xVersi on" 2011.11.5.1"

nodul e queues

public
#Docunent queues
i
/I Generic queue (fifo) support
1
/I Version 2, 2008-03-05
1
1
/I When including this file in make.4th and using
/I the uses directive (uses queues endUses)) Queue
/I following way :
1
/I [[queue]] QueueName QueuelLength // (--)
i
/I QueueLength must be a power of 2 and can't exce
l
i
/I Some X4th words will be auto defined (but be on
/I used) for each timer :
1
/I Constants and variables, the variables are grou
/I one RAM bank.
l
/I QueuelLength Constant QueueNameLength // Hold
/I QueuelLength Array QueueName // Hold
/I Variable QueueNameFreeCount /I Hold
l I fr
/I Variable QueueNameFillCount /I Hold
1 I fi
/I Variable QueueNamelnPtr /I Hold
1 /I po
/I Variable QueueNameOutPtr /I Hold
l /I poin
/I Variable QueueNameOverflows Il Curr
/I Variable QueueNameUnderflows Il Curr
/I Variable QueueNameTmp II'Ate
l
l
/I Interface, as a set of colon definitions
1
/I QueueName.hasData ( --b) //Retu
I I pr
/I QueueName.hasRoom ( --b) //Retu
l I fr
/I QueueName.read ( -b) //Read
1 /I un
l /I av
/I QueueName.write (b--) /IWrit
1 /I du
l /I fu
/I QueueName.overflows ( --b) //Retu
l | si
/I QueueName.underflows ( --b) //Retu
1 Il si
/I QueueName.clear (- ) [/lFlus
1
1
/I Interrupt interface, as a set of interrupt call
1
/I These words take a value from or deliver it to
l
/' QueueNamelntRead ( -- ) [/lare
l /I in
/I QueueNamelntWrite ( -- ) /lawr
1 /I in
l
/I Before the interrupt handler can use the above
/I data to be available or free space to be availa
/I the variables :
1
/I Variable QueueNameFreeCount /I Hold
l | fr
/I Variable QueueNameFillCount // Hold
1 I fi
#endDoc

{ /I Start meta compiler

I
/I Support macro's for queues, all meta words

macro queue. hasData ( aNane ) ( -- bCount )

PushReg <@ $aNane$">Fill Count
endMacr o
#doc
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/I [[Queues]] Get number of data bytes available
#endDoc

I

macro queue. hasRoom ( aNane ) ( -- bCount )

PushReg <@ $aNane$">FreeCount
endMacr o

#doc

/I [[Queues]] Get number of free entries

#endDoc

I T

macro queue.read ( aNane ) ( -- bData )
PushNot hi ng
nov #<@ $aNanme$">Fill Count, w3
dec [ w3], [ w3]
bra n, <@ $aNane$">_underfl ow
nov #<@ $aName$">, wl
nov <@ $aNane$">QutPtr, w2
clr w0
mv.b [ wl + w2], w0
inc w2, w2
and #<@ $aNane$">Length - 1, w2
nov w2, <@ $aNane$">QutPtr
inc <@ $aNanme$" >Fr eeCount
bra <@ $aNane$">_rd_done

<@ $aNanme$">_underfl ow:

inc [ w3], [ w3]
inc <@ $aNanme$">Underfl ows

; I/ Fall through to done

<@ $aNanme$">_rd_done:
endMacr o
#doc
/I [[Queues]] Read first byte from queue.
/I When no bytes are available ([[queue.HasData]]
/I is undefined and the underflow count is increme
#endDoc

I

macro queue.wite ( aNanme ) ( bData -- )

nov #<@ $aNanme$" >FreeCount, w3
dec [ w3], [ w3]

bra n, <@ $aNane$">_overflow
nov #<@ $aNanme$">, wl

nov <@ $aName$">InPtr, w2

nmov.b  wo, [ wl + w2]

inc w2, w2

and #<@ $aNane$">Length - 1, w2
nov w2, <@ $aNane$">InPtr

inc <@ $aNanme$" >Fi |l Count

bra <@ $aNane$">_w _done

<@ $aName$">_overflow

inc [ w3], [ w3]
inc <@ $aNane$">Overfl ows

; I/ Fall through to done
<@ $aNanme$">_wr _done:

Dr op
endMacr o
#doc
/I [[Queues]] Write byte to queue.
/I When no empty cells are available ([[queue.HasR
/I byte is discarded and the overflow count is inc
#endDoc

I

[

[

/I Make room for result

/I Point w3 to fill count

/I Claim data, one less filled

/I Bl no data, queue underflow
/I Set up buffer pointer in wl
/I Clear upper byte

/I get byte

/I Data read, advance out ptr
/I Wrap at length

/I write back to memory

/I One more free
/I B/ done

/I Unclaim data
/I Increment underflow count

returns 0) the result
nted by one.

