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Tools for INF5150 Autumn 2007
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We are going to keep to the safe and already
proven technology this time ...
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Tools for executable modeling in INF5150
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JFTrace

< Fake PATS Central

File Actors Ewverts  Scenarios

World | Events |
O e, W M,

L ]

W

A s

=
= ﬁmasneu )
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e
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Java 1.4 runtime system
PATS
no.uio.ifi.pats.client.jar .
oibcl4 jar fakepats.jar

FakePats
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Hntpns - Kolbotn is 668
meters away
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IBM Rational Modeler

Software Development Platform
Version 6.0

Powwered by Eclipse Technology {;
[ '.:E »
-'l —
(T software Java

crystal reports. ~cossmo

Licensed Material - Froperty of IBM Corp. () Co pyrightby IBR Corp. and oth en=) 2000, 2003, All Rights
FReserved. IBM, Rational, and WebSphere are trademarks of IBM Corp.; Crystal Reports i= a registered
trademark of Business Objects 54; Java and all Java-based martks=s and logos are trademarks or registered
trademares of Sun Microsystems, Inc.; and allterm= are trade marks orre gistered trademards in the United
States, other countries, or both. Porfdions based on Desiger Paltems: Elesents of Revsahle Ciyec-
Chiemied Soffwarme, by Erich Gamma, Richard Helm, Ralph Johnson and John Wisside s, Copyright o
1995 by Addison-Wesley Publishing Company, Inc. All rights reserved.
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RSM at Ifi 2007 (Versjon 6.0.1.1)

= |Linux
— rsmé&

= \Windows XP

— download from protected area reachable from the course
homepage
= executing this make an "image”
= continue the installation from there
— Execute software update!!
» This does take time! Do it overnight!

= Set up extension location

— where plugins og features specially for you will be placed

— This is how one can add special functionality without being an
administrator!

Z
=
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H
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o
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Extension Location

= Creating an extension location works under both the 3.0.x and 3.1.x releases
of eclipse, under both linux and windows (and | assume all others). The steps
to accomplish this under linux are as follows:

= Asroot, | install eclipse to /opt/eclipse

= As myuser, | create the directories
— ~/eclipse-config
— ~leclipse-config/eclipse
— ~/eclipse-config/eclipse/features
— ~leclipse-config/eclipse/plugins
— ~/eclipse-config/workspace
= | edit ~/eclipse-config/eclipse/.eclipseextension to contain: name=My Eclipse
Configuration id=my.eclipse.configuration version=1.0.0

= As myuser | install plugins/feature to ~/eclipse-config/eclipse (manually or
through eclipse update mechanism after step 6 completed)

= As myuser, | start eclipse like "/opt/eclipse/eclipse -data
/home/conway/eclipse-config/workspace -vmargs -Xmx512M"

= |n Help->Software Updates->Manage Configuration... | "Add an Extension
Location" to ~/eclipse-config/eclipse. The setting for this ends up being
stored in ~/.eclipse

Z
=
3
H
o
o
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The extension site

™ no.uio.ifi. javaframetransformation_1.1.0

File Edit jew Favorites  Tools  Help

administrative fiIesJ

Back ~ () Lﬁ P ) Search [E" Folders '
Address |3 C\Documents and Settingsowsteinh My D-:u:uments'I,Haugen'l,eclipse-cunFig'l,ecIip;/ W G0
Folders x Marne
I0) eclipse3.2-config A I3'|'-|';Iil'l-3'il'l'II
= [[7) eclipse-config i F'lU'JiI'I-F'FE'F'EF'IiES
= [ﬁ eclipse @ JavaFrameTransFormation, jar
= 0) Features huild.prnperties
extension site 50 nouin.ifi.uml javaframefeature_2,0,0 t":":'lf“xml binary files
(5) nowio.ifi.umml rsm, Feature_1.0.9 project

= ) plugins B Jjetproperties
I.0) classgun_1.0.0 ﬂ .classpath
IC0) net.sf Fiep.Fatjar_0.0,25 [ templates
I no.uioifi. javaframeprofile_1.1.0 I5) sre-JavaFrame Transformation
'Y i, i, iFi jarvaframetransformation_1,1.0 g EDHS
1) novuio.ifi.modeling_1.0.0 oc .
1) novuiouifi.sedirsm_1.0,3 () doc-sre source flles
I3 no.uiouifi.umlhelp_2.0.9
1) no.uiouifi.uml sediz_2.0.9

WOkapace I nouioyifi.uml usecase_0,1.0

) SMach_1.0.1
waorkspace

) .metadata
() ClassGunTest o € 3
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Update Site

: - Register a
Th |S Wl ” Update sites to wisit .
Select update sites ko visit while looking for new features, (::_, new Slte
%
ites to include in search:
= Mew Rermoke Sike. .. |
000 TFT LML
+-[] %] 1EM Rational ClearQuest Discovery Site Mew Local Site. .. | 2
3 Mew Archived Site. .. | TI
@ Edit Remote Site [X] o1
—= Edit... | -
Mame: | IFI LML Total Ol
Remowve | (@)

