Accelerating the Model Driven Enterprise

No Magic, Inc.

Emerging Technology Subcommittee
(ETS) Workshop - 30 November 2010



N NS

Agenda

Company Overview
- Clarence Moreland, COO

« Cameo Suite

« Cameo Team Server

« Cameo Simulation Toolkit

« Cameo eCompliance

« MagicDraw UML - Gateway to Architecture™

UPDM Product Demo
- Daniel Brookshier, Chief Architect

Simulation Toolkit Product Demo
- Gary Duncanson, President and CEO

Conclusion
- The Truth is in the Models™
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Company Overview
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No Magic Inc.

Founded in 1995

- Privately held

- Veteran Owned
Revenue by geographic
region

- North America: 45%

- Europe: 45%

- Other: 10%
Cameo Suite

- Plus

- Cameo Requirements
Cameo Team Server

Cameo eCompliance
Server

pr

« OMG® standards compliant
oducts for

UML 2

Teamwork Collaboration
Enterprise Architecture
Systems Engineering
Parametrics

Simulation

SOA

Ontology

BPMN 2.0

Data Modeling
Requirements Management
Model Driven Development
Reverse Engineering
Interoperability
Storyboarding

And many other 3" party and
open source :
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No Magic Solutions

Modeling, Simulation & Analysis

Products: MagicDraw & Cameo Suite*
Custom Software Development: U.S., Europe, Asia
Consulting: On site and online consulting offered globally
Training: On site, online and classroom training delivered globally



No Magic Product Differentiators

- Standards compliance

- Vendor presence & vision

- "'Thought-leader’ in standards and techniques

- Exceptional productivity, usability & ease of use
- Interoperability “Industry wide” - NOW!

- Open API and many 3" party integrations

- Platform independence

- Top notch customer support

- No vendor lock-in-Products that cover operations

from inception to production and maintenance




No Magic Customers (partial list)

Aerospace/Automotive Consumer Government Healthcare,

goods/Entertainment Pharmaceuticals

Boeing COPA Australian Securities & Bear Creek Corporation
DaimlerChrysler ITELLIUM Systems & Invest Electronic Healthcare
Lockheed Martin Services SITA (State Information Systems
LTU Lufttransport NuSkin Technology Agency) LION bioscience AG
Unternehmen Macy’s State of New Jersey, VSA GmbH
(7 Rolls Royce Chick Fil-A Office of IT Boston Scientific
FaEsveEs: Porche/VW ESPN NSA GE Healthcare
GM Sony Department of Energy Canada Health Infoway
Ford Disney Sandia Labs
GO' .18 le NASA Johnson & Johnson JFL

Bombardier Inc. Ubisoft L=y

Electronic Arts GSA

Google U.S Forest Services

Red Hat CSE, Government of

Canada

IT/Consulting Education Oil/Energy
BEA Systems CSC MIT DynMcDermott Petroleum
IBM_ SAP UC Berkley Shell Canada Limited
g:;ﬂ;?gqr%%ﬁnology EMC Yale University Duke Energy
i i Shell Europe Oil Products
Sun Microsystems Red Hat Purdue University e p
Yale Trigent Software Fix Protocol British Columbia British Petroleum
UNIVERSITY VERMEG Tibco University AESO,Canada
. n Indiana University
Siemens Microsoft
Mitre C A U.S. Military Academy
lre Corp ccenture. The University of Texas
s Cg]2 CelpyEmli Johns Hopkins Univ
\;‘a ORA?"E : SA_‘IC Georgia Tech
ﬂ'\ Dglmtte Consulting PricewaterhouseCoopers University of Waterloo
Wipro Gartner (Ontario) 0

UC San Diego
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No Magic Customers (partiallist- cont.)

Defense

Department of Defense
Canada National Defense
U.S Army

Coast Guard

U.S Navy

U.S Military Academy at
West Point

USN Post Graduate School
USAF

Financial Services

ACORD

Bancoval

Banque COVEFI

Barclays Global Investors
Bloomberg

Citigroup

CitiMortgage

Generali

Lincoln Financial
HSBC

Manufacturing &

Electronics

BAE Systems Apple

Northrop Grumman Honeywell
Rockwell Collins )I\(IIiEkR())(er
SPAF:]TA/CObham John Deere
e ecl)n . General Electric
Genera Dyn_am!cs Hewlett-Packard
L3 Communications TRANE

B&W Pantex

ITT

NEWTEC

Siemens AG
Mitsubishi Electric

Samsung Electronics
Research Institute

Research In Motion
Convergys
ABB

Telecommunications, Transport, Logistics

Credit Suisse Avaya
Ford Credit
GMAC BANK DHL

Nykredit Data DNA Finland Oy
Prima-solutions Eurotel Praha

Textron Financial Corp Nokia
Thompson Financial NEC
Fidelity Investments Nortel
Pay Chex

