| IBM Software Group

Plataforma de Desarrollo y
Validacion de Sistemas

Francisco Lopez Minaya
Technical Sales — Rational Technical Solution Architect .
francisco.lopezminaya@es.ibm.com software

‘> |Goto IBM

IV Mejores Practicas en el Desarrollo de Sistemas
27 Mayo 2009 - Madrid

© 2009 IBM Corporation




| IBM Software Group | Rational software

Agenda

= Tendencias, retos y estado actual
de la industria

= Plataforma para el desarrollo y
validacion de sistemas




| IBM Software Group | Rational software

Agenda

= Tendencias, retos y estado actual
de la industria




| IBM Software Group | Rational software

endencias en la industria

Sistemas cada vez mas complejos: sistemas de
sistemas
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Desarrollo y construccion distribuida
Boeing Commercial Aircraft: 787 Development Program

Number of parts: 6 million
Peak number of suppliers: 2,600

Who makes the parts and where
the engineering jobs are:

Boeing 787: # of engineers are 2005 projections and may not include all i i ialties. P workers are not included.
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rron—— fuselage iblios: 300 sections.
Indue~ies: NA sedion  fuselage sectians Mainlanding ALy —
AUSTRALIA | oo 01 o7 oo vy -
 ing o bordy | COMBE______BUMIBE |0 gugtries; 250
faiting panels  Boeing’s Hawker g Condrch Rereticue 160 Forwasd
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Sowrse: Basing dacumants

Source: The Seattle Times

Cada vez mas software, y cada vez mas importante....

1995
e.g. Honda CRX Sl

1968 1983
e.g. VW Squareback e.g. Chrysler Imperial

2008

e.g. BMW 7 Series
Sedan
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= Fuel injection
= Manifold pressure control
= Digital clock

= Dynamic Damping Control
= Brake Energy Regeneration
= Integral Active Steering

= Electrically controlled air vents
= Night Vision

= Lane Departure Warning

= Lane Change Warning

= Adaptive Headlights

= Head-Up Display

= Active Cruise Control

= Camera systems

= Driver assistant systems

= Ignition = Engine management
= Engine controls = ABS
= Instrumentation = Digital dashboard
= Electronic seats / doors
= Automated climate control
= Safety sensors

% of Specification Requirements
requiring SW Control

F-4 1960 8%

Platform

A7 1964 10%

F-111 1970 20%

F-15 1975 35%

F-16 1982 45%

B-2 1990 65%

F-22 2000 80%
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El software ha incrementado su presencia e importancia hasta

diez veces en los ultimos anos...

Relative Distribution
of Software/Hardware Costs
(Percent of total cost)
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Source: Software Engineering, IEEE Transactions on
Computers December 1976

1985

Percent of Specification

Requirements Requiring

Platform Software Control
F-4 1960 8%
A-7 1964 10%
F-111 1970 20%
F-15 1975 35%
F-16 1982 45%
B-2 1990 65%
F-22 2000 80%

Source: The Australian Software Acquisition Management Course,

Defense Systems Management College, March 2000
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Fallos en el software pueden ser dramaticos en sistemas

complejos

Agencia
Aeroespacial

Prototipo de cohete
de $1B se
autodestruyo 40
segundos despues
de despegar por un
error en el software
del sistema de
teledireccion

F-22, linea de
cambio de fecha

Todos los sistemas
de software dejaron
de funcionar cuando
el F22 paso sobre la
linea del cambio de
fecha en un vuelo
de prueba

Constructor
de automoviles

Sensores de lluvia
no funcionales por
incompatibilidad
entre el sensor y el
grosor del
limpiaparabrisas

Microsoft Zune

1 millén de usuarios
se levantaron una
manana y su
dispositivo mp3 no
funcionaba. El
software no era
capaz de manejar el
dia extra del nuevo
ano bisiesto
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Retos en el desarrollo de sistemas
en la actualidad

= La complejidad de los productos es cada vez mayor:
sistemas de sistemas

= La construccion de los productos cada vez se
encuentra mas distribuida

= Cada vez mas software y desempefiando un papel
mas importante

= Tradicionalmente falta de comunicacion entre
disciplinas: ingenieros de sistemas, ingenieros
mecanicos, ingenieros eléctricos, ingenieros de
software, ...

