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A me.(:[/'lod gor cxvofc:{n"h_ﬁ Lotel dead(ock)
courtesy Diethard Michaels

Tn [FVG99], the Buarc(ec{ bk(}a

L5 Hae onme and omlﬂ Corskruct baat can
Caudse & Comlpomené- Lo [’mlé dum‘mg
execubion. 'ﬂae 4Pect'a{ case N vJLuic.l’z
all ComPomenI:_s are halled 1n a juardea{
/:)lm‘lo (becau.se al‘juards B are Calsf-)

Is relerred ko as « state op (:o(:a:’ deac{(oc(&.

In [\:VG?QJJ (:lde, Qamonfcal way ko
r)r"ov‘e L'l’l@ O»IOSEHCQ Of (&‘ﬂe damjei‘" r)pJ
toltal deadlock (s as (O”OWS:

Select a ju.an:led A[Qe'ia cn each
Component. Let it be

{_E - z,skf'r) _f_{. LV componewé ¢
and let R.¢ be a correck o re -
condition of this ﬁuc«rdeo{ é"zcjo.
T{nem, this ée(ecl:s'on of guardeo(.
ékl'PS does not give rise ko kolel
deadlock whenever

<\/{,':: ’R’c} =} <3£'::B.c'>
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A{ter L’w\v{nj studied [F\/Gcfcf], Diethard
Michaelis observed thal ¢ many cases
absence ol bLotal C{eadloc[? could be concluded

on account of uch m'm‘ofer‘, rriore Aynbackic
grounds, vz Qs (oll ows -

Celect a Suarded Akn'P Ln each
COmPornem{ . Let ot be

t_{ B.¢ - 611()? S COmtoolnemi ¢,
ard [et &0 be EL)e L'mmec{fcatel_g
\Orecedn'n_g alomic skotement.

Then, this selection o(guarded

/b[m‘}os does ot ﬁt‘ve rise ko kobol
deadlock whenever

(Ver: {true}l S.¢ {{3j:Bj)} )

The kar'oor of I\/‘i‘ChQ,ejl“’:’ observakion
A5 /isEF“m;g[ﬂL-'fOr”WQrd, [atroduce a.ux:‘fl‘qry

booleans , one per Component, to épecz'fy

that a Com‘oonemb Js "ak” Jks Buar‘clec{
skip thus

Pre. (N ~x )

Comp-c': . (5.[5 X.Cr= brue)
4 {._F B¢ - Xii= Fa[se E

[
3 [y

Then (V¢ K>c'> = <3c':: ’B’L')
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L o syusktemr snvarianmt: s [ﬂo[d_s L'wz'[:('c:a”g,
"X.L‘lc fage" palba“a'es l:‘r-;e. cznf:-ecec{emE, anrd
“( .0y x.ii= brued” truthilies the Cons.eci/uen‘
E[’)amk_s to l:(ne a.:a_surh,a(:t'om onN 5.(,'

And from this mvarmant, absence of

tobal deadlock L'mmecl(ab-e[_g Collows .

» x
*

Tn {I:-\/G‘?‘f]’ Ei’)e number og examp[eﬁ
where. Mn‘che[(.s' criterion ar{,o[a’e.s Ls ol
r)ejl:gable ok a]/. Ore Corzv(r‘:c:’hj examp[e
Ly khe fm:'be'a!{'&ahon Trokocol ~cf
[F\fC‘,?ff_]) Pages &5 and §6 —

A y:.=false B x:={alse
L X:z EBrue 5o Yes Erue
3 L.Fﬂ - él’ic'}a g 3 ":‘F X = élﬁt‘\m ]E;
5 x:= kBrye 5o yr=krue

No tolal deadlock . Eﬂ Diethard Micl’me{«s!

Ard there are many obklrers .

X »
*

But there 15 more ko ¢l l:\fmn '}usé \mrov{n_g
the absence of Eokal c{eqdlockJ /st'ynce the
criterion can be benl into a Cc»hsf:r-uc':l‘ve &oo{:
Vi, id a roblem a”ows the tprojrammer to
Cul el the criterions lr)l“evm',se) Q.LJSrance o)
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tolal deadlock comes ﬂyr {ree . A”JC{) £ an
ac{c(("lﬂ'oi’?, the rogramimer Can mancge ko
create a mulbibound (or the mu“ﬂpmjmm)
zdr}ol{v:'cluaf Projres;s Come.s Cor' fr“ee a3 WE’”.

:D!'ﬁlr,’lﬂf"d. Mt'clnae/r‘;' Conérw'[oub(‘or) 45
\Orecfs-&‘g OE Z:Pe kind thal we are ‘fw{m'hg Cor‘_;
AE 45 very é('hqlo[e and  al the same kome,
ex&remcl}j ellective. Therelore he deserves
ouy” we”» meankt COmplc”\mehﬁs-

W. HJ Fejen
21 June d0os

[’,F\/GQ?J On a wmekhod of MM{Ei'\Ol”Ojr“amM{"m_g,
WH]. Feifen and AJM. van Gasteren,
SPY‘TY‘IﬁCr‘“ qug ,



