Rational Engineering Lifecycle Manager

Unite Engineering Teams and make faster and better informed decisions with immediate
access to all engineering data
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cH Smarter software for a smarter planet
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Smarter products mean that complexity is rising
Engineering effort multiplies.

Aerospace and defense Energy and utilities

Smart meters for water utilities will
lead to $29.9 million in sales by 2017
compared with $10.3 million in 2011.

Today’s F35 has 10 million lines
of code on board, twice the amount
on the F-22, another stealth fighter.

Automotive Telecom

Electronics drives 80 \ @ Between 2012 - 2016,
percent of the automotive mobile data traffic will
industry’s functional multiply tenfold, with video
innovation — software is content acting as the
the key to most of it. biggest driver.

Electronics Medical devices
By 2014, 230 million Smart TVs will be é The da Vinci S surgical robotic system:
installed with 57 million homes watching R = 1.4 million lines of code
web-based streams over broadband. = Computing power of 7 laptops
= 10,000 individual parts
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Gaps/walls between engineering disciplines impact product|V|ty

and capacity to innovate

Traditional Product & Systems
Development

Physical Design and Bill of Materials (BoM)
Centric Approach

Silos of engineering disciplines with no connection
and visibility of data between disciplines

Proprietary formats and closed architecture

Linear, with focus on CAD/CAM and BoM

Slow to react to change

-_—

3.

Productivity
& Efficiency

Cost &
Time to market

Inability to find the right information

when it’s needed

Inability to quickly understand and

react to change

Inability to effectively co-ordinate

strategic re-use
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Smarter products require smarter development

Traditional Product & Systems
Development

Physical Design and Bill of Materials (BoM)
Centric Approach

» Silos of engineering disciplines with no
connection and visibility of data between
disciplines

= Proprietary formats and closed architecture
= Linear, with focus on CAD/CAM and BoM

4 = Slow to react to change

Smarter Product & Systems

w «
Market Operations and
Analytics Maintenance
Customer .,
Requirements " A0 T o >
System ontinuous System
Requirements. -, \.«ENgineerin </ Verification
~ ~ and Validation
System Y -
;  prnenaien K ystem
Design -,‘< >’.. Test

Impl tion
9 U?% re

Integrated Electronic, Mechanical,
and Software Engineering

United engineering teams with access to all engineering information
Efficiency through strategic re-use and continuous verification
Systems engineering methods optimize designs and collaboration

Open standards via Linked Data

Increased engineering agility © 2014 IBM Corporation



Continuous Engineering | Rational

Rational Engineering Lifecycle Manager (RELM)

Extending the Rational solution for systems and software engineering

« Uniting engineering teams through:

Rational Engineering Lifecycle Manager

v Visibility — across many engineering disciplines ~(RELW)
. Visualize Analyze Organize |
v Organization — of information in context - Clewama ?::é&?n';‘,"lzn“{; Pt
navigation i impact analysis  © - definition i
v Analysis — to answer lifecycle engineering questions B B ?E N

» Allows product development teams to: . 8
« Find the right information when it's needed — gl

* Understand and react to change quickly

T e —
. . P e W
« Co-ordinate strategic re-use i —
JOSLC

* ALinked Data approach means no disruption to
current engineering environments

“RELM demonstrates the power of linked data and provides an enterprise a new way to integrate tools and project tasks in one interface.”

Systems Engineer
© 2014 IBM Corporation
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Inability to find the right information when it's needed

6 © 2014 IBM Corporation
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Using RELM to find the right information when it's needed

B () Engmeering Liscycle Mansger e

6 8 Mitpr  srmevRCIenver 2454 relm mel. projecty Automated Meter ReaderFactons rebm gueret tearchf&gs leat Ascopes sl &times 1 10600110

-w.mmom.moncmcncoomoawmamemmem(;m“@

tomated Meter Reader

e By Type Jwerws
) Search

F

v Bems Por Page

Sursmary

b 4

= Aarute leadlED

’ - -
- E AZroute leadDetectes
i ufln\ko- IR ayonst
— e " 2 Leak InScaton
g -

Task
: TestCase = Amrcte leak_cats
_ TestExacubonRecord (2 = Axrute leak_indcator
TesHesut
"] TestScompt (¢ = Amroute leak_data
A = Aarsute leak_nacator

[ %“ (3 932 mglemsent leak InScater
© 1 Leak Data nccater Scorgt

[ Search and query across all engineering disciplines ]
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Inability to quickly understand and react to change

“If anything is certain, it is
that change is certain.”
- Philip Crosby (Quality Expert)

Defects
Problem Reports

Q
Customer .
Requirements E‘if
Reg u Iatory Requirements \
Requirements

Component

availability

Tests\

T
(5N

Electrical &
Electronic

Optimization Company
(cost/weight etc) standards Source Code
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Using RELM to quickly understand and react to change

