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Let’s define what we mean by a “System” - Version A
From a Software Company Point of View

Hardware

_—_Software +

Mechanics

Electronics
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Let’s define what we mean by a “System” - Version B
From a Systems Company Point of View

Hardware 4 st~
= s

Mechanics Electronics
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Model Driven Systems Engineering (MDSE)
addresses these challenges!

Hardware # sofware

- g

) | |(e—
'\ CASE Tools

CAD Tools EDA Tools MDSE Tools
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Systems Development Process

Requirements
Analysis

System ' {Sub-)System
Analysis & Design ' Integzation & Test

Module CF’ ‘
Integration & Test .- /{‘-3]'%

.-"5!" '

Mechanical (|

' Engineering
SW Implementation |
Software T _
Engineering Electronics
Engineering
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The Connected Vehicle — ‘A System of systems’

ANALYTICS SYSTEMS

\ » Vehicle Condition Monitoring
' GPS
NETWORK
Satellite
Cellular GSM
1P SYSTEMS
GPRS NETWORK mer Support
Vehicle « Warranty Data
Control
ICOM
DCAN |
| :
Ethernet Vehicle and
Most Road Data TNER SYSTEMS
Bytefligh . _ ice/Emergency
FlexRay /‘wer <7g\ : er
; : : Dealer
9 rge
cle registration
PDA Vehicl_e-to- Bank
Vehicle , » Helpdesk
—_——— s Vehicle to - Government
Sl = _ Roadside « Utilities
Tolling EV/Hybrid * Insurance

Charging

(pay as you go)
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Increasing complexity of systems makes hard to
maintain quality and cost (example of Auto industry)

Inter-relationship across software /

electronics / mechanics

Software

Rapid increase of SW on complicated

electronics

# of ECUs

Electronics

Mechanics

I # of Functions |

Recent Lexus:
7M codes with 100 ECUs

Cross-domain design functions for
differentiation |

Maturity level
« Architectures
Brake Engine r;@l%n Steering Chassis Light = .. Products . Methods
s | _+ Processesftools
Domain | ,.. - Auto-] e Ry
ABS En Ing wmaw Back
specific Mggmt e it | | ngnts m
J|m A 4L 5

oma iﬂ | Venicle ay@m@mm I I
r Parking assistance S I
I | Agaptive crussa control |1 Maptm front Bgnt
| | | —_— L] —_— L | _ _ —_— L] | | | | I

Source: 1BM Inslituie for Business Value.

Increase of complexity for differentiation
1990 2005
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MDSE will introduce new methods and tools to transform PLM by
connecting business process and product data by "executable

models".

| Business process management

~vieotAnnmmc

Model-driven systems engineering

~“executable” SysML / UML modeling

“Harmony-SE development methodology

SW/HW

=Model integration & validatio verification

morniement

CAD design | [ eCAD desi

: | mCAD design / simulation

Product data management

Requirements
management

Version Control Change Control
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Rational MDSE Solutions

System Engineering

Real-time/Embedded Software Engineering
Test Engineering

Requirements/
Product Conception System Level Testing Artifacts
(Product and Requirements
Portfolio Capture & Analysis

Management) \\ ’

SysML Model/
Testing Artifacts (Sub-)System

Model Driven Systems ’ Integration & Test via
Analysis & Design Model views and ATG

. ‘ UML Model/
Testing )
Artifacts Model Drive

Real-time/Embedded Unit Test & Module
Software Analysis Integration with
and Design

Enterprise
Change
Management for N\ ‘ /’

Systems

System Level Test
and Release

Model Driven Software

Harmony/MDSE Implementation
Process (Automation)
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MDSE (Model Driven Systems Engineering)

1 Whatis MDSE?

2 IBM Rational MDSE Solution
1) PPM(Product & Portfolio Management)
2) Way Jazz?
3) System Workbench

4) Solution Summary
3 IBM Rational Harmony Process
1 2¥ALell — Boeing
Q&A
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(B Cognes Viewer - Project Portal - Windows Internet Evplorer EEX]|
G‘@. & ] %[ X ras0one [E28

