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Rhapsody dentro del portfolio de IBM Rational
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Rhapsody en el desarrollo de sistemas
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Problemas comunes en el diseno de software y
sistemas

= Se encuentran errores de disefio demasiado tarde, cuando mas
cuesta solucionarlos.

= O no se encuentran: el coste de los errores no encontrados es
muy alto (retirada o devolucion del sistema, penalizaciones,
reputacion).

= Mala comunicacion entre diferentes disciplinas: ingenieros de
sistemas, ingenieros mecanicos, eléctricos, de software, cada uno
habla su propio lenguaje!!!

= Colaboracion poco eficiente entre equipos de trabajo distribuidos

= Dificultad para gestionar los cambios y la evolucion continua de
los requisitos

= Dificultad en la gestidon y la integracion de disefios cada vez mas
complejos, y con sistemas existentes (Legacy systems)

= Lasregulaciones y normativas nos invaden: DO-178B, FDA, ...

= Baja productividad en procesos de prueba. Procesos lentos y
poco agiles
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El tiempo de desarrollo se debe emplear en desarrollar...
El 80% de los costes de desarrollo se emplean en identificar y solucionar errores

‘. Costs
Induced u%. of
Errors e, Design

Change

A : $7.600/defecto
@4 . . $960/defecto |
$240/defecto i

~a " En produccién

Durante la fase de
Durante la fase de X
. testing
Durante la fase de disefioy
requisitos construccion Source: 2008 GBS Industry standard study

Defect cost derived in assuming it takes 8 hrs to find, fix and
repair a defect when found in code and unit test.
Defect FFR cost for other phases calculated by using the
multiplier on a blended rate of $80/hr
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Los sistemas evolucionan, y cOmo s

también...
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Model Driven
Development (MDD):

= Mejora la comunicacion

= Modelos mas facilmente
trazables que el cédigo

= Modelos permiten
automatizacion:
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Model Driven Development es la forma mas productiva de

desarrollar sistemas: PROBADOQO!!!

Percent of Final Designs within 30% of pre-design
expectation for features and schedule

Rhapsody (Telelogic)
MDD Dewelopers

Simulink (Mathworks)
ViWorks (Wind River)

Mon-Modelers

81.7%
0%

40%

20%

G60%

70%

80% Q0%

Embedded Market Forecasters
Documented in “What Do You Do When the Horse You're Riding Drops Dead?
Why Model Driven Design is Emerging as a Preferred Best Practice”, March 2007
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IBM Rational Rhapsody®

Model Driven Development para software y sistemas complejos
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Deteccion y eliminacion temprana de errores en disefio
mediante la simulacién del sistema (verificacion
temprana)

» Incrementa la productividad del desarrollador mediante la
generacion automatica de codigo y de la documentacion

= Mejora la comunicacion con el cliente y entre disciplinas
mediante la utilizacion de UML/SysML

= Visualizacion de los requisitos y trazabilidad a elementos

del modelo
= Mejora la colaboracion entre equipos de desarrollo
distribuidos
"Working with Rational Rhapsody, Ikerlan-1K4 reports » Incrementa la productividad del equipo de pruebas:
that it is reducing the cost of development by as much as Pruebas dirigidas por el modelo (Model Driven Testing —
25 percent and also estimates that they are able to MDT)

reduce development time by a factor of 10 for each
variation in their product line"

Ikerland-1K4, organization specialized in mechanical
and electronic energy technologies
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Rhapsody en el desarrollo de sistemas
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Arquitectura del sistema con Rhapsody SrsTEks

MODELING
LANGUAGE

= Systems Modeling Language (SysML):

» Extension de UML 2.0 para dar soporte a las actividades y artefactos de Ingenieria
de Sistemas

= SysML permite representar los requisitos como parte del modelo

» Visualizacion de los requisitos en contexto con el modelo

» Trazabilidad a requisitos: construccion del sistema correcto, impacto de cambios, mejor
comunicacion con el cliente y con otras disciplinas, cumplimiento de normativas

= SysML permite disefar la arguitectura completa del sistema, modelando

componentes de cualquier naturaleza (hardware, software, firmware..) y como se
comunican (interfaces)

» Mejora la comunicacion entre disciplinas
= Simulacion de modelos SysML

» Verificacion temprana: Deteccion de errores en el disefio en la fase de disefio de la
arquitectura del sistema
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Diseno de la arquitectura del sistema

= Estructura: Block Definition Diagrams e Internal Block Diagrams

() Rhapsody SysML by Telelogic - [Block Definition Diagram: Overview Architecture in SystemEngineeringModel:Systemarchitecture *] - |I:I|5|
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Diseno de la arquitectura del sistema

ProcessingSecuntyCardData

= Comportamiento: Y
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Los requisitos como parte del modelo

= Crear el disefio de la arquitectura del sistema a partir de los requisitos importados
» Integracion bi-direccional con Rational DOORS y RequisitePro

= Trazabilidad disefio requisitos
» Visualizacion de los requisitos a los que responden las funcionalidades implementadas
» Generacion automatica de informes de trazabilidad: conformidad con normativas
» Facilita actividades de analisis:
= |dentificar requisitos no implementados por ninglin componente
= |dentificar artefactos de disefio que no responden a ningun requisito
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Trazabilidad de los requisitos de sistema al modelo
Asegurar que la arquitectura cumple los requisitos del sistema...

E ‘System Requirements Specificati .| System Requirements Specificati (F ;IEIEI () Rhapsody SysML by Telelogi 3 = i i <. AEIEI
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Trazabilidad de los requisitos de sistema al modelo
Asegurar que la arquitectura cumple los requisitos del sistema...

= Las dependencias pueden establecerse desde DOORS ....
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Trazabilidad de los requisitos de sistema al modelo
Asegurar que la arquitectura cumple los requisitos del sistema...

= ...0 desde Rhapsody
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Trazabilidad de los requisitos de sistema al modelo
Asegurar que la arquitectura cumple los requisitos del sistema...

= Impacto y cobertura desde Gateway

(D Telelogic Rhapsody Gateway - UAY_SysEng ;lglﬁl
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Visualizacion de los requisitos y su trazabilidad
Diagramas de Requisitos

RD_Uc1BlockLinksToSysR ]

Trazabilidad,
relacion de
satisfaccion

#Primitive Operations

logAccountData() void

asatisfy»

#Primitive Operations

flagBiom etricScanFailure msfyn

[ wawstyy
#Primitive Operations

flagSecurityCardFailure
/ asatisfy» 2

— >

wsatisfy»

@Primitive Operations

validate Se curityCard

‘ wsatisfy»
asatisfy» >

whttributes

t Bs

- asatisfyn
whttributes
t_Unlocked
nlocked 1 ety

«Requirements

Denied Entry or Exit Notification
ID=5511-8

«Requirements

Three Attempts On Biometric Data Entry
ID=S511-6

«Requirements

Three Attempts On Employee ID Exit
ID=S8511-7
#Requirements
Three Attempts On Employee ID Entry
ID=5511-5