' = & Sample Project
"

Impact on replacing a Physical Block

* View Description

-
=

Requirement Scenario Test Case

N s

Colors Unit Test Sequence
Blue: Requirement
Purple: Test Case 'E_"’ . 'E""“'-.
2 . : }
[F&®~ & Adaptive Cruise Control Green: Architecture Element ~ \El._; .
Analyss @ Orange: Physical Block droec -P‘"

88 impact Analysis Diagrams >

4" New Impact Analysis *

W
I
i

Impact Definitions Added Artifacts Hidden Artifacts
Target Artifact [Eimask 332: Handhetd Dispiay W‘i
Impact Analysis Configuration: Default
Max Depth: [2 » ﬂ“‘""".
Hierarchical -]l f=———T———0 3 @l
aADan
(=]
Types:
~ "\ AllResources (7)
[ Task 332: Handheld Display » [€] ChangeRequest (1)
a l » [e] Class (3)
tpe estsChanbeRsquelfedBTesiCase » (@ Class (1)
» (& Ontology (1)
» [€] TestCase (1)
[ ChangeRequest [:3 78:Display data on handheld after uploading
: ‘ isDefinedBy e
pe - . . . . . .
[Vlews and dynamic impact analysis show lifecycle relatlonshlps]
c;ass Tes;.Case
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Using RELM to quickly understand and react to change

¥~ & Sample Project

I Changed Requirements (after given date) and Related Artifacts

HENSNS Y A Actions ~

Changed Kequirements Colors

Related TestCases
Gray: Artifact changed after Requirement change

». EJAMR-SR42: The handh Wm‘_’ Red: Artifact not changed after Requirement change
EJAMR-SR41: y xxThe h 4,9111&-«:11"-,
. EJAMR-SR43: The handh ..Emautmn-u.

4 5 AMR-SR-56: The meter

4 [5JAMR-SR-40: The handh

X E AMR-SR-57: When conn

“ [EJAMR-SR-54: The meter

N [ZIAMR-SR-49: The meter

\ EAMR-SR-39: The handh

4 EJAMR-SR-77: The handh

hlhlh

Y E1AMR-SR-78: Individua

[Suspect link views support effective change propagation]
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Inability to gain actionable insight from engineering data

Evaluate engineering
knowledge to make the
right decisions at the
right time

Knowledge

Visualize and analyze
engineering information
to gain understanding

Organize
engineering data with
structure and links

11 © 2014 IBM Corporation
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Using RELM to gain actionable insights from engineering data

&= & Emergency Support - RELM

Queres
) Query Result : Cost - Budget vs Estimation (All)

Show All : ltems per Page Previous  1-150f18 Next »

" Requirement
1 Each Type ll PoD requires on pallet jack 2400 3000
2  Each Type il PoD requires one truckioad ice per day. 10000 10000
3 Each Type il PoD requires two tolets 6000 8000
4 Each Type il PoD requrres one truckioad tarps per day (only If necessary, tars should be distriduted eisewnere). 30000 e L e
5 Roads shall be accessible o deliver ice by reefer 1400 1400
6 Each Type lil PoD requires one forkiift operator per day. 2100 2400
.’ é Emergency Supp 7 The State Police shall direct the raffic around the area 25000 11200
— 8  Each Type il PoD requires one cumpster. 600 900
9  Each Type lll PoD requires one cperational forklift per day. 15000 20000
38 Views > Shared Views > 10 When available, block ice shall be used to cool food in 80 degrees and above, and when cooled storage is not avalable. 0 0
My Cost Violations :; ::::::In::lmdhw equipment and materials necessary 1o load the pallets of ice onto reefers for delivery 1o the affected area. :x :z
» View Description 13 Justin-ime training of vo 1500 1700
] L » "" 14 State and/or local go 6000 10000
15 Commodities team 20000 16000
Colors
Red: My Tasks
Requirements

Blue: Others Tasks

State and/or local g
Estimation ($): 6000 IS~

Allocate personnel needed at PoD Iocauon;
Allocate personnel needed at PoD locations

[ Queries and views uncover actionable insights ]
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Using RELM to co-ordinate strategic re-use

W

~ [3) Automated Meter Reader
» 3 AMR Server - 1
~ (4 Handheld Reader - 2
¢, Controller Logic - 2

4 43 Electronics PCB - 1
[ prod1
» [[Z) Touchpad 5/6/14 - Touchp:
7 ~ ¢4 Water Sensor - 2

7

. Implement a positive

Impact Analysis

Focus Artifact * Iﬁ% Water Sensor - 1

jo)

Advanced Search

Configuration: |@] Automated Meter Reader (geo=us) x o
Profile Default [~]
Description:
his profile includes all downstream artifacts renced from the focus

to a depth of 2.

