Visualizing Software Product Line
Variability in Source Code
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Software Product Lines (SPL) & Features

e Set of related software products for one domain
e Generated from common code base
e Products distinguished in terms of features

e Feature: domain abstraction relevant to
stakeholders; increment in functionality
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Challenge: Feature Traceability
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Academia: Compositional Approaches

—
Base

Compositie:

’ Components
. Frameworks/Plugins
Feature: LFﬁ Mixin layers / Feature modules / AHEAD

E 5 Hyper/J
Aspects
|9

VISPLE@SPLC 2008, Limerick, Ireland Slide 4




Christian Kastner, Salvador Trujillo, Sven Apel Visualizing SPL Variability in Source Code

Pros and Cons of
Compositional Approaches

e Good Modularity i
e Good Traceability h

e Only coarse granularity
e Might cause architectural overhead

e Hard to adopt
¢ Breaks tool chain
¢ Force new paradigm upon existing project
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Industry: Annotative Approaches

1 Preprocessors

| Frames/XVCL
Gears

| pure::variants

#ifdef WIN

£

FAME-DBMS

BufferMgr Debug Logging Storage
[~

#ifdef DYNAN
#endi F

RN

VISPLE@SPLC 2008, Limerick, Ireland Slide 6

| 7 . -




Christian Kastner, Salvador Trujillo, Sven Apel Visualizing SPL Variability in Source Code

Pros and Cons of
Annotative Approaches

e Easy to adopt

e Fine granularity v—i—

e No overhead h

e Loss of Modularity

. ]
e Poor Traceability

Focus of this talk: (intent of this work)
Achieve traceability for annotative approaches
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Virtual Separations of Concerns with CIDE

e Annotations with background colors (similar #ifdef)
e Managed by tool infrastructure

e Allows novel concepts for views and navigation
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Discussion: Use of Colors
e Colors are intuitive to map i
e Code not obfuscated h
e Background color not used in most editors

e Humans can only distinguish few colors clearly

|
e Colorblindness is common
e Colors mapped to features 1:n (only 12 colors)
e Colors indicate start and end of feature code
e Features looked up or inferred from context ®
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Scaling CIDE (what is new)
e Annotate code fragments (select+assign)

e Annotate entire directories and files (NEW?!)

e New views

[ = 0O || EB patabaselmpl.java 38 . EH Cursorlmpl.java EE README htral
Bls @~
MemoryBudget.java =

utMode. java

RangeRestartExcepti
|| SortedLsNTreetalker
SortedLSNTreealkel
|| TruncateResult, color
TrunceteResul java private atatie final short DELETED = 4:
(= evictar
= incomp private DatsbaseId id: £/ unigue
B- private Tree tree;
g private EnvirommentImpl envImpl: fd Ty
(= recovery private bhoolean duplicatesillowed; // d
& tres private boslean transactional:// k11 end
B- I private Zet referringHandles: // Zec of
& pEivatelberesseats Scares // wost :s
= utilint private long eofNodeld; /4 Logical
|| Birsestats.color EESSEEISHOTOOEIERESeSERE /v ons of
E BtreeStats.java
. N =
|| CheckpointConfig.color /

VISPLE@SPLC 2008, Limerick, Ireland Slide 10




Christian Kastner, Salvador Trujillo, Sven Apel Visualizing SPL Variability in Source Code

View on File System

25 Project Explorer 5 =0

Hide irrelevant files
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Views on File Content (Variant View)

View/
Generation

E—

Hide code of irrelevant features
Implemented like code folding
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Views on File Content (Realization View)

CIaS?/OCi:d{sn:I]_gir]t P { View CIaS?/o%d{m? .
3 s2(p. true); 3 s2(p, true);
void pQ {3 3

Show only feature’s code and context
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Underlying Structure

e CIDE uses the underlying AST
e Features assigned to optional AST-subtrees

e AST hidden from developer, mapped by tool
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Realization View — Another Example

<project name='"Release G.">
<description> ... </description>
<patternset id="tool.patterns">
<include name="modelexplorer*"/>
<include name="ant/**/* jar"/>
<include name="applybali2jak*"/>
<include name="xak*"/>
<include name="infozone*"/>
<include name="saxon*"/>
</patternset>
<target name="ahead' ...>
<antcall inheritall="false" ...>
<param name='dir.source' ... />
</antcall>
</target>
</project>
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View

>

<project>
<patternset>
<include name="xak*"/>
</patternset>
</project>

CIDE handles source code, XML, ..
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Traceability Achieved

e Annotate code base

ViSPLE@ K

e View on file system
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Related Work

e FEAT, AspectBrowser, JQuery, Spotlight =~ -
¢ Explore or query legacy applications ==
¢ No incentive to keep model up to date

e Mylyn
¢ Context aware view on file system

e Program slicing
¢ View on control flow for debugging

e FeatureMapper
¢ “CIDE for models” =
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Conclusion

e Traceability important for SPL maintenance

e Situation

¢ Direct traceability in compositional approaches
(academia);

¢ not in annotative approaches (industry)

e Traceability achieved with CIDE
¢ Use existing feature annotations
& See only relevant files
¢ See only relevant parts of files
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