[

/I Point to free count
/I Claim room, one less free
/I Bl no room, queue overflow

/I Set up pointer

/I Store byte

/I Advance in ptr

/I One more filled
/I B/ done

/I 'Unclaim room
/I Increment overflow count

/I Drop a stack entry

oom]] returns 0) the data
remented by one.

[



macro queue.overflows ( aNane ) ( -- bCount )

nov #<@ $aNane$">Overflows, wl ; I/ Point to count
PushReg [ wil] ;I Push current count
subr wo, [ wi], [ wi] ; /I Subtract returned count from current
endMacr o
#doc
/I [[Queues]] Get number of overflows since last r ead
#endDoc
R M
macro queue. underflows ( aNane ) ( -- bCount )
nov #<@ $aNane$">Underflows, wl ; I/ Point to count

PushReg [ wil]
subr wo, [ wi], [ wi]

;I Push current count
; /I Subtract returned count from current

endMacr o

#doc

/I [[Queues]] Get number of underflows since last read

#endDoc

I M

/I Parameterized high level definitions

l

/I Define the following as meta code so no target ¢ ode can directly be
/I created from this

macro queue ( aNanme aSize ) ( -- )
<!

$aSi ze$ constant $aNane$lLength

$aSi ze$ array $aNane$ #/1 [[ Queues]] Queue data storage

vari abl e $aName$Fr eeCount #// [[Queues]] Nunber of free cells in the queue

vari abl e $aName$Fi | | Count #// [[Queues]] Nunber of filled cells in the queue

vari abl e $aName$! nPtr #// [[Queues]] Location of the first free cell in the queue
vari abl e $aName$Qut Pt r #// [[Queues]] Location of the first filled cell in the queue
vari abl e $aName$Overf| ows #// [[Queues]] Current number of queue ovefl ows

vari abl e $aName$Underflows #// [[Queues]] Current nunber of queue underflows

$aName$. hasData ( -- b )
#/ 1 [[Queues]] Returns nunber of data itens available in the queue
queue. hasDat a $aName$
resources
$aNames$Fi | | Count
endResour ces
$aName$. hasRoom ( -- b )
#/ 1 [[Queues]] Returns the nunber of free cells available in the queue
queue. hasRoom $aName$
resources
$aName$Fr eeCount
endResour ces

$aName$.read ( -- b))

#/1 [[Queues]] Read first available itemfromthe queue.
#//  When none is available ([[$aNane$. hasData]] returns 0) the result is undefined.

queue. read $aNane$

resources
$aName$
$aNane$Fi | | Count
$aNane$Fr eeCount
$aNanme$Qut Pt r

endResour ces

$aName$. write (b -- )

#/ 1 [[Queues]] Wite data byte in first free |ocation of queue
#/ 1 When no roomis available ([[$aName$. hasRoon]] returns 0) the data byte is discarded.

queue. wite $aName$
resources
$aNane$
$aName$Fi | | Count
$aName$Fr eeCount
$aNames$! nPt r
endResour ces
$aName$. overFlows ( -- b))
#/ 1 [[Queues]] Returns nunber of queue ovweflows since |ast read

queue. over fl ows $aName$



resources
$aNanes$Over f | ows
endResour ces

$aName$. underflows ( -- b))
#/ 1 [[Queues]] Returns the nunber of queue underflows since |ast read
queue. under f | ows $aNane$

resources
$aNanes$Under f | ows
endResour ces

$aNames$. clear ( -- )

#/1 [[Queues]] Cear the queue such that it holds no data

#// and that all cells are avail able.

#/ 1 [[ $aNane$FreeCount]] is set to the queue size, the other queue variables are set to zero.
$aNanme$FreeCount ! /'l Lock queue for wites
$aNanme$Fi | | Count ! /'l Lock queue for reads
$aNanme$! nPt r ! /1 Clear in pointer
$aName$Qut Pt r ! /1 Clear out pointer
$aName$Over fl ows ! /1 Clear overflows
$aNanmes$Under f | ows ! /1 Clear underflows
$aNanme$l engt h $aNane$FreeCount ! /1 Gve wite access

[ejelofoloNe]

resources
$aNane$Fi | | Count
$aNane$Fr eeCount
$aNames$! nPt r
$aNanme$Qut Pt r
endResour ces
>
endMacr o
#doc
/' [[Queues]] Used to define a queue (fifo)
1

1 with :

1

/I [[queue]] QueueName QueuelLength // ( --)
l

/I QueueLength must be a power of 2 and should not exceed 64k
#endDoc

} /I end meta compiler

/I end
I T M

endMbdul e



