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The Requirements - DOORS
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1 Radar data processing
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2 The system shall receive radar messages containing Target Track Information (Position,
Heading, Height, Speed, Identification, Friend or Foe (IFF) Code) for all tracks from the radar
systemm.

3 The system shall assign atrack ID to each track

4 The system shall check the IFF code to determine whether to engage of not

10 The system shall accept and process Engage commands

11 The system shall issue fire commands

12 2 Missile System

17 The system shall connect to a missile system

13 The system shall interact with the rdssile system to fire missiles at targets
14 3 Display System

15 The system shall be ahle to connect to an opticnal display subsystem

16 The system shall display radar tracks on a CRT display
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The Problem
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Do You Visualise Requirements Today?

® When capturing or understanding requirements, do you create
a picture in your mind of how the system should work?

® In requirements gathering workshops do you produce
storyboards or whiteboard scenarios?
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What is UML™?

° UML - Unified Modeling Language™ is a visual language for

— Specifying

— Visualizing

— Constructing

— Documenting UNIFIED o
... systems and software MODELING
® As systems grow in size and complexity, LANGUAGE »

so does the need for models
® Standardized by the Object Management Group™ (OMG™)
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The Evolution of UML

° UML 1.0: Originally targeted at Software Engineering
— No support for specifying complex architectures
— No well-defined component support

°® UML 2.0
— Designed to address all limitations of UML 1.0

— Improved visualization of requirements
» Describe complex interactions
— Improved support for large-scale systems development
» Definition of components
« Architecture specification
» Describe System interactions

— INCOSE and OMG joint initiative m
* “UML for Systems Engineering”

INTERNATIONAL COUNCIL ON SYSTEMS ENGINEERING
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Telelogic - A Leader in Defining UML 2.0

® Co-Chair of 3 sub-committees
® |nitiator and key member of U2 Partners consortium
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Popular UML diagrams types

* Use Case diagrams €

o
— Capture the intended behavior of the system
to be implemented and the way in which users
=

interact with the system being built

® Sequence diagrams -:
— Show the time ordering of events exchanged ‘
between parts of a system as it executes a 1

particular scenario
® Architecture diagrams*

— Describe the architecture of systems in terms
of components and communication paths i
and interfaces

® Statechart diagrams

~
— Describe the precise behavior of specific ‘ L
>l

components as state machines
® Class diagrams

—
— Define the static structure of systems in terms -
of classes and their relationships, as well as l_’_|. L
the data structures. — I |
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UML 2.0 Architecture
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Describe How the System is Used
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Describe How the System Interacts
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Defining Interfaces
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Dynamic Error Checking
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Formal Error Checking
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Making Changes — 2
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Making Changes — 3
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Integrated CM

A
® Easy and accessible
4
— Automatic detection of available CM
4+

— Automatic creation of new models under CM

— Visual feedback on CM status (checked in/out) in browser
® Context-sensitive menu

— Check in/out files from source control; Undo checkout

— Get latest version

— Add/Remove selected files

— Refresh status; Show history of files; Show file differences

— Display file’s source control properties

e e BB R e e de

— Invoke source control system

o
=
o

I%-

— Import module from source control

© Telelogic AB Telelogic

| T MissileFireControl.ttw - Telelogic Tau - [package ControlSystem - Externallnterfaces [C:\Documents and Settings\mgr\My Documents\My Projects\MissileFireContro]  [MI=I[E3|

|E] Fie Edt View Insert Project Buid Tools Window Help ;Iilél‘
DEE@ ABEXo 55| 2K ||[Semwmben  Sodn T=I[7 Aolcation Buider =]
AT R |2 | ot e [y 5] || [rcaevenie s [ Ea

AR ErisAnalysi o =
Externalinterfaces package ControlSystem  (1/1)

-7 SystemsAnalysis.ttp
T Model [one fie lnaded)

B terfaces

£ MissieFireControls stem
|25 Architacture Diagram

- |El ControfSystemInteifaces
|E] ControlSystemClasses
|E) ControlSystemTypes
S IMissile
B IRdpTaFc
El FireContraller
E RadaDataProcessor
B Targetinfa i
B FriendorfaeTppe
£ IFFCadeType
B Trackinfo
B4 IRadar
[E] IFFDatabase
[ T oRep
B4 IRdpTolff =
B IFcToRdo :
> 1dp: RadaDataProcessa |
» fe: FireController

“ iftdb: IFFDatabase

1 envPort -
<1 - il
File-View | (= Modsl View |

[ Supjeot [ Seveiiy [ Message

EEEEEE
12 s

MissileFireControlsystem

|2 controtsystem  fomation Checking Package ControiSystern
3 ContralSystem  Infoimation Package ContiolSystem - 0 errar(s). 0 wamingls)

5|
[
TR Messages J Seipth Autachedi h Check /- Ll | » !