T 4K | Cognos Viewer - Project Portal & - o P GiTos~ @~ S EL 5 O
\ validating the product / = = 7|
Stakeholder Acceptance
. ¥ (Welcome  (Fxecutive Dashboards | (C-Prolect Dashboards | C:Reports. GaPradtices
Requirements test ]

Prject Dashboards Project

TN - : .
satisfies - B projes Dasno
verifying the system I e puton

i Rational Insight &

System System Outstanding Work Work Completed Build Health

Requirements test I
satisfies \ evaluating the subsystems /
q Subsystem Subsystem

i
SRS

3
e

Requirements test Actual Defect Trends Il
Value based decision satisfies \evaluating components/ gm
. . Component Component ' m M*ﬁw”/ .
(Rational Focal Point) Requirements test R TR
MDSE Project Dashboard
(Rational DOORS, Rhapsody, RTC, RQM, RPE) (Rational Insight)
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Traditional systems development - how it should work

= Traditional development assumes design input is fully defined

= Design output is verified against design input iteratively

Requirements System
Capture & Analysis Acceptance

Product Requirements ’
‘ Clinical test plan

Spectication Usability test plan
Sub-)System Focus groups

Systems Analysis
& Design

Integration & Test

? R

.doc

Product Design Spec
SW Requirements Spec '

Software Design

Module

Integration Test

SW Design ’ %
.doc

Description

[z

Test Plans,

) Unit testing
SW Implementation Integration testing

Coverage analysis
Code reviews
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Traditional systems development - how it actually works

= In the traditional V, work is serial, and team members are disconnected and
often waiting on the work of others, leading to delays

= Artifacts handed off from the previous process step are informal and not
tested, leading to poor quality

Requirements System
Capture & Analysis
Acceptance

Product Requirements ﬁ S
Specification |=—

Clinical test plan
(Sub-)System Usability test plan

: Focus groups
Integrataon & Test g P

N N N N N -

Module

Integration & Test

SW Design — o\ 2 LG LT > Test Plans,
Description —— Unit testing
Integration testing
SW Implementation Coverage analysis
& Unit Test Code reviews
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Electric/Electronic/Software engineering environments are highly
fragmented - the challenge to connect them is increasing exponentially

= Traditionally, each tool
came with its own Work Items Portfolio Management

Project Plan Requirement Management
» Ul - Web and desktop
presentations of views and tasks

Workflow Management
FMEA
E/E Architecture
AUTOSAR Modeling
SW Design
SW Coding

Verification

» Logic — Workflow, process,
search, query, scale, security

and collaboration How do yOU
» Storage — individual files on solve th is |

workstation or servers: how to . [adk f ) t \
ensure availability and traceability? ack of in egra |on

Control Loop Models
Complier/Debugger

Emulators

= Resulting in...
» Brittle integrations

Change Management

\ ;DB'_’ Unit Test
-1

: Process Management
» Silos everywhere Management
Software Configuration Mgmt

» High cost to maintain and HIL Testing Reporting
administer MIL Testing AUTOSAR ECU Configurator

» Low re-use SlLTesting
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Delivering systems innovation
with agility, quality, and speed

= Needed — Removal of development barriers with transparent team collaboration
and industry leading tool interoperability

Requirements

Capture & Analysis

Systems
Analysis & Design
Software Design

Integration & Test

SW Implementation

& Unit Test
& Innovation for a smarter planet

System

Acceptance

(Sub-)System
Integration & Test

v/ 4

Module
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Future E/E engineering capabilities will be seamlessly
integrated Based on standard and open technologies such as OSLC

IBM Rational Client-specific Business Partner
Offerings Integrations Offerings

E/E Data
anagemen

OPEN SERVICES

Presentation: , Storage
A Mashups Discovery Query

Business
Planning
plignmey Product
& Project
anagemen

ollaborativ
Lifecycle
anagemen

e

- Administration: Users,
projects, process

Collaboration

)nal Software Platform fo

Client Integrations J r— Server Integrations
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Rational Platform For Systems Advantages

