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The Systems Space

= Systems are getting more larger, more complex, and more mission-critical

= Systems interconnect in complex, chaotic ways and must meet the needs of many
stakeholders simultaneously
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Systems Development

= Requires the collaboration of many different disciplines. They collaborate through
a combination of

» Tools

» Work products

User Interface
» Processes and workflows Designer
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Project Requirements-
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So what I1s a workbench ?

Collins English Dictionary says
» “A heavy table at which work is done by a carpenter, mechanic, toolmaker etc”

We mean
» An organized place to undertake useful work efficiently

We assume

» A clear purpose for the place i.e. useful outcome

» A collection of useful tools for some related work types

» Clear support for our work through some kind of configuration of interworking methods and tools

We have in mind that a workbench increases productivity or quality or perhaps both
» Manufacturers have experimented with

= task specific, multi-task and multi-discipline team workstations

= personal and team workstations

= manual, semi or automatic processing

Perhaps we also mean a place to

» demonstrate and grow our prowess

» gain guidance of how to do things or get some results

» exercise flexibility to support skill levels, work variation, size of job
» provide segmented support for technologies or disciplines
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A Workbench is

= An integrated environment that
» Supports the development of high-quality work products
» Enables collaboration among workers

within a single discipline
across disciplines

» Supports project management by

»Is

Identifying work items and goals to various team members
Providing guidance as to how to accomplish the work
Allows tracking of relevant project metrics, such as

— Defect density

— Project velocity

— Schedule adherence

extensible by allowing teams to plug in

Different tools

Different workflows

Different tracking metrics

Different reporting mechanisms
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- The Rational System Workbench
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Rational System Workbench

= Integration of best-in-breed tools provide an unparalleled collaborative
environment

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

> Rational -
f . Rhapsody }
Rational f Rational
] DOORS | < l l ‘ ; Quality Manager
Manage all system requirements Achieve "quality by design”
with full traceability across Rational ‘ with an integrated, automated
the lifecycle Team Concert testing process

Collaborate across diverse engineering
d.'sr:.fpfmes and deve!apmenr teams

- r\\"'f'\ -
Lo

Best-uf-breed capabilities , integrated on a common plarfﬂrm

Innowation thino

M3h
Collaboration




|l‘l I"ID‘Uate Tha Rational Software Conferance

Key roles supported by the Rational System Workbench

= Project, development and test team lead engineers and managers

» Provides work and plan management for system delivery teams across the project lifecycle and enables
live transparency through collaboration, automation, and reporting to the system delivery work products

and project health.

= Requirements engineers

» Provides environment for requirements authoring, analysis and management with DOORS and good
interfaces to team leads, engineers, and testers. Managing traceability to system engineering and
software engineering work products as well as test plans and test cases.

= System engineers

» Provides an integrated and collaborative environment for requirements analysis, architecture
management, and work, change and configuration management for teams of system engineers. The
leading products are DOORS and Rhapsody for system engineering tasks, integrated with Team
Concert for lifecycle management of the work products. The integrations with Rational Quality Manager
provides for strong collaboration with System Validation teams from the start of the project.
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Key roles supported by the Rational System Workbench

= Software engineers

» With Rhapsody integrated with Rational Team Concert in the Eclipse IDE, provides a software
development solution for Software Engineers. This integrates model driven development using UML
with the Rational Team Concert capabilities for team collaboration, like model configuration
management, work items, change sets, and continuous software build support. The System Workbench
also provides traceability to up-stream System Engineering work products in DOORS and Rhapsody, or
down-stream traceability to System Integration and Validation.

= Software and system test engineers

» Rational Quality Manager provides a collaborative environment for test planning, construction, and
execution supporting continuous testing as part of the software engineering teams, as well as test
management of system validation and acceptance testing. Rational Test Lab Manager improves the
efficiency of system test labs and manages how test resources are requested and provided.
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Rational Workbench: Rational Team Concert

= Rational Team Concert (RTC) is a commercial realization of the Jazz platform

= RTC provides
» Process automation and workflow support

= Processes are supported through process templates that provide governance and
guidance during project execution, including the detection of process violations

» OLSC tool integrations

= Standardized interfaces allow tools to be plugged into to meet business and team
needs

» Work item tracking

= Work items are the fundamental mechanism to track and coordinate development tasks
and workflows, all governed by your team's associated process

» Agile Planning

= Provides tools to assist with the planning and execution of development iterations
» Project health tracking

= Team Reports and Web Dashboards help you to keep tabs on the health of your

project. Dashboards provide an at-a-glance view of work item queries, event feeds,
reports, and other items that are critical to understanding your progress.
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RTC: Project Planning and tracking workflows

Rational DOORS Rational Rational
Team Concert Quality Manager
Sl oh Iteration plan Test plan

Requirement
System
Requirement

F 3 F 1 F 3

Test case

Plan ltem .

