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Sw Architecture Reconstruction

It is the process of obtaining a documented architecture for an existing system
« from the available evidence: source code, documentation, interviews
 to a high-level description of the logical dependencies
View-based architecture reconstruction process
* Views and viewpoints play a key role
 Distinction between source and target views
Target views (logical views):
 Architectural views

 the goals of the reconstruction

» Derived from the source views through a process of abstraction
Source views (concrete views):

* Modeling those design aspects required to create the target views.

» Source code is reverse engineered

» Other information is extracted from documentation, corporate databases and interviews with
experts
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Research goal

 There is often a mismatch among the target and source views:

e Source views
« Mainly focused on the code-level aspects
« Extracted by reverse engineering techniques

e Target views
» Mainly focused on the logical and runtime dependencies
« Mainly serving forward engineering purposes.

 We investigate the research question concerns how to bridge the logical and
concrete domains for the purpose of creating architectural views.
e Approach:
1. Outline a reference framework of viewpoints based on the state of the art
2. We conduct a case study of view reconstruction
3. We compare the views used in practice against the reference framework
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ne Framework of Viewpoints
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Programming Language

* Focused on the logical aspects

* The viewpoints defined in the DSA
book

» Describing the essence of a software
program at an abstract level

e The viewpoints from the FAMIX
model

» Detailed representation of the source
code, like AST
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The Reference Architecture viewpoints (from DSA
book)

» Architectural viewpoints used for forward architecting
» Several viewpoints are combined and customized in reality
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The reference design viewpoints (from FAMIX model)

* Modeling the design decisions at the
source code level

* Typically generated by reverse
engineering tools
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The Case Study

* The view-based architecture reconstruction process has been applied to one
case study from Nokia

* The goal was to recover an architecture model of the overall structure of the
system and to check the implementation against certain architectural rules

* We defined the target viewpoints with the architects of the system by answering
to these questions:
* What are the architecturally significant concerns and viewpoints ?
* What logical dependencies are important for the architects ?
* What is the granularity of the components ?
* How are the dependencies and components implemented ?

* We derived the source viewpoint containing the necessary aspects for building
the target views
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The Target viewpoints (1)
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The Target Viewpoints (2)
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The Source Viewpoint

* In gray the elements that can be extracted from the source code.
 In white the elements that are extracted from other sources.
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Observations (1)

* The gap between the reference design (FAMIX) and architecture viewpoints (DSA) is
considerable.

* There is no simple guideline for mapping the abstract and generic architectural concepts of the
architecture layer to the elements of the underlying design layer.

 In the case study the mapping has been carefully recovered by examining the existing
documentation and interviewing the experts. Without their help, we would have risked of missing
or misinterpreting the important aspects of the system.

* The concepts of the reference architecture viewpoints (DSA) are too generic and open to
various interpretations.

» This hinders the development of a general and precise reconstruction process. The
reconstruction process must be tailored to the particular architectural style of the system.

* The reference design viewpoint (FAMIX) fails to formalize those concepts that are not
strictly part of the design domain.
* The source viewpoint of the case study contains elements extracted from the build process, from
the symbol definitions and from the organizational structure. In the present form, the design

viewpoint is incomplete as a source viewpoint but it typically needs to be augmented with
additional concepts
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Observations (2)

* The reference architecture viewpoints (DSA) are not suitable to represent the
target viewpoints of the reconstruction process.

* While there are some similarities, we can arduously map the target viewpoints of the
case study to the reference viewpoints of the architecture layer.

e The reference framework succeeds in providing the basic material and
understanding for creating the source and target viewpoints.
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Conclusions

* There is still a considerable gap between the theoretical framework based on the
viewpoints and the practical reconstruction of software architectures.

* Linking the logical and concrete domains is a manual and unique process that is
achieved by reasoning on the architectural concepts with the help of the experts.

* The experience with the system still plays a key role for delivering useful
architectural views. Hence, the difficulties of developing a general, rigorous and
effective architecture reconstruction method.

* The reference framework provides the basic material for defining the more
specific viewpoints.

13 © 2005 Nokia V1-Filename.ppt / yyyy-mm-dd / Initials