Open architecture based on an open standard

Allows any third party to integrate

Allows freedom of choice to select the best capability rather than the
one size fits all approach of some PLM vendors

Allows cross domain visualization of data

Eliminates “clone and own” approach to data sharing

& Innovation for a smarter planet



IBM Software Group | Rational software

IBIVIIRationaliMDSE Solution

MDSE (Model Driven Systems Engineering)

1 Whatis MDSE?

2 IBM Rational MDSE Solution
1) PPM
2) Way Jazz?
3) System Workbench

4) Solution Summary

3 IBM Rational Harmony Process
1 2¥ALell — Boeing
Q&A

& Innovation for a smarter planet




IBM Software Group | Rational software

Rational Platform for Systems

Rational
Rhapsody
A A
Rativonal M
Rational
< )
. DOORS - 'ualltyManag.

v v

Rational | PLM/PDM
.Team Concert- . -
Ecosystem

Innovation through
Collaboration

Rational Software Platform For System®
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Example usage scenario

Scott Deb Tanuj

(Product Engineering Manager) (Design Engineer/Developer)

Implement and
verify requirement in

(Quality Engineer)

model
Rhapsody Quality Manager
Team Concert
Fix defect
Rhapsody

Team Concert

Publishing Engine
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Systems delivery collaboration and management hub
using Rational Team Concert

* Process Description

Process enabled

Harmony Process The Harmony Process is a collection of best practices guidance including
complex requirements management, model drive systems analysis and design with SyshL,
model driven embedded software design, and finally automated testing and ties back to
requirements,

Fully collaborative

E Iterationl -

* Timelines

The project timeline defines 5 skart and end date along w.

BEme (-]

Team Area: Parking Lok Team | Iteration: Elabaoration Ikeration E1 {174f10 - 2/12/10) | 2 Closed | 6 Open | A\

Integrated plan &

work management

o

ir

Save

Additional timelines can be defined to track secondary ac . $ Andy L ;I
; . ; . Laad: 48 fe0 | +12h Estimated: 1009
= % Main Development [Project Timeling] e ez L | Sl et 2
=57 Release 1.0 [1/4/10 - 5/7/10] E‘] Update Use Case Model Based on Changes to Functional Requirement 25 O 4 days ™ High - 13
(=155 Inception [1/4/10 - 4/30{10] 2] Allocate Actions Ta Sub-Blocks D 2 days 5 Medium - 9
¢ L Inception Tteration I1 [S§27009 - 6f 5 |‘
e ) ) an 1
E F Flaboration [.LMHD ?ISD“D] v & Closed ikems: 0 | Open items: 1 Load: 24 /60 | +36 h Estimated: 100%
i Elaboration Iteration E1 [194/10- 2
El-E=3 Conetruckion Given new subystems specification based on requirement. 24, implement reguired 0 3 days ﬂ High - 14
R ) ) changes to software subsystem design and verify
¢ B Construction Ikeration C1
EE Transition - a Pete | Mo Wark Estimated |
{..C=3 Transition Tteration T1 Closed items: 1 | Open items; 1 Load: 0 JEO | +60 h Estimated: 0%
@ Failing Test Case "Admit authorised user : Barrier did not close after admitting - |:| Unassigned -- 16
authorized user
R Susan s
[ Closed items: O | Open items: 1 Load: 16 [ 40 | +24 h Estirnated: 100%
Team aware [5] Do detaied review of Functional Requirement 25 D 2 days 5 mediumn 1z
Ted [ ¢
hd Closed items: 0 | Open ikems: 1 Load: 24 f&0 | +36 h E=timated: 100%
E Update Test Case to verify and walidate functional requirement and design changes (D 3 days ™ High _ 158

relative ko functional requirement 25
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Manage requirements across lifecycle and across disciplines @