= Se requieren productos cada vez de mayor calidad y
libres de fallos (integridad de las personas)

= Presupuestos y tiempos de desarrollo cada vez mas
ajustados

= El desarrollo de productos esta cada vez mas
regulado. Cumplimiento de normativas y estandares,
demostracion de evidencias
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Agenda

= Plataforma para el desarrollo y
validacion de sistemas
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El equipo piensa como mejorar ...

"Si tuviera una Unica vista de los
requisitos del producto, su
evolucién en desarrollo sw y
construccién del hw
correspondiente y como se validan, Jefe de proyecto/ programa
tendria un control total sobre el
desarrollo del producto *

“El producto es cada vez mds complejo, necesitaria
disefiar su arquitectura de una manera entendible por
todos los ingenieros de forma que se represente
claramente todos los componentes sw y hw del
sistema, su interconexion y como satisfacen los

Ingeniero de sistemas requisitos del sistema”

"Si detectase errores en el disefio de la arquitectura
del sistema durante su elaboracién, evitaria el alto
coste de arreglarlo si se detecta cuando el sistema

esté construido”

“Los cambios en un componente
eléctrico fuede requerir cambios
en el software o en un
componente mecdnico. Necesito
coordinar los cambios a nivel de
producto, ho sélo a nivel aislado
por disciplina”

Responsable del control de cambios,
miembro del CCB
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Plataforma para desarrollo de sistemas (l)
Definicion, Desarrollo, Construccion y Verificacion & Validacion

System/Product definition System/Product V&V

Acceptance
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System Tests J

M ooooo0onosoo0o0o000000oDoc0000ao sw Integration TeStSJ
HW Design:
Mechanical SW Component Testﬂ
Design,
Electrical Code
Design, .. generation,
7 3
Code Qorrmmmnns Unit Tests I
Hardware Software

_ Telelogic Rhapsody T DOORS/RQM Rhapsody TC, RTRT
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Plataforma para desarrollo de sistemas (ll)
Gestion de Cambios y de la Configuracion

System/Product definition System/Product V&V
Stakeholder |, e, L e eesesee s ssssss e ssss s anne Acceptance
Requirements Tests
k
System Reqs_l""" ................ S e
4 B - ] System Tests ‘J
: K v System Arq. ST | SRR Ly
(SysML)
oy e
- [ Subsyste
Slilj‘tl)vsasete;n m SW P s SW Integration Tests‘J
9 Reqgs
: B '
HW Design: e
. SW Design SW Component
MeChanlcal (UML) ----------------------------- Tests
Design,
Electrical Code
Design, .. generation,
7 Cod " EE P ni
ode Tests
Hardware Software
- [ Synergy/ClearCase: code & models |
PLM/PDM + Change/ClearQuest : integrated product change management ner. ear acsﬁ code & models
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IBM Telelogic DOORS

= Plataforma de colaboracion

» Centralizar, organizar, estructurar, trazar y gestionar los requisitos del
producto

» Informacion actualizada accesible para todos los miembros del equipo.
Facilita la colaboracion y comunicacion entre ellos.

» Acceso controlado, permisos de acceso
= Trazabilidad

» Establecer relaciones entre requisitos, entre requisitos y pruebas, entre

requisitos y disefio software, entre requisitos y disefio hardware (disefio
mecanico, eléctrico, etc)

» Demostrar que el sistema final cumple los requisitos de cliente
» Demostrar que el sistema final esta probado

» Control de los procesos de desarrollo/construccion y
verificacién&validacion desde los requisitos

= Gestion del cambio

» Analisis de impacto de cambios, seguimiento del estado de los cambios
= Flexibilidad

» Facil implementacion de cualquier proceso de desarrollo

REQUIREMENTS CHANGE REQUESTS

—{START_HERE}D( Created H Assigned H Review |—D| Approved
v d

Executed in DOORS




| IBM Software Group | Rational software

IBM Telelogic DOORS

Acceso controlado y organizacion de la informacion

| 'gl“ ™

'DOORS Databas

Database: "

Fie Edt View Favorites Tooks Help

o o O | P | |

+ Favorites |

= L] DOORS Database
-1 EasyStart Tutorial
=3 Example Data
= [ Compary Programs
- Concept cars
[0 ebusiness

[ Commerical vehic)
=-{5 Light Trucks
[ Comman compo
[ Flat bed trucks
Over sized tru
¥ Prototypes
[ Sports utility v
Sports utility v
{1 Company Standards
#-[1 General information