URL: |http:,l',l'Fu:qu.uiu:u.nu:u,l'u:-';.fsteinh,l'iFiumItu:utaI,l'eu:Iipse,l'

v Ignore fe ﬂ | cancel |

< Back

Site URL for
IFI UML Total |

continue here
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© Modeling - ICUtotal::ICU::ICUclasses - IBM Rational Software Development Platform

File Edit Mavigate Search Project
G-E& =]

B [ #-0-Q - O‘ -
& | ¥ B -

|Tah0ma jlg j

@Model Explorer &4 Mavigator

A

ICU emx
ICUS.ennx
ICUZ . ennx
984 ICUL emx
984 ICU0 emx
=& 1cUtotal
i (Basic)
i (Intermediate)
L (Complete)
L (Defaul)
4 (Deployment)
i (UMLZ)
4 (SMSPorts)
i (JavaFrameProfile)
+ Ei' ICUcante:xt

-8 1cU

Model

O jcuproc
d SMSin
g SMSout
E ICUsyskenm
>

@] ICUdasses
+ -Hﬂ- java

+-17% GuessinaGame

+ [+

EE Outling &3

= (& «Composites ICUsystem
+-2) ICUprocess

Diagram Modeling Run  Window  Help

TS5 EEMe fePlug-n Devel.., [EpRasReusshl., [[DResowrce H¥Debug &l1ava  [L]Requirement | FglModeling

B

= || %2d 5M5Ports.emx

84 ICU0. emix

Diagram
0| Bl

- alette L4
_ =) Moke -
=% UML Comman
[ Use Case Diagram
(= Compio .
«Composites = Deploy D I ag ram
(3 ICUsystem [=Co
[Fo icuproc ; ICUprocess e I e m e nt
o -Ha- Package
Class -
if g Inkerface
/" Association -
A Generalization
Ty [ v.
(= Geometric Shapes
ElProperties 22 . Tasks | Console | Bookmarks | Problems | Search | Error Log B -« =0
Ganeral (& <Class> «Composite» ICUtotal:ICU:ICUsystem
Attributes Marne: | ICUsystem |
v Operations Wisibility : @ public O private O protected QO package
— | Stereotypes
E =7 7O Documentation Abstract: O
Appearance Leaf: a
Advanced

Model element
details
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IBM Rational® Software Modeler

Provides a flexible development environment for creating and editing
UML models.

You can use the Model Explorer view to edit the source code and
model structure of the semantic model.

You can use the diagram editor to edit the visualized model.

When you edit models, you should understand the differences
between model elements and diagram elements.

For example, when you right-click an element in the diagram editor,
there are two delete options.

If you click Delete from Diagram, the element is deleted from the
diagram only, because the diagram element is only a visualization of
a model element.

Conversely, if you click Delete from Model, the element is deleted
from both the model and the diagram.

11-Oct-07 INF5150 — Unassailable IT-systems 11
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Create a new project

©: Modeling - IBM Rational Software Development Platform

@EW Edit  Mavigate Search Project Modeling Run Window  Help From I:i I e m en u

AlL+ShIFE+N ¥ | gl Project. .

o | choose :

[ il
| | ] File

: @ Pluglet

| Bl sa o & UML Madel
e s | | 1.New

[ Example. ..

Move. ., | £ Other... Chrl-HM

= E 2. Project

i B Prink

Switch warkspace. .. =
3. Modeling

Impart...

0STS AN

| 23
| 5 Export...

Properties Al+ERker 4 . U I\/I L P rOj e Ct

1 Blank Model,emx [IMF 2120 Traffikan...]

Z Sample_sequence.emx [SampleSequence...]
3 Use Case Model.em:x [test]

4 Blank Model emyx [kest]

Exit
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Creating a new class diagram

@ Modeling - Blank Model.emx - IBM Rational Software Development Platform 1

File Edit Mawvigate Search Project Modeling Run Window  Help
IB-HE B8 €8 |k | QU-19- |+ %8
- . ; = 5 [N
B Model Explorer X Diagram MNavig. .. O || 52d *Blan VB fa @) B Systemn Moo 2
[ 2

| T 2> UML Model Editor

e test
':' T=F AC_System
=-$4 Bl
B @W /

' General Information
W INF 2120 | Add UML L
!fg. =% Samplese Add Diagram Y1 B Class Diagram
= Testz Add Shortout | [ ) Composite Strackure Diagranm ;
stkingsiae
Visualize ¥ [£) Component Diagram
N . | —
Refactar b | 2] Deployment Diagram
Find/Replace. .. ﬂ Use Case Diagram i
I EI"‘* [N | I o

11-Oct-07 INF5150 — Unassailable IT-systems

3.