«Requirements
Accesss Precondition

ID=S5111-1

“Requirements
Security Card Information

ID=85111-2

«Requirements

Out of Date Cards
ID=55111-4
«Requiremants
Time Betwesn Tw o hdependant Checks
D=58511-4
«Requiremsnts
Entry and Exit Time
ID=8812-2

aPrimitive Operations

logEnt t
csatisfys logEntryData
whgtributes
BsFail C t
. - v all.oun
< wsatisfy» —I
whgtributes
ScFailCount
. ]
asatisfy»

\_

Requisito
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Verificacion y validacion temprana

= La ejecucion del modelo ayuda a detectar errores en las fases tempranas, permite
analizar si el comportamiento del sistema es correcto

= Visualizacion de la ejecucion: permite mostrar y comunicar visualmente al cliente

el comportamiento del sistema

% Rhapsody in J by I-Logix Inc. - V60_RiJ_BluetoothHeadset Demo.rpy

File Edit WView Code Layout Tools ‘window Help

=13

D | & RS || M

_~|[Debug

D amos sk -

Dt w1 2 <o s g |

P nn[ee | T A ML= s S = @ B T

Ba B | X ||| @ ¢ 28 ¢ [Buctootoodset

Ry
1 ven Rl BlustoothHeadset Demo = || )
-{Z3 Components Tl =
=1-{Z3 Packages = = e
£ AnalysisPkg > | | | | | | |
=1 HeadsetPkg 0 z | |
=B Classes — Z
=B Builder o =z | | |
=-Bh, Button Y = | | |
=l Z | | |
=Bl Headset [ ] %
L, Association En o Z | | |
- [ Attribute: =z
= Instances L4 Z | | |
| LI Buiderfo]- _ || @ % | | |
B Operations “ T
1 Parts 2 “ | | | I
-a Ports £ z | | |
% Statechart — =
-9~ SuperClass IEE Z | | |
w-E IHeadsetMobilePh @ Z | | |
1+ B 1MobilePhoneH “
=B Led ] = | | |
1+ [Bly, MobilePhor z | | |
{0} Constraints Z
SN Events z | | |
F-{Z1] Object Model Diagram; Z | | |
+-[Z0 Sequence Diagrams — “ | | | -
-9 java 4| v
- javax 7
T e s | Headset - B...| T Button - Buil...] E| Animated S...]
=l S S
T | T | T |
A< [ » 1™ Buid }, Check Model J, Configuration call Stack |\ Event Queue |
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Generacion automatica de documentacion desde el
modelo

= Informes personalizables

= Diferentes formatos: HTML, Microsoft® Word®, PowerPoint®, Rich Text Format

» Crea enlaces para una navegacion rapida del informe

= Amplia variedad de plantillas predefinidas

= Facil de utilizar X

lieblelotContents Package : CORBAMobilePhonePkg
O (J Pagel
[ [ Page2 . - - .
o AP Package specific to the MobilePhone containing a proxy for commmunciating to the Headset via CORBA.
= DoDAFReport.tpl - ReporterPLUS E ackage : AnlysisPkg
s = p——— ; 2. Package : RequirementsPk Package : RequirementsPkg ) i .
[l gde vew vep ||BIE - &8-858 %% O[S = 9¢ : R O RS B Packege InefecePkg Object Model Diagram : CORBA Headset CORBA Proxy Overview
| Model Path: [(Model named V0_FiCep_BlustoothHeadsel_Dema)->{5tereolype} o Tt RS = By Packsge: MobisPhonePkg ! )
L A Diagram shovwing the CORBA Headset Proxy
2 g:ﬁte‘:rﬁ" | | Hame |m =™ [ 59 Obisct Model Diagram - CORBA packages S
CIE0y D displayName —_— - ) Package : CORBAIntsifacesPkg |CORBAMobilePhone
StuctureDiagiam B tuiPathiiame st e B Package | CORBAHeadketPlg
o
Bl Swimiane = tulPathtameln st o]
Tag icon st —
Templatelnstantistion = isOfvetaclass B [J [y Package : CORBACommonPkg
EF TemplatelnstantiatiorFarameter = : [ Package | CORBA <<CORBAModuetatig
isShawDisplayame B — ’ - :
[EL TemplatePaiameter H metaClass o e Sl By Packsgs : HeadsstAndMobiePhoneBuldsiPkg
f [
N Pansmon H name st angiof [y Package : BlugtoothPkg |HeadsathobilePhone HeadsetCORBAPoxy B
L | H oistaClass st [ Packags: HeadselPkg
< (] | ] s it T i abiliH andle | [] (& Lit OfIntempt Routines biue its|CORBAHeadset
= [5] DoDAF Documentation Template A Text | teration Condtion | Sor [ [ List Of Active Classes =
£4-1 Overview and Summary Information 2.1 Otgect Mool Diagram : Requinemients Taxonomy 1
[ 0w-1 High-Level Operational Concept Graphic " Simple % Advanced  SOCURPURIPI P RESSr | S Sep— e—
[ 0V-2 Operational Node Cannectivity Description Srame of Fersoype] = "Operdtio IMabilePhaneHeadset «CORBAIntertases
= ICORBAHeadset
=3 Print information for Activity Diagiam
=+ [A Print ront state dacumentation
{8 Fiint information about root state A
[4 0v-Ee Operational Event Trace Description 3
0V-6b Dperational State Transtion Description
01V-3 Dperational Information Exchange Matis Document generated using "RhapsodyPackageOrientedProjectReport tpl" Template
0V-7 Logical Data Madel
4 8v-1 System Interface Descriplion
[ 5v-4 Systems Functional Desciiption
[ 5v-10c Systems Event-Trace Description
[ 5%-10b Systems State Transition Deseription
[ T¥-1 Technical Standards Profile ~
Press F 1 for Help il [+
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Generacion de documentacion: diagramas, descripcion textual..

2. Subsystem Interface Description

\
. Interface : IDatalink in SubsystemInterfaces g |
2.1 Interfaces of first Level of Subsystem division -_————————
General  Description |Att|ibutes| Flow Properties' Dperationsl Helationsl Tags I Propertiesl
2.1.1 Interface IDatalink N
General Description Datalink is an High level description of the comunication protacal stablished to comunicate the GroundStation and
Diatalink is an High level descriptiodhof the conmmication protoco] stablished o commmic e the the UAY Vehicle
GroundStation and the TAY_Vehicle
T ttion ool 2.5 AT Wiles < This GroundStation can control 2-5 UAY Vehicles.
Both sides nmst ivplement several varishles to thake availible the stais of the datalik. Buoth sides must implerment several variables to make available the status of the datalink.
gﬁf&mfﬂﬁiﬂmmm;_Eﬁfz&}&msm’ﬁjfﬁ;‘;;m The physic connection types can change depends on the necesity of the enviroment, need of the war scenario and
mininnmn caparities. These capacities aw TED the strategic situation of the groundstation. This connection types must be able to perform a minimum capacities.
These capacities are TBD.
Inierface wres diagrams
This Diagram is created to deseribethe terfaces gererated to the cowpmication betweenthe 2 fivst level
Sub system.
The Datalivk Irterface 1=flect the message that could be mndieceived amoddy fhe 2 sdbsyst
ol 1 Macen
1D atalink
EE|
oblock [

Ground Station .
— Marne:

‘\
|Seine |

Main Diagrafy | U&Y Principal Subsystems in Subsystemlnterface
Concurency: | sequenfial——