FFEE s |-

i Yiew |Standard wigw

ri'l .'-IEI-I .;Ijl

File Edit View Insert Link Analysis Table Tools Discussions User Help

i H&E | maa

=

: [°2

> 55 ;f
F £ BT v ahbl

= S?akeholder Requirements

e 2_Usertypes
¢ B 2.1 Nationalties

" The car will be used inthe

EI 2.2 User sizes

People come in all shapes

EJ 3 Requirements

EI 3.1 Capabilty Requirements

: = 3.1.1 Canying Capacty
¢ =-3.1.1.1 Mumber of peay

: - Four average size C5R5

The top level of ca

- Five average size @

v ||| Allevels
o

] o |Caruserreq1.|irements

C5R1

1 Introduction

C5R133

C5R2

C5R3
C5R118

C5RE

jThis medule contains the user requirements for a new car to be commercially av.

August 2004,

ﬂ 2 User types

H 2.1 Nationalities
ﬂThe car will be used in the following countries: UK, USA, Northern Europe, Easter

Japan.

& 2.2 User sizes

ﬂPeople come in all shapes and sizes. The car must be suitable for people maximt

minimum sizes 1.3 m to 2 m weighing 35 kilograms to 120 kilograms.
; T T Two average size i cSR7 i
| Usemame: Adminisirator s - Users shall have & ﬂ 3 Requirements
3.1.1.2 Amount of lugg TSRS AR =
B B : E 3.1 Capability Requirements o
£ I (2] [ 1 | (2]
Usemame: Administrator Exclusive edit mode
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Colaboracion

= = ad—only CtrI+R on |f’T|E|ining Car Project El
T Excusve Edit Chl+E | Type | Description
Lk ts L I PSSR esign Formal " Hih vl svetoin dedon
ki E Eﬂ Cl structure Formal Corfiguration item stracture
Properties. .. F2 oject @ Entertainmernt system Formal In-car entertainment user requirements
Marketing Reguirements Formal Atypical joumey scenario
Archive...
‘Restore_ 4 @ Syst Formal system requirements
Import Parzion Test Plan Formal Acceptance Test plan
1 Stakeholder ... User profiles Formal Lser defintions
2 Test Plan
3 Marketing Re...
Check Inteagrity..
ekl m m \1]

Modo de apertura:
Sélo lectura
Edicion compartida
Edicion exclusiva

B
B

acceso sélo lectura, permite editar a otros usuarios
permite editar a varios usuarios simultaneamente

edicion exclusiva del documento
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Establecimiento de relaciones

_ IR =TF
File Edit YWiew Insert Link Analysis Table Tools Discussions User Publish WEXP Rhapsody 7.4 RG Analyst  Change Management
Harmory/ESW  Harmony/ITSW  Harmony/SE  TAU  Help

|HBE ||zas || FdF@Xen [|eXgsig
JViBW|D1-SystemHequirements j“AIIIevels =l |J i B % |J ,EEEE L

E ‘Stakeholder Requirements Specification’ current 0.1 in /1. Stakeholder Requirements Specification {Forma

~=1ol x|
1y | Qe | plshenodeiheoienen s pechcaton onthelbol ol File Edit Wew Insert Link Analysis Table Tools Discussions User Publish WEXP Rhapsody 7.4 RG  Analyst  Change Management  HarmonyESW
LAN-3 * H 2 Requiremenis Harmony/ITSW  Harmony/SE  TAU  Help
Uav-6  Reguirement | The L&y is shall be a multipurpose and reusable LJ === |J = S S |J g7 & gXtE Sy |J e % el & g
multimission capabilty, - — —

UsM-74  Requirement |The UaY shall.. | View [B1- Edit view El[areves = || & & % |l E |27 <8 T £ L4
UaV-75  Reqguirement ﬂThis is a new stakeholder requirement s} | Obiject Type I System Fiequirements S pecification I Priarity E | i’

Lah-7 Requirerment M1t shall anerate st altihides of un tn 30 000 feet, = =

ﬂ Make Link From Start ‘ SRS | 1 Overview
Uav-8  Requirement Itst  Make Link To Start 0 knots in 1| cReUAY-2 g The Unmanned sir Yehicle System is & systern solution to 3 mediurm-range