User Technical using Rational DOORS
Requirements Requirements Design Test Cases

File Edit View Insert] Link Analysis Table Tools er Help

H8@ [of= | 5P [ Soeiy

 View | Full Trace View “Jaees ~) | @ E | RSET P AL L
] IUser Requi 3 E Functional Requigements Design Test Plan i

TRN- 3. 1.2.3l5topping

CSR-35 v v v
TRM-  Users shall be able to stop : FR-23 TRM-AD-48 TRN-TP-34
CSR-36 | safely. Disc brakes

The car shall be able to stop from 10 Requirements change
kilometers per hour to 0 kph in 2 seconds. management

Traceability to/from Team
Concert work items Low Speed Braking Test

TRN-AD-48 TRN-TP-34
FR-24 Disc brakes High B

Traceability to/from

The car shall be able to stop from 30 Quality Manager tests

. kilometers per hour to 0 kph in & seconds. TRN
End-to-end visual L d Braking Test
validation in one view
TRN-ADS FTP-34

Disc brakes High Speed Braking Test
4

lUsemame: Dave Mason Exclusive edit mode

= Build the right product because the requirements are visible at all times

& Innovation for a smarter planet
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Process mapping with DOORS

Stakeholder Reqts

System Reqgts

] T

Subsystem Test Cases
validating the product

Acceptance

ent 1.0 {lssue 1) in /Sub-compact (Fo
File Edit View Insert | Link Analysis Table Tools Usds Help

HBE [zd= [ FFFFEn]| oSagede

-] "User Requi te' 1.0 1) in /Sul ; Requirements test
File Edit View Insert || Link Analysis Table Tools Us Help satisfies
 H@E =g= || §FaF S]] e Xeyel J rifying the system
View | Full Trace View - || [Allevels System gy, 5. System
F Requirements 1 test
D IUser Requiremdhts 7 | Functional Requi Design I Test Plan / | i
CS-lF_{R;; 3.1.2.3 ptoppi satisfies \ eva‘ating the subsystems '/
TRM- | |Users be able to stop RSubgystem I-AD-0 " reN-TH Subsystem
equirements test
CSR-36 - brakeg ] .
e The e able to EW |
Stakeholder Reqts  System Reqts Subsysters perTmﬁyrQaqgﬁp in 2 seconds. Eevaluating components

-

View [Ful Trace View el TRIEEEEEET
D | User Requiremdnits El Functional Requirehents | Design Test Plan
TRN- | 3.1.2.3 Btopping
CSR-35 v \ v

TRN- | Users shall be able to stop : FR-23
CSR-36 | safely.
The car shall be able to stop from 10
kilometers per hour to 0 kph in 2 seconds.

FR-24

The car shall be able to stop from 30
kilometers per hour to 0 kph in 6 seconds.

1

TRN-AD-48
Disc brakes

TRN-AD-48
Disc brakes

TRN-ADS
Disc brakes

TRN-TP-34
High Speed Braking Test

TRN-TP-35
Low Speed Braking Test
TRN-TP-34
High Speed Braking Test
TRN-TP-35
L d Braking Test

FTP-34
High Speed Braking Test

Usemame: Dave Mason Exclusive edit mode

Component TR Component
Requirements Lo test ng Test

TRN-AD-48 TRN-TF-34
Disc brakes High Speed Braking Test
rom 30
n 6 seconds. TRN-TP-35
L d Braking Test
TRN-AD- -TP-34
Disc brakes High Speed Braking Test
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Modern approaches for describing systems are evolving

to better manage complexity and reduce time-to-

market
Past Future

Specifications

Interface requirements

System design

Analysis & trade-off

Test plans

Moving from manual methods to a model-driven approach

& Innovation for a smarter planet
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Model driven analysis and design for Systems Engineers @ @

using Rational Rhapsody and Rational DOORS

[Fight Control Overview ) ‘
I . ¢ = Trace requirements in either direction for full
B s gy an e S 3 accountability and understanding
— = Build the product right with structural and
Sensor docble behavioural analysis and design
R = Analyze impact of changes in requirements or
mesteesione design
i
0=2 b FlightControlSystemRequirements
st PR
and the elevator angle using the = [ «fromDOORS Fight Control
Peomed by the sensos, = [ Requrements OMG
T —————m—m—m—m—m—m—m—m—m—T o % &W'cgv* S'STEHS
+ [# «fromDOORS» Speed error contribution ll"ﬂ"lﬂf

