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What is this talk about?

“...some disciplines aim at introducing
: ” redundancy, others at exploiting it, and others
- . still at avoiding it.”  (from the COW #29 web page)
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Questions...to be answered

Why does r@.dumdanaj exisks?
Any good reasons? On purpose?

Where does it come from?
Beyond plain copy&paste?

What does ik tell us (under the hood)?

What is redundancy really used for...and why?

Does your mother kiow, you are heref
Does anybody know about all that redundancy?
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An Example of Software Evolution

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

LinuxdistrRt tp: / /www. levenez.com/unix/ oo
timeline o [

Version 6.8.1 by NPU (nonplusx @gmail.com)

Feel free to modify and spread. Mail me for
updates, corrections and source flwjxc files

Based on "Linea del tiempo Distribuciones

Linux" by A. Sandoval (microteknologias.cl)
Additional info: distrowatch.comjwikipedia.org
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Clone-and-Own

Versions evolve....

- W ...and become varianks
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Patterns of Redundancy

. WCRE 2006
Hardware Variation ESE Journal 2008
Platform Variation

APIl/Library Protocols
Algorithmic Idioms
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Patterns of Redundancy

Replicate and Specialize
Workarounds

@ Reliability, efficient evolution, knowledge

Maintainability, bug propagation, (missing) back
propagation
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Unleashing Redundancy

Provides How to get ?’rov;cies
Data there? Imforma&on

- How to add semantics to redundancy?
- From where to obtain domain knowledge?
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Forking & Evolution
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Analyzing Inter-System Clone Evolution

to R |

s OO0 0O O+—10O0

" hieYeYeye
go+oopol

time
~
w

-t 0006 00

vt 000 |OO00—O oJe

Legend: O clone fragment B system 1

— clone connection L] clone class B system 2
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Analyzing Inter-System Clone Evolution

simplicity

precision

Gives you a fast overview
Y Gives you regions of interest

NO information about features
NO information for merging the code base of systems
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Semi-Structured Merge Apel et al., ASE 2012

Structured Diff on abstract syntax trees (AST)

How much does How difficull is ik
this cost? te merge?
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Models are software....btoo

1 X
(—— s Ul LT LT
D u Vo 2
Int o Outt
Abs X » el ’I Sqrtt Integrator, Sacond-Ordar
Dwidet  Math Function +
COO—/i— . D
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Sina Wave -
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Model-Based Development Process

D wzlf D Variank 1
In3

Delay :
Gain — %
1 Product Outt
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Integrator1
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The Model Zoo
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Towards A Family of Models

( o= | - Difficult to maintain
o[+ .o ] _
=1 - Propagating changes > which

- Replication usually not documented

Commonalities Differences
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Mining Model Variability

QECLIPSE MODELING FRAMEWORK

b3 < ©emf
¥ e

Import Intermediate Analysis Family Model
cr C T Representation (annotated 150% model)
— EMFCompare Export
c—> cr> cf|con
| MATILAB |‘_o:| pure::variants
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Beyond Model Diff & Model Clone Detection

1 cz Differences and/or
similarities detected
® % "2 by lots of existing tools
Cl —— c4 |—(01)
Beyond that.... - e D
. <=
...we add semantics Oyl ()] 08 s o1 @D D
...put model elements <>
in a family context ot | o @D
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Context & Interfaces

————————

[ \
@ : o Z-l I | <E |@: E ) T TTTTTES
" : Delay E I: > \:
: : Gain I X I .-
: | ! : Out1
1 _:_,—6) l(\ : Product "
«D —> T s S )
In4 : Integrator
N

————————

Conkext > model components,
connected ko campav\ev\& ot nkerest

Interfaces > IN and OUT ports of
component of interest
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Alternatives

) )

Variant 1 Variant 1

Merge 1+2
Different, l
mandatory
components 6—) é
C1 c2 c1|$&=| c2
. ( Variant 1 ) Variant 2 ( Merge 1+2
Variable sub- v
system and v l vil| ve
V1 V2 GI-) Co 9 MV/VS C1
mandatory L —
component l o
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Optional Components

) ( )

Optional and variant 1 variant 2 [ Merge 142 |
mandatory l

component - @ é ? lm
| | |

~——o— -
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Variant 1 Variant 2 Merge 1+2

An optional l

!
alternative ;-) l ?
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Interface Variability

Wille et al., MAPLE 2013
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. . Compare trees for...
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Putting the Pieces Together
f?;@.cl.w\dawcj Family Model

AL ' L E] simulink_alternative_plus_component.ccfm &2
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Sum ATy
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Questions...partly answered
Why does radu,mdaw:v exists?
Where does it come from?

What does it tell us (under the hood)?

It's much (all?) about variability!!!

Does your mother know, you are here?
At least, she does not know the whole truth!!! But there’s more...
...compositional testing and verification

...propagating patches/changes
...modular reasoning
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Clone-and-Own

A Versions evolve....

Lot ...and become varianks
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Analyzing Inter-System Clone Evolution
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Legend: QO clone fragment MW system 1

— clone connection [J clone class W system 2
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Towards A Family of Models

- Difficult to maintain

- Propagating changes > which
models?

- Replication usually not documented

Commonalities Differences