Prudential

SWIFT

Covad Communications

Expeditors

Maersk Data Defence
Port Infolink B.V.
Salomon Automation
Teligent AB

Verizon Wireless
Reuters

ATX Group



Specializing in Your Domain

Your

Domain
Enterprise

Healthcare Architecture

Industry

Military Business

Architects
Aerospace

Managers

Financial
Banking

Software
Development

eCompliance Simulations
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Cameo Suite
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SIMULATION TOOLKIT

Zal _@AMEO"
= | | REQUIREMENTS*

Dﬂmhm' B G
ATAHLB _CAMEO
eCOMPLIANCE

(©Fluent

Cameo™ Suite, with MagicDraw as it's core,

- provides an Integrated Tool Chain (ITC) to support

the entire enterprise system development lifecycle



Open Traceability

@0
REQUIREMENTS*

* Only 4th generation
requirements tool on
the market

Trace all o Completely
_—elements with customizable

Definea confidence i
_ ot : » Create, build, and
~relationship ! ’
attribute for define your own

_ your o L relationships
Bugddyor::r_n domain « Connect requirements
own domain needs with other business

specific : .
relationship drivers or development

True relationship creation

Create relationship between nodetypes. e = artifacts in any Way
Source: (Requirement) 1 Should provide the Mortgoge Calculation for the cust desired

Relatiens Target

(Requirement) 2 Should provide online applic: ° N eW R eq U I re m e ntS

(Requirement) 3 Should provide persenal loar

S - Interchange Format

Requirement) 5 Should provide eBanking sen
(Requirement) Online Mortgage & Home Equit *

i (RIF) currently
supported through
Cameo Inter-Op.
(Native support in
2011) ;




Item Type

name

description | type

priority

Bela A
MyTestCase

Q Requirement
D Requirement
D Requirement
Q Requirement
D Requirement
Q Requirement
Q Requirement
Q Requirement

060

Should provide anline app
Should provide eBanking s
Should provide personal lc
Online Mortgage Calculatic
Should provide the Mortga
Online Mortgage & Home E
Bank merger

Should provide online help

Query builde

Business Requirement
Business Requirement
Business Requirement
User Requirement
Business Requirement
User Requirement
User Requirement
Business Requirement

r

Constraints

Constraints are filters that determine which nodes will be added to the result set. |

Steps

Constraints

Query information
Search scopes
P Constraints

~ Constraints

Type = 'Requirement’

Description

Constraints are filters that
determine which nodes will be
added to the result set.

Constraints can he added by |7

Constraint summary:

(Type = 'Requirement’)

R p—

I: < Back )( Next > ) ( Finish ) I: Cancel

Properties
name

Containment
QueryElement

:MyTestCase

9> Test Case #4

&> Test Case #3
¥ Test Case #1
¥ Test Case #2

: 7 Type = TestCase

Properties |Tab|e |Qu2ry Results | Summary Docurnerlt|




Dependency Matrix

« Cameo Requirements+

A A

TestCase Coverage

2al Quio .
&P e dependency matrix (in
& MagicDraw) helps
J‘g&f an alyze |mpacts,
SRR relationships,

Lo

RIS dependencies, gaps, test

‘,‘\a",‘\a",‘\a’:"\a’&a:\\e}e} <
s case coverage, and
Sricmess [y ! more
|  No matter what
e | : ~ relationship you have,

maimumapandencyOoph -2 the dependency matrix
References e < Can ShOW any

‘ ‘ g%
Containment Tor caturm dement 2nd na indrect \‘s . . . .
MatrixRowCriteria . fF: Row Criteria relatlonShIp InCIUdIng :
Matrix ColumnCriteria : ® Column Criteria f

MatrixLink.Criteria g Lir‘k‘Cr?teria —— : . l—-fs'v'e B traceabi I ity, Cove rag e y
g . impact analysis and any
others

N. B -  Interface with Excel
N>

Properties |Tab|e | Dependency Matrix | Sumnmr\,-l Document
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= Story Step Attributes

Kame
Sall sees a ig Latin main menu and selects |
¥ 4 (Project) ATM Reguirerments 5200 quick pay button
b - isecton) HPAR
»gm:m Sorme X%
¥ [ (Boryboard Warkspace) Story 1 arrative Scens) Main Menu In Pig L atin
¥ (4 (Staryboard Libraries) Libraries Destription

» B (stary Seen) Betty neads
» B (Sory Step Bety st
» B (Story Seep) Bety reads
» B story Stcp) ety eners
» B tst0ry step) semyseiecs
» L rstory stem) setry sees

» B oy Seep By cons y
» [ (stary Snen) Bety s very Outguing Relativrs ox

» [ (5tory Sieg) System A (5tep Transition) |Unnamed) . r
» H t5tary) Story Fig Latin ;
¥ [ (Glossaries) Barking ~ |

P (Project Trage I ! ; 28 | Ne—— !
= TNeed Money (L Remove cash Fig Latin. Insert and remave cari