Defined In ISubs_l,lstemInterfaces
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Generacion de documentacion: mensajes en tablas, tipos de
datos...

|_:_|Et| SubsystemInterfaces

E1-_1 Block Definition Diagrams
LS UAY Principal Subsystems
-4y Data Types

[—:I\ Ever
21.1.1 Attributes in the interface IDatalink iy

CloseComms{DatalinkiCtriMsg CloseMsg

e TBerne ve Ll Tyoe % InitComms{DatalinkCtriMsg InitMsg)
Lo e LidStatusTyze See LirkitabucType E % ReceiveHsMsg(DatalinkH5Msg HSMsg)
ComgsstinFla i 0100 X Receivel SMsaiDatalinkl SMsg L5Msg)

g Interface

24142 Messages in the Interface IDatalink 5 )
aes H-8 IDatalink

Inthis sectiom will be d thedthe m that each subsystem noast mpl oo
rest ofthe Subsystems that expect to wse this iterfare to conmmicate.
2.1.1.21 Message:nitComims

Description:
Ingtialize the cc

with the

e ——
@Event : CloseComms in Subsysteminterfaces

ications withthe requested addwess.

Genera\l frouments  Deseiption |He|atiuns| Tags | Plopertiesl

Name Type . R .
Cisghess e tIe e |F|na\|ze the communications with the requested addrass.

OrgPont ut 0.2e52 32hits

Destdddress ut 0.2:52 2 hats _ .

DiestPort int 0.2632 32hbis El-£7 Domains

Type LikType o= LukTyp= This i< Data Types
DLCperation DataL irkiJpType ee Datal.okOpType | Shits —

& DatalinkCtriMsg

= Attributes
M Destaddress

General Arguments IDescrlptlonI Helallonsl Tags | Properllesl

2.1.1.2.2 Message:CloseComms

Description: |C\oseCDmms[DataL\nKElrIMsg Closetsg)
Finaltze the commmanications with the requested address.

Fields in this message

/

2.1.1.2.3 Mes=sage:ReceiveHSMeq

Description:
A Message of High Speed and High priceity is sended firen an origin addvess-port pairto a destinaion
address-poat par. These pairs represent the 2 subsystemns that 1s coomected.

Name Type N N Name Ib _— Tezal
ot i /0'263 N A & Closetlss — e )~
ot nit . jit]
Desthddess i T2ez  €— T [ <hew
DiestPort int 0.2652 Thits
Type LinkType ee Ll Type 4 bits
DLOperation DrataLinkCOpType \See DataL ik OpType ] \ bits ‘7\

Fields in this nessage
Name Type
Orghdiess u? % e
CrgPoat it 0.2e52 Sdbits
Diesthddress ird 0.2e5 S2hits
DiestFort it 0.2e52 Sdbis
5 - Type

[]--@ Tags
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Diseno del software

= Diagrama de objetosy diagrama de estados que define el comportamiento

(3 Rhapsody in Ada by Telelogic - UAY_Flight_Management.rpy - [Statechart of : Coordinator] 3 =lol x|
E File Edit Yiew Code Layout Tools Window Help == x|
Peds ey aeox ki x||aBEOBEF |2 ||@ 6 #ae e d |[me v d- 8=
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[#-{Z] Components
[:I Object Model Diagrams
EID Packages
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|»
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evRestartAircraft

| Operative |

eviCriticalFailure evCriticalFailure
]
StatusOk CriticalFailure

End_of_F (%

F 3
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|
|
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|
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=8 Flight_Management FVAI‘[aCI-(MDde ————————————————
=8 Fight_Phase evDescen evDegcent M

£

[

[

[

QOB+t -006|0 ./ /0=

w-H Mavigation_Controller Iy Yy
G-y Throttle_Control Phase of Flight controller Throttle Contro
[]---\ Events
-7 S
[+ {:I equence Diagrams L eviferBurner
-9 Flight_Management_Spec (REF) evDecrease

[]---& PredefinedTypes (REF)
[]---& PredefinedTypesada (REF)
[#-F PredefinedTypesCpp (REF)
[]---E SubsystemInterfaces (REF)
- Profiles

m-E3 TestPackages
-
4 | _>l_I
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Trabaje como usted quiera
Dynamic Model Code Associativity - DMCA

= El codigo es otra vista del modelo

= A nivel del modelo o de codigo
» Reduce la curva de aprendizaje
» Incremento de la productividad

= Disefno y codigo se mantienen sincronizados: “dynamic model code associativity”
(DMCA)
» Cambie el modelo y el codigo cambiara automaticamente
» Cambie el codigo y el modelo cambiara automaticamente

1 Diagram:

: ; . oF Fin Ede Wew Code Leuat Tk widow e =Lk
~ Microsoft Visual C++ - [binheap.c] DEFE i RPT ST - A0 % (aaEo@mprm = AHAD% IR 2L DEE BHE
File Edit Wiew Insert Project Buld Tools Window Help = x| 0 ! ER 9 [osmatomeoren _=|[petemaconn I (e =R +
T X - EH = A = T SN = R =Y N e e P !

B sE@| e e | ER | G : = =
tan
5| ]| o8 -
return H-»5ize == 0 jl o= e
= ®a
W
int IsHeapFull{ Priori tyJusue H ) b
{
return H-»5ize == H->Capacity; T_H
Yy
4 =
void Destrov( PriorityQueus H ) ]
freei{ H-rElements J:
free( H ): \l

#if 0

<% START: figh_14. t=t =~

for{ i =N~ 2: 1 » 0; i— }

PercolateDown( i ):

Z% END =~

Fendif
[l 2
Ready Lnl, Col1 i | _ﬂ:

I N I3 e T
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SI no quiere, no es necesario codificar...

= Anadir detalle al modelo a través de formularios

() Rhapsody in Ada by Telelogic - [Throttle_Control.ads]
@ File Edit VYiew Code Tools ‘Window Help

=10l |
=181 x|

DedsErs &2 oAk X

[FaBaE a2 = 8 2 g % o @2

it

| o

2 IFIight_Management

' I Frd_Host_Debug

=l | e NCrEIT ac

Entire Model Yiew - ‘ + +

B Alitude_Controller
H-B Autopilot
=B BIT_Controller
E]--g Command_Interpreter
EEI--% Coordinakor
F-H Datalink_Controller
E]—-§ Engine_Contraoller
E]—-g Flight_contral
B-8 Flight_Management
#-8 Flight_Phase
-F2h Flight_Status
F-B Fuel_Controller
E]--g Log_Conkroller
EEI--% Mission_Data
-~ Mission_Recorder
F-E Mavigation_Controller
E- % Throttle_Contral
E E Attributes
| currentPawer == |
I ﬁ Operations
- _] Stakechart
[EI---\ Ewents
[EI--D Sequence Diagrams

|«

type reactive part_t is new Oxf.Reactive.Reactive_ t with j

record
its_Parent :

end record;

Throttle Control wide acc_t;

end reactive part;

type Throttle Control t is tagged

record
its_Reactive : aliased reactive part.reactive part t:

its_Reactive acc :

Operative Sub_State

root_state Sub 3tate

reactive part.reactive part_acc t:
Integer := Non 3State:
Integer := Non 3tate;

Lk

— Fi
urrentFower :

Float : 0.0;

——++ attribute currentPower

end record;

procedure Start Behavior (this : access Throttle Control t;

suceess @ out bhoolean

I

“““““ ..I“..r M anmde . Dimlomerd mam (b 5 o~ o

E' Flight _Management_Spec (REF)

[]---EI PredefinedTypes (REF)

|

‘o Welcame tl ﬂ FIight_Man...l ﬂ Erecution || ﬂ FIight_I:on...l E Coardinatar I @ Throttle ... @ Throttle_Ca...