Right-click your
model

Add Diagram

Class Diagram
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File Edit Mavigate Search Project Diagram Modelng Run  \Window Help Classes Can be added

e |8 @6 [E|a-%|fve--
([P e s e 0 va-e from the Model

Diagram MNawid... | ='m| i '@ #Blank Madel, emx | E AC System Maodel: :Main i E AC System Model:: Domain

(G 8 ~ explorer field:

T‘[_D‘J tesk
= 1 AC_ System {9 Bank
Y | 1. Right click your new
=:\@% &dd LrL 4 -E- Package [ | * y -
! e Add Diagram 4
g :Tal add Shortout © Template Parameter CI aSS m Od eI %
(O Ear B
; | isualize P actor o1
; % (ULTE Refackar b Subsystem 2 . Add U M L (Hﬂ
[#-1= INF 2120 Traffi Fndjrepl > Use Case o
[+ =% SampleSequend IRCREPIACE
B Test2 Import Model Library... frifec 3. Class

‘.éEi Run Walidation

= | Component

z@ Model Query... = | Compaonent Instance
Transform *| = Enumeration
=] show Properties Yiew @ Interface
Properties @ Primitive Tvpe
& Signal

Ei Deployment Specification
Device

B Execution Environment

= BN
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Adding a class to your model (2)

|_=| odelin .3“ ava
g B From the Palette

([~ Resource
I on the right side of
[:3 Select .
[=1 Noke = yOUI' screen.
[ ML Cammon _
L Use Case Disgram 1. Left-click the class

[ Composite Struckuy., ..
[.== Deployment Diagram

IcCoOn
[-—= Component Diagram
[ Class Diagram -

2. Left-click or click

OGTS dNI

ackage .
S , and drag in the
(1) Interfjan:n.a ed Itor
W hssociation -
A Generalization
A mplements - 3. Enter the name of
e the class
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Adding a class to your model (3)

F A By g | B B-S e | o BB

Or simply hold
the mouse still

@ @ =0 # o \inthe editor:
1.

il : %24 *Blank Madel. emx ! E AC Syskem Model: :Main [ ac Swatem Maodel: :Damain clas

| A menu will
oo U appear
| | 2. Choose what =
X | element you o
want to create Q
3. Enter element
name
L card
(3 Ccard i
1
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Group formation for Oblig 2

= While Oblig 1 must be individually solved, Oblig 2 shall be
achieved in a group of 3-5 persons
= Divide the group Iin
— PhD students and those with a Master already
— Those with INF2120
— Those with special needs
— The rest

= Everybody signs up their name on the blackboard in the
appropriate column

= The lecturer will select the groups
— and add those that are not present

Z
=
3
H
o
o
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ICUO — your very first ”| see you” system

0STS AN

surveillence at your fingertips,
first we only observe yourself

11-Oct-07 INF5150 — Unassailable IT-systems 18
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Agile modeling

m Hagile”
— = having a quick resourceful and adaptable character
= executable models!

= very stepwise approach
— each step will have its specification and executable model
— each step should be tested

* We shall use one example throughout the course
— with many steps
— Intended to be mirrored by the project exercise model

= Every week a working program!

11-Oct-07 INF5150 — Unassailable IT-systems
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Manifesto for Agile Software Development

= We are uncovering better ways of developing software by
doing it and helping others do it.

= Through this work we have come to value:
— Individuals and interactions over processes and tools
— Working software over comprehensive documentation
— Customer collaboration over contract negotiation
— Responding to change over following a plan

* That is, while there Is value in the items on
the right, we value the items on the left more.

0STS ANI
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Dialectic Software Development

= Software Development is a process of learning
— once you have totally understood the system you are building, it is done
= Learning is best achieved through conflict, not harmony
— discussions reveal problematic points
— silence hides critical errors
= By applying different perspectives to the system to be designed
— Inconsistencies may appear
— and they must be harmonized
* |nconsistencies are not always errors!
— difference of opinion
— difference of understanding
— misunderstanding each other
— aresult of partial knowledge

» Reliable systems are those that have already met challenges

0STS ANI
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Buzzzzz 1: Agility

= Join your project group — this is its first assignment!

= Give 3 reasons for why agile modeling/programming is a
good approach

* Give 3 possible problems for an agile approach
* Give each pro and each con a short name

OGTS dNI
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)

UML Use Cases — very very simple

subject : our syste@

note: an informal text
wsubsyster:
theICUsystem

O Studl konto oysteinh kML
... P Wite out a kil file to be
| s R read by GoogleEarth to
|J lJ S o place Mobile on the map

KMLfile

Mut;ile

|I
OGTS dNI

use case. a servica

E\ctor: the outsiders

11-Oct-07 INF5150 — Unassailable IT-systems 23
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File Edit Mavigate Search Project Diagram Modeling Run  Window Help

Y - =RNERFE] B E#ML =PluginDevel... [EpRAS (Reusabl.. [(-Resouwrce F3Detug &Y1ava  [(7Requirement [eghMadeling
B %-0-Q |0 -
F|e e

| =ls =l B

11-Oct-07

+ -H} ICUcankext

Documentation

Advanced

KMLfile

Navigatar = B || %24 sMsPorts. . SedIcUdem: | |G ICULokal:... & ICUatal:... PR 1cUkatal:. .. 52 [T KMLFile:. 8| @
@ | 9 = Palette L
Select
242 1CU0.ems ~ % Bt
= ICUtotal & Mote Attachment -
i (Basich [=% UML Camman
o diate) :
i (Interr:ﬂe S = Use Case Diagram
i (Compleke
% (Complete) 7 Package
i (Default)
= wsubsysterns — lsa Case
e (Deplovment) theICUsystem
A (UMLZ) i Actar
=
i [SMSPorks i
E EJavaFram)erFiIe) O Studi konto oysteink KML SUbSYStem
et N write out a kil file to be i Include -

_ read by GoogleEarth to
place Maohile on the map

# Association

= Composite Structu. ..