_ WIEH _ reconnaissance in hostile environments with limited attack capability,
S8 || R MIEEE Hisr  Move bt indashn | opguaeg e It is a medium-range long endurance UaY system that can carry a variety of
AT | Reiremen ﬂ:lztf: Copy b |durations ¢ payloads 1o assist in ground, air and sea operations,
UBV-11  Requirement HThe Copy then link from Start  » ity erwiro SREUAYV-4 * ‘A full UaY'S consist of four UAVs and a ground Mission Paning and Control
ﬂwhil Copy then link to Start ¥ payloads. SIEIEM:
Utv-12  Requirement ﬂThe ground stal | SREUANV-5 * | 2 System Requirements
CMF
UsW-13  Requirement ﬂThe Uy shall be capable of of flying complex fligh SRS " | 2.1 UAV Vehicle
with the operational goal of systematic area seardt | SRSUANV-6 Requirerment The CUaY is shall be a multipurpose and reusable Uay with multimission : High
Uay-14  Requirement @The Uy shall be capable of of flving complex fligh capabilty,
with the operational goal of ground route or road b | spsuay-72 Requirement [@This is a.oew system requirement.. }4 Medium
VR T ey fﬁ;ﬂ\:"gh:ﬁﬁh@ e of of fing complex it | ZRS9RY-7_ Requirement It shall [Erate at altitudes of up to 30,000 feet, "Rrioh
" with the uperatiunalpgual of DrbitYSUE\l'Ei”EﬁCE Df?}t SREUANV-B Requirerment Tt zhall nd speeds of up to 100 knots in cruise mode. A Ng%w N uevo
targets. SREUAN-T Requirernent It sh speeds of 150 knots in dash mode, Ediu .
Uay-16  Renquirement BThe UaY and mamned control capability from the g | SREUAV-10 Requirement 1t shal p to 450 Ibs for durations exceeding 24 hours, |_| nk
ﬂstation shall provide sustained 24 hour flight with r | SRSUAY-11  Requirernent The LAY eded in low visibility environments while carrying Mediurm
visual,infra-red or radar telemetry with target recc reconnaissa ck payloads

Kl SREUAY-12 Requirernent The Uay shall be contrallable from the ground station CMPCS,
|Usemame: Administratar |Exclusive edit mode [ SREUAV-12  Requirement The Uy shall be capable of of flying complex flight plans with the
aperational goal of systematic area search.

The UaY shall be capable of of flying cormplex flight plans with the
operational goal of ground route or road based (synonym) search,

A¥ AFLF i AVLYF
I T
[t}
=

SRSUAYV-14  Requirement

K|

Creacion con drag & drop

F
&Lh

|Usemname: Administrator |Exclusive edit mode |
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Trazabilidad a varios niveles

E *stakeholder Requirements Specification’ current 0.1 in /1. Stakeholder Requirements Specification {Formal module) - DOORS
File Edit Wiew Insert Link Analvsis Table Tools Discussions User  Publish  WEXP  Rhapsody 7.4 RG Analyst
Harmony/SE  TaU  Help

| &0 || za=

| B B Etam || e X ealg

Change Management

Harmory/ESW  HarmonsITSW

=1l

J YWiew |U2 - Impact Analyzsis 55

Bl 5|l & ¥ [|[E=s=2 |87 <EHT AL

In] | Object Type | Stakeholder Requirements Specification for the Coyate LAY E | Sustem <- Mizsile Contral Subspstem | Syster <- Flight Management Subsy&teml :I
e ¥ 2 Requirements
Lav-5  Reguirement | The LAY is shall be a multipurpose and reusable LAY with o SRSUAV-6 SRSLIAY-6
A multimission capabilty.
: Uay-74  Requirement | [The Uay shall.., 4 SRSUAV-78 SRSUAY-TS
. JUsY-75  Reguirement BThis is a new stakeholder requirerert - SRSUANV-TE SREUANV-7E
. =~ UaN-7 | Requirernsnt It shall operate at altitudes of up fo 30,000 feet —— SRSUANY-7 SREUAN-T
System MCS-11 FMS-11
Regs (SRSUAV-) MCS-132 SREUAY-14
V- MC5-20 FMS-14
> SUAV-14
‘t‘ / MICS-12
. MCS-14
% LIaN-8 Requn’e ghall reach ground speeds of up to 100 knots incruise o SRSUANV-B SREUAV-B
. = dee
Fllegqr;t ('}A:nMgéT )t Mles;s"?MngE;c’I Ugv-0  Requirement BIt shall reach ground speeds of 150 knots in dash mode, . SRSUAY-0 SREUAY-D
Uay-10  Requirement ﬂlt shall carry payloads up to 450 lbs for durations exceedingy SRSUAYV-10 SRSUANY-10
24 haurs.
Uay-11  Requirement ﬂThe Uay shall fly unimpeded in low visibility environments
while carrying reconnaissance or attack payloads.
UaW-12  Requirement ﬂThe UaY shall be contrallable from the ground station - SRSUANV-12 SREUAV-12
CMPCS,
U&W-13  Requirement ﬂThe UaY shall be capable of of flying complex flight plans 4 SRSUAV-13 SREUAY-13
with the operational goal of systematic area search, MCS-13 FrIS-13
Uay-14  Reguirement &The UAY shall be capable of of flying complex flight plans 4 SRSUAN-14 SRSLIAY-14
with the operational goal of ground route or road based MCS-13 FrAS-14
(synarym) search. MCS-14
Uay-15  Requirement ﬂThe Uay shall be capable of of flying complex flight plans 4 SRSUAV-15 SRSUANY-15