[n T = S YRR Y YRR VRN N TS o o) i}

For Help, press FL

GEMODE [ [ |

[Wed, 11, Feb 2009 |6:29 AM 4
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Paneles graficos para la simulacion y animacion

= Creacion de maqguetas de la interfaz para comunicar eficazmente el comportamiento de
disefo destinado a los clientes

= Modificar, monitorizar y analizar los valores de datos durante la simulacion para ayudar a
garantizar que el disefio es correcto en una fase temprana del proceso

D@ ¢ &~ &% - - MAGBE > [ @ ! Ll 2 [reosmomoemnenincs %] sacop e o [@aammmmie v | H ¥ o) %)

G Rhapsody in €=+ by Telebogic - [Panel; Bashboard in Simulate I
G e [dE Wew Code Lapout Tock Wndow bl _“sm: arct of : He t - Hoadset e N R o o
_— N i (%]

DFWd Rl &% 2 ML0* |QAGCOREME =] 0 | |PH 0% 3 8t o

£l

[T I W ) [ Tos— =|[0esateriy dmepa s DFEe ER
BTN 17 20 [NLCAhOveOAR [T o - o sag|

I

Everts

x1T|BEL =0 Treg it

B0 gL ISrRer 2| PHOA F|

o M) | 'ﬁ :ljl —_— =
mono z AT N vwid T Cacimadel J, Confioration Mansgaient, frasation ], 4|

|
Fir Helg, prass Fi ‘ < I
Call Stack |

(1404 v v Nog y CheckMedel J, Buid J, _Confgwation Management ) Animation { Search Resuls [
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Generacion automatica de codigo desde el modelo

= Generar codigo completo de aplicaciones C, C++, Java y Ada
= Desplegar rapidamente su disefio en cualquier plataforma de destino.
= Reutilizar codigo externo:

» Referenciado: visualizacion de codigo externo

» Incluido automaticamente en el modelo mediante ingenieria inversa

16 bit/no RTOS
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Reutilizacion de modelos ya existentes

= Importacion y reutilizacion de modelos existentes en otras herramientas
Rational o XMI-compliant

] Af|Fie Edt Vew Code Loyod Tosh Window Heb - %
0@ RE S ¥OBBRER T 9@ DoFE o R @ o MRE X | RaEaB Bl = &P H 0% 0| e
Use-Case Model of the Order Syslem T e R« = |
EINLEOY & OA R [wemme - s w Ea g
ol 4
S Cans Modalof 2
il The ute-cane model spaches the
‘behavior and sunoendngs of the system
(] n tems of wse cases and actors. The
dancription of an SCI0 OF Uh CABE IS
b found in its speciication. which is
& @splarynd when dosbie-chciang on the
; - e
) S e the Gasars b, i displayed i
@ the apphcation window when you select
and actor of use Case (¥ not chok
4 on the View menu )
X . T
e L. (D e e AT
i iz = Mase: f"_-" j | of #3 specicabon, an exdemal dacument
Y Pt Use Come View Emcate o ‘with the descriglion can be connected 1o
L the use casa. That can be done on the
N“Wi‘*'h*'- ] Fiers tab i the Use-Case Specibcation of
Smctyen | T - p [r— Aok by draggeng the il from the Windows
ot Contd- J__’_,,/"‘-"H Explorn e g € on th v cave
w':m" . . \
g The wie cases constitate the lunctional
Stor_4 = seuirernents on the systes. They sho
[— A Yot recaveng and regaaT oy debne how the requiemants are
T sk e ha dunign objects of
recarng | P She ystem, i e how the objects nberact
Rose Import X e e s
e
| i | - n . iagrams of the Lype sequence dagram.
File: to import: |E:\Program Filez'\Rational\Rosehza  Browse. . Wiew Connect | Import |
Carcal Browss = | e 5 ]
= | [=I- [¥] Rose Project Cancel | | _f:‘
d Model H N X
Loadisg unit frem file CAPTrogram mdi ogical Yiew : FMan e
Warning: The fil mall' was vt to sead o Uszer Services Options | =
; : b m
[Update Madel Properiies] usiness Services S
[Update: Madel Praperics) A _Micstesfe i
[[Update Model Properties ata Services \ Help | = RN
nte Maodel i ~ .
Hane iodel raperten COM Import Options -
[Update Model Properties| o |
[[Updatr: Msdel Praperics) Use case View I -
Component Yiew ¥ Import statecharts OK o oy

i Impart object model diagrams Cancel |

Help




IBM Rational Software Conference 2009

Proceso de pruebas poco productivo...

= Estd comprobado que la adopciéon de MDD mejora la productividad de los
desarrolladores

= El equipo de pruebas sigue siendo mucho menos productivo que el de
desarrollo: pruebas a nivel de codigo!!!

Podemos disefiar
mucho mas rapido
gue probar!

Tiempo

MDD

Model Driven
= ¢Por qué no transladar la idea de MDD a Testing? II- Testing
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Pruebas dirigidas por modelos (Model Driven Testing -
MDT)

= Wikipedia, la enciclopedia libre en la World Wide Web (www), se refiere a model
driven testing como “software testing where test cases are derived in whole or in
part from a mode! that describes some (if not all) aspects of the system under test
(SUT)”

= UML es el lenguaje para modelado, mientras que los tests derivados del modelo
se representan utilizando UML Testing Profile (UTP)

= UTP se puede considerar como un lenguaje para visualizar, especificar, analizar,
construir y documentar todos los artefactos involucrados en un proceso de
pruebas.
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UML Testing Profile

= El UML 2 Testing Profile extiende
UML con conceptos especificos
de pruebas:

» Test Behavior : actividades a
realizar durante la pruebay
resultados

» Test Architecture : elementos del
modelo a probar y sus relaciones
con otro elementos

: f',_:'_g TestingProfile (REF)
EI {23 Packages

5---33 UML20TP (RO)
. B2 Packages
E|2| TestBehavior (RO)
. [=-as» Stereotypes
x5 TestCase (RO)
S TestObjective (RO)
Ei TestArchitecture (RO)
—-«5» Stereotypes
-«5» TestContext (RQ)
-5 TestComponent (RO)
E-----ae::S.‘&- SUT (RO
-«5% TestConfiguration (RO)

B E
[P
=
;
)
=
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Procesos de diseno y pruebas completamente
Integrados

1
Disefio
ks
E|{:| Chiject Model Diagrams
: ﬁ_@] Domains Cwverview

= Facil navegacion entre el disefio y los artefactos de prueba, son parte
del mismo modelo