] #subsystems thel“lsyster— e T Deployment Diagram
= KMLFile Mobile :
.? Mohile = Component Diagrarm
3 ICUusecases . [= Class Diagram
< e — | ¥ B | | | | Geomettic Shapes
SEOutline hoxc = Eﬁ = 5 | ElProperties &2 Tasks | Console | Bookmarks | Problems | Search | Error Log =] :'=::> » =0
General 'H} <Package > ICUtotal:ICUusecases
v Profiles Mame: [1CUusecases |
Sk 18
== R Wisibility : @ public O private O protected O package

INF5150 — Unassailable IT-systems
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UML Sequence Diagrams: a more precise way

@Mudel Explorer &2 Mawigatar

i}

T84 ICU3.emx
f8d ICUE.emx
%8d TCUL.emx
= %84 ICUD.em:x
- {&F ICUkatal
i (Basic)
i (Intermediate)
in (Complete)
i (Default)
i (Deployment)
i (UMLZ)
i (SMSParts)
i {lavaFramePrafils)
] EE ICUconkext
P4 (alN)
=] ICUenvironment
=+ KMLFile
'? Mabile
= icusyskem
 Statelnvariantl

Interaction !

T KMLFile
Mobile
O icusystem
Sequence /@ icupadags
. IZu
d Iag ram iAva
8= outline &2

An outline is nok available,

11-Oct-07

= B || %24 smMsParts... %24 ICLI0, e @ 1CUkatal

sd KMLFile

A o Seli »
~ [:3 Selection

i, Group

=1 Comment

< Interackion

Ve

Mobile ;

& Lifeline
fe¢ | Interaction Use
= Execution

Lifeline

FH 1cUkatal:. . T kmLkile:,., 22 B

Sms("studl konto oysteinh KML", 2034, 5TAT-ID)

—
Message

syskbem » ICUsysbem

specification
# Destruckion Event
(=1 Skate Invariankt

PosF.equest

fepr| Combined
Fragrment

State inv.

PosResult

[=x] GaUard
en ) Conkinuation

¥
4, Messages -

Smsiicu, kinl:ED104732, NE24807", STAT-I0, 2034)

|
4'wirite out on kml file

|
|
|
[
|
|
I
|
Separatar |
|
|
» Signal :"'
— Synchronous Call |
» Asynchronous Call |

& Reply

= Create
w » 8 Destroy
¥

= 5 Tasks | Console | Bookmarks | Problems | Search | Error Log i ~ =0
Property | Yalue -

Mame
Cualified Mame
Receive Event
Send Event
Signature

INF5150 — Unassailable IT-systems

= Sms

0= ICUkokal  ICUconkesxt:  ICUenvironment: skKMLFile: 51
< Ewent Occurrence Received

<+ Ewent Occurrence Sendd

< Signal Sms —
x[Signatu re
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SeDi —the IFI UML Total Sequence Diagram edit
CESESSEN. B~ =*)F

Getting started with SeDi for Eclise

- Introduction "'E\I ~

W'elcome ko the Seli tukorial, It will help vou getting started with sequence diagramming and introduce all the major Features of Seli.

This tutorial is appropriate when you hawve Seli for Eclipse. IF vou have Seli for RSM, wou can close this tutarial and open the RSM-specific wariant by selecting Help | Cheat
sheets,

If wou already are Familiar with Sebi, we recommend that you review the "What's new" section in the help book, To go there quickly, click the question symbal above this kext,
We would also like to invite you to send comments and suggestions ko Frankd@ifi, uio.no. Bug reports as well as feature reguests will be appreciated.
Mow, let's get started with the tutorial!

»

+ Create a project
+ Create a UML Model
2% Create a sequence diagram

Mo we are ready bo create a sequence diagram. Go ko File- =New-=0ther. Locate and expand IFT UML Models, Select "Sequence diagram” and push Mext, Fill in the required
information and push Finish, Be sure name the file with a sd3 extension,

OGTS dNI

Tip! Follow this procedure to make creating subsequent sequence diagrams somewhat less cumbersome: Right-click the toolbar and select "Customize perspective”. Select the
"Shortcuts" page and choose "Mew” in the Submenus dropdown, Check "IFT UML Models" and click ok, The S0 wizard should now appear directhy in the File- =hew menu.

+ Add interaction frame
Rename elements
Add additional figures 6

F

+

Decompose a lifeline
Mavigate the model
Delete fiqures

Mare about selection
Undo changes

- Save the diagram

+ [+ [+ [# [+

Save your work by selecting the model node in the Model Explarer view and select File = Save in the menu.,

+| Save the diagram as an image
+| Congratulations

11-Oct-07 INF5150 — Unassailable IT-systems 26
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Packages, Collaboration, Composite Structure

Package

] «packageimports
£ ICUcontext |77 > Hicu

Collaboration

Composite
structure

/ <2 ICUenvironment

N
/
OGTS dNI

aMSin ¢ smsInputiedia

Maobile

11-Oct-07 INF5150 — Unassailable IT-systems 27
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s <2x ICUenvironment \\

