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The Two-Level Verification Method of Shared Memory
Concurrent Distributed Algorithm Based on Concurrent Apla Language

WANG Changjing' YU Xiaojun' SHEN Deming” LUO Haimei’* ZUO Zhengkang'®
(1. College of Computer Information Engineering Jiangxi Normal University Nanchang Jiangxi 330022 China; 2. School of Communica—
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Abstract: Formal verification of concurrent distributed algorithms for shared memory has become one of the most
challenging problems especially in cloud computing multi-eore wireless sensor networks distributed databases and
blockchain environments. Based on the existing work of the research team in the formal specification language and
method derivation and validation algorithm form aspects order to customize the generic abstract design language
Apla the concise high abstraction for concurrent distributed computing concurrent Apla language is put forward

which supports both sequential algorithm verification and validation of concurrent distributed algorithm effectively.
On the basis of rely guarantee reasoning a novel formal verification method of twodayer concurrent distributed algo—
rithm is proposed in which the system layer is used for concurrency level verification and the component layer is
used for sequential level verification. Finally the validity and feasibility of the method are verified by two examples.

Key words: concurrent distributed computing; rely guarantee reasoning; concurrent Apla; formal verification



