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Agenda

= Rational solutions for systems and software engineering

= The vision in practice — what do we have so far?
» Requirements driven development
= Integrating DOORS with change management
= Demonstration of DOORS-RTC integration
» Requirements driven testing
= Integrating DOORS with test management
= Demonstration of DOORS-RQM integration
» Model Based Systems Engineering
= Integrating DOORS with modeling systems
= Demonstration of DOORS-Rhapsody integration
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Products are Getting Smarter Every Time We Look

= One billion camera phones
were sold in 2007, double that
of 2006

= One customizable device:
phone, e-mail, music, Web,
camera, GPS, apps, video
recorder, e-reader, ...

= User productivity and
enjoyment have skyrocketed

= In 2000 this would have been
science fiction

= In 2010 it's yesterday’'s news!

What's possible by 20207
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Smart Products Require Innovative Systems

System of Systems

Fleet and traffic Smart grid Emergency services,
management hybrid / electric vehicle diagnostics, and
systems vehicle recharging GPS / location services

—

Integration of vehicle Collaboration and visibility across

subsystems into a functioning diverse teams and
automobile D eee— T disciplines
Systems Engineering

Driver assistance Adaptive

safety alarms cruise control
360 degree Predictive collision
surround vision - R Software- : avoidance

- = 'Hybrid and electric “3* f : Intelligent
N vehicle control Jntensive navigation )}
A~ — _~3 Subsystems =
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Modern Approaches for Describing Systems Are Evolving

Past Future

ents

-off

Moving from manual methods to an automated, visual approach

5
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A shift in Product Delivery
The IBM Rational solution for systems and software engineering

= The growing complexity of modern systems leads to increasing challenges in
managing joint development life cycles, testing sequences and rollouts, and in
monitoring and managing these systems once they are delivered.

= To meet this there is a need to challenge the way Rational develop and deliver
their products

» Need to move away from only delivering single products

» The Rational solution for Systems and Software engineering offers world class practices
and tools that unite mechanical, electronic and software disciplines.

» Collaborative capabilities and automation are injected into project management,
requirements engineering, architecture design, and quality management. Tools in the
solution can share requirements, model artefacts, and other development components
and provide comprehensive life-cycle management that can be tailored to your specific
industry needs.

» The solution enacts the systems delivery workflows and task management capabilities to
effectively run today’s systems delivery projects.
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Rational Solutions for Systems and Software Engineering

Use modeling to validate requirements,
architecture and design throughout
the development process

Rational
‘ > Rhapsody b ‘
Rational 1 Rational
DOORS < ‘1 ‘ > Quality Manager
Manage all system requirements Achieve “quality by design” with
with full traceability across Rational an integrated, automated quality
the lifecycle Team Concert management and testing process

Collaborate across diverse engineering
disciplines and development teams

_olabaoration
S s
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Extend the Solution to Meet Your Needs

The Rational solution can be tailored to meet
virtually any systems development workflow :

» Automated reporting and documentation with Rational Publishing Engine

» Enterprise systems delivery with Rational System Architect

» Embedded software testing with Rational Test RealTime

» Team-based configuration management with Rational ClearCase or Synergy

» Domain specialization with industry-specific profiles such as AUTOSAR,
Android, functional safety, and defense architecture frameworks

» Embedded platform development with Wind River Workbench/VxWorks

= Support also exists for Green Hills Integrity, QNX Momentics/Neutrino and many
other embedded platform operating system environments

» and many others... -y
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Open Services for Lifecycle Collaboration (OSLC)
An initiative aimed at simplifying data linking and tool integration across the ‘
lifecycle N
Open Services for
4 Lifecycle Collaboration )
Barriers to sharing resources » Community Driven —
and assets among tools = Specified at open-services.net

» Multiple vendors, open

source projects, and in-house » Specifications for ALM, PLM and DevOps

Interoperability

tools
» Private vocabularies, formats » Inspired by Internet architecture

and stores = Loosely coupled integration with “just enough”
» Entanglement of tools with standardization

their data = Common resource formats and services

» Adifferent approach to industry-wide
proliferation
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Summary

Complexity can rapidly increase as you
develop products and systems

Maintaining the various systems
relationships manually is very difficult —
maybe impossible

OSLC provides an architectural solution to
connect IBM Rational, Partner and
competitor solutions together