-

&f\

= Trazabilidad de requisitos a test cases

= Disefo y pruebas siempre sincronizados y actualizados

Classes
-B BuyOneGetoneFree
B BuyThresGetOneFres
% CashReqisker

B CountedProduct

B product
=|

= Generacion automatica de informes de resultados

Test Context Result

Informe de resultados

ProductDatabase
B TenPercentoff

Erwironment Info

Q ThreeForoneEuro Test executed on maching; MBOSC-21-1
[]...‘u Dependencies Test executed by user: ubrockmeyer
[]...a Interfaces {1 Packages Usad OF version: windows 2000 / Windowes P
=123 Obiject Madel Diagrams j TestComponents Used Rhapsody version: Aries, build 799102
ﬁ_ﬂj CashReqister Ovetyiew TestContexts Used TestConductor version: 2.0, build 530
E,_ﬂj Product Overvie 83 TI:In:nn_I::ashF!.egister'
ol ProductDatabase Overvisw B ribuces
ﬁ_ﬂj Special Offers Overview By D.ependenmes Praject: CashRegister
{1 Sequence Diagrams []"'IT‘ Links Active Cormponent: TCon_tCashRegister_5
E]“'E] HardwarePkg Bl SUTs . #ctive Configuration: DefaultConfig
- F5] IrterfacesPka []--{:T"I Test Context E@;rams
[]"-E] PredefinedTypes (REF) - ;es':cases Test Context: TCon_CashRegister
£ PredefinedTypesCpp (REF) []"'x‘" ahg_te_002() tr_cods PASSED
&#-F RequirementsPkg []mx"" atg te 0030 te_activity_diagram FASSED
- TestConductarPkg []-"xv. atg_te_0040) tr_aclding_remaving_products PASSED
E]--D Profiles []-"xv' atg_tc_006() tc_regression_test PASSED
i-LF TestPackages E % ahg _te_003()
E-%, akg_tc_0090) atg_tr_008 PASSED
[#-*, bc_ackivity_diagrami) Sliz = [ PASSED
-*. tc_adding_removing_producks) atg_t_00e PASSED
%, te_codel) e R A T e T atg_tr_002 PASSED
-*. bc_regression_tesk() ; ‘ TestComponentInstances atg_t= 003 PASSED
[]---‘ TestComponentinstances + “3 TestConfigurations atg_tc_004 PASSED
[]___q)’ TestConfigurations =] TestResults
[-5 TestResults &4 TCon CashRedister 1.hkml
\_ []---E—'H, TestScenarios i TCon_CashReqister 1, xml
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Proceso de pruebas: Crear arquitectura de pruebas

= Crear Test Architecture

-0 |
Radio = wlnterfaces
i A At IDispla
» Creacion automatica + iteWavreband Waveband oo a; Py
» Actualizacion automatica, o
) ., itsCurrentVWaveband | 1 i et T
» Actualizacion manual e clnterfaces
1 itsFrequency-Frequency Remowve from View —
Delete fram Model
aTestConiets 0 Format...
TCon_Radio Make Default...
Locate
1 ¥ TestComponentinstancs TestComponents
itsTC for itsTunerTC for itsTuner Expand to fit text

1 «SUTs oy
itsRadic:Radic

1 ¥ TestComponetinetance TestComponants
itsTC for itsDisplay: TC for itsDisplay

1 «TesiComponentinstance TesiComponents
itsTC for_itsUser: TC for itsUser

Create TestArchitecture
Telelogic Rhapsody Gateway
- ‘\, ‘Mﬁ‘

= Graphical Test Architecture

» Es sélo arquitectura, todavia no hay casos de
prueba
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Proceso de pruebas: creacidon de casos de prueba

= REQO14: There are 5 memory preset buttons. When
pressed, they recall a frequency. This frequency depends on the
selected waveband Thus it is possible to have 20 frequerncies

- Ca.SOS d e p ru eb acomo memorized, five for eaclh waveband.

; : REQO15: There is an “M" burton allowing the presets 1o
dlag de secuencia be set to the current frequency. This is done by pressing the

) Manualmente SD_Check_Switch On And Off TestScenarios
«TestComponentinstances «SUT» «TestComponentlnstance»«TestComponentlnstance»\
= En base a TCon_Radio.itsTC _fo TCon_Radio it TCon_Radio.itsTC_f TCon_Radio itsTC
.. r_itsUser TC_for_itsU sRadio:Radio or_itsTuner-TC_far_i _for_itsDisplay: TC_
- RGQUISItOS ser tsTuner for_itsDisplay
Textuales | | bl | | y

— Experiencia previa o | = | >
.. i | —— | | |
en el dominio Switch on ZVOnOR() \|\ : :

= Se define el comportamiento Rg | )
esperado del elemento a | nkAll() | >l
prObar o SuT (SyStem | | showWaveband{aBandZS} |
under Test) | | | o
| | tune(value = 87500) .4 |

| \| ShDWFrEQUEHCY[aFrEQIIJEHCY = 87500) .'| )
| i i
Switch off | |
I I
| ...'
| |
| |
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Proceso de pruebas: creacidon de casos de prueba

«TestComponentinstance» «SUT» «TestComponentinstance» «TestComponentinstance»
] TCon_Rado.itsTC_fo TCon_Radio.it TCon_Radio.itsTC_f TCon_Radio.itsTC_
r_itsUser TC_for_itsU sRadio:Rado or_itsTuner:TC_for_i for_itsDisplay TC_f
ser tsTuner or_itsDisplay
| evONnOff() I I I
I |
| ' blankAl | |
= Casos de prueba como | | 0 | »
. . | | showWaveband(aBand 5 3) |
|
dlag de secuencia | | tune(value = 87500) | |
| | ™ |
» | | | |
» ) ) I ! showFrequency(aFrequé‘ncy = 87500) !
» Grabacion de simulaciones  evTuneDown() i i —i
diagramas de secuencia animados
(diag ) : tune(value = 108000) | :
| | | |
_ | | |
| = 1 | showFrequency(aFrequency = 108000) |
[] )
: 1 | | |
ol & i narmal i tuning N ;
“3tsDisplay-=blankal() 2ot ™ | bIankAII() | -..|
=, itsFrequency copy { ils e = evTinelip — fune @ Fnizh) locked '+ 1mi20) | | —|
evonoft tsFn oy Up N ite et e ] v tsOisplay. >showFrequency >
EyitsTuner-=tune( itsFre
j evTuneDown - | |
s requency.down(), [esefreuned) 5 autci S dechi] | blankA"() | |
i SO p . T " showWaveband(aBand = 3) -
o | found : tune(value = 87500) : 'i
euﬂermry¢ T mMEMORY_ TIMEOUT] T : i 'i |
—9 memary "2 eMemory T e e e
5 t=Dispey > howilemony TRUE | i | showFrequency(aFre U4nc = 87500 |
=, itsDisplay->shawhbemary| FALSE ) i | q y( q Y= ) o
=t 0 G [ | | | |
j s| o | selecfiWhichMemarny ] e 3
= il ! 2 . evFound | | |
Ml vz sl 'g:.[l‘exrr?m--pamrrs.:a!--emm-_ evSearcn|
direcion 3 params-=d
confirm ¥ S —
——— | autoSearch
evMemary = t - }—‘
#sCumentWhveband =5ave theMemaory, ZitsFrequency | ' )
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Proceso de pruebas: creacion de casos de prueba