A

|L|semame Administrator

sl_[;

; i |E:-:c:|usive edit mode |
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Trazabilidad a diserio software

File Edit Yiew Insert Link Analysis Table Tools Discussions User  Publish WEXP Rhapsody 7.4 RG Analyst  Change Management  Harmony(ESwW
Harmony IT3w  Harmonw/SE  TAL Help

| W& |J = B S |J g7 @ A3 g%t oy |J g X il eff @

B 'System Requirements Specification’ current 0.0 in /2. System Requirements Specifications (Formal module) - DOORS

| View [ET - Allocated to Hifoiees Bl ||l & 2% || ====2 || 8T BT F AL 2

D | Obiject Type | System Requirements Specification | Allocated to [System Architecture) E | ;I
mediur-range recunnaissanée in hDstiIeJemrianments weith I
lirited attack capability.

SRSUAN-3 * It is a medium-range long endurance UAY system that can
carry a variety of payloads to assist in ground, air and sea
operations.

SRSUAN-4 * & full UAYS consist of four UaY's and a ground Mission Paning
and Control System.

SRl 2 System Requirements

SRSUaV-74 % 2.1 UAV Vehicle

SRSUAN-G Requirerment The CUAY is shall be a multipurpose and reusable UsY with Package: UaY_Yehicle
rultimission capabilty.

SREUAY-TE  Reguirement This iz a new system reguirement., Package: UAY_Yehicle

SRSUAN-T Requirerment It shall operate at altitudes of up to 30,000 feet, Package: UaY_Yehicle

SRSUAN-B Requirerment It shall reach ground speeds of up to 100 knots in cruise Package: UaY_Yehicle
made,

SREUAW-Q Requirement It shall reach ground speeds of 150 knats in dash maode. Package: UAY_Yehicle

SRSUAY-10  Reguirement It shall carry payloads up to 450 |bs for durations exceeding Package: UAY_Yehicle
24 hours,

SRSUAY-11  Requirement The UaY shall fly unimpeded in low visibility environments Package: UaY_Yehicle
while carrying reconnaissance or attack pavloads. block: Flight_tManagement

SREUAY-12  Reguirement The Uay shall be controllable from the ground station Package: UAY_Yehicle
CMWPCS,

SRSUAY-13  Requirement The U\ shall be capable of of flying cormplex flight plans wi Package: UaY_Yehicle
the operational goal of systernatic area search.

SREUAY-14  Reguirement The Uay shall be capable of of flying complex flight plans wi Package: UAY_Yehicle
the nneratinnal nnal nf aroond Foote ar road hased fewvnomen

ki

sl_I*_

|Usemame: Administrator |E>:c|usive edit mode |
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Trazabilidad a diseno hardware

File Edit Wiew Insert Link Analysis Table Tools User NAVANTIA #WEXP  Analyst Help
 H@@ iEEmE B U RS SENET LT
i View | VACRM Assurance .v Al levels . = i A 2l
PSUUU = 4 This Specification defines details of Contractual %, Inspection 0736350020R
technical aspects, i.e., ship's features, MOISE REPORT
compeonents, equipment, structure and materials, INF.LR
to be fulfilled during the ship's. 20080527
11110000105
SHELL EXPANSION
APR.LR
20080508
PS000 - 10 A margin provided in the ship design so that : Analysis
future systems can be added after the Ship is
commissioned to the Commonwealth. FOR
INFORMATION: 2034 Disef -
PS000 - 12 This margin covers potential modifications in : II,Setn.OS mt_acfanlcos,
relation to GFE throughout design and e,ec.rlcos, in qrmes
construction with regard to GFE identified in the tecnicos aS_OQadOS
Contract. con el requisito
PSO00 - 14 With the purpose of defining a later installation / "
integration of systems not installed in the ship
Usemame: flopez Exclusive edit mode