,f'( SMSin ¢ SmsInputMedis

Mobile T ,)

‘l\ \ icusystern : ICUsystern
e 7

/\

\ . SMSout : SmsdukoutMediator = ARGSIDT, 1 - /
S Eret

-\-\-\-\-\-\' —_— —
—— e p
sd KMLFile -n
. o1
wMediatars sMediatars -
(3 SmsOutputMediator & SmsInputMediator (@
Mobile icusystem ; ICUsyskem @)

| Sms("Studl konto oysteinh KML",2034,5TAT-ID) |

| |

asignals «signals asighals | |

o" PosRequest o 5ms o' PosResult | _—
— - - — | PasRequest |
o positioningld : String o message : String o positioningResult I 1

o miessageld @ String o o String o messageld
A 5O SR PosResult
~/

Sms("icu. kml:E0104732, M594607", STAT-ID, 2034)

|
rite oot on kel File

validation !

|
|
Run i
|
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—_— T
o e == —
= T
7 2 ICUenvironment ™~ P art
SMSin : SmsInputiMedial
B |
Maohile :
icusystem o ICUsystem
\ tvpbe
\ B SMSout : SmsdutputMediator = ARG, ARGSIO] L /
"'H-\.\_H_ _P_.J-"'
Ty "
P L e e
T G IEUsvstemJ r
Part
SMSin ¢ amsInputMediator = ARGS[0], ARGS[O]
icuproc ;- ICUprocess ty
srsguk
e o ]
SMSaut ¢ smsCutputMediatar = ARGS[O], ARGS[O]
11-Oct-07 INF5150 — Unassailable IT-systems
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- b

State
machine

1

£ ICUprocess

[else] @2 CamnmandError

EProfile)
k

Decision

(3 «Co\, |osites ICUsyskem
: lprocess
staticld . 2 -,
cannny
command (— @ dle Sms

parsedsms —
[==]

lastpas_time Parsesmms

validpos

yooord

xcoord

e [csrn.commnand.equals( kML)

Fout
s':n"'sin @2 output (hew PosRequest(csr,staticId), csm.smsout, csml;

smsout

+-[I1] Regionl ¥

E IiCUprocess 00 PosResult 2 WaitPaosition
icuproC TranSItIOH

- 2 WritgkMLfile

SMZout

IC sy stem

¢ y || Effect

B= —
o= Cutline &3 =08 El Properties &2 Tasks | Console | Bookmarks | Problems | Search | Error Log Q

Z
T
a1
H
a1
o

o
o
o
o
o
o
o
o
il
g

[, o

= | =B
& General [l =Transitionz ICUtotal:ICU:ICUsystem:zICUprocess::Regionl:PosResult

Stereatypes Mame: [Poskesult

Kind: [local ~]

Effect: |p.ctivity WtitekMLFile Ll
v - 1

Docunnentatian

Appearance
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sd KMLFile

Runtime Consistency!

Mobile ; icusystem ; ICUsystem

Sms("Studl konko oysteinh KML",2034,5TAT-1D)

PosRequest

PosResult

{Write aut an kmil File

Sms{"ic I:EIIIl04?32JN594SD?"JSTAT-ID,M

/

e IEUprncessJ /

[else] = CDmmandErr?

OGTS dNI

! COm
sms

L GoParseSms | N

@ Ide

?ﬂﬁtput(new PosRequesticsm,staticld), csm.smsout, csm);

PosResUt / [E—JWaitPDsitiDn ]

@ WiritekMLfile
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Buzzzzz 2: Refinement

= Assume that the semantics of the state machine are the
traces that it potentially may produce (given all
reasonable input from a Mobile) as positive traces and all
other traces as negative.

» |s the state machine ICUprocess a refinement of the
Interaction KMLfile?

* |s the opposite refinement also true? (that KMLfile is a
refinement of ICUprocess)

0STS ANI
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Transition Effect — Activity Diagram
@ WriteKMLfile - -

WritekMLFile
I Mow write the file header */ F* Position return parsing *f
§* Stream to write file *f String posreturn = sig.getPositioningResult();
int ix = posreturn.indexOf(" <Feilkode:=");
try String feikode = posreturn,substring (ix+10,ix+13);
csm.validpos = feikode.equals("100");
* Open an output stream *f if {cern.validpos) {
csm.fout = nesw FileOutputStreann (“TICULkml™); =] i = posreturn.indexCf("<Breddegrad=");
/* Print file header *f cem.ycoord = posreturn.substring(ix+12,ix+197;
csm.prstrm = nes PrintStreamicsm. fout); ix = posreturn.indexOf("<Lengdegrad=");
camn.prstrm. printin < 2xml version=""1.0V" encoding=""UTF-84"7="); cam.xcoord = posreturn, substring (ix+ 12, ix+200;
@2 csmuprstrrmuprintine O <kl srolns =Y, "httpef fearth.google. corm fkrnl /2,04
csm.prstrrn.printn (" <Folder="); carnlastpos_time = new Dated).toString();
carn.prstrm. println (" <name=1CU1< fhames="); H
csm.prstrm.pringin (" <openz 1< fopen:="};
F* Catches any error conditions *f —
catch (IOException &) zZ
\/ i T
. Systemn.err.printin ("ICUL: Unable to write to file "+new Date (),
ACt' on toStringl)); : U1
1 ¥ write out one elerment on file *f
if (1{cam,wcoord==null)) £ =
Wh e re th e csm.prstrm.printing " < Placermark = "); ol
csm.prstrm. printing " <names> "+ "ICU1"+ "< fname = "); (@)
n am e IS csm.prstrm. printn " < description: "+csm. lastpos_time+"
[* wirite out end of KML flle */ < fdescription=");
o tryf csm.prstrr.println < Point =" );
\J ava COd e oL st printin < Folder = "); double decxcoord=Integer.parselnticsm.xcoord,substring
csm.prstrm. printin < fkrnl="1; (240
- s fout.closel); = +Integer. parselnt{csm.xooord. substring(4,6)3/60.0
+Inteqer.parselnt(csm. xcoord. substring (6,2))/3600.0;
catch (I0Exception &) double decvcoord=Integ?r.pezllr)selnt(csm.ycoord.substring
;3
System.err.printin ("Unable ta wiite end of file"); +Integer.parselnticsm.ycoord.substring (3,5))/60.0
+Integer . parselnt{csm.yooord. substring(S, 733/2600.0;
carn.prstrm. printn(" < coordinates = "+decxcoord+ ", "