[ «fromDOORS» Throttle command
[} «fromDOORS» Elevator command
= B «fromDOORS=» Alarm manager
= 4 Requirements
B <fromDOORS> Altitude alarm

El« S» Ala
& Innovation for a smarter planet
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Confirmation of analysis and design for Systems Engineers @

using Rational Rhapsody
= Find errors early in the process with advanced model execution capabilities

{3 Rhapsady in C++ by Telelogic - ¥71_RiCpp_PrioritizedList.rpy

File Edit WYiew Code Layout Tools

Wiindaw  Help

heds=es|se|oc|akn| x|

jlaaaomak < oo b0 e 5 6|

]Jw ® ! 2 [Promzedin

jl Microsoft_Debug j

EEEEINEEE R

|

LR R
HErBRE THLE2s|sg@ HE | NLhOLeOoA

|

E] Sequence Diagram: Animated Mormal Operation *

| mAnal e 7 B | =

| Mriter

CommandDown
Hyperlinks

[E Instances
v @ Operations

Model execution enables
iterative development

4 SuperClasses
CommandRight
Hyperlinks
[E Instances
& Operations
4 SuperClasses
CommandUp
Hyperlinks
[E Instances
[+ | Operations
‘f SuperClasses
[#-{Z] Collaboration Diagrams
[]---\ Events
=B Interfaces
EQ Command
- [ Attributes
[#1-(E] Hyperlinks
a Operations
[#-(Z] Object Model Diagrams
N 10

I Entire Model View * | & & ‘

VeQE+ 000000/ /0=

|4

running C'a

(- (O[] B statechart of ; Builder - Builderi0]*

Requirements test
through execution

AzvEs imertaces
“Eanger Aeader Commandiis “Command._is:
amrand

imertaces AzvEs
Command{11:Ca “dvrner
rmand

2 A

=, counts+;

tm(500)
[(rand()%2)==0]

evilrite to itsWriter

evRead to itsReader

Features of Builder[0]

Instance Mame: |Builder[D]
Attributes:

Mame | Walue

| Tupe

count 0

Relations:

o

itsCommandList

| Builder - Bui..| 4| Animated N...|

itsReader
itz riter

AN
Locate 0K Apply |

i'l ill _%ll Executable is Idle
| I I ¥ L] I -]
Call Stack [ Event Guewe |I|l|l||||\&ia)\u-=clmua=|)\ Corfiguration Mansgemant  f BRRIREBOR

Correct specification
hand-off to software

itsCommandList
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Build in quality from concept to launch @
using Rational Quality Manager

= Execute often to validate functionality and verify correctness

= Automatically create and execute tests from the design model or target
platform

