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Survey on DNA-computing Based Methods of Computation Tree Logic Model Checking
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Abstract Computation tree logic (CTL) model checking is an important approach to ensuring the correctness and relia-
bility of systems. However,the severe spatio-temporal complexity problems restrict the application of CTL model chec-
king in industry. The large-scale parallelism of DNA computing and the huge storage density of DNA molecules provide
new ideas for resolving the problems. The background and the principle of DNA-computing based methods of CTL model
checking were introduced. The research progress was reviewed {rom three aspects: the improvement of power,the im-
provement of autonomy and the resolution of related problems. Firstly, the research progress of methods in terms of
power was summarized from checking only one basic CTL-formula to general CTL-formulas, from CTL-formulas with
only future operators to CTL-formulas with past-time operators,and from CTL-formulas to linear temporal logic, pro-
jection temporal logic and interval temporal logic formulas. Secondly, the research progress of methods in terms of au-
tonomy from non-autonomous methods based on manual operations of memory-less filtering models to autonomous
methods based on molecular autonomy of sticker automata was reviewed,showing that the methods are highly autono-
mous. At last,relevant problems in improving the predictive efficiency of specific hybridization of DNA molecules and
constructing DNA molecules of CTL-formulas were described. In the end, corresponding research directions were dis-
cussed by concerning different methods,new models and new applications.
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