IBM’s solution for Systems and Software
Engineering automates the building of
structures and dependency relationships to:

» Manage increasing complexity

» Enable collaboration across the entire
development organization
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DOORS 9.3 with Generic CM integration via OSLC

Integrations to RTC, ClearQuest and Change

1. Requirements Change Management

4 CM system COI‘ItI‘O|S ChangeS tO I‘eCIUiI‘ements (@ URD-21233: The car shall have a six-speed manual gearbox. &

Workflow and approvals via CM system 1
2. Requirement Driven Development ST G SR e

» Stakeholder requirements submission -
Generate requirements from enhancements et el s sonan o s
submitted to Change Management system

» Requirements driven development T
Create implementation taSkS from reqUirementS » DOORS Out-Links (2) < DOORS In-Links (T} L
and monitor development progress alongside the
requirements

» Requirement defect tracking
Associate a defect with a requirement to
investigate a possible change to the requirement I —

{STARTHERE H Created H Assigned H Resolved H Concluded J

11
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Controlling Requirement Changes

= Stakeholder Requests change(s)

= The Requirements Engineer works inside

DOORS .
Identify RCR
= Selects an assigned Requirement Change

Request

= Works inside DOORS
» “Business as usual” PI’OpOSG Changes

= Delivers the work for review

= The integration automatically packages the

changes together
9579 Send for approval

= Changes are not in the module until they are
approved & applied
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Requirement Driven Development

— Requirements link to implementation orders

1) DOORS
) — Defects to be associated with requirements to

investigate changes

2) CM Tool

Managed
Artifacts

Traceability of actual activities, not just data — better impaciyz 1‘; ses
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Integrating DOORS and RTC

Innovate
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-l

Integrated Requirements Management

“Quality is conformance Tests based on

to requirements” ) requirements ensure

Crosby Requirements deliverables meet
Management

customer expectations

J Rational. B Ielel; TS |
(Test Status j (Test élanning )
» 0000000000000 00 '

Quality Manager f/

;
<
CTest Execution) r (TestD‘ésign ]
. — r - ;_'_,,--"

Process Automation and Increased Focus
The test team Is working against the right set of
requirements
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How the Integration Works — High-level

3. Reporting )
data is fed Test Requirements
back to Status Management
DOORS
1. Requirements in
DOORS are
pushed to a
named test plan in
Test Test II\antrl‘z;:IrQuallty
Execution Planning

Test

) 2. Verification activities
Design

are detailed in
Rational Quality
Manager
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Requirements driven testing

Knowing what to test

View Recuirements

View Builder

Show Requirements that match the attributes in the View Builder.

Group by | Ungrouped <

10 | lterms per page

[] status ID Risk &
O = 5 @DO00
o @ 3 02000
O @ updated |@@000
| @ 7 =l lo]
] 9 (=l lalele]
O @ & [ele’s’alal
O 4 @BSO0
| 14 [=l=laln T
O 10 @9BD0
O @ 13 SO0O0

Type Fitter Text [Z

Previous [1-100f14 | Mesxt & = [

Hame Description Dwner

Data entry - change customer details Confidential information for an existing account sha Coral Ghen
Data entry - customer details The system shall accurately capture basic custome... Coral Chen
Process mongage increase - main path The system shall process a valid mortgage increase..  Amber Alvarez
Forward mortgage to secondary approver Ownership transfer of a morgage increase reguest Dusty Dixon
View status of morgage increase request The system shall promptly and accurately display th.. Fern Farlow
Update maortgage application status The system shall correctly update the status of a m. Bridget Blue
Cancel an application The system shall reliably cancel and archive a suspen...  Eliot Eggplant
Spelling accuracy and professionalism Basic hanking words like "amortization" shall be spelle.. Amber Alvarez
Display custormer information The system shall correctly display all customer aceo Helen Hughes
Process martgage request - nonexistent record The systermn must reject an increase request that re... Amber Alvarez

Pravious [1-100f14| Mext

= Requirements tracking built into the -

test management tooling

= Customizable attributes enable you :
to track what is important to your

team

Real-time impact analysis of
requirements changes

Traceability of test results to user
needs

Know you are testing the right things
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Requirements Reports

[i2] Plan Requirements Coverage Detail

Requirements covered by test cases

u Al’e my Requ’rements Testplan Requirement 1D Requirement name Testcase
TestPlan-A
Covered and hOW 7 308 Requirement A TCA1
809 Requirement B TCAZ
809 Requirement B TCAZ
902 Requirement C TCA3