Y

System Use-
Case
k4
Executable | .| Executable
. . -
Requirements Design

Rational Rhapsody
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RTC: System Engineering Workflows (Harmony/SE or MDSD)

Hext Set of Use Cases
Elaporate Syetem
Requirements Specification

l
8 —r =B

Gale Review

an’

Build and Valdate Use
Cases [Achvity Driven]

g —L B
Functional Analysiz

Archiechural anatysis -
Gate Review

Key Systems Functions

|

Eﬁ

Archilectural Dezign -

Use-Caes based

ey

Architectural Design
Gale Review

é 2RE, Sysbem Archieciure
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RTC: Software Engineering Workflows (Harmony/ESW)

[meets all functional reguirements] )

l__.,.:_'_‘:\'i, [el=e]

Identify Ohjects and
Classes

I
§

!
La 4]

Make Change Set Available

ltest passed] '

g
A [el=e] / L
o S o

y rrat By Clwn ey

3 £ !
Refine Collaboration Create Unit Test Plan/Suite L
Execute Unit Test

=Y

Translation
[needs refinement]

l
/ \ [elze]

Execute Model Factor Elements Into Mode!




Task: Execute Model

’__6}. Model execution is the best way to ensure that it does the right thing at the right time. You should execute the model early and often.

) Getting Started with Harmony
= Core Principles

Expand All Sections 2 Collapse All Sections

3 Full Spiral Process
[E] Disciplines The purpose of model execution is to validate that the structure and behavioral aspects collaborate together to realize the requirements appropriately.
@I% Domains & Back to top
/5 Roles
& Real Time Concepts
"} IBM® Rational® Tools Holes Main: Additional Assisting:
References o Software Modeler
©+ About IBM®@ Rational® Harmo \y \4 + t
IBM® Rational® Harmony™ fi| Inputs Mandatory: Optionak External:
s Platform Independent Model e Source Code « MNone
Qutputs ¢ Platform Independent Model
s Scenario
\_ s Work Items List Yy,

9 Back to top

= Main Description

This task executes the model. This means that with appropriate tools, the model is executed and that execution is visualized in terms of model concepts - e.g. colors depict
the current state in a state diagram or step in an activity diagram of instances. sequence diagrams are dynamically drawn as the object collaborate, attribute values can be
viewed, etc. Debugging, with appropriate tools, can also take place at the model level - e.g. set breakpoint on state or operation entry or exit, insertion of events, setting of
attribute values. etc. The goal is always to show at this point in the development the system is cormrect.

4 Back to top

Expand All Steps Collapse all Steps

[+| Determine the purpose of the execution
[# Set up the execution environment

[# Compile and link model content

[# Run the model

[# Analyze execution results

i Back to top

= More Information

Tool Mentors « [Executing a Model with Rhapsody®

4 Back to top
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RTC: Tracking via dashboards
0 x

File Edit View History  Bookmarks  Tools  Help

«® || Rational Team Concert
k. Iterns S 2 e Euilds
hly Current Plans =
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a8 bl 00 Speed Contral Mode Engineer Reguiremernts [ Unassigned & Wichelle = Fezolved =8
a8 ¥ 5| ACC Deceleration Control ™ High 2 Scoft &01n Progress 137
& [0 ACC Deceleration Control Enginesr Mocded ™ High 7, Deb &01n Progress 134
a [0 ACC Deceleration Control Enginesr Reguirements ™ High 7 Baob = Mew 138
[0 ACC Deceleration Control Enginesr Tests = Lowe 2 Tanuj = Mew 140
¥ 7] ACC Follow Mode = Medium 2, Michelle &In Progress 132
b [0] ACC Mairtain Time Gap = Medium 2 Tanuj =10 Progress 124
- ¥ AT Dizable Adaptive Cruize Control Unazsigned | Unassigned Mewy 144
& » [& Failing Test Case "Test Cruise Disabled" @- | Unessigned 2 Deb = Mewe 143
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| rtcioddd L o
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RTC: Tracking via dashboards

|| Rational Team Concert

Dashboards

| All Dashboards » B B | o rAuto-saue
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m
M

[, Build Duration
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Resolved by me (1)

(5] Open assigned to me (4)

[®] 145 Failing Test Case "Test Cruise Disabled" i

;_j 139 ACC Decelerstion Control Engineer kModel
=] 126; ACC Maintain Time Gap Enginesr Mode!
[B] 117: Failing Test Case "Test Cruise Enabled"

/“”"

=
| 'rtc‘.'9444 _.%.4




Rational Team Concert

Wy Current Plans =

Previous | 1 of1 | Mest
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Rational System Workbench: DOORS