. FlowchartOfFCWhiteBox_007 ) «FlowCharts
= Crear a Test Architecture
- N
constintiw]={ 144, 190, 220, 250, 281}
constintmw[]={ 522. 612, 657, 837, 1600}
const int sw(] ={ 5950, 9900, 13500, 13550, 15600}:
] const int fm{] = { 87500, 20500, 100000, 100100, 108000 },
1:rlt festhum=1,
W Flowchart of : save_to_all presets* b H :rm't ;:,1::::0:
char testName{50];
N wavebmu: w
> save to all presets LN Ersusncy* -
- N J
> save_LW_presets \\ ¢ %
L %o r save fo all presets [ restore all presets M
\ = %
T - 8 J
1
. 'a !
= Casos de prueba como diagramas save_MW_presets ,: é)
3a '
. \ !
de flujo =t
lu2 | [ FlowchartOfSave FM_Presets J PR
1A A £ ” 4 ”
» “Programacion grafica save—SW—prese‘; ,'
\ , )
» Intuitivos, potentes y faciles de usar . itsRad(i}o.nenWaveband(): ]
i mem=0;
i save_FM_Presets :/
\ % J I/I
: \\‘ / [else] —O
- ! (@

[mem=5]

w = itsRadio.getltsCurrentWaveband(),
f = w->getltsCurrentFrequency();
f->setValue(fm[mem)]);

w-=save( mem, f);
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Proceso de pruebas: creacion de casos de prueba

Test Case : CDWhiteBox_006c in TCon_Radio *

= Crear Test Architecture

Ganem\l Description  Implementation |N’gument5| Rdahcnsl Tags | Propertiss
I3

[void CDWhiteBax_D06c])

// Check that when the radic is en SW, it can't be tuned cutside the Sheort wave ¥
// frequency range. Also, make surs that as it is being tuned up, it wraps around
// back to the lowest freguency.

= Casos de prueba como
diag de secuencia

int £;

int freg:

int testNum = 1;
char testNam=[50];

» Manualmente

»

itsRadio.nextWaveband() ;

¢

itsRadio.nextWaveband () ; {
// Test SW 5950KHz to 15600KHz step 50KHz é
itsRadio.nextWaveband() ;
for ( freg=5950; freaq<=15600; freg+=50 } { {

sprintf ( testName, "CDWhiteBox 001c_%03d", testNum ); j

f = itsRadic.getItsCurrentWaveband () ->getItsCurrentFrequency()->getValue(): 3

RTC ASSERT NAME (testName, (f==freq)):;

testNum+t+;

itsRadio.getItsCurrentWaveband () ->getItsCurrentFrequency () ->up();
f = itsRadio.getItsCurrentWaveband()->getItsCurrentFreguency ()->getValue(); }
sprintf ( testName, "CDWhiteBox_001c_%03d", testNum );
RTC_ASSERT NAME (testName, (£==39%50) );

« I

Locate 0K Apply |

|
|

= Casos de prueba como coédigo

» El comportamiento del caso de prueba se puede introducir directamente codificando
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Proceso de pruebas: ejecucion y resultados

u Execute TestCase

M ame I File I Line I Fesult o)
CDWwhiteBox_001h_114 TCon_Radio.cpp 143 PASSED
CDWwhiteBox_001h_115 TCon_Radio.cpp 143 PASSED - - - -

- CDWhiteBox_001h_ 116 TCon_Radio cpp 143 PASEED b 002b, Instance switch on FM Radie again, Iteration 1 )
COWhiteBox_001b_117 TCon_Radio.cpp 143 PASSED fonentinztances wSUTe «TestComponentinstances «TestComponentinztances
COWhiteBox_001b_118 TCon_Radio.cpp 143 PASSED —

CDWhiteBox_001b_119 e 143 PASSED adio. itsTC_1
CDw/hiteBiox_001h_120 TCon_Radio.cpp 143 rTC for_it=l L__| =BadinBadia | _________| or f=TunerTC
iR 01k 141 TCon_Radio.cpp 143 FAILED } ~ | =er 3 Mozilla Firefox
i T = o Fle Edit Wiew History Bookmarks Tooks  Help

evno
L\_il:}_ @ - - @ ﬁ_l‘ | Flesfi10 fprofiesiusmocofDesktopitty20papers/Radicts20Mode|fFul20Testwzoreport.itm | = | I | [ Gl +| e

| P Getting Started §,‘ Latest Headlines Q "2 AR |
Table of Contents
| (=) [ TestReport of Model V71_RiCpp_Radio Test Context Result
B Tcon_Radio
[ System Under Test (SUT)
| (L1 Test Component Instances
1

]
] Shaow Azzertion | Gt |

Test Context: TCon_Radio

(] Test Contest Diagrams FriSep 21 22:01:37 2007
[SlE] Te
El & TestCase CDWhiteBox_006a Environment Info
& Test Objeclives Test ited hine: TEMPRANILLO
- * TestObjective WE_TSTOB ERLRIEEIRE DL RS
Bl B TestCase COWhiteBox_00EL Test executed by user: ukrmnari
[ TestOhjactives Used OS version: Windovwes 2000 / Windows xP
Bl & Test Case COWhiteBox_006c Used Rhapsody version: 7.1, builda96637
(2] Test Objectives
B Test Case COWhiteBox_006d Used TestCanductor version: 2.0, build 646
El & TestCase FCWhitaBox_007
El (3 TestObjectives Tested Project
. - 7 - v Test Objective WE_TST0O07 .
b 4 = Project: “71_RiCpp_Radic
= E forme d Itad ‘ e
ecucion eintorme ae resultaados £ @ Test Case SO0 O TPk Rac_Carp

*y TestScenario check radio can be (HEREHELE S ARl

[ Test Objectives Active Configuration: TC

C i i d | & TestCase SDWhiteBox_002a
» Comportamientos inesperados se resaftan 8 TestCars SOBBI 02
Test Case SDWhiteBox_003 7
B TestCase SDVWhiteBax_004 COIIANER 006 FA5SED,

CDWhiteBox_006b PASSED
D |
CDwhiteBox_006d PASSED

FeWhiteRox_007 FPASSED
SDihiteRox_001 FPASSED
SDWwhiteRox_002a PASSED
SDWwhiteBox_002b FAILED
SDwhiteBox_003 PASSED

SDwwhiteBox_004 PASSED
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Colaboracion

= Soporte a equipos de desarrollos de cualquier tamano
» En el mayor despliegue hay 1200 usuarios

= Gestion del desarrollo en paralelo con comparador grafico de diferencias entre
modelos (también merge)

= Integracion con herramientas de control de configuracion de software como
Rational ClearCase®, Rational Synergy™y Rational Team Concert
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Colaboracion — Integracion con Rational Team Concert

RSLEE L LC e Acceptance
Requirements Tests
}‘
Maria analiza U PRRPPPRPPOPEPPT EEEE PP
los cambios System Reqs‘_r ..............................................
y actualiza ~ "l System Tests ‘J
los requisitos 5
de sistema
P'a.CO analiza el Sys.t.em ......................................................... SW |ntegrati0n TestS‘J
impacto en el Design |
disefio del I
> sistema por los .,
cambios de
A Maria, y lo |
actualiza SW Design .............................. SW Component TeStS‘J
A Juan
implementa -
: > el cambio A )
Pedro, el jefe > realizado por Code J< ----------- Unit Tests
de proyecto | .. Paco

coordina el
trabajo del
equipo
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Colaboracion — Integracion con Rational Team Concert