~ Relatable Node Attrihutes




Accelerating the Model Driven Enterprise

Cameo Team Server

Server-Based Collaborative Requirements Management

@ AMEO"
REQUIREMENTS+

=l |©
ol 1=
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# _GAMEO
REQUIREMENTS+ REQUIREMENTS+

G AMEO"




Cameor
TEAM SERVER

Cameo Team Server

Share requirements projects across the enterprise
Work concurrently

Track changes

Work transparently with local and shared projects

Web-based and MagicDraw access -

(summer 2011 release) built on object oriented database for infinite speed
and scalability — making this solution the fastest and most scalable on the
market
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Benefits of Cameo Team Server

Collaboration for Cameo Requirements+

Future of MagicDraw Collaboration

Based on flexible user-defined data

Create your own or use our templates

Rules are enforced! Flexible 'and’ Correct!

Mix requirements with other data or multi-media
Collaboration in a single repository

Open API for custom interoperability

Direct access to object-oriented database



Ready For Large Projects

Easily scale to large projects.

Project data is stored in OODBMS (Cameo 4.5)
Server is infinitely scalable and federated
Stores any complex data, video, audio, files, etc.
Lightening-fast data storage and retrieval

Less than S1K per user

GAMEO’

REQUIREMENTS+

Data Versioned Lock

repositor abase database
Data P Y

Persistence engine

pase Management System



Accelerating the Model Driven Enterprise

Cameo Simulation

Toolkit




Cameo
E S[MUL}\TlON TOOLKIT
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Cameo Simulation Toolkit

GA Release December 20, 2010

Allows integrated execution and experimentation of multiple
models simultaneously between 1 to N real or simulated
systems.

Drop in any open source or proprietary execution engine.

Has flexible open API architecture allowing multiple engine
collaboration and events interchange as well as diagram
animation capabillities

Based on OMG and international standards

Semantics come from industry’s best newly adopted
standards: FUML and W3C’s SCXML

2011 direct model to executable deployment on any
application server

Supports any execution engine

Integrates with all types of modeling: BPMN, UML, SysML,
UPDM, DoDAF/MODAF, Ontology






User Interface diagram allows creating mockups in seconds:
= Drop signal on “Button” to assign name and trigger

= Drop property on “Label” to be monitored

= Drop images from disk or web browser

= ..and Run
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Camro
SIMULATION TOOLKIT

SysML simulation capabilities

= Cameo Simulation Toolkit o

— Executable UML implementation MATLAB
" “SIMULINK
= ParaMagic plugin f
: . | MODELICA
— SysML parametrics execution (¥
= Cofluent plugin
— Simulation of real-time CoFluent
embedded applications
Ay
N*E Cameo Workbench <

- SysML - Simulink transformation . ———



Accelerating the Model Driven Enterprise

Cameo eCompliance




Provides confidence due to transparency between the Regulated,
the Regulators and the Public

An Artificial Intelligence based learning environment that keeps
learning new cause and effect paradigms so that the regulatory
system can become smarter and increasingly accurate over time

Removes Opacity and reduces Systemic Risks by leveraging Model
Based validation and Artificial Intelligence Engine

Disambiguates Regulations

— Converts ambiguous English (or any other natural language)
regulations to precise natural language regulations that can be
used for automation

— Supports Semantic Business Vocabulary and Rules (SBVR)
Provides cost savings automated assessments

— Lowers the cost of assessments much more than off-shoring
does

Provides traceability for real-time analysis and post event audits
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Edit
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eCompliance Key Attributes:

Qo
cCOMPLIANCE

Generic Governance Framework
Minimally invasive solution
— Does not require any additional systems integration based
programming
— Leverages existing investments within banks and regulatory
agencies

Makes the organizations future proof by allowing automated
transfers to standard message formats including 1ISO 20022

Solution is based on Model Driven Architecture
Supported by US Federal Reserve Board
Same solution is leveraged by Payment Hubs such as Dovetalil



Accelerating the Model Driven Enterprise

Cameo Inter-Op
The Gateway to True Interoperability



- @"“ Cameo Inter-Op

~—+ Data Migration & Interoperability
— DoDAF 1.x to DODAF 2.x via UPDM 1&2

— Legacy (non-standard) schemas to UPDM
* IBM Systems Architect (SA) to UPDM
e Sparx Enterprise Architect (EA) to UPDM
 Digital Assets (DA): e.g. Excel, Visio, PowerPoint,
CADM
— Schematize and Normalize any data format for
migration or interoperability

N NS



Accelerating the Model Driven Enterprise

MagicDraw UML
The Gateway to Architecture



Emegiceraw
MagicDraw UML

« Focus on usability, usefulness, and standards
* More than half a million users

* Open API (Java and scripting)

« Scripting (Ruby, JavaScript, others)

