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XCHANsXCHANsXCHANs
An An XCHANXCHAN is a finitely (possibly zero) buffered channel is a finitely (possibly zero) buffered channel 
that is that is asynchronousasynchronous in the sense that it never blocks.in the sense that it never blocks.

If a writer writes to an If a writer writes to an XCHANXCHAN that cannot take the that cannot take the 
message (e.g. because its buffer is full or, if zeromessage (e.g. because its buffer is full or, if zero--
buffered, because no reader is committed to read), buffered, because no reader is committed to read), 
then the write then the write failsfails. The writer gets the success status . The writer gets the success status 
of each write.of each write.

An An XCHANXCHAN also signals on a also signals on a feedbackfeedback channel when a channel when a 
write will be successful write will be successful ……
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We model an We model an XCHANXCHAN
with an with an occamoccam--π

process and channelsprocess and channels

in.xin.x

inin outout
xchanxchan
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PROTOCOLPROTOCOL XCHANXCHAN
CASECASE

readyready
::

in.xin.x

inin outout
xchanxchan

PROC PROC x.writex.write (VAL DATA d, BOOL status,(VAL DATA d, BOOL status,
CHAN XCHAN CHAN XCHAN out.xout.x?,?,
CHAN DATA out!)CHAN DATA out!)

PRI ALTPRI ALT
out.xout.x ? ready? ready

SEQSEQ
out ! dout ! d
status := TRUEstatus := TRUE

SKIPSKIP
status := FALSEstatus := FALSE

::

Non-blocking 
write to XCHAN 
(with success 
status result)

NonNon--blocking blocking 
write to XCHAN write to XCHAN 
(with success (with success 
status result)status result)

writerwriterwriter
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PROTOCOLPROTOCOL XCHANXCHAN
CASECASE

readyready
::

in.xin.x

inin outout
xchanxchan

oror

PROC PROC x.write.syncx.write.sync (VAL DATA d,(VAL DATA d,
CHAN XCHAN CHAN XCHAN out.xout.x?,?,
CHAN DATA out!) CHAN DATA out!) 

SEQSEQ
out.xout.x ? ready? ready
out ! dout ! d

::

Synchronous
write to XCHAN 

(blocks until 
taken)

SynchronousSynchronous
write to XCHAN write to XCHAN 

(blocks until (blocks until 
taken)taken)

writerwriterwriter
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PROTOCOLPROTOCOL XCHANXCHAN
CASECASE

readyready
::

in.xin.x

inin outout
xchanxchan

oror

ALTALT
out.xout.x ? ready? ready

out ! dout ! d
...  other guarded processes...  other guarded processes

Response
to XCHAN signal 
(will not block)

ResponseResponse
to XCHAN signal to XCHAN signal 
(will not block)(will not block)

writerwriterwriter
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PROTOCOLPROTOCOL XCHANXCHAN
CASECASE

readyready
::

in.xin.x

inin outout
xchanxchan

PROC xchan.1 (CHAN DATA in?, out!,PROC xchan.1 (CHAN DATA in?, out!,
CHAN XCHAN CHAN XCHAN in.xin.x!)!)

WHILE TRUEWHILE TRUE
DATA d:DATA d:
SEQSEQ

in.xin.x ! ready! ready
in ? din ? d
out ! dout ! d

::

PROC xchan.1 (CHAN DATA in?, out!,PROC xchan.1 (CHAN DATA in?, out!,
CHAN XCHAN CHAN XCHAN in.xin.x!)!)

::

implementationimplementationimplementation11--buffered XCHANbuffered XCHAN
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PROTOCOLPROTOCOL XCHANXCHAN
CASECASE

readyready
::

in.xin.x

inin outout
xchanxchan

in.xin.x

inin
xchan.1xchan.1

outout
buffer (nbuffer (n--1)1)xchanxchan (n)(n)

implementationimplementationimplementationnn--buffered XCHANbuffered XCHAN



26-Aug-2013 Copyright P.H.Welch (2013) 10

PROTOCOLPROTOCOL XCHANXCHAN
CASECASE

readyready
::

in.xin.x

inin outout
xchanxchan

in.xin.x

inin outout

xchanxchan (n)(n)

implementationimplementationimplementation

Standard Standard 
blocking bufferblocking buffer

buffer (nbuffer (n--1)1)xchan.1xchan.1

nn--buffered XCHANbuffered XCHAN
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::

When and only When and only 
when a reader when a reader 
commits, this commits, this 

code executes.code executes.

Finally, the Finally, the 
message is message is 

written.written.

WHILE TRUEWHILE TRUE
DATA d:DATA d:
out !!        out !!        ---- fish for readerfish for reader

SEQSEQ
in.xin.x ! ready! ready
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!! d!! d
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readyready
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PROTOCOLPROTOCOL XCHANXCHAN
CASECASE

fishfish
readyready
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in.xin.x
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00--buffered XCHAN (better)buffered XCHAN (better)
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