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An exampleSFARC architecturg2, 3] is shavn below. Thereis onewrite buffer associated
with eachprocessaor. A buffer is local to its processarThe mainmemoryis single portedwith a
non-deterministicwitch providing onememoryaccessatatime.
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Eachbuffer operatesn parallelwith the processarWhena processoperformsawrite, it does
notwait for it to becommittedto mainmemory Insteadthewrite is sentto thewrite buffer which
will be responsiblefor committing the pendingwrites to main memoryin a First-In-First-Out
(FIFO) order?

Whena readis issuedby a processqrthe associatedvrite buffer is checled for any pending
writesto the sameocationor variable.If thereis arny suchwrites,thevalue“to bewritten” by the
lastsuchwrite is returned.In this case the readcompletesvithout accessingnainmemory The
readaccessemain memoryin the normalmannerwhenthereare no pendingwritesto the same
locationin the associateduffer.

Thebuffer mechanismimpliesthatawrite by a processqrsayP, becomesmmediatelyvisible
to P, but may take sometime to becomevisible to others. Thatis, a write will not be visible to
otherprocessorsintil it is committedto mainmemory

For this reasona solutionto the critical sectionproblemwithout hardwaresynchronizations
impossible(aformal theoremis elsavhere[1]). For instancerecall Petersors Algorithm for two
processefthecodefor process? is givenbelow).

1Thetermprocessors usedto meana processaswell.
2FIFO buffersapplyto oneversionof SRFARC; oneotherbuffer arrangemengxists.



Two Processes

shared objects
flag[O .. 1] in {true false}, initialized to false
turn in {0,1}

<entry>
(1) flaglil <« true
(2) turn « j
(3) while (flaglj] and turn = j) do nothing

<critical section>

<exit>
flagli]l <« false

Hereis a scenariowhere Mutual Exclusionis violated betweenPy and P; on SFARC. The
scenariois basedon the possibility of both Py and Py enteringtheir critical sectionsbeforethe
contentf their buffersareemptied.

e In sharednemory f1ag[0] = false, flag[1] = false, andturn = 0.

e Py executeslines (1) and (2). Thesewrites are sentto the buffer. Py’'s buffer contains
“flag[0] < true” and“turn « 1”. Py executedine (3) readingflag[1] from shared
memory Sinceflag[1] is false, Py enterdts critical section.

Thevaluesin sharednemoryarestill intact(flag[0] = false, flag[1] = false, andturn
=0.)

e P; executeslines (1) and (2). Thesewrites are sentto the buffer. P;’'s buffer contains
“flag[1] « true” and“turn « 0"

Thevaluesin sharednemoryarestill intact(flag[0] = false, flag[1] = false, andturn
=0)

P1 executesline (3) readingflag[0] from sharedmemory Sinceflagl[0] is false, Py
entersits critical section.

Hardware syhcnronizations supportedin SRPARC throughthe SwapAtomic() instructior?
which canbedescribedasfollows:

SwapAtomic(X,V):
begin[atomic]
t <« X
X <V
return t
end[atomic]

3Also referedto asAtomicloadStore.



This instructionis executedatomically meaningthatits executionis performedin a critical
section.As the namesuggeststhis instructionis both aload anda store? Thereforejt is sentto
the buffer like any otherstore. Sinceloadsare blocking a SwapAtomicis alsoblocking. When
buffersareFIFO,aSwapAtomicflusheghewrite-buffer beforetheprocessois allowedto proceed.
The processoproceedsvhenthe SwapAtomicchangeghe valueof x in memoryandreturnsthe
old valueto theprocessar

Exercises

1. Modify Petersors two processalgorithmsothatit workson SFARC. OneSwapAtomicper
processs necessarandsuficient.

2. Arguethatwhenbuffersarenot FIFO the SwapAtomicinstructionis no longersufficientto
solve the problem. Thatis, whenthe buffersarenot guaranteedo be FIFO, morehardware
supportis required.
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4A storeis awrite andaloadis aread.



