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Efficiency vs. Efficiency.
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Speedup vs. Processors (no cancellation).
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Speedup vs. Processors (with cancellation).
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Tablel
Characteristic Message Times Upon Customer Arrival
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Tablell

Characteristic Message Times Upon Null Message Arrival
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Tablelll
L ookahead M odels

customer lookahead
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L ookahead Ratios

» Theinverselookahead ratio (ILAR) for an LPisgiven by

cust _4cust
E[teffect tcommit

ILAR= , (D
E [tgflfjgct _tcause]

where the expectation is taken over all customers.

» The null message inverse lookahead ratio (NILAR) for an LP
IS given by

E [t ectLeommit

NILAR= e ,
E [teffect _tcause]

(2)

where the expectation is taken over all null messages sent in
association with customers. (Note the use of tgs, in the

denominator of NILAR.)
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Execution Time Over head

» The overhead associated with the parallel execution of the
simulation without null message cancellation is
o =T al-Ty/n.

 The overhead with null message cancellation is
el _ el
QEancel =T LT, /n,

 The fractional decrease in overhead due to null message
cancellation is given by

AO Odl_pcance Tnal | _Tncancel
oall = odl = Tal T /n

(3)

» Thus, the weighted fractional decrease in overhead (WFDIO)
IS given by

-I-nal | _Tncancel

WFDIO= noance= 11
Tna”_T]_/n 1_r]all

cancel all
N

, (4)

where N =T /nT @ and n@'=T,/nT 2"

« WHFDIO can aso be interpreted as the change in efficiency
due to null message cancellation, N -n3! divided by the
potential improvement in efficiency, 1-n?".
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M essage Count Over head

« WHFDIM is the ratio of the difference in the number of null
messages between parallel ssimulation with and without null
message cancellation (actual improvement) to the number of
null messages required without null message cancellation
(potential improvement) weighted by the resulting parallel
efficiency.

M r?”_M r(1:ancel

WFDIM=—"—
M2'-0

n cancel , ( 5)

where M2' is the number of null messages required in the

parallel simulation without null message cancellation, and
M % is the number of null messages required in the paralel

simulation with null message cancellation.
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Conclusions

« Null message cancellation is a viable agorithmic
modification to the  conventional conservative
synchronization method when coupled with an appropriately
predictive LP implementation.

 |ILAR aoneis not a good indicator of the predictiveness of
an LP.

« The results indicate that the more predictive an LP is with
respect to null messages, the more likely it is to benefit from
null message cancellation!
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