= DOORS is the best of breed requirements management tool
= DOORS provides

» Collaborative environment for requirements stakeholders to participate in the requirements
definition and review activities

» Ability to manage changing requirements
» Scalability from small to very large projects
» Exchange requirements with other requirements tools
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RTC Tool Integrations

= Managing stakeholder and system requirements

ﬁ "System Functional Requirements® current 0.0
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Rational System Workbench: Rhapsody

= Support for Systems Engineering
» SysML
» DoDAF and MODAF (UPDM)
» Simulation and model-based debugging

= Support for Software Development
» Rhapsody has specialized support for technical and embedded software development
» Supports
= Model-based execution and debugging
= Model-code associative always maintains your models in sync with your code
= Production-quality code generation (C, C++, C#, Java, Ada)
= Dozens of embedded RTOS environments and compilers out-of-the-box

= Systems extensions with profiles for
= Safety analysis
= Schedulability analysis
= Simulink integration

= Functional C modeling
= AUtoSAR
= CORBA
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Rhapsody integration with RTC (and DOORS and RQM ...)
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Rational System Workbench: Rational Quality Manager (RQM)

= RQM tracks and manages the guality aspects of system development
= RQM provides

» Risk-based testing — prioritize features and functions to be tested based on criteria such
as

= Criticality
= Likelihood of failure
= Impact of failure
» Duplicate defect identification
» Multi-level test planning for big projects
» Test authoring
» Test reuse
» Test coverage optimzation

» Built-in ROl metrics reporting
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RTC with Rational Quality Manager
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Extending the Rational System Workbench

= Of course these tools aren’t all you need or want. Typical extensions include:
» System of Systems
» Product life cycle management
» Reporting and metrics (Rational Publishing Engine and Insight)
» Service management
» Configuration management (e.g. ClearCase or Synergy)
» Change management (e.g. ClearQuest or Change)

Systems Lifecycle Management

cmﬁgwﬂm Build & F .
& Change Deploy |
Al'diteﬂtle Management  Management  Management Ilmgenm mw

H H
? Best Practice Frncassas

_g 25

OPEN SERVICES

Requirements




II'I I‘It‘.wate Tha Rational Software Conferance

References

ﬁ CMOEDDED TEOM B OG0T~ SRS

‘_REAL Tve UML
THirD EDITION

PATTERN-ORIENTED
- SOFTWARE
-~ ARCHITECTURE

Avasces v Tae UML rog
REAL-TIME SYSTEMS

Real-Time UML
Workshop for
Embedded

Systems

NHUCE PFESVEL DULGLASS

:Dsﬁmc: Harp TIVE o Dot o

DEVELOPNG REAL-TIVME : . I}t‘blgﬂ ];Iﬂﬂl’llb

SvsTEMS wiTh UML, OBJEcts, | Brucel REAT-TIME AGHITY o Elameits.of Bausible

FRAMEWORKS, AND PATTERNS e Al : Object-Oriented Software

. | Erich Cairmmm
Richard Hel

RJIIFI"I lghpl

EEAIT]ME DESIGN -. a q i I e

! .-. v | 4 “-1-..‘ ] h
Pﬁmﬁilammmmmn v 4 | - e ; m Od e | I n g

FoR REAL-TME SYSTEMS

BRUCTE POYYEL DHUGEARS

DESIGN PATTERNS ror v & |‘m._--ﬂ.,-t

EMBEDDED SYSTEMS i C

An Embedded Software Engineering Toolkit

HBELUCE FROAWEL IHMGLASS f FACTICES o
\ L'}{[Fl.‘ﬂ'll.' I}Fl-'l_*__-"_T-'Il'l"ITn!"__I.‘.

arel b

Linified Process




3 Innovate The Rational Software Gonferance

www.ibm/software/rational

© Copyright IBM Corporation 2010. All rights reserved. The information contained in these materials is provided for informational purposes only, and is provided AS IS without warranty of any kind,
express or implied. IBM shall not be responsible for any damages arising out of the use of, or otherwise related to, these materials. Nothing contained in these materials is intended to, nor shall have
the effect of, creating any warranties or representations from IBM or its suppliers or licensors, or altering the terms and conditions of the applicable license agreement governing the use of IBM
software. References in these materials to IBM products, programs, or services do notimply that they will be available in all countries in which IBM operates. Product release dates and/or capabilities
referenced in these materials may change at any time at IBM’s sole discretion based on market opportunities or other factors, and are notintended to be a commitment to future

product or feature availability inany way. IBM, the IBM logo, Rational, the Rational logo, Telelogic, the Telelogic logo, and other IBM products and services

are trademarks of the International Business Machines Corporation, in the United States, other countries or both. Other company, product, =
or service names may be trademarks or service marks of others. -