 Template-based reporting documents,
presentations, spreadsheets

o [atest standards

- UML, XMI|, UPDM, DoDAF/MODAF, SysML, BPMN,
SoaML, Ontology

N NS



Basic Features

« Support for the standard UML diagrams
* Flexible pallets and diagrams
« Domain Specific Configurations/Languages (DSL)

« Smart Manipulators turbo-charge creation of
frequently created element types

* Process Helper to guide process
« Highly customizable look and feel or diagrams

 Name completion -- Many search and
categorization features

» Spellchecker
» Enforces proper use of UML

N?‘*’ * Free form diagram support (Visio-like)
« IDEF Support



Emegcerewy

MagicDraw Basics

« Multiplatform Java
« Support for 32 and 64 bit Java
» Read/write XMI and Eclipse EML files
* |Import/ Export Competitor Formats™
- Sparx Enterprise Architect (import only)
- Rational Rose
- Rational System Architect/Modeler
- Rhapsody and System Architect

- Excel, MATLAB/Simulink, Vitech CORE, Statemate, RIF,
Visio, PowerPoint

« Cameo Workbench for customization of mappings

N NS

* Some importers are sold separately
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Advanced Features

Round trip code engineering for C++, Java, C#,
DDL, Schema, WSDL, CORBA, ERWIN, any
database

Automatic diagram generation from models
Model metrics
Model sharing and reuse

Template-based reporting

BEEE-2% -5 &b Filter [al ~|
System Metrics | ma | mc | wo | RFC | wmc | oDiT [ moc | A& | cBC | R | 5 |
Bl 3 com 14 T 37 (34125 3 43 T7iz) 7 lozof.. 10 T0.75(0.49) L 13.50(1... a|
B 3 nomagic 14 T 37 (34) 25 3 43 T7(2) 7 lo.z0¢.. 10 70.75(0.49) | 13.50(1...
B £ magiclbrary 14 T 37 (34125 3 43 TFEY 7 1020, 10 70,75 (0,497 | 13.50(1...
£ client 0 0 0 y 0 0 0 0.00 0 0,00 0.00
F1db 0 0 0 y 0 0 0 0.00 0 0,00 0.00
£ domain - 14 33 (30025 11 43 TFZY 7 lozo.. 10 T0.75(0.49) | 13.50(1... |
£ isp ] 4 5 2 7 1 0 0.00 0 0.00 0.00" -




Emegcerewy

Hundreds of Features

 We listen to our users!
* Most features are from user requests
« Many different domains/users supported

* Built to be extended by the Business Analyst, using our
powerful DSL engine

« Partners and customers love our open API| and standards
* Multiple standards and specific capabilities
 No Vendor Lock In

* Re-use your existing tool investments to build your own best
of breed solution or tool chain

 We reduce complexity too!

N NS



Emegcerewy

Collaboration/Publishing

« Customizable template-based reporting for Word, Open
Office, HTML, and others

« HTML viewer with publish to server
- Minor edit capability

 Teamwork Server Collaboration
- Lock for edit very granular to element level
- Branch/Merge

- Visual Differencing
* View and navigate your models on your iPad or mobile

device
* Read-only viewer
N?E - Works with Teamwork Server

- Free!
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Usability

* Perspectives
- Tool reconfigures to a specific user or task
- Change features, views, interface
- User configurable

 Domain Specific Language (DSL) features
- Customize view of extended UML
- Rules to ensure correctness
- Custom diagrams and component pallets
N. - No programming needed
RS

LS



Emegcerewy

MagicDraw Editions

 Reader — Free read-only edition
e Personal — Entry level UML
o Standard — Adds additional diagrams and features
* Professional — Full round trip for developers
— Select Java, C++ or C#

e Architect — For MDA/MDD - for professional
architects and analysts

* Enterprise — Includes all features of other editions
o Special Bundles for Enterprise Architects or

N.u Systems Engineers
v« FLEXIm license management



Emegcerewy

Commercial Additions

e Enterprise Architecture (UPDM)
— Advanced enterprise architecture
— Configure for DoDAF or MODAF
e System Engineering (SysML)
— Parametric solutions (via ParaMagic)
— Advanced features for engineers
 Business Modeler (BPMN 2.0)
 Data Modeler (ER Diagramming)
— Support for ERWIN
e Ontology (coming soon)

e Cameo Simulation Tool Kit
N e
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X mmegiEceirew

More Capabilities

Automated diagram generation
— Quick analysis of reversed code
Traceability
— Advanced traceability navigation
— Traceability reporting

— Matrix views for tracing across domain, levels of
abstraction, etc.