= Manage test cases, while prioritizing the features and functions to be tested

L) Rational Quality Manager
Fe .
[\.&’ Home  Wiew Test Plans [t} TestPlan_CashRegista. . [El TestCaze_01_S0_Indc... ¥ Execution Result
Fcursmants
El > Execution Result |
HH‘I‘I‘I’ I | Command Ling Resul
) Test Case Result
Teal Carsd= 513 _1e_T)
Construcsan NOCE0E L, Mondoy, Apeill 27, 2009 [ -
SDTestScenario_0 ] wTestScenanon
I Achal Resyl 2 Passed
. J Host Hame: |eRyisslave Tl st by o - pren—— «SUT»
Mkgina | Ownir Mary, Test Manages bl et i TCon_CashRegister itsCa TCon_CashRagisteritsTC_at
R S shRegisler:CashRegisler | | _hw_of_CashRegisler:TC_at_
Eh» Tost Milastane: hwi_of_CashRegister
TestCase: TestGase_01_8D_necashe | T -
Exgcaninn Pt CoplshRoguior I
Test Serigk S0_%.0 [ — TFho Ll msetee e | evStar()
=] Test Data: Linassignad ke Corforationt el el :/__————————___—F
Wietght 100 B
Feporis =)
- showialsg = Ready)
Result Delails :\‘
TCon_CeshRegister__50_t_0_0.himil |
TesiConduclooddapier 0244 out Totual rmsrtier o et e S0 ke L I i"f‘Eﬂdﬂ
TestConducloeydsples T0E4 51 ol e o FRSEEC 30 oot L i pars) e
TBELDJ?UE*&WD Tofesd b of FALED B0 redarecss: oo} I i_'_'_'_'_,_,_:—'—
Total rpmbar of ALTIE 58 potarcas: o ( ré—
Tokad rusmbe o MOT ACTRAR S0 irabances: o
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IBIVIIRationaliMDSE Solution

MDSE (Model Driven Systems Engineering)

1 Whatis MDSE?

2 IBM Rational MDSE Solution
1) PPM
2) Way Jazz?
3) System Workbench

4) Solution Summary
3 IBM Rational Harmony Process
1 2¥ALell — Boeing
Q&A
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Requirements based d

3
“vasmmo v [EHrOFY n

8|8l el

evelopment on CLM

; Rhapsody

Test Conductor - Result

Execute SOWhi
Testhanagement out..
s0 Iteration | Staius Frogress
switch onFM Fado 1 PASSED 100% (5/5)
(=" &3 NorRegressionTests e Folder | change fram FH to L/ 1 PASSED 100% (5/5)
tune o 1 PASSED 100% (373)
HewTes | e 1 PASSED Joc
oo 1 2 Test docired o fai o BT i FALED B [ |
RhapReq_2_2 Flash Led ones sver second LE ] e to M 1 PASIED 100% (03]
RhapReq_2_3 Flash Led three times every second Euecute switch off M/ Radio 1 PASSED 100% (3/3)
switch on M Radio 1 FALED 60% (3/9)
Show Info change from M to 5w/ 1 PASSED 100% (5/5)
wne o 1 PASSED 100% (3/3)
swtch oft SW Riscio 1 PASSED 100% (73]
switch on SW Riadio 1 FALED 60% (3/9)
] m I 1] change fram 5 to FM 1 PASSED 100% (545)
wne o 1 PASSED 100% (3/3)
Batchists Hew Batchist switch off FM Radio 1 PASSED 100% (73]
switch on FM Radic sgsin 1 FALED 60% (3/5)
[<none> =1 DelBatohiist
< il I
[Ezzaeinl]| Feset o Qui Acpcaion

EV Bution

Headset MhobikPhone: ‘

efRss) I

|

eRcexe) <] I
;|uﬂmﬁm[} |
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EE L AR e DS

| W

[Covmion

D3e
et shall b cmaid bt
' hth ot e Yk

D
Thers sl b sy fr o 880
pasoengee i th back s will st
Tt ot roqurement

Tt mber 6
Verdy oot e
bundony

Tt Rt Uniossad

SNEHS 202410

02rT EJuy o>

Requirements based

aaERE x

[EHvors <n]

wee -s70

cas viER

TestManagement

=l 3 NonRegressionT ests

=] RhapReq 2 1 Switch on headset and by to conne
FhapReq 3 h o d P =

FihapRea_1_2 Test designed to fail
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CLM Solution Artifacts

Data Source Dashboard
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IBIVIIRationaliMDSE Solution

MDSE (Model Driven Systems Engineering)

What is MDSE?
IBM Rational MDSE Solution

1M AL - Boeing

1
2
3 IBM Rational Harmony Process
4
5 Q&A
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Rational Harmony
A family of domain-specific processes for building
better software and systems

« Harmony/SE

. . _ PEOPLE
« Systems Engineering =

PROCESS

) ®

BEST PRACTICES
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The Importance of Process & Best Practices

“...The quality of a product is largely determined by the quality of the process
that is used to develop and maintain it ..."

based on: Shewhart, Juran, Deming and Humphrey
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Combination.of Technology and Process Results in
< 10x Busmes,gz Valhe « .