Escenario ejemplo

@ vrork Items - Rational Team Concert @ work Items - Rational Team Concert o =1
File Edit Mavigate Search Project Run  Window Help File Edit Mavigate Search Project Run Window Help
IG-B0|E BE-®|a- [Q-® |b-Lo|a|E-@ |- Q- |8 [0 -06- - B 55 Q| 6
£ Team art (:Q: Team Can | My werk &2 |7 O 4 Team artifac (:9: Team Certra DI Iiwiii i 8 =0
L)
o o Qéh E] - =
w Inbox (Parking Lot} (1 new iter) = 2 w Inbox (Parking Lat) —
@ Toget started, we recommend vou bo accept all 52 =
work From your inbox. Open My Work view Help Mo newly assigned work >
to learn maore,
E, ﬂ Update systems analysis model for (0 =
functional requirement 25 and (
allocate functionality to . .
e deci e maaikd] 1. Pedro asigna trabajo a Paco

B Inception Ikeration I1 = Parking Lot
- ol

Bogedh: eaedadenea » 2. Pacorevisa el trabajo que le h

asignado y lo acepta

Paco comienza a trabajar

N\

A
W

RTC guarda todas las
: 1 . . . .
¥ Current VNParkmg Lat) 574 modificaciones realizadas a partir

Today (1 items] de ahora
é = Update sys analysis rmodel For
funictional re ment 25 an

allocate Functionality to subsystems
design as needed

Later This Week (1 items)
&[5 5 Alocate Actions Ta Sub-Blocks D3 9
Mext Week (1 items)

& E, El Decompose the Syskem Blocks Into (D 2d
Subsystem Blocks

—_
[
*

Ejl Work Ihems (F‘{} Tag Cloud ﬂ_h Problems (ﬁ Team Adwvsor (A Pending Changes &2 =08
e S =

[3 andy's Parking Lot Team Stream Workspace <-= Parking Lok Team Stream

¥ Future Work (Parking Lot)/ =2 A

y A
J DQ" - ISearchForIVText 24 Parking Lat J 0" J J =l ©

J H‘E 13: Update systems analysis mode ... J BCtrIEntryBBsrc
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Colaboracion — Integracion con Rational Team Concert

Escenario ejemplo

# Rhapsody Modeling - Rational Team Concert

File  Edit

| % -

Mavigate Search Project Run

Code Generatar

Jal- |0 @ |g-@|$-0-Q- |- -

Tool

=18 ]

ls  Window Help

= A [RYE

] Package Explorerw

|

- -+ %

Cintinns

Features...
Add Mew

Search...

Search inside, .,
Locate on Diagram
References. ..

1. Paco actualiza en el modelo Rhapsody
los requisitos modificados por Maria en

Edit Urik...

DOORS

Change ta

Configuration Management
Farmak. ..

Rational Rhapsody Gateway

Rational Rhapsody Gateway Swnchronize

¥

SE-ToalkithCreate Harmaony Praject

Locate in Code

Chrl-AlHE

[ Eclipse Canfiguration : (& Problems rtEI Rhapsody Log r@ Check Model (E Console (ﬁ Team Advisor (ﬂ Pending Changes &3 =0

Mo changes Q:><::. - | A G A A’E| {| T

I3 Andy's Parking Lot Team Stream Warkspace =-= Parking Lok Team Stream

=
[fs

13: Update systems analysis mode ...

B - |Search For ID or Text

e Parki
J ﬂCDntrolEntryBlack. .

| |

R, Arimate

ng Lok
BCtrIEntryBBsrc
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Colaboracion — Integracion con Rational Team Concert

Escenario ejemplo

# Rhapsody Modeling - StatechartDiagram in FunctionalAnalysisPka: ControlEntry::StatechartOfUc_ControlEntry.ProcessingGuest:StatechartOfProcessingGuest - Ratio - ﬁ'lﬂ
File Edit Mavigate Search Project Run  Code Genmerator Tools ‘Wwindow Help
|-l oo |0 E | E-®@ | %-0-Q- | #- |- - F %[ b
[f] Model Browser 53 ] Package Explnrer] =0 |IBD_CnntrnI Entry (EJ StatechartDiagram W =0
i= = N =
AR E M Mo g R - $ ] g - | B oo s B ==
e todelvion - | o - 4 =
5 £ Parkinglot [Ty selst ProcessingGuest
[=-{_1] Packages O] state
B ActorPhg Tvansition progessGuest
E DesignSynthesisPkg Y - 2
EIE] FunictionalanalysisPlkg %, Default Tran: - CheckinglLot 20 .
=0 Packages ) AndLine
= E:l gntbrlolEI;trkag © Condition Col
oc
{:I Components @ Histary Conn
{1 Internal Black Diagrams . Termination
IBD_Control Entry & Junction Con E;DrﬂrftCGtLlTs;]th'
g Eachcages @ Diagrarn Coni P '
se Cases
El ControlExitPkg ® EnterExit Poil
(-5 Inkerfaceshhkg £ 10N Sync Bar
[:I---E RequirementsanalysisPkg * Fork Sync Ba
(-4 TypesPlg R Transition Lal e
(-0 Profiles .
-0 Settings (&1 Termination 2
W@ Tags *\) Dependency
[=» Send Action [else]f
reperrenaLotl;
& Layo
1. Paco modifica el diagrama de estados
para reflejar en el disefio el cambio en v
indicado en el requisito
PG_IDLE PaOpenEntry =
l 4 | _>|_|

|ﬁ" Eclipse Configuration : Animate in ControlEntryBlackBoxYiewSim (E_g Problems (EI Rhapsody Log r@ Check Model (E Consale (ﬁ Team Advisor rﬂ Pending Changes &2
S[A-L G B8 R

S urresolved local

131 Andy's Parking Lot Team Stream Workspace <- = Parking Lok Team Strean

&4 Parking Lok
J &AControlEntryBlack,..

| o* |

& Animate

J % - ISearch For ID of Texk
{=2CtrEnkryBBsre

J 553 13: Update systems analysis made ...

| o-
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Colaboracion — Integracion con Rational Team Concert

Escenario ejemplo

A ControlEntry::StatechartOfUc_ControlEntry.ProcessingGue tatechartOfProcessingGuest - Rational Team Concerk _Iﬁ' Zl
File Edit Aawinabe Search  Broieck  Run Cade Generabor Tonle

i

i Heln

& 16M Rational Rhapsody DiffMerge - Comparison of ControlEntryPkg with ControlEntryPk_51233761523868817045 - Ellzl
J LI~ File Edit Yiew Layout Tools Window Help
- o= o= = = P =
mw|§Z [ EE2 ==z RallaaBarn|zlee] =
. k k=] Left - Statechart of : Uc_ControlEntr: gGuest {Read Only) o |E||5| k=] Right - Statechart of : Uc_ControlEntry.ProcessingGuest {Read Only) - IElljl
Enti 5 | ] |
S| E ProcessingGuest ] ProcessingGuest ]
E v
\’ progessGuest progessGuest
CheckingLat ] CheckingLot [
. [correctLat]s [correctLat]s
. 3 repOrGUBS); | CheckingRealiocations i else] reportGuest();
¢ ¢ |
° é
. [reallocationsAvailakle]’
%t resllocateSpaces);
reportGusst);
# EE
— reportirongLot();
f @ elzel!
E reportyirangLatiy;
O
|
= 4 r
L.
PG_IDLE PaOpenEntry PG_DLE PgOpenEntry
hwv
Far Help, press F1 CAP MUM |SCRL 2
- M &5 ModelComponent ﬁ':l Lok
B & unresolved ¥ Unlnck

