Read by Multiple Readers ! : Until Overwritten

Winning
Lotto Ticket

Winning
Lotto Ticket

Parking
Ticket
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Mailboxes (Ch 4.7)
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Mailboxes (Ch 4.7)
BaseType_t xQueueOverwrite(QueueHandle_t xQueue, 

const void * pvItemToQueue );

Unlike xQueueSendToBack(), if the queue is already full, 
then xQueueOverwrite() will overwrite data that is already in the queue.

xQueueOverwrite() should only be used with queues that have a length 
of one. That restriction avoids the need for the function’s implementation 
to make an arbitrary decision as to which item in the queue to overwrite, 
if the queue is full.
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Mailboxes (Ch 4.7)

BaseType_t xQueuePeek( QueueHandle_t xQueue,
void * const pvBuffer,
TickType_t xTicksToWait );
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Mailboxes (Ch 4.7)
BaseType_t xQueuePeek( QueueHandle_t xQueue,

void * const pvBuffer,
TickType_t xTicksToWait );

xQueuePeek() is used to receive (read) an item from a queue 
without the item being removed from the queue.
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Mailboxes (Ch 4.7)