Usemame: flopez

| Exclusive edit mode
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Analisis de impacto de cambios

== 1?3 ;.T-"f'." CUIT 0-COMpa al 1
Ble Edit Wiw e Link Anabsis Tople oo User Help Evaluacion
HBE | mem [ g ¥ P [ oKl del i t
View [Fll Trace Vew e o) | w2 % | GBS E T P A el impaclo
ID | User Requiremerts 0| Functionsl Requirements | Design Test Plan = de cambios
TRMN- | 3.1.6.1.3 Clutch
csr5s | de forma
TRN- Users shall be able to « FR-167 TRN-AD-45 TRN-TP-36 4 H H
CSR-56  operate the clutch, if fitted, Clutch Lightweight footwear raplda y flable
in standard footwear. There shall be a standard lightweight clutch. A control test ,
] i N a través de
TRN- 3.1.6.1.4 rs .
csR-57 || links
TRMN-  Users shall be afle to « FR-169 TRN-AD-p4 TRP-TP-36 [l
CSR-58  operate gears, if fitted, with Gearbox Lightweight footwear
minimal effort. The car shall be fitted with a lightweight 5 ntrol test

speed manually operatedjgearbox.

TRN- 3.1.7 Visibility
CSR-59

TRN- | 3,1.7.1 Day]ight
CSR-60

TRM-  Users shall havefmaximum
CSR-61  daylight vistiInylfrom within

the vehicle.
TRM- 21 7 3 Ninkt time =
o b

Usemame: Dave Mason Exclusive edit mode /

Un cambio en impacta en y en v
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Progreso del proyecto

E iy _a UFrEn 1 -COM :“;'E.‘-_ll_';i 0 :i -‘-;.ll: CH
Eile fdit' View Inset Link- Analysis Table Jools ‘User Help
. 3 | [T v o = P
HBH (e | FEE Xk ey
View [Ful Trace View v[aieves v | i B F | IS E T AL
D | Lser Requirsments El Functional Requirements | Design Test Plan =
TRN- 3.1.6.1.3 Clutch
CSR-55
TRN- Users shall be able to « FR-167 TRN-AD-45 TRN-TP-36
CSR-56  operate the clutch, if fitted, Clutch Lightweight footwear
I'rn standard footwear. There shall be a standard lightweight clutch. control test
TRN- 3.1.6.1.4 Gears
CSR-57
TRN- Users shall be able to « FR-169 TRN-AD-44 TRN-TP-36 |:|
CSR-58  operate gears, if fitted, with Gearbox Lightweight footwear
minimal effort. The car shall be fitted with a lightweight 5 control test
speed manually operated gearbox.
TRM-  3,1.7 Visibility
C5R-59
TRN- 3.1.7.1 Daylight
CSR-60
TRN- | Users shall have maximum
CSR-61  daylight visibility from within
the vehicle.
TRM- 21 7 7 Minht time -
‘ 4
Usemame: Dave Mason Exclusive edit mode I

Facil
deteccién de
requisitos no
satisfechos,
sin prueba
asociada,
etc...

trabajo que falta por hacer

Los huecos muestran los requisitos no satisfechos,
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Progreso del proyecto con respecto a las pruebas

