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A Process Decomposition Algebra
for Stepwise Refinement of Data Flow Diagrams
Hideaki SUZUKI Naohisa TAKAHASHI
NTT Software Laboratories

Stepwise refinement of data flow diagrams (DFDs) is one of the most essential tasks in
structured analysis of software requirements. A higher-level DFD process, specified by an
input/output connectivity matrix (I/O matrix), is decomposed into lower-level DFDs in a
formal manner by applying process decomposition algebra proposed by Adler. This paper
presents other algebra where internal data stores and flows are taken into consideration for the
construction of DFDs. It also discusses how to obtain the DFD where all of the processes and
data flows are evenly decomposed in terms of abstraction level. Furthermore, the experiments
on process decompositions demonstrate that the decomposition procedure for applying the
proposed algebra has the following advantages: (1) An I/O matrix is transformed into the
DFD, including internal data-stores and flows, which has almost the same structure .as that
of manuelly decomposed DFDs. (2) The decomposition procedure requires no modification
of the I/O matrix which should be transformed into a complex DFD.(3) Producing a DFD in
an incremental manner reduces the computation time for the decomposition of a large DFD
by re-using small DFDs, which have been decomposed as components.
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