Cost estimation from Use Cases

Training projects

Context sensitive help

Find and display related elements on diagram

ACE 2 Profile for hardware, software, support and
responsibility management

Free SBVR Plugin



Emegieeirawy
MagicDraw MDA* Integrations

Blu Age - M2Spring Adaptive repository
Blu Age - M2Flex ProActivity
AndroMDA (open source) CaliberRM 6.0, 6.5
OpenArchitectureWare (0AW) DOORS
Interactive Objects Software ArcStyler Requitite Pro
(GUI based) IRgA
Acceleo XHolon
E2E Trinity Millennium Group TMGi-eUML
JeeWiz Tassc:Estimator
SysGen E2E
Insitech XTT Model Pro
Mia Software Compuware OptimalJ
. Compuware b
%9 Optimaly” 4T, .. Jeewiz, & !\IE

*Model Driven Architecture


http://www.jeewiz.com/
http://www.e2e.ch/
http://www.openarchitectureware.org/

Accelerating the Model Driven Enterprise

Product
Demonstrations




Accelerating the Model Driven Enterprise

Conclusion:

Best-in-Class Solutions
for all your Issues and needs



No Magic Professional Services

« Consultants - TS/SCI Cleared
« Training
- Online

 Free UML Course
- On Site / Off Site

* No time to make customizations?
- We offer a wide range of customization services

New diagram types, profiles.

Interoperability Customizations

Patterns, transformation, metrics.

New types of modeling facilities to meet your requirements.
Create new document templates.

Other plug-ins for transforms, analysis and integrations

WYeritatuam Modulus™V



Monolithic Single-Vendor
Tool Suites Tie You Down

« MagicDraw sets you free to use a world of best-of-
breed tools to create a custom suite that meets ‘your’
needs!

* No vendor lock in
« All products based on open industry standards

N NS



No Magic: Just Good Ideas & Solutions

e @AM -~ Gamro
DATAHUB : =& | | REQUIREMENTS INTER-OP

(OFluent

« Coming Soon
- Cameo Ontology




WVeritatam VMiodels™™

“THE TRUTH IS IN THE MODELS™"



UML Infrastructure

Software Requirements

with
MBAMDD Storyboard

Features

System eCompliance

Engineering

Architecture
UPDM

Gateway to Architecture™
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Practices & Procedures
Morphemes * I
* Semiotics Desi | Fire Control |
* Lexemes Manu?glcgtﬂring |
- Tokens Cos UMISSYSMIFIDEEBRVIN | |
Tech Rgmts Gunner’s Controls &
Development C, CTH-’ Cii JelV2l) DA Display Panel
Actual Performance * SYSIEMSI&SIgNalSTORFAULG M atainEeEGTY .
Increasing Resolution RPhenemenoiog
‘ One-on-One Soldiers/Sailors/CoComs/System/Subsystem/Component
- Concept-to-Construct
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n Full JCIDS MS&A Lifecycle Support
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Accelerating the Model Driven Enterprise

%
g
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OMC
SYSTEMS
MODELING
LANGUAGE

UPDM: Unified Profile for DODAF and MODAF, the only official UML
implementation of DoODAF/MODAF

DoDAF: Department of Defense Architecture Framework
MODAF: British Ministry of Defense Architectural Framework




Enterprise Architecture Context

Enterprise Architecture Views

Feedback Feedback

EA Context EA Context

Design

| Product 1 : | Product 2

Design
1

//[

Time

T ——————————

This slide details why it is necessary to have the Enterprise Architecture context which feeds each task or
acquisition. Any changes go back into Enterprise Architecture to feed the next iteration. The value of
this approach is a more agile product development strategy because the context already exists and does not
have to be recreated for each project.



Enterprise Architectural Levels
with MagicDraw

Level Scope Detail Impact Audience
/./_,/-"—,_R_-‘ |I4 ‘Ill ’f,fﬁ‘w-ﬁh_x . :
_r___..-—— q::‘::h | | —— A Ll ]
Enterprise Agency/ j' - Strategic = | SRS N
Architecture rganizatin/‘n f \ utcnmasf Stakeholders
. [ | B
| I | “TIDEIRNAN i
_ \ | | | | |
Asig.:" etnt ' / Line of Medium Business Business \
L CCLLIE Business Outcomes Owners
Arizli:l;:;c::re Function/ Hiah Operational Users and
Process 9 Outcomes Developers

With UPDM, and the tools indicated here, there is a single repository with integrated parts;
This forms the “corporate memory” that survives across all projects, from high-level architecture to
detailed implementation.




No Magic: Moving Forward

Previous State
Software
MDA/MDD
\\-.___ /
Requirements
System with
Engineering Storyboard
y Features
\\ _// U M L \\//
- o
e@/b
Architecture
BPMN UPDM
S~
s

Current and Future State
Business
Architects Managers
Healthcare SiE

Military \
&

Aerospace ~_

/ Engineers
/

Cameo Suite
(Server-based)

/ \
Government \ Simulations
Financial :
& eCompliance
Banking

Customers

Current and Future State

« Strong Enterprise focus

* Broadening target audience
* Reduced cost & risk to DoD
* Robust integration story

* Improved collaboration

* Vertical industry focus

» Compliance

* Focus on Usability

* Federated & Scalable
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Accelerating the Model Driven Enterprise