File Edit View

Ingsert Link Analysie Table Tools Discussions User Help

T

H&E |zes || F @ EEe || e els]
 View [ Associated Tests || [Allevels T A e
=] SW:"; "eq“i’e":e"ts D I Car system requirements E Requirement Status | Associated Tests & Status
T | funcional Requrements SR1635 || 1.1.2.1 Without Winds v
#-1.1.1 Move car SR1009  The car shall be able to accelerate from 0 to 100 Kilometers per 4 TP-26.1
= 1.1.2 Accelerate car hour in 10 seconds on standard flat roads with winds of 0 Action: In a flat road without winds, accelerate the car from 0 to 100
= 1.1.2.1 Without Win kilometers per hour. Km/h and ohserve the time taken
The car shall be v Expected Result: The time taken must be less or equal than 10
The car shall be seconds.
_ The car shall be Test Status: Pass
=1 1122 With winds f| | SR1010 | The car shall be able to accelerate from 100 to 150 kilometers TP-26.1
. The car shall be per hour at a rate of 5 kilometers per second on standard flat Action: In a flat road without winds, accelerate the car from 0 to 100
The car shall be roads with winds of 0 kilometers per hour. Km/h and observe the time taken
‘- The car shall be Expected Result: The time taken must be less or equal than 10
(- 1.2 Control car oo
- 1.3 lluminate car
- 1.4 Control windows P-70.
(- 1.5 Control sun roof Action: Continue accelerating from 100 to 150 Km/h and observe the
- 1.6 Maintain visibility total time taken (from @ km/h)
(#- 1.7 Stabilize occupants Expected Result: The time taken from the begining must be less or
[#- 1.8 Protect passengers ds.
- 1.9 Protect environmental
G- 1.10 Modularity SR1011  The car shall be able to accelerate from 150 to 200 kilometers TP-26.1
- 1.17 Contral entetainment per hour at a rate of 3 kilometers per second on standard flat Action: In a flat road without winds, accelerate the car from 0 to 100
(1 1.12 Communicats roads with winds of 0 kilometers per hour. Kmy/h and observe the time taken
- 1.13 Caleulate Expected Result: The time taken must be less or equal than 10
- 1.4 Accommodate seconds.
k- 2 System constraints Test Status: Pass
TP-26.2
Action: Continue accelerating from 100 to 150 Km/h and observe the
total time taken (from 0 km/h)
v Expected Result: The time taken from the begining must be less or
equal than 20 seconds.
Test Status: Pass
TP-26.3
Action: Continue accelerating from 150 to 200 Km/h and observe the
total time taken (from 0 km/h)
Expected Result: The time taken from the begining must be less or
equal than 38 seconds.
Test Status: Pass
SR1636 l 1.1.2.2 With winds from 10 to 20 km/h bt
SR1632 | The car shall be able to accelerate from 0 to 100 Kilometers per TP-36.1
hour in 12 seconds on standard flat roads with winds from 10 to Action: In a flat road without winds, accelerate the car from 0 to 100
20 kilometers per hour. % Km/h and observe the time taken
Expected Result: The time taken must be less or equal than 12
seconds.
Test Status: Undetermined
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Beneficios Gestion de trazabilidad con DOORS

= Permite realizar una gestion de requisitos formal
» Control de los requisitos durante todo el proceso de desarrollo
» Cumplimiento con estandares y normativas
= CMMI: trazabilidad bi-direccional
= FDA, IEC 61508, DO-178B: trazabilidad hasta cddigo

= La gestion de la trazabilidad con DOORS facilita actividades de analisis
como:

» Analisis de impacto de cambios
» Control y seguimiento del progreso del proyecto

» Cobertura de pruebas
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IBM Telelogic Rhapsody ®

Model Driven Development

==

= Diseio Arquitectura del Sistema (SysML) L
» Mejora la comunicacion y el entendimiento entre disciplinas
» Trazabilidad a requisitos
» Simulacién del modelo. Verificacion temprana.
= Deteccidn de errores en fases iniciales, reduccién de costes.

= Disefo y desarrollo de Software (UML) ':."

L
» Generacién automatica de codigo a partir del modelo
» Simulacién del modelo. Depuracion en tiempo de disefio. Deteccion de errores en fase de disefio.

= Validacion de los requisitos en fase de disefo

» Despliegue en cualquier plataforma de destino: VxWorks, Linux, etc

= Pruebas dirigidas por modelos (MDT — Model Driven Testing)
» Pruebas generadas automaticamente desde el disefio, sincronizacion constante.
» Mayor productividad en los procesos de prueba

= Colaboracién equipos distribuidos.
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IBM Telelogic Rhapsody

