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Step 1: Construction
Execution

in the channel

d iterations

a shared register

algorithm

Thus, the implementation

an appropriate

make

using a channel queue, d values are

and non-zero
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make use of shared registers

we develop an algorithm

in which

in which

will

Consider

the Correct

the communication

Pi to processor Pj

processor

Order

11: Delays due to Bounded Queues.

of values VI and vz from

ss shown in Figure

11.

If we

assume that the channel Cij can hold a single data vahtei then a
We construct

a directed

graph G=(V,E),

lel schedule and data dependency
constraints
described
p(s)

on

the

execution

information,
order

of
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then the value will be held in a private register

for

ComputeImplieoXynchronizations
F MAXd

- maximum

p I - set of implied

{
iteration

distance of a data dependency”/

synchronizations

*I

1=$
mark all nodes in G as unvisited
For each processor p Do
find the eariiest unvisited

node n in processor p‘s

schedule and

If one is found Then Traverse(n)
End for
}
Traverse(n)

(

mark n as visited
For each child c of n Do
If c is unvisited
Ifp

Then Traverse(c)

Endif

(c )@ (n ) Then
Generate implied

synchronizations

For each edge e’ = [t.ti(c’
If d+~

WAXd

Then

I = I u

involving

-- compute

{ [t=ti(n,p

implied

E EuZ

with iteration

subsume a synchronization

stp (n’ ~p (n ) and c’ is after c Do

synchronization

(n)),t,@, (n’ p (n’)),d+d’

synchronization

-- impiied

edge e = [t.ti (n z (n )),LW, (c p (c )),d] as follows:

p (c )),t,mti (n’ ,p (n’ )),d’]

required

using theorem

] )

distance>

MAXd

cannot

for a true data dependency.

Endif
End for
Endif
Endfor
)
Figure

9. Computing

Implied

Synchronizations.

For each ordered processor pair @i #j)

DO

d= QEm=E&=@
Whiie

ds MAXd

Loop

For each edge
Identify

e+t.ti(si

,Pi

),

t.ti,

(Sj,pj).

d]

EWI

E

For each edge e’

=[t.ti
(S’i
.Pi
)),
tin,,
(ij.pj),
d’ ] E E such that d’ >d DO

If -- conditions

from theorem

((d’=d) A (t.mj(si.pi
V ((d’ =d+l) A not

1

)>ten,i(s’i~i))
(ted

A

(si~i)<teti(s’i~i)

V (d’>d+l)
Titen E~ =Em

u

Else EC’ =E”

U{e”];

{e’);

E =E
E =E

- {e’)
- (e’]

Endif
End for
End for
d=d+l
Endwhile
Endfor
Figure

10. Identifying

DO

edges from pi to pj that we subsumed by e as follows:

theMode of

Communication.

204

(t*r,

(sjPj)<t*r/(s’jPj
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tsm,(sj,pj)>tsti,

)))
(s’j~j)))

2

more than one iteration.
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