Complexity Metrics for
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Overview

® PhD Topic

® Hierarchical State Machines
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PhD lopic

~ Reverse engineered state machines
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tate Machines

a.propagated
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State Machines

Convey Behaviour

Implementation
Independent

Can be Reverse
Engineered
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Sizing up the Problem

® Machine built from traces

- ® Traces are method calls
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Statecharts

® Extension to state machines

® Composite and concurrent states
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Statecharts

® Extension to state machines

o Composite‘ and concurrent states
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Hierarchical State
MET I ER

* Superstate groups
common behaviour
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Hierarchical State
MET I ER

* Superstate groups
common behaviour
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Hierarchical State
MET I ER

* Superstate groups
common behaviour

* Transitions from all
states in a superstate
rewritten as one
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FSM Size Problem

® HSM a potential solution

® Abstract low-level behaviour away
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Goal
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Existing Technique

® Rule based

® |dentify groupings where edges could be
reduced
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Related Technique

® Bunch - Mitchell & Mancoridis [rseos;

® Search-based hierarchy generation for
module dependency graphs
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Related Technique

MQ = Z CF,
t=1

pi =0
otherwise
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FSM to HSM
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FSM to HSM
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FSM to HSM

Search-based clustering (Crunch)
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FSM to HSM
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FSM to HSM
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FSM to HSM
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FSM to HSM
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Function

Search-based clustering (Crunch)
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Evaluating an HSM

® Existing metric for FSMs is CC
e E-N+2
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® Treat each superstate as a
simple state

® Ignore all edges within
superstates

® Calculate CC
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TLCC

® Treat each superstate as a
simple state

® Ignore all edges within
superstates

® Calculate CC
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TLCC=20-3+2 =
19

l/‘@“;

‘ How complex is the

highest level of
abstraction?

~a La—
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Problems with TLCC

* Doesn't measure all the hierarchy

* Invalid solutions can get high results
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HCC

TLCC(H,T)
—— Y HCC(c,T,d+1)

ceEH

HCC(S,T,d) =

* Favours solutions that place lower level
behaviour further down the hierarchy
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(1-3+2
+2-3+2)/3
+2-3+2/4
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(1-3+2
+2-3+2)/3
+2-3+2/4

HCC ;

19 + ( +0+2)/2 + (2+2+0)/3 + 1/4
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Problems with HCC

* Easy to cheat

pbased on CC
s o - P e X Lo sl sy
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HCC vs MQ
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HCC vs MQ

* 27 FSMs o
R2=0.4513
. 22.5 I
* size between 5 and 1400 +
states
g 15.0
e results from 5 different ;
. 7.5
fitness functions
e 202 points total o 1250 2500 3750 5000
HCC
Mathew Hall 24 Complexity Metrics for Hierarchical State Machines

Friday, 16 September 11



HCC vs CC
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HCC vs CC
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® | ooking into SE metrics to adapt to HSMs

o R AV Ade @ ® -- ) > ol 7' A1/
. ~1 . \ \ | i -1
> ) a Y | I y QS \ g d f 1% |
RS f:‘. | ) ‘?.,. L n'-,‘ 5 B sl 0N ".\._.7. v | .’.-.',. 11 18 ﬁv - A- < & ) b | B

Friday, 16 September 11



® | ooking into SE metrics to adapt to HSMs

- ® Many depend on unavailable
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Current Work

HSMs
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Considerations

® How big can a superstate be before it’s
considered too large!

® |s there enough information in the machine
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PhD: Intended
Contributions

® Crunch: search-based graph clustering tool

® Survey and evaluation of metrics
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Conclusion

® Reverse engineered state machines are too
large

® |t’s possible to reduce CC through
hlerarchy mtroductlon
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