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Taylor, Richard N., "A General-Purpose Algorithm for Analyzing Concurrent Programs", Communications
of the A.C.M., Volume 26, Number 5, May 1983, @§62-376. érification and testing of software is an
important component in the widopment of ag software system. If the softwarevinlves concurrent appli-
cations, the verification process becomamsanore dificult. Someof the major problems which must be
addressed are:

ensuring the system will not deadlock ensuring no undesired parallelism o&ansrd Rylor, in this

paper proposes an algorithm foervifying concurrent applications with respect to the aforementioned prob-
lems and othersAny analysis of concurrent programs must be concerned with the syncronization struc-
tures of a program and to this end, the purposeaglol’s dgorithm may be stated in one ofdways: to
determine all possible concurrgngtates and hwe they relate to one another OR to generate the complete
concurreng history of the program. In doing this, all possible rende®vare determined, all possible infi-

nite waits are detected and parallel action information is obtained. The algorithm uses the approach of
static analysis to determine the concuryehistories (i.e., analysis is performed on a model of the program
without requiring testxecutions). Aswith ary analysis tool, this algorithm must satisfy some basic-char
acteristics (characteristics which determine the tools utilifyg listed by &Rylor, these are accuraof the

results: no potential error situation may be missed by the algorithm, adequate and sufficient result represen-
tation: the user must be able to decide, by looking at the results, whether or not the report actually indicates
a real software error or is just spuriousi@éncy. Unfortunately an nherent problem with all static analy-

sis approaches and hence wittylbr's dgorithm is that it has difficulty dealing with subscripted structures.

This is due to the fact that the analysis program is incapable of determining the particular identity of an
object (eg. difficulty with differentiating between elements of an array: this is crucial in sitaations

where array elements may be used as part of a remggzstc.). It can be said that deadlock detection may

be the most important requirement of this type of algoritfine algorithm proposed by Taylor actually

takes this a step farther with the ability to detect infinitégtsvthat may arise; this being the detection of sit-
uations where a task may become permanently blocked (not necessarily deadliclpés include the
deadlock case). The input requirements fayldr's dgorithm are an elgant product of the compilation
process and are: program call graph: indicates subprogrentation structure, program scope informa-

tion: indicatesnesting or hierarchical structure of a programs constituents, annotated progvgragha

mark each node indicating the type of statement the node represents, the program objects the statement con-
tains, etc..

Detailed discussions are presented iw leach of the abee input components is used in the program anal-
ysis. Thealgorithm itself is not totally acceptable with respectdecation time. It appears, because of all

that it attempts to analyze, that the algorithm is exponential, although for certain classes, the complexity is
more eficient. Taylor does, haever, explore \arious techniques for speeding up the analysis of some pro-
grams. Owerall, the algorithm can begaded as a success. It doesvide answers to the analysis prob-

lems mentioned earlier and the answers provided are as accurate as can be obtained from static tools with-
out resorting to symbolicxecution techniquesConcurreng is an important issue in gnanguage design

and an research into the sielopment of programs such as Richamayl®r's is cefinitely important. The

results presented by Taylor can unfortunately only be applied to systems using theohdezehanism

and further research into other algorithms oestigating the possibility of xrapolating &ylor's dgo-

rithm to other approaches is needed.
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