X EI o

Technology ss Technology
Only and Process

\ \
Source: London School of Econ%c—s McKinsey Survey {

,.._#J' Business Value
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Systems Engineering
Harmony/SE

A model-based development
process built upon the UML 2.1 and
SysML languages

System Functional Analysis

3
Black-Box System Model, 2 |

Operational Contracts = Black-Box Use Case Scenarios
9 ack Box
8 nalysis
o
-y
Operational Contracts

System Architectur
allocated Operational Contracts

= Step-by-step guidance to evolve
requirements into a solution

>
2
]
=
[
]
o
o
1
1]
=
=
]
E
]
=
3
o
L
-3
-
©
T
)
=

Moysoday ejeq isa]

<
Physical Subsystem Models with allocated Black-Box Use Case Scenarios
HW/SW Operational Contracts Extended WB Use Case Scenarios

4
™% White-Box Use Case Scenarios

HW/SW Design Specs

= Tool mentors specific to DOORS,
Change, Synergy, and Rhapsody S —
plus other Rational tooling

= Process Content/Methods may be
tailored with EPF Composer or RMC
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Adoption Made Easy

Role-based Guidance Available as a Website

3 HarmonyITSW - Microsoft Internet Explorer

[ == e s e ——

Harmony/ITSW

gm Ywhere am | Tre

Harmony/ITSWW

8 Introduction to Harrnory T
&> Getting Started with Harmo
&= Care Principles

Harrmony/ATSYWY Role Set = Analyst
Role: Analyst

This role leads and coordinates reguirements elicitation and documents and maintains the different levels of stakehaolder and
system reguirements.

=l /&5 HarmonylITSW Rale Set ﬁ _ _ _ , _
= ] Synonyms: Systems Analyst, Systerms Engineer, Requirements Engineer, Business Analyst, Reqguirements Analyst
£ Ay Role Role Sets: Harmony/ITSYY Role Set
5 Architact
£ Developer Expand all Sections Collapse all Sg

£ 1T Adrministratar = Relationships

/5 Process Enginesr

roject Manager
& Froject Manas - ® = = = O

ﬁ- Request Implementar

. performs Define Vision Detail Stakeholder Cetail System Find and Outline Generate System
ﬁ' Fequest Reviewer LQ/, Requirements Requirerments Stakeholder Requirements
. R i ts
£ Reguesterifier ) EAMIrEmEn
Analyst responsible for
& StakEhnlder -‘-“-‘\“-
£ Team Lead
Glossa Stakeholder System Traceability Matrix Traceability “Wision
)
= .& Tester Requirements Requirements Recaord
& Toolsmith Specification Specification
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Example Guideline in Harmony
Example on Traceability

Guideline: Traceability

é] Traceabilty is a term used o the and anfacts such as a requirement and a design class or a
requirement and a tost case, wmmcmmmcmsdwkmwmmmlolcw

3 ©pand A Sections  [5) Collapse AR Sections

Related Elements o Design the Solution
o Create Test Cases
o Create ' yITSW D in DOORS
o Roequirements
o Detad Stakeholder Requirements.
o Find and Outine Stakeholder Requirements

T bty (Concept: Tt y) needs 1o be 0! any This must include vertical levels of (for plo,
from a System Requirement 1o 0ne o more R and (for %o from o Test Case 1o @ System Requiromaont)

Uses of Traceability

T bty Inf is fl to impact analysis, particularly in assessing the impact of a proposed change

It is aiso fundamental to coverage analysis, both in the sense of ensunng that all relevant dems at one level of i or are ty reflected at the neat
Jovel, and also 10 assist in assessing tost coverage

For each req: stated at one level of abstrachon, must salisfy one or more requirements al the next higher level. Similarly, each requirement must be
tostod by ot least one test

Traceabllity Relationships

The following diagram shows the basic

Vigion Dozument

teea

Stakeholder Regmts Bpec

PEOPLE

PROCESS

System Reqy

System R

TOOLS

Wiork ltems List
Deugn sndtor

molementat 00
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What Harmony Can Do For Our Customers?