© Telelogic AB Telelogic




[T MissileFireControl ttw - Telelogic Tau - [statemachine initialize () - Statechart Diagram [D:\ighi| _|o 1||
| Ele Edit View Insert Project Buld Tools Window Help 1= 5]‘
DEEE $B2RXo 58|28 HJISyslamsAna\ys\sllp =[oeraur =1[% #pplcation Buider
[g{"y’a”a SIEID 5 Ol s B e O[S ”Ey|
|
friendorfoe(IFF Code)
CheckingTarget
m ‘ carger - makeTarget {rargerTrock);
engagei(target)
TargetEngaged
4 B
For Help, press FL B E )
Qo Telelogic

25

26

Model Verifier

® Full model simulation
— Without software coding
® Send signals into system to stimulate it
® Animate state machines
® Examine variables and signal queues

® Capture sequence diagram trace
— Save as record and for documentation

® Re-test against previous simulation trace

© Telelogic AB Telelogic
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— View lifecycle traceability

® UML specialists work inside Tau
— View requirements
— Create and navigate links

® Both sides have access to what
is created on the other

31

DOORS-Tau/Architect Integration:
Role-based Approach

®* DOORS specialists work inside DOORS
— Create UML models and UML elements
— Navigate from requirements to UML

Model &
Links

Navi-
gation
Require-
ments

© Telelogic AB Telelogic
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Telelogic DOORS®/ERS Overview

® One integrated suite offers requirements management with:
— A powerful, easy to use, requirements management database
— A web-based interface for less frequent, remote users

— A Microsoft-Word based editor for short-term access to small
volumes of requirements information

°® Established tools means DOORS/ERS components are
already tried, tested and trusted

* Market leader

— Standish Group report “What are Your Requirements 2003”
® Technology Leader

— Named by French industry analyst firm Yphise

— “DOORS is the market leader and the most mature product with
the broadest set of rich features”

© Telelogic AB Telelogic
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Tau/Architect Overview

* For specification and modeling of advanced systems
® Enables systems engineers to visualize system requirements
— Integration with Telelogic DOORS®

— Supports architecture, interface control and component
specification via UML

¢ Support for dynamic model execution
— Facilitates early requirements verification
— Powerful simulation of system behavior to eliminate errors early
— Without the need to write source code fragments
® Model-driven, multi-user tool
— All UML diagrams are fully interconnected
— Instant error feedback and automatic consistency
— Seamless support for collaboration and distribution

© Telelogic AB Telelogic
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Telelogic DOORS and Telelogic Tau/Architect
Will Help the Industry to:

® Understand requirements through visual models in UML 2.0
* Validate models through dynamic verification

® Improve consistency, completeness, and correctness of
requirements

® Trace requirements throughout the lifecycle
° Document systems with correlated requirements and models

°* Communicate across systems and software disciplines using
UML 2.0 as a common language

= © Telelogic AB Telelogic

UML across the lifecycle

Abstract Problem domain Concrete Solution domain

— : f‘__l_]]‘éi‘

N/ _
& 0 a3

Requirement Abstract UML Detailed UML Generated artifacts

= © Telelogic AB Telelogic
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Requirements Driven Development:

Keep engineering teams focused!

DOORS: - Tau/Architect, Tau/Developer Tau/Tester:
Requirements Management & Traceabilit _ tem Analysis, Design, Development and Test

=)

ChangeSynergy:
Work Orders, ECP, RFD/W, NC CM Synergy:
P == i Engineering Tasks, ECN

ActiveCM:
= Controlled Code Modules

Generate traceability from requirements to design and code!

= © Telelogic AB Telelogic

Need any Help?

Dr. Chris Sibbald
Chris.Sibbald@telelogic.com

613 788 3700

Telelogic Resource Center:
http://www.telelogic.com/resources/

= © Telelogic AB Telelogic
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Why does visualizing requirements with

. Visualize, transform and refine textual requirements

UML make sense?

e Low learning curve

e Standard graphical notation with standard meaning

° Easy to understand and navigate

e Formal enough to force questions to be asked & answered
. Common language across systems and software

e Wide range of tool support

e Interchange between UML tools

. Re-use of trusted components

. Model execution and code generation (with the right tools!)

© Telelogic AB Telelogic
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Solving Customers’ Most Complex
Development Challenges

Communications

ALCATEL

Deutsche
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Military/Aerospace
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.......... Tt
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THALES

Automotive

IDAIMLERCHRYSLER

DELPHI

E] General Motors

Finance, IT and more

Abbott Laboratories

Bank of America

2
<Shmesofware

Deutsche Bank

Hewitt

LEHMAN BROTHERS

ProctereGamble

@ ST. JUDE MEDICAL)

3 UBS
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Telelogic Solutions Span the
Systems and Software Development Lifecycle

DOORS® for
Requirements

Management
: J‘
A 3 3 .

2

4 Tau/Architect &
DocExpress™ for 4 Y 8 Tau/Developer for

Documentation : 3 Systems & Software
2 Development

Synergy™
Tau TTCN and for Change &
Tau/Tester Configuration
for Testing Management

Our vision is to be the leading supplier of solutions for companies
and engineers developing advanced systems and software
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Telelogic

Back to the Drawing Board:
Visualizing Requirements Using Graphical Models

Chris Sibbald
Director, Application Engineering eastern Region
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