Active filters are u can setthem later in the ctive Filters tab.

= é& Automated Meter Reader Handheld Receiver " Ceography=£L)

&l Antenna - Base Configuration 1.0
¢l Battery Pack - Base Configuration 1.0
¥ Display
¥, Handheld Software
& Housing
&y Keypad - Base Configuration 1.0

&ly Memory - Base Configuration 1.0

¢4 Power Input - Base Configuration 1.0

P T

Define products and components,
and their versions and variants
and re-use them to
improve efficiencies

© 2014 IBM Corporation

4y Processor - Base Confi
¥y Speaker - Base Configu
&l USB Port - Base Config

iy Wireless Radio - Base
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IBM Rational Engineering Lifecycle Manager Data Sources

Rational DOORS GMSHE OASIS ']

Rational Team Concert The Organization for the Advancement of Structured Information Standards

: NATIONAL
Rational DOORS NG ‘.7INSTRUMENTS”
@ Rational Quality Manager [ ] l OS I_C
o

Rational Rhapsody @ | I |
Rational DeS|gn Manager — -

(O “y Eclipse Lyo
Rational Asset Manager \>— =) Enabling tool integration with OSLC

G

. Rational Focal Point - -

Bugzilla
EYT EIN software 4\ MathWorks
A core set of data sources A growing ecosystem of Extensible via open
from IBM Rational 3rd party data sources specifications and toolkits

” Open & federated, not proprietary & monolithic ©2014 IBM Gorporation
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Unite engineering teams with RELM
And make faster and better informed decisions with immediate access to all engineering data

= Enhance collaboration and visibility
— By understanding interaction and dependencies
between development disciplines

* Increase engineering agility to reduce costs
— By understanding impact of change across engineering
disciplines

» Increase innovative capacity
— By making better use of engineering data to improve
decision making

= Improve efficiency and productivity :
- By m a n a g i n g CO m p I eX i ty Of d ata a n d re | ati O n S h i pS "E“:" Rlional olution'r syums a software engineering (SSE) featuring Rational Engineering Lifecycl
and enabling strategic re-use Soeh 1 S

= Leverage existing tools and infrastructure iy

— Using a federated, linked-data architecture based on
open standards

— Including tight integration with Rational systems and
software solutions "

— With extensibility to integrate data from other L m— E

engineering disciplines (e.g. electrical, electronic, - o
© 2014 IBM Corporation
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IBM Rational Engineering Lifecycle Manager — Rapid ROI

Rational Engineering
Lifecycle Manager

.

@+ >
O+ @

Rational DOORS
or DOORS NG

Rational

Rhapsody with DM

e ™
Rational Engineering é @ , » Search and query across DOORS Modules and DBs
Lifecycle Manager . :Il]: . Rational DOORS « Visual Requirements impact analysis
\. y,
e ™
. . . . » Search and query across RTC project areas
Ralt_l_(]znal Elnglsj\l/lneerlng ':H:' @ _I?atlongl t |:> * Visualize WI relationships
ifecycle Manager eam Conce - Manage SCM streams
\. y,
4 )
Rational DOORS « Search and query across DOORS Modules and DBs
Rational Engineering é él]:' or DOORS NG « Visual Requirements impact analysis
Lifecycle Manager Rational « Search and query across RQM project areas
Quality Manager * Visual Requirements and Test coverage
- /
4 )

Search and query across DOORS Modules and DBs
Visual Requirements impact analysis

Search and query across models

Visual Requirements and Design coverage

-

Rational Engineering
Lifecycle Manager

o

+@

Rational DOORS
or DOORS NG

Rational
Team Concert

=)

/
Search and query across DOORS Modules and DBS\
Visual Requirements impact analysis
Search and query across RTC project areas
Visualize WI relationships
Manage SCM streams
Visual Requirements and Implementation
coverage

© 2014 IBM Corporaticy
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IBM Rational Engineering Lifecycle Manager — Rapid ROI

-

.

Rational Engineering

Lifecycle Manager

@ +

@
>

Rational DOORS
Or DOORS NG

Rational
Quality Manager

Rational

=)

Rhapsody with DM

Rational
Team Concert

Search and query across DOORS modules and DBs
Visual Requirements impact analysis

Visual Requirements and Test coverage

Search and query across RTC project areas
Visualize WI relationships

Manage SCM streams

Search and query across models

Visual Requirements and Design coverage

Visual Requirements and Implementation

coverage

Cross-lifecycle impact analysis /

Monitor Continuous Verification status

-

-

Rational Engineering

Lifecycle Manager

@+

Homegrown
tools

31 party
tools

=)

Search and query across any data source
Visualize relationships between data

~N

© 2014 IBM Corporation



Continuous Engineering | Rational

www.ibm.com/software/rational
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