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Software Defects “enjoy” high @
Visibility SORRERELE 1JKU

London Ambulance System (LAS)-1992 [Finkelstein96]

Mars Climate Orbiter-1998 [Breitman99]

Mercedes A-Class capsize in corners [Mercedes97]

Ariane 5: code reuse and the dimensions of variables

il Denver Airport Baggage Handling: Reset lost data
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Current Affiliations:
= Professor at , Austria 2008
= Head of
(11 Staff Members)
Doctorate Degree:
. , USA 2000
(under Dr. Barry Boehm)
Past Affiliations:
= Research Fellow at , UK 2007
= Research Scientist at , USA 2000
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Why Software Projects Fail @
JOHANNES KEPLER | JKU
UNIVERSI |
Where is: “Wrong
Programming
Language Chosen”?
.NET vs. Java
352 companiss - 8000 seftwarg prajects, Souros; The Standish Group, 1995
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Embarrassing Software Defects @
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Microsoft Internet Explorer has encountered a problem
and needs to close. We are sorry for the inconvenience.
|F wou weere in the middle of something. the information you were working on
might be last.
[V Restart Microsoft Intemet Explorer
Please tell Microsoft about this problem.
‘We have created an enor report that you can send to help us improve
lential and
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Slide taken from Grady Booch
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Models take on Difficulties

= Complexity

= Conformity

= Changeability

= Invisibility
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Model

Software/System Model

Source Code+Doc
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Separation of Concerns
Ease of Understanding

Diagram

Stucture
Diagram

| Couss Diagram

Componsrt
Diageacn
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Composie
Stueture

Diagram

Diapioyment
uagram

Interacton
Disgram

+ Code
+ Requirements
+ Domain Adaptations
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From http://en.wikipedia.org/wiki;




= Overcome the
requirements/code gap

= Reduce the Cost of Fixing
Errors

= Exploring the Problem
= Separation of Concerns
= Ease of Understanding
= Maintenance

= To “hide” implementation
details

ISEA
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The Benefits of Modeling

= Analyzable

s
foeRsiry i | JKU
To “emphasize” limitations

and assumptions

To think the problem
through

Assess Requirement
Changes

Correct Implementation
guarantees

Integrate disciplines
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Modeling tools are like a hammer

* Can do good but, if used wrong, they are useless!

* Require training, guidance, and automation

Have witnessed many companies “introducing”
modeling only to fail because they do not
understand model-driven software development
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Software/System Model
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Model-Driven Software i
Development OAIORRSAYEES 1 JKU

Change in paradigm ~ analysis
=> Modeling is the “creative” part

and answers questions on
=> Coding is filling in details not in models
=> multi-view “programming” o= .
Living Models . consu@
* Not documentation but path to solution
* Used/Useful throughout the software life cycle

why  how  where ..

Change, Inconsistencies, and
their Impact ONIOERS TS [ JKU

Class Diagram

Tomposiie
Stnuciure
Dizgram
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What Engineers Need
JOHANNES KEPLER

UNIVERSITY LINZ |JKU

(1) iIdentify Inconsistencies Quickly

(2) Fixing Inconsistencies Quickly
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Model Analyzer Approach %

T3 Modeling - ModelMain - Rational® Software Modeler™
Fie Edit Diogram Navigete Search Project Model Analyzer Run Modeling Window Help
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Some Consistency Rules
JOHANNES KEPLER |JKU
UNIVERSITY LINZ
Rule 1: Name of message must match an operation in receiver’s
class
operations=message.receiver.base.operations
return (operations->name->contains(message.name))

Rule 2: Sequence of object messages must correspond to
events

Rule 3: Calling direction of association must match calling
direction of messages

Rule
SEA
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Existing Approaches Unscalable — @
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Model Analyzer Approach @
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Flle Edit Diagiem Navigate Search Project Model Analyzer Run Modeling Window Help
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& buents || (> State/Activity Model L2iplay
Structure wait
D) Msin 2 craw
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Model Analyzer Approach

Modeling Tool

UML
Model

e
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Model Analyzer Approach

C State/Activity Model
wait

@ stopped

ONIOERS TS [ JKU
Qe e
Fle Edit Diagram Navigate Search Project ModelAnalyzer Run Modeling Window Help
CI-HE ‘s QModel ~ R~ Q-|@- g g~ 5% e v D v i[Tahoma
T rojectbep 5= | (OB B Seecting s Vovie |
CE [ Streamer 2
S Hovw| [Devewr] [@
. 2™ r \ (| [
e Liscomea
| B B | L2iplay

@ playing

s
No Special Language Required OHANNES KepLER IJ
LINZ

ANN
UNIVERSIT

1) Must use an obscure (and limited) rule
language (who understands that
language?)

2) Must annotate constraints (who has the
time and experience to do that?)
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(1) Identify Inconsistencies Quickly
(2) iFixing Inconsistencies Quickly
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Displa Faad
= Display ] Streamer

JOHANNES KEPLER
%:z;c(t)“ &, connect () ONIOERS TS [ JKU
& play () Kt (] o0,
& draw () G2 stream ()2

']Selecting a Movie
q
Qu:User Qd:Display Qit:streamer
Loselect 1.1 connect
-
< 1lplay %
E il 2
2 draw

A L
Displat sl
& Dieplay ] Streamer
JOHANNES KEPLER
%;ﬂzc(t)“ & connedt () ONIOERS TS [ JKU
& play () Byl (],
5 draw () [Sriay (] - |
|| Selecting a Movie
Qu:User Qd:Display Qst:streamer
Liselect 11l connect
12 play".
2: draw
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Model Analyzer Approach

T3 Viodeing Mol ~ Ratioral® Software Modder™
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Displa ¢
& Display =] Streamer @
JOHANNES KEPLER

%z;ﬂzc‘t)ﬁ % connect () oERE RS 1 JKU
& play () ByWaL (T,

& draw () g stream ()2

E‘Selading a Movie
Qu:Usar Qd:Display Qst:Streamer
for fixing this inconsistency: 1.1 connect

1) rename message play to stream

2) Change receiver of message play to object d

3) add a new method p/ay to the class Streamer

4) change the ownership of object stto Display

6) rename method connectto play

7) rename method stream to play

8) rename method waitto play

9) delete message p/ay (makes rule obsolete)
=+ © 2009 Alexander

Displ ¢
< Display || Streamer %

@ ) e PIAERER R | [T

£ play () ByWAL(] .,

& draw () § stream ()2

Bl Selecting a Movie
Eu:User Ed:Display Est:streamer
for fixing this inconsistency: 1.1; connect

1) rename message play st
2) Change receiver of message play o lzplay
3) add a new method to the class Streamer e T
4) change the ownership of object st 2 draw
6) rename method connect
7) rename method stream
8) rename method waiit
9) delete message play (makes rule obsolete)
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= seeci@plem: Wrong Choices! Why is ‘stream’
the only valid choice?
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‘ = dDisplay

- st:Stre... | %

| 1: connect

‘ 2: play

‘ 3 draw

| untveRsirY Tz | JKU

| Qd:gisglay HE“S"Q-- |

| Ed:[?isgla[ || Est:Stre... |

1 connect
‘ 2: stream ‘

‘ 3 draw ‘

| 1: connect |

l 2: play
‘ 3: draw
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Change, Inconsistencies,

their Impact

‘ Source Code
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