Accepted Manuscript _ 4
i {/
JOURNAL OF y |
VISUAL LANGUAGES

Analyzing Data Flow Diagrams by Combination of Formal Methods AND COMPUTING rf"

and Visualization Techniques -

Haocheng Zhang, Wei Liu, Hao Xiong, Xiaoju Dong d

PIl: S1045-926X(18)30123-X '

DOI: https://doi.org/10.1016/j.jvlc.2018.08.001

Reference: YJVLC 849 s

To appear in: Journal of Visual Languages and Computing

Received date: 20 July 2018

Accepted date: 5 August 2018

Please cite this article as: Haocheng Zhang, Wei Liu, Hao Xiong, Xiaoju Dong, Analyzing Data Flow Di-
agrams by Combination of Formal Methods and Visualization Techniques, Journal of Visual Languages
and Computing (2018), doi: https://doi.org/10.1016/j.jvlc.2018.08.001

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.jvlc.2018.08.001
https://doi.org/10.1016/j.jvlc.2018.08.001

Analyzing Data Flow Diagrams by Combination of
Formal Methods and Visualization Techniques

Haocheng Zhang?, Wei Liu®, Hao Xiong®, Xiaoju Dong®*

“BASICS, Department of Computer Science and Engineering, School of Electronic
Information and Electrical Engineering, Shanghai Jiao Tong University

Abstract

Data flow diagram (DFD) is an indispensable method t¢ model*data process-
ing in software engineering. To analyze DFD rigorously, a formal semantics
is demanded. Formal interpretation of DFD and its,formal semantics lead to
an accurate and non-ambiguous analysis. Calculustof Communicating System
(CCS), a formal approach in concurrent gystem ‘modelling, could be utilized to
describe DFD. Given its CCS description, antomation tools generate the state
space of the system depicted by DFD;which reflects all the behaviors of the
system. However, analyzing the state'space only with character expressions is
hard for software developersiln this paper, a visual system is introduced to
assist developers to analyze and compare the systems by combination of formal
methods and visualization techniques.
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1. Antroduction

Daga flow diagram (DFD), the main design notation of structured analysis,
depicts a system as the network of data transformers, which is considered to
be a large transformer that inputs from and outputs to outside [1]. It has

been widely used in information system design or system analysis in software
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