[g Plan Reguirements Coverage by Test Case

[=] Plan Requirements Execution using TER Count - Test Plan A

Recuirement ©

=
a
%
E Stare
g Fequirement B [ Failed
E [ | Mot Fun
'é [ Passed
& [ ] Paused
Feguirement A
o] 1 2 3
TEF. Caunt
ﬁ Covered

Mot Covered

MNovernber 26, 2010 2:52:29 AM
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Requirements Reports

i O L S = S Sy R i ey S o T e A L gﬁl
=] 'Automated Meter Reader System Requirements' current 1.0 in /Water Meter (Formal module) - DOORS | S
File Edit Wiew Insert Link Analysis Table Tools Discussions User ROM  Publish  Rhapsody7.53 RG7.53
Change Management Help
- DdmE |ZEo=: || §FFEF FE | e Xelelg
- View [RQM Test Resuts Views || [Mllevels  ~] © 4, 7 4, | 27 £ F A 4l
B R o
D System requirements for the AMR system E Test Cases Verdict L
39 The handheld device shall provide for the means = (10) Test Usage Data |E
for the meter reader to manually enter a meter indicator:
reading.
»
o The handheld device shall interfaces with the city's + L1 Test Route Feeed
backoffice software. L Bl
40 The handheld software device shall allow for . (11) Test Route Failed
programming of a defined route, advancing to the  Configuration: Passed
next meter on the route as the meter reader (12) Test Run Route:
moves through the route, Failed
(15) Test Navigate Next
Address:
41 : 7 ¥ (14) Test Search
The handheld device shall have the ability to Acddress:
search for Accounts by Last Name, Service ress:
Address, Meter Number, and Unread Meters.
b . z
- ﬂThe handheld device shall have a screen capable QI ZJies i Ruce: e
nF dicnlzainn tha nomboar AF semnonnte that hooen FaEEEd -
4 3
|lsemame: susan Read-only mode
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Integrating DOORS and RQM

Innovate
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Model Based Systems Engineering (MBSE)

= A Systems Engineering analysis and design practice

= Avisual approach to understanding requirements and realizing them into a
robust system design

» Used to refine and improve upon the system’s requirements

= Helps manage complexity through the use of abstraction and separation of
concerns

21
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Modeling in Requirements Engineering

= MBSE complements traditional requirements analysis techniques
» during Requirements Analysis, we organize requirements into functional groups (use cases)

» during Functional Analysis, we identify system functions and explore the system’s dynamic behavior
using sequence diagrams and model execution

= Rational SE Practices provide step-by-step guidance, and automates many of the steps

BB_User1:User1

Sub

BB_Userl:User1 SuD

Use case
Scenario Uc11

/

o | display
»

evSetMode1() | Use Case

7

evSetMode2()

Object Idenl Detailed Specificaitions of Requirements for Engineering Purposes H
FR-131 The GDIDEMO Application shall supply the menu selections: ]

Demo, Arrange and Help.
FR-140 The GDIDEMO shall supply the Demo m| SuD

Menu bar as the left-most item.
FR-141 The Dlemo menu selection shall offer the

Random Shapes.
FR-182 The Demo menu selection shall offer the Check Input -

Random Shapes and PolyBezier.
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Model driven analysis and design for Systems Engineers
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QO

using Rational Rhapsody and Rational DOORS

Fhight Controd Overvew

aEaDOORSs
Alarm

ID =19

Alarm Altitude
15 tnggered by an or

= Trace requirements in either direction for full
accountability and understanding

L 4
<m§
= Build the product right with structural and behavioral

analysis and design

= Analyze impact of changes in requirements or design

AhomDCORSs
Controller

A
L)

: MghtData] IFBghtData

D=2

The controler regulates the speed ..(:__
and altitude of the plane. it
calculates the throttie command
and the elevator anghe using the
pdod seftngs and the measures
peronmed by the sensors
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¥ {1} Object Model Diagrams
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[ «FromDOCRS» Spaad alarm

OMG
SYSTEMS
MODELING
LANGUAGE
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Integrating DOORS and Rhapsody

Innovate
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DUESTIO

www.ibm.com/software/rational

Innovate
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www.ibm.com/software/rational
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