Communicate best practices across the organization

Connect the dots... people, process, and tools

Support continuous process improvement and compliance

Increases ROl on IBM Rational and Rational tools
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Benefits of the MDSE and the Rational Harmony
Processes

v Help you build a world-class development organization

v Guidance from concept to delivered system

v Repeatable high quality software and systems development
v Bi-directional interface between the systems software groups
v Audit trail for regulatory agencies

v Continuous Process improvement
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Best Practices for Positioning MDSE and Harmony

Pitch Harmony along with a tool solution such as DOORS,
Rhapsody, RQM, etc. (10x ROI, Tool Mentor Benefits)

- and/or -

Position Harmony as an improvement to existing Best Practices
for Systems Engineering and Embedded Software development

- and/or -

Position Harmony as a tool & process training aid/accelerator

- and/or -

Can also position as process/workflow tool...similar to RUP or
RMC sale

To help grease the skids, identify at least one Process
Champion to work with during the sales cycle
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IBIVIIRationaliMDSE Solution

MDSE (Model Driven Systems Engineering)

What is MDSE?

IBM Rational MDSE Solution
IBM Rational Harmony Process
1124 Abel — Boeing

Q&A

a N W N -
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rZLﬂaf/ﬂn

Leveraging the Boeing

Engineering Manifold for COLLABORATION
System/Software .
Engineering
May 6, 2009 ~ ol

=]

(Boein)g National Account Team - Jason Meshell (Rational), Bill Leep
GBS

‘RationalLogic” Technical Team —Rachel Huang, Gavin Arthurs, Mark
Cesario, Ricardo Camacho, Kathy Culver, Ed Mayer, Doug Ishagaki

BOEING
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Rational Import

Method process Boeing Prototyping Process

Project & Change Management

N \/ﬁisufélﬂ |
Studio

IBM ‘Rational’
Rational ClearCase
Rhapsody ClearQuest

| | S PR

3s, Assignments, Approvals, Notification, Workflows, Defect Trackin
ciriange.Requests, Estimates, Time Keeping, Resources, Tasks, Vol

'Y 4

I~

—o— Collaboration .
Rational The Hub and the Heartbeat Rational
DOORS Common Offerings

Repository
T Reporting Source Code, Build

Rational Engine Mo?j‘;fs‘frg‘fc";ﬁés, Engine
Quality Plans, subversion
Manager Spreadsheets

o Jazz Server Technolog

WIND RIVER . _
3" pParty

Integrations
to Eclipse

The Boeing
Engineering Manifold


http://www.windriver.com/index.html

Hol]
o)
i
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Whether You Are Building:

BUSINness=Critical Applicalions Mission-Critical Systems New Products

- ~.‘~ —

= Ralional Hamony =

Conrsatifie) Paoals Procass, cipel foels

& Innovation for a smarter planet



IBM Software Group | Rational software

IBIVIIRationaliMDSE Solution

MDSE (Model Driven Systems Engineering)

What is MDSE?

IBM Rational MDSE Solution
IBM Rational Harmony Process
1M AL - Boeing

Q&A

o A W N P
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Learn more at:

IBM Rational software

IBM Rational Software Delivery Platform
Process and portfolio management
Change and release management
Quality management

Architecture management

Rational trial downloads

Leading Innovation Web site

developerWorks Rational

IBM Rational TV

IBM Business Partners

IBM Rational Case Studies
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