Diseno de la arquitectura del sistema

£ Subsystemlnterfaces

pFingerprintScanner

pCamera

(D Rhapsody SysML by Telelogic - [Block Definition Diagram: Overview Architecture in SystemEngineeringModel:Systemarchitecture *] — |EI|5|
3“& Fle Edit Wew Code Lawout Tools Window Help _l- _Iﬁ' EI
HizBs a?aocnbnl x|lllaapomab: =2 |k #=ma8onl 2dal
IBD_SecuritySystem
& IDefauItEomponenl 4 7 PP ——
- — =
G 8 | WO A AL = [ CardReader Entry |
B LPUSTEY ) pSecSysController [—
Entire Model Yiew  ~ + 4+ | ¥ reqReadS ecurityCard
8 reqDisplay CardStatus
b UAY_SysEng & reqalam
¥-{Z7 Components B reqResetAlam - i : o
- {21 Internal Block Diagrams g@ﬂds‘?ﬂuﬂm itsAdmin
ED Packages displayCardStatus
LB Architecture 1 itsUse! o s pSecSysController
: r &l resetalam |1 itsSecS ller |
@ Colaborations Ademi
. P min A e o s
: pCardReader_Entry ) | 5 BT e e | pCardReader_Entry pAdmin [ ] 1 itsAccessPoint &
£ PredefinedTypes (REF) plser_Exit — phiccessPoint
3 PredefinedTypesCpp (REF) pCardReader_Exit ]—f]PUser pSecSysController pCardReader_Exit pAccessPoint [ ] pSecSysController
& reqReadSecurity Card

@ SubsystemSpecifications
El@ SystemEnginesringModel

=21 Packages
EI@ Systemarchitecture
-8, Associations
- {21 Block Definition Diagrz
oBe Groundstation-Ini
E‘ﬁ Overview Archite
E’ﬁ Overview LAY _Ye
oBe, Uaw_vehicle Subs
(21 Packages
ﬁ Parts
E]---@ SystemRequirements
[]--D Prafiles
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For Help, press F1

pUser_FpScan

&5l disableBiometricScan

) e pFingerprintScanner pCamera
B reqAlarm Bl =wiccessPointLocked
B reqResetalam & ewticoessPointUnlacked
&5 readSecurityCard Bl reqResettlarm
&5 displayCardStatus HlreqSetauthenticationStatus
&l alarm BreqValidsteSacurityCard
Bl resetAlam B checkForTimeLimitViclations
Bl disableUserAccount
B8l flagBiometricScanFailure
| 1 itsFingerprintScanner | Bl flagSecurity CardFailure
EllogacoountData
pUser pSecSysController H]— ExliogEntryData
xitData
B regScanSiometncData gl\;ui:ate&‘.ecuﬁtycard
B reqEnableBiometricScan
E regDisableBiometricScan
&5l authenticatzBiometricData
&l dis play Authentication Status
ﬁ scanBiometricData
&l enableBiometricScan

E

1 itsCamera

[E pSecSysController
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Simulacion, verificacion temprana
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IBM Telelogic Rhapsody

Gateway - Trazabilidad a Requisitos

(0 Rhapsody SysML by Telelogic - UAY_SysEng.rpy - [Block Definition Diagram: UAY¥_¥ehicle Sub:
E‘ﬁ File Edit Mew Code Layout Tools Window Help
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Gestion Integrada del Cambio

Procesos integrados para la gestion de
cambios en el sistema

Peticion de cambio sobre el sistema (mejora,
defecto, cambio sw, hw,...), iniciada en
cualquier punto, se comunica
automaticamente al resto de miembros del

Customers

Requirements

Eliminacion de barreras de Engineering

comunicacion

Permite que SW, HW y electrénica trabajan
como departamentos integrados

Facilita la integracion de sistemas y reduce los
errores producidos por una incorrecta
integracion

Electrical
Change &
Configuration

Gestion de Configuracion del Producto

» Permite sincronizar la entregas de SW y las
versiones de HW para tener una versién
coherente del producto final

Integracion entre herramientas:

» IBM Rational para la gestion del cambio y la
configuracion: ClearCase, ClearQuest,
Synergy, Change, RTC

» Sistemas PLM/PDM: Das

Electrical
Engineering

Mechanical
Engineering

sault, Siem

ens, PTC

Software
Change &
Configuration
Mgmt

Software
Engineering
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Beneficios plataforma desarrollo y validacion de sistemas

= Mejora la comunicacion entre las diferentes disciplinas: ingenieros
mecanicos, eléctricos, ingenieros de sistemas, etc. Reduccion del riesgo de
fallo por integracion.

= Control de los procesos de construccion del producto: trazabilidad desde
requisitos de producto hasta el diseno hardware y software (trazabilidad
hasta el codigo en sw)

= Control de los procesos de verificacion y validacion: gestiéon de las pruebas
y trazabilidad a requisitos y diseno

= Proceso de control de cambios integrado: impacto de cambios a todos los
niveles

= Cumplimiento con estandares y regulaciones. Demostracion del
cumplimiento de los requisitos del cliente.
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