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Challenges of OO software

 Many small methods

e [nter-procedural control tlow

 Heavily layered architecture




Hot methods - DaCapo
tradesoap benchmark

java.lang.String.intern 461 15.818 15

java.net.SocketInputStream.socketRead0 27 6.576 1




Calling Context Trees




Key ldea

e CCTs aren't just random data

* [here are patterns within the calling context tree

» induced by the design of the software



Subsuming Methods
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Subsuming Methods

e Subsuming methods form a course grained
partition of the CCT

e Each subsuming method represents a




Subsuming Attributes

* ‘Elementary’ methods - induce a limited range of behaviour

 We have used the height of the method as a measure of
the range of behaviour it induces

 Trivial case (height = 0) - method never calls any other
method - a leaf method




Helght and
ommon Parent Distance




Results - DaCapo tradesoap
enchmark

Constraints: height > 4 and CP




Top Subsuming Methods -
DaCapo tradesoap benchmark

com.sun.org.apache.xerces.internal.parsers.XMLParser.parse 36 ON0]0]0) 11.534

org.apache.axis.encoding.SerializationContext.startElement 66 3.577 8.114




Evaluation Approach

* Evaluate the tool prototype
 Empirical evaluation of concrete metrics

 Number of patterns found
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Research Plan

o Next Steps
e Thorough evaluation of subsuming methods

o [ater this year

+ Other subsuming characteristics - static attributes
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CCRC - Subsuming



com.sun.org.apache.xerces.internal.parsers.XMLParser.parse

Occurrences 36

Height 36

Subsuming Height 15
Exclusive Time 0.000%
Inclusive Time 16.263%

Subsumed Time 11.534%

i



Research Questions

e Can we identify repeated patterns of method calls within
the dynamic behaviour of an object-oriented application
that represent performance critical sections of code”

* Are these identitied repeated patterns usetul in guiding
the performance optimisation process? Do they aid In




Related Work

* \Very broad domain (100 venues in our SLR

* Relevant work from HPC, Compiler,
Programming Language domains

+ Majority of approaches provide simple metrics -




Runtime Bloat Research

e Tackle problem of excessive activity to achieve
seeming simple functionality

e Data-flow centric approaches

* Efficiency of data structures




Other research directions

* Does aggregation improve accuracy?




January - 2014
February
March
April
May
June
July
August
September
October
November
December
January - 2015
February
March
April
May
June
July
August
September
October
November
December
January - 2016

Schedule

Complete initial tool prototype development and evaluation

Write first paper covering ideas and evaluation in first tool prototype
Prototype development - second iteration

ICSE 2014 PhD Symposium
Second paper covering second tool prototype
Prototype development - third iteration
Focus on industrial case study evaluation

Write up paper on updated tool and industrial case study
Prototype development - fourth iteration

Design and conduct user study evaluation of tool

Write paper covering updated tool and user study evaluation
Thesis writing




Expected Contributions

e Techniques for identitying repeated patterns of
dynamic behaviour within the calling context tree

e A tool that implements these technigues

* An evaluation of these techniques




Subsuming Attribute - Height

* Methods that induce a limited range of behaviour

e Difficult to optimise

* We have used the height of the method as a
measure of the range of behaviour it induces




Subsuming Attribute -
ommon Parent Distance

e Methods that

e Everycalltot
nearby) com

are called in a constrained manner

ne method can be attributed to a

mon parent which Is responsible

for their invocation