1. Paco revisa los cambios realizados

= ParkingLot

El = ParkingLotfParkingLot_rpy
&y snapshots Expand Children
[

Compare With 4

2.  Comparacion de diagramas

LB DOORSRerts.shs
C". UseaseDiagramsPkg.sbs

J - |Search for ID or Text {44 Parking Lot J L J J - J ;EJ' 13: Update systems analysis mode ...
iControlEntryBlack. .. Animate (CkrlEntryBBsrc
=
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Colaboracion — Integracion con Rational Team Concert

Escenario ejemplo

e E InterfacesPkg

=) E RequirementsAnalysisPkg
e E TypesPkg

- Profiles

-1 Settings

[ 6 Tags

Fork Sync Ba

[alse]f
reportiWrongLoti);

Transition Lal

Termination £

Mew 4
Open in Compare Editor
Open Local File

Dependency

# Rhapsody Modeling - StatechartDiagram in FunctionalAnalysisPkg:ControlEntryPl c_ControlEntry::StatechartOfUc_ControlEntry.ProcessingGue: tatechartOfProcessingGuest - Rational Team Conces - | =) 5'
File Edt Mavigate Search Project Run  Code Generator Tools Window Help
i Ol@ 2. O & | BE-®@ | 3%-0-Q- |- |0 -0l - = 0 R
[T Madel Browser 53 [# Package Explnrerw =g IBD?ContrDI Entry (EJ StatechartDiagram (E StatechartDiagram &3 =04
E 2
=l &R E Ry -2 - & &= Bl - | madal Hhoo=ls B = - -
Entire Model Yiew  + ‘ Onfinne F‘ + t progessGuest El
= 3 Parkinglat EEE CheckingLot ]
=1 Packages O state
E ActorPkg »
E DesignSynthesisPkg = Transition
EI--E FunctionalanalysisPkg *.,  Defaulk Tran:
=-27 Packages |‘l_| Aand Line
E‘EI gn;olE;trypkg © Condition Cat [corrﬁgLot]{O
loc] ) reportGuest();
D Components @ Hiskary Conn
=23 Internal Block Diagrams @  Termination ¢
IBD_Control Entry o Junction Con
g Eﬂckguﬁs {B Diagram Coni
lse Cases -
EI ControlExitPkg ® EnterExit Poil
%* Join Sync Bar
53
"y
=

Send Action

Free shapes

5 Shew History Chrl+-SHiFt-+FL0
LI P InlF = l I . h
. Check-in and Deliver...
1. Paco tras revisar y aceptar comparte e 4)'_ 8 S Do 2

el tra bajo realizado con el resto del ST Animate in ControlEntryBlackBoxyiewsim ﬂ__;_g Problems (EI Rhapsody Log (@ Ch L‘gr:jure ii Eﬁiﬁi g i =0

Undo
equipo salers checkin v S -A-L G ER] R s

J Andy's Parking Lok Team Skream Waorkspace <-= Parking Lot Team Stream
@9 Lock

F &5 ModelComponent +
B & unresoved A Urlock:

= ParkingLat
= (= ParkingLotjParkingLot_rpy

Compare YWith 4

[“g snapshots Expand Children

& DOORSReqts.shs
ﬁ:‘. UseCaseDiagramsPkg.sbs

J Q - |Search For 1D or Text 15 Parking Lot EG J J = = J :E'J 13 Update systems analysis mode ..,
J gqContralEntryBlack... 2, Animate [=CkrEntryBBsre
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Colaboracion — Integracion con Rational Team Concert

E S C e n ari O ej e m p I O @ work Items - Parking Lot - Rational Team Concert =101 x|

File Edit Mavigate Search Project Run  Window Help

f E-@ | @ Q& Bl e = 3 QE
1. Tras compartir el trabajo realizado con el resto \ﬂﬁg My wark 22 S O 28
del equipo Paco da por concluido el trabajo % | o -
“ quip R} P J QD& - £ Task 13 ~ CEI?.&E@@
Stop Working .
Surmmary |Update systems analysis model For Functional requirement 25 and allocate Fun| B0 |Skart Working j I j
2. Paco cambia el estado del work item a S ik =l . New
“Resolve” ~ Details ~ Description Start Workin &
Type: 5] ITask j Triage d
3. Pedro, es notificado de que Paco ha concluido Severity: © [romal =
su trabajo Found In: IUnassigned j
4. Pedro, asigna trabajo a Juan para que CreationDafe:  Sep %, 2009 2:03 PH
implemente los cambios realizados por Paco. Sl Bele
Team Area: Patking Lot Team [ Pa...ob %
| T
w Current Work (Parking Lot) = & Rledfoainty RaringlFot hd
Today i1 items) ;I Tags: | |
= Update systems analysis (i 4d
= E model For Functional Ouned By : IAndy j
requirement 25 and allocate
functionality to subsystems Priarity: ) IHigh j
design as needed
Mext Week (2 ftems) Flanned For : |-> Inception Iteration I1 j
5[5 B #locake Actions To Sub-Blocks @ 3d = 9 Estimate: Correction: l:l
& [2 B Decompase the System Blocks @ 2d 10 Time Spent: [ |
Inka Subsystem Blocks
Due Date: i
Quick Information
@ Subscribers {13: P
[@ Elocks (13: 14 [

&z Depends on (1) 12 } Discussion £dd Comment

Overview] Links | Approvals | Histary |

E_ElWDrkItems (E‘} Taq Cloud (E_g Problems (ﬁ Teamn Advisor (A Pending Changes &3 o v | AL g it | i | o Y = 0O
Ma changes
@ Andy's Parking Lot Team Stream Workspace <- = Parking Lok Team Stream

¥ Future Work (Parking Lob) = @

J Es - |Search For ID or Text &4 Parking Lat J 0 J J =@
J BCtrIEntryBBsrc

J <No Current Work:
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Resumen - IBM Rational Rhapsody®

= Solucion MDD de IBM Rational para el disefio y desarrollo de sistemas complejos,
embebidos y de tiempo real

= Deteccion y eliminacion temprana de errores en disefio mediante la simulacion del sistema
(verificacion temprana)

= Incrementa la productividad del desarrollador mediante la generacion automatica de codigo
y de la documentacion, y DMCA.

= Mejora la comunicacion con el cliente y entre disciplinas mediante la utilizacion de
UML/SysML

= Visualizacion de los requisitos y trazabilidad al modelo y trazabilidad:
» Asegura que el disefio cumple los requisitos
» Impacto de cambios

= Mejora la colaboracion entre equipos de desarrollo distribuidos

» |ncrementa la productividad del equipo de pruebas:
Pruebas dirigidas por el modelo (Model Driven Testing — MDT)
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