SysML Plugin




Systems Modeling

« Latest standards compliant SysML plugin

* For systems engineering and requirements modeling of
integrated hardware and software

- Structure
- Behavior
- Parametrics (mathematical model)
- Requirements
- Use Cases
* More rigorous than just UML
« Also integrated with UPDM
« Simulation tool integrates with: Excel, MATLAB/Simulink,

N.: Mathematica
NS



Example of a Hybrid SUV

12 Volt battery
Engine Control
Module -

Power
Electronics

Battery Pack

~ Regenerative Braking

Electric Motor/Generator

«Rationales
2 wheel drive is the only way to get

acceptable fuel economy, even though it
limits off-road capability




4
1 ctrl i1 : ElectricCurrent

bp: BatteryPack | bp-apc |  epc: ElectricalPowerController | 2 ElectricCurrent am : ElectricMotorGenarator

|_IEPCData |_IEPCCmd |_TRSMCmd
€3
acl : Accelerator 4 |
c? et tram : Transmission dif 12 : Torque
£ ! * - — — _ _ _
|_IEPCCmd | IEPCData i | lfw : FrontWheel [1] ]
| TRSMData ~ ™"Vein: Torque
ackBcu |_TRSMData _ | -
g1 : Torque t
. ut: T
peu : PowerControlUnit frsm torqueciut : Torque ] spline \afiH{aifShat
|_|||:EC|11d5 ice : InternalCombustionEngine {Satisfias = PowerSourceManagement}
fi : Fuelinjector [4]
| TRSMCmd el .:rﬂc\ trsm
- | H:T dif : Differential
|_ICECmds |_ICEData .
fist
I_ﬁ'“_! " F_I_[1]_ |_ICEData e
L[ i
| Port : ICEFualFitting rghtHatShaf
ft : FuelTankAssembly . =
riw : FrontWheel [1] M
|_ :Fuel fip : FuelPump fuelReturn : Fuel fusiDsivery fualSupply : Fual ,
< 4
l Port : FuelTankFitting




w[mmmlwvmwm[meBmwmvmwmmmmu
L tw
| T
L cf
— cd «Rationales =
u, alg)=FiM=P"t/
m
1 -
whipwr | cd cf | tw _ -
(M U FIRER ) hd S
«constraints |_| delta-t
| inclina i pwr : PowerEquation o «constraints
| | :‘ {WW-{CGWHCPMWE p acc : AccelerationEquation
/ M {aﬂﬁqﬂﬁ}ﬂmm}‘dﬂh—m}
DN acc
«Rationales E ! 2 H_E
tp{hp)=whee! power -drag-friction a
| Yoot o
«constraints I:
- vel : VelocityEquation
N =" {win+1)=v(n 1)
«Rationalex = - )’T‘uT val
win+1){mphj=v(n)+deta-v=v(n)=a‘deta-t - Al |
«Rationales =3 v dedta-t
x(n#1){f)=x(n)+detta-x= x(n)bv-dettat [ — _ __ L L] )
T - - _ wconstraints
pos : PositionEquation x x
{x(n#1)=x(n}4v(mph)*5280/3600detta] +— | |

N

wconstraints
AccelerationEquation
{a={550/32) tpihp) ‘dlta-t*w)

PETBMETers
: Horsepwr{unit = hp}
W : Weight{unit = Ib)
a: Accel{unit = g}
detta-t : Time{unit = sec}




Parametrics
Solving/Simulation

Parametric




Components that satisfy Test that verifies

Requirement
ed requirement Requirement
«Test Cases
«businessRequirements scomponents o | scomponents o | Login
Customer LDAP_Login Login
Authentication +pressButtonTest()
Id ="REQ5.1" \ fEg Aol
Text="User must be !
authenticated via login \ ' |
to application.” A /! I
wsatisfys asatisfys i}
\ / I HVBTITY
o | [ h 4
«businessRequiremeant: sbusinessRequirements
Customer Customer
Authentication Authentication

ld ="REQ 5.1 ld="REQ5.1"

Text = "User must be Text="User must be
authenticated via login authenticated via login
to application.” to application.”

Refine Requirement Derived Requirement

«business Requirements Wrequirements
Customer Authorized Access Only
EEE eption wderiveReqts |Id = "REQ 5.2"

Id ="REQ5.1" — — — — Text="Application can only

Text = "User must be be operated by users that

authenticated via login have been authenticated.”

to application.”

sbusiness Requirements
Customer

Authentication

ld="REQ5.1"
Text = "User must be
authenticated via login 57
to application.”
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AREREEHEIEE
L |lJ|F+ ||| |+ F+ ]+
BiEH|le|d|d|IB|a|a|o
= 3 requirements 1 1 1 1 1 1 1 1 1
= 2 My Application Require.... 1 1 1 1 1 1 1 1
0 Customer Login [req. .. ¢ ¢
E OO Customer Login [req..| 1 1 1 1 1
1 Authenticate via L...| v~ ~ e
[0 Default Action: R... "y
4 Error if invalid lo... 4
El CEH Corporate Requiremen... 1
B O General Usability [re. .. 1
E 0 Data Entry Dialog... 1
@ Cancel action | ... "