+decyooord+",0" + "< fcoordinates=");

csrn.prstrmn. printling "< fPoint = ");
cem.prstrm. printing "< fPlacemark = "};
[Control flow} }

O [ {* Send SMS with coordinates back as ack */ j

-
outputinews Sms("TCULkml: "+csm. xcoord+ ", "+osm.ycoord, csm.staticId, 2034 ), csm. smsout, csm);
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UML compilation and execution

—|-- %24 ICUD.emx *
=45 ICUkatal

i (Basic)
i (Inkermediate)
i [Complete)
i (Default)
i (Deployment)
i UMLZ)
i (SMSPorts)
i [lavaFrameProfile)

+ fE- I Uconkext

< e

oof  AddumL

-8 Add Diagram
+ '[D"I- GUEssing! #dd Shorkouk
+-[—F GpaslFre Create Madel Fram Package
+ ID"'- GooglePa T
02 Googlep  Visualize

N
+-[=% GooglePa
Cuk
+-[—F GooglePa D‘g Y
124 Eternity | 1= Copy
-J .

1= DynTrafik $¢ pelete from Moded Delete
+- =+ DallyiGoe:
+-[—= DollyGoe: 11 Rename Fz
+- == Christras Refactor
+-1== BjornBra .
5 '[E"I' Ao lays Find/Replace...
1 Adrs ¥ Run Yalidation
: Zﬁ Model Query...
EE Outline &3 Transform

| E£] show Properties Wiew

Properties

k

3
'EIEJI UMLZ ko davaFrame

EEIEJI MLZ ko JavaFrame Goodle Pos u

b EIE{ MLZ ko JavaFrame Googlepos Orar
ﬂ UMLZ ko JavaFrame IEL

'EIEJI UMLZ ko JavaFrame Knoblez
B UMLZ to JavaFrame Knobled
B UMLZ ta JavaFrame Knobles
, EIE{ UMLZ ko JavaFrame MakeBabies
'EIEJI UMLZ ko JavaFrame MBDsystem
EEIEJI UMLZ ko JavaFrame MinSMSsTrafikar B
B UMLZ to JavaFrame Mulkiknoble
B UMLZ to hIM

Fun Transfarmation

-EE- <Package = ICUtotal::IC

Marne: IZU
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Make target java project
Set up java libraries

Make transformation config.
Make run configuration

Apply transformation config by
rightclicking on desired
package (not the whole model)

Apply run configuration

OGTS dNI

Enjoy the running system
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Execute the trace tool (JFTrace) and ICU appl.

% Filtered Trace from C:\Documents and SettingsloysteinhiMy DocumentsiHauge nMRationalRSAYWwuorkspacelJavalarsiCUB-regOystein. jft at 2007-0... |;||E|[z|

Stud 1 konto oysteinh reg
Oystein

11-Oct-07

to 2034
(Telenor!l)
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You are registered :

Y

Tahle Yiew
Time State Maching | Current State Input | Transition Behaviour | MNext State
1 Mew IC U system_ArchiveEvoe...
1] Mewy ICLUIsystem_|ClUcantraller .
iy ICUsystern_Archive fBE78e33d0 |null StarthMessane@E07 df3do Idile
241 ICUsystern_ICUcontrollerg@ieb... [null StartMessage@Gea9f3ad0 GeneratorState
SMsEy 4317200 (Stud? konto Mew
oysteinh req [CUsystern_CUprocess@arled
Crystein, 2034 A-HALIGEN 3d3
198185 ICUsystern_|CUcontrollergBeb... [GeneratorState ¥ ! Output SMSE@T 4317300 (Stud] GeneratorState
konto oysteinh reg
Oystein, 2034 A-HALUGEMN)
198376 |ICUsystern_ICUprocess@a70e.. |null Starthessane@ET 65303 Idle
SMsEy 4317200 (Stud? kanto Qutput Register@a3c33d3
198416 |ICUsysterm_|CUprocess@670e... |Idle oysteinh reg (Oystein, A-HALIGEN) WaitForDatabaseResponsetre..
Crystein, 2034 A-HALGEM)
Redister@93c33d3 (Oystein, Qutput
198546 ICUsystern_Archive @67 3e33d0  |Idle A-HAUGEM) Redistration_Ok@a6473d3 Idle
(A-HAUGEM;
Redistration_Ok@ag473d3 Qutput
198546  |ICUsystern_|CUcontrollerg@@eb... |(GeneratorState (A-HALUGEM) Registration_OK@a6473d3 GeneratorState
(A-HAUGEM;
Redistration_Ok@ag473d3 Qutput Sms@c2ef3d3 (Red: You
198696  |ICUsysterm_|CUprocess@670e... \WaitForDatabaseResponsere.. | (A-HALGEN) are registered as FinalState
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Hotpos: finding out where you are