AEAEI
S(21E|S
SleEle|z
AEHEE
L e G
od | od | T | T
[ requirements 1 2 1 1
= CE My Application Require... 2 1 1
[0 Customer Login [req... e
El OO0 Customer Login [req... 1 1 1
[0 Authenticate via L... g
[0 Default Action: R... ¢
4 Error if invalid lo... e
= [B Corporate Requiremen.. | 1
B O General Usability [re...| 1
E [0 Data Entry Dialog...| 1 =68
@ Cancel action || ¢




=l 3 requirements
= CE My Application Require...

— r 0 Cancel Login...
— = Close Applic...
— | Show Login E...

" = = Enter User ID...

SRS W w3 Login [use ca...

[0 Customer Login [req...

E OO Customer Login [req. ..
1 Authenticate via L...

0 Default Action: R...

4 Error if invalid lo...

B Login Cancel [req...

= CE Corporate Reguiremen...
E @ General Usability [re...

= 0 Data Entry Dialog...

W Cancel action |...




L eV el S O f A b St r aCt I O n Macro/Emergent Architectures

/3

« System of Systems Level
— All Systems & Emergent Capabilities
— Collaborating ystem Interactions
« System Level Systems
— Collaborating Component Interactions
o Client/ Server Model
o Coordinator / Delegate Model
« Component Level
— Encapsulation
» Collaborating member interaction
» Class/Object Level
— Finer grained encapsulations

» Data structures Algoritnms
Dzitzl Strucilras

» Algorithms !
| J A _\": Micro/Convergent Architectures

All have an ‘Architecture’

Cormoonnis




Architectures are More than
Composites They're Amalgams*

Domain
Specific
Architectures

-

g 8

Vehicle App. C4ISR Brick App.
Presentation Presentation

Session Session

Transport Transport Transport | Transport | Transport
Network Network Network | Network | Network
Data Link Data Link Data Link | Data Link | Data Link
Physical Physical Physical | Physical | Physical

ZAFIDODAFIUPDM

SoS Architectures (e.g. NCOW-RM)

A

A

FoS Architectures (e.g. CAISR)

Product
Line
Architectures

e.g. SDR (EPLRS, JTRS)

Genericity ——__ i~ Avchitctural Continuumu S Specifcity

Guides the selection
and integration of

An Architecture of
Principlesand functions
That support all Common  Specific services from the
Systems Architectures, Foundation Architecture
and therefore, the complete To create reusable building:
SoS computing environment Blocks useful across a wide
Variety of relevant Domains

Conceptualization

—

Guides the integration of
Common System Components

w/ Domain Specific Component
To create vertically relevant

Architectural Frameworks

Describes & guides the
Development of reusable
Components across Families
of Systems. Creates
horizontally relevant
capabilities.

Realization %ﬁ '

o Problem Space !
B :
v
° They have “Provenance & Pedigree”

Solution Space

»
L

_—

Vpd
i
s

Concrete




~ Systems are Amalgamated Architectures
1~ Systems of Systems are Emergent Architectures

Phylogeny
Policy Verified Architectural Principles affirmed at one
— DoDAF/UPDM/Zachman/ .. .
level are Captured, Codified & Reified at lower
levels via the Profiles, Patterns, Policies

Institutionalized within the Repository’s Data
Dictionary.

At each level of

> hierarchy a consistent set
of policies & Profiles are
applied

Variability explicitly managed at
different levels of refinement/abstraction

e ———

via recursive application of Standards,
o Policies, Principles, Patterns and Idioms.
e Information Hiding

- Higher levels defined w/o knowledge of lower level
implementation

» Separation of Concerns
- Policy separated from mechanism

- Lower levels only recognize context imposed by contract with
higher level

Recursive Structures Enables Commeonality and Consistency






User NEeps &
TecHNoLoGY OPPORTUNITIES

“The Truth is in the Models”

Functional Area Analysis

Task Lists | 3
ng;‘::ggs > CONOPS Operational érchitecll:‘r(e
cenarios ramewo
Standards Development Definition Definition
) u [
System
Performance

Functional Needs Analysis

Constructive

OV-2, Iteration
OV-3, L
SV-1,

SV-4, Definition
SV-6,

]

Capabilities Shortfall

I\

In/Out of Current Core
ke SV-1,
Defense Capabilities i
Budgets & ,
Roadmaps \ SV-4,
Market Segment Plans SV-6,
Mk SV-7,
arket ocl :
Analysis Analysis SS\\// 89’
Competitor Product Ling 3
Anaﬁysis Architecture SV-10c

Definition

Business Case
Assessment
Development
Strategy

oy
AN

(R

A B C 10C FOC
ConcepT | TecHNoLOGY | SysTEm DEVELOPMENT ProbucTion & OperaTIONS &
OV-1, RerFINEMENT| DEVELOPMENT & DEMONSTRATION DEPLOYMENT SUPPORT
OV-5, s Feaaees g
OV_GC 0 Review Review
« JCIDS Driven Process
* FNA is Platform/Solution’Agnostic
» FSA Solution Driven by Cost and
Performance Metrics
« Validation of Architecture through
Integrated Experiments
Net-Ready
Functional Solution Analysis Framework
/ CAIV ™
Constructive Te%ﬂ?rlggy “ToBe”
lteration
Customer
Roadmap
Analysis OiICD

of
Alternatives

Svstem
Engineering

olution Definition

Development
Strategy

System/Technical
Dev. & Standards

Alternative
Architecture Svstem Militarv Utilitv
Solution Design Assessment

OV-1i,

OV-5,

OV-6¢ Technology Transition
and

Program Development



Specification Language
Levels of Abstraction

« System of Systems Level
— All Systems & Emergent Capabilities
— Collaborating System Interactions
« System Level
— Collaborating Component Interactions
o Client/ Server Model
» Coordinator / Delegate Model
« Component Level
— Encapsulation
» Collaborating member interactions
« Class/Object Level
— Finer grained encapsulations

\

Systems

{})
9
(

COMPONELS

C,

7

Class/Qvject

e Data Access Alejoriinis
 Functions/Algorithms DAlSSITUCIUTES

w = All have an ‘Architecture’
AN
R



Planning

REUSE
Manage

Implement—

- BOM
- SOW
- WBS
- CDRL
- IPT

s

SysML Impacts

Processes, Methods, Procedures, Workflow

Analysis & Design
o}
ez o
Testing Architecture
&

o |
| |
Software
Architecture |<
Algorithms l

Digital
Assets

O

Hardware

Architecture Behavior

Algorithms

Execute/Emulate/Test

defines

Schematics

Idioms

& Drawi i
rawings O Library
— Bt
Structural L )
___ swines Y Execute/Simulate/Test —
SR
Behavioral Pattern PR
./
(o
. —
Creational

! .

Measurement - Parametrics — Stochastics - Specification




Analogies

Patterns, Frameworks & Architectures

»

)]
Y

Complex Systems of Systems

Systemic Capabilities

Behaviors
Relations

Instantiate

(B




Layer 3 - Architectures & P.C.s

- combination of Frameworks or PC boards

- user configurable
- extensible Ll i)
SIGIEELE L —
e Layer O - Patterns

Idioms & Schemas
- standard notations

Layer 2 - Frameworks & PC boards ’ - customizable

- combination of libraries or chips : ?:lt;r;illzle
- performs a standard function sets

- extensible
- reusable

E «

Layer 1 - Libraries & I.C.s

- standard atomic component
- reusable

L

”
"
.

v
ﬁ






Accelerating the model driven enterprise

Key Capabilities




MagicDraw Teamwork Server

* Collaboration for MagicDraw models

« Fast and efficient version control

* Fine-grained element locking for edit
 Branch and merge development paths

« Compare changes between project versions
e Bullt-in access control

* Version visual differencing (diagrams or table
output)

N NS



Accelerating the Model Driven Enterprise

User Interface Design




Emegiceraw
Making Your Job Easier

Advanced techniques to model faster
Integrated collaboration/versioning

e You can model anything!

— Requirements

— User Interfaces

— Matrix views!

Integrated views

— Trace requirements to GUI, code, BPMN
— Flexible drag and drop

N NS
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Email Address | |
Password | |



Email Address

Password

Forgot Password

ausability Requirements
Default action in Dialog

Cancel action
id="REQ4.1.1.1"

ld="REQ4.1.1.3"
Text = "Each Data Text = "All dialog boxes shall
have a default action. By

entry dialog requires
a cancel button that convention, this is usually the
return key. "

cancels the dialog.”




& :Weapons Operator
i
E Damage hsslesrmnta
D
%Desh‘hy Threats

4 © :Damage Assesment
II

0 : Target Designation
/

\ /
N o

g&emrﬂ\?h'lkﬂflatﬂ

A Dependencyl‘lhgat Remaval - Destroy Target]\\h

o :Command™

;—**H’
K] Target Designation ®
/

o Dependencyﬂhreat Removal - Destroy Threats]

'
/" Dependency[Threat Removal - Record Strike Data]



Cameo DataHub

Synchronize Requirements and other data
Synchronize MagicDraw and Cameo Requirement+
Connectors for: DOORS, Requisite Pro
Two-way sync (automatic or on demand)
CSV for legacy interoperability
2 Cameo
%DOORS
S Requisite

),
L
Q
L
-
o

MagicDraw

UML/ SysML

S Pro

vSynchronization
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