to 2034
(Telenor!!)

1 _.kgntn ogsteinh hutpl

0STS AN
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= Google Earth

File Edit view Add Tools Help

m Local Search ctions
| |

'§ My Places

51 IcusFamily

@' megiystein
Sun Jan 14 13:03:058 CET
2007 _ MNesoddiangen

@ sigurd N
Sun Jan 14 13:03:12 CET
2007

@ IngerElisabeth
Sun Jan 14 13:03:16 CET
2007

& Trine
Sun Jan 14 13:03:20 CET
2007

@' Swerre

Sun Jan 14 13:03:25 CET E

0l0

«[J @ Lavers
b 2 terrain : ! A .
) 51 Geographic Web { e 1 h il
p[_] E3 Featured Content a8 b ; (_100816 .
»[] £ 30 Buildings ;
bl:‘ = roads
)|:| D borders
) [F=) Populated Places
»[] B2 Amernative Place Ham

bI:‘ &= Dining
w1 31 adaina E
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Testing ICUO

0STS AN

by using the UML Testing Profile
with folils also from
Prof. Dr. Ina Schieferdecker
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5.

The Problem

= Software
— Increases in complexity, concurrency, and dynamics
— Quality is key
= Functionality
» Performance
= Scalability
» Reliability
= Usability
= Efficiency
» Maintainability

OGTS dNI

» Testing is

— Means to obtain objective quality metrics about systems in their target
environment

— Central means to relate requirements and specification to the real system
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= s = But often
— Important — Rarely practiced
— Means to obtain approval — Unsystematic
— Time critical — Performed by hand

— Error-prone
— Considered being destructive
— Uncool

,If you are a bad programmer
you might be a tester”

OGTS dNI

= Conjecture:
There is a lack of appropriate test methods and techniques
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Testing Is ...

= A technical process
» Performed by experimenting with a system

* |n a controlled environment following a specified
procedure

= With the intent of observing one or more characteristics of
the system

OGTS dNI

= By demonstrating the deviation of the system’s actual
status from the required status/specification.
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Goals of the UML Testing Profile

= Definition of a testing profile to capture all information that would be
needed by different test processes

— To allow black-box testing (i.e. at UML interfaces) of computational
models in UML

= A testing profile based upon UML 2.0

— That enables the test definition and test generation based on structural
(static) and behavioral (dynamic) aspects of UML models, and

— That is capable of inter-operation with existing test technologies for black-
box testing

= Define

— Test purposes for computational UML models, which should be related to
relevant system interfaces

— Test components, test configurations and test system interfaces
— Test cases in an implementation independent manner

OGTS dNI
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Test Concepts: Black-Box Testing

Test Case

Stimulus Response

e Assignment
of a
Test Verdict

OGTS dNI

System Under Test
(SUT)
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|ICUO test context

/ﬁest package imports
wpackageimpor te _ def Of SyStem

R e e o T o]

Test case\j

N

«TestContexts «TestComponents
(3 ICUTestContext {3 GoogleEarth
o «SUT= icusystem ; ICUsystem
o «TestComponent: Mobile : Cellphone
o «TestComponent: ge ; GoogleEarth
NS «TestCasen TestkMLok «TestCompanent:
0 (3 Cellphone

SMSin = ARGS[0], ARGS[0]

Mokile : Celphone

/

//-F

icusysterm ¢ ICUsystem

Test component ]

\\ /\

—

Test
case

asignalz
o writekml

0STS ANI

SMSout / \GS[D],ARGS[D]

ge : GoogleEarth returns

aenumer ation::
= Verdict

o inconciusive

o fail

o pass

/
|

11-Oct-07
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Test context and system context are similar

spackageimport:
HICUtest [T e > 2 1cU

«TestContexts
{3 ICUTestContext

o ST icusysterm  [CUsystem
o «TestComponent: Mobile : Cellphone
o «TestComponent: ge : GoogleEarth

@ «TestCases TestkMLok ()

sMsin = ARGSl0lARGSD |/ b el
£ ICUCcOntext > H1cu

j'—’—’—’—’—’

Mohile : Cellphone icLsystern @ ICUsystermn

\‘

ge : GoogleEarth

OGTS dNI

SMSout = ARGS[0], ARGSLO] e —— s

/ <2k ICUenvironment ™~ \\

f‘r SMSin : SmsInputMedia \-
i Mobile ;
il\ \ icusystem ¢ ICUsystem f
\‘* T SM3out ¢ SmsOutoutMediakor = ARGS01,ARGEM0T - /
""-\-..,_\_\_ _,.—-"
o o
for —— —_— =i

TR R i T
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Test behavior and context behavior are similar
sd TestkMLak,

#TestCampanents «5UT= #TestCamponents
Mobile : Cellphone icusystem : ICUsyskem ge : GoogleEarth

Smsl"Studl konko ovsteinb KML",2034,STP.TLID]|

| PosRequest |
[ 1
| PosResult | .
| | vritekl Z
sd KMLFile T
N & Check that there (&)
Sms{| icu kml:EQ1047 32, NS94507 ,STP.T-ID,Z"EIS‘-’:]I iz & marker on the =
| | appropriate place
| | RPrap I P IMobile : icusystem : ICUsyskem g

{pass} | {pass}t

Sms("3tudl konko ovsteinh KML", 2034, 5TAT-I00

PosRequest

Verdict Verdict

{irite out on kel File:

Smist"icu.kml:E0104732, M594507", STAT-ID, 2034)

|
|
|
|
|
I
I
|
| PosResult
|
|
|
[
|
|
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Buzzzz 3: Why both context behavior and tests?

* Why do we need tests when we have context behavior
— We do not always only want pass verdicts
= we could also use the neg fragments in Sequence Diagrams
— We may want more tests than context behaviors

» Tests should be explicit

— ldentify the SUT and the Test components

= this distinction is not done in the context behavior sequence
diagrams

— Clearly specify the verdicts
= context behaviors usually specify potential positive behaviors only

Z
=
a1
H
a1
o
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How to execute the tests

= Generated test components
— we could specify the behavior of the test components
— then compile and run the total test management system
— and have the tool verify the test cases by comparison

= Manual execution on real environment
— you operate the mobile phone, and observe the resulting SMSes
— you observe also the GoogleEarth results
— Disadvantage: slow procedure since you need to physically move
— Advantage: it is the real thing

= Manual execution on simulated environment
— FakePATS made by Frank Davidsen
— Advantage: quicker turn-around, easier manipulation, cheaper

Z
=
3
H
o
o
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@ Properties for ICUJava

Info Java Build Path
Builders

Java Build Path
Java Compiler

Javadac Location Build class path order and exported entries:
(Exported entries are contributed to dependent projects)

(# Source | 1= Projects | B\ Libraries % Order and Export ]

Replace this with FakePATS

Java Task Tags
Project References (Wl o i ifi.pats.client . jar - Javalars |
D ['j SMsMediators-060223.jar - Javalars
D ITQ JavaFramelFI-060403, jar - Javalars Down |
O = RE Svstem Library [edipse] —_—
F=1C0ava Select Al | zZ
Deselect Al | E
cepats.jar - Javalars =
O ) sMsMediators-060223. jar - J;N — ilati %1
D ITQ JavaFramelFI-060403, jar - Javalars N O reCO m pl atl O n
[ = JRE Syskem Library [eclipse] necessaryl
Fli=1cuava

Default autput Folder:

ICI]ava Browse, .. |
ik | Cancel |
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fakepats.jar is also a stand-alone program!

2 Fake PATS Central

File Actorz Events  Scenharioz

Bus 37 route

Bus stop

Jernbanetorget T (Biskop Gunn.gt)

A T statid D |

Meszzage

=d TestkMLok

«TeskZomponents #5UTs
Mahile : Cellphone icusystem @ ICLsys

Sms*"Studl konto ovsteinh KML",ZDS%STATLID}

PosRequest

PosResult

Sms)icu. kml: 0104732, NS594507", STAT-10, 2034)
I I

{palss} |

Send SMS message from A-HAUGEN  [X]

Start fakepats,

| Stud? konto oysteinh KL

[Send nu:uw] [ EncueLe ] [ Cancel ]

then application
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Send SMS
from actor




. . sd TestkMLok
The verdict of the fake mobile

Mobile : Cellphone icusyskem § ICUsys

Smst"Studl konto ovsteinh KML",ZDS%STATIID}

PosRequest

PosResult

|
|
|
-
|

Sms{)icu. kmnl:ED104732, N554807", STAT-10, 2034)

{pass}

DN

0STS AN

£ Fake PATS Central
File Actors

]

BX]

Eventz Scenarios

World | | |
Fram To Detailz
"i; A-HALL., (2054 Stud! konto oysteinh KL
@ Messagell: 1170020023206 F‘-:us'rtiu:un'ingID: A-HALGEM / /
‘ Messagell; 1170020023206 Position; =Feilkode=100=Ereddedrad-MN393455=Lengdeqrad=E01 04525=STATICID=A-HALGEN
"& 2034 A-HAUGER WU kmIEDT 04525 M3824 35 4
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stem @ ICUsyskem

Verdict of GoogleEarth

|
,ST.C'.T|-ID]|

#TeskComponents
ge : aoogleEarth

Check that there
is a marker on the
appropriate place

|
{pass}

% Fake PATS Central

File Wgtors Ewventz  Scenarios

| 5T v
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Jernbanetorget T (Biskop Gunn.gt)
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