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} Introduction - Mark Walker

} Status of INCOSE MBSE Committee Activities - Sandy 
Friedenthal/Mark Walker

} Status of OMG SysML - Sandy Friedenthal/Mark Walker

} OOSEM WG Status- Howard Lykins/Mark Walker

} Procedure Documentation System Project & Method Issues -
Howard Lykins/Mark Walker

} APL/John Hopkins Univ. - Mike Pafford

} GEOSS Structure & Opportunity Challenge Team - Larry 
McGovern

} Fire Satellite Challenge Team - Mark Walker

} Closing Discussion
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SysML & MBSE Background and Motivation
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Key Elements for Implementing MBSE
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4 Pillars of SysML

1. Structure 2. Behavior

3. Requirements 4. Parametrics

use
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Applying the Model Based Approach (MBSE Method)

} Model based approach

ƁMore rigorous and precise based on SysML Specification for 9 key 
diagram types

Ɓ Diagrams are integrated via Tools

Ɓ ReUse of common library of terms, equations, parameter, 
definitions, etc.

Ɓ ReUse results in reduced errors, cost savings, improved 
schedules and more time for system model development

} Implementation

Ɓ Takes time to get basics, tools and training

Ɓ Provide adequate tool and training support (SysML, MBSEM, Tool)

Ɓ Use an incremental method to  evolve the system models and 
manage the scope of the effort

ƁManage level of model abstraction so you donõt get too detailed 
too early
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UML Profile for DoDAF/MODAF (UPDM) Overview

} OMG initiative underway to develop tool 
specification for representing & exchange of 
DODAF and MODAF products

} Goal:
Ɓprovide robust architecture modeling capability, 
Ɓ improve communications and tool interoperability, 
Ɓ reduce re - training

} Multiple tool vendors and users participating

} Should leverage SysML, UML and BPMN and 
experience gained from existing tools

DoD & UK MOD are supporting and hope to adopt!  
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Sanford Friedenthal
(briefed by Mark Walker)
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Â Promote, advance, and institutionalize the 

practice of MBSE to attain the MBSE 2020 Vision 

through broad industry and academic 

involvement in:

ÃResearch

ÃStandards

ÃProcesses, Practices, & Methods

ÃTools & Technology

ÃOutreach, Training & Education
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2010 2020 2025
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MBSE Capability

Ad Hoc MBSE
Document Centric

2010

Well 
Defined 
MBSE

Institutionalized
MBSE across 
Academia/Industry

Reduced cycle times Design optimization across broad trade space
Cross domain effects based analysis

System of systems
interoperability

June 15, 2008

Distributed & secure model repositories
crossing multiple domains

Defined MBSE theory, ontology, and formalisms

Emerging MBSE standards

Matured MBSE methods and metrics,
Integrated  System/HW/SW models

Architecture model integrated 
with Simulation, Analysis, and Visualization

ÅPlanning & Support

ÅResearch

ÅStandards Development

ÅProcesses, Practices, & Methods

ÅTools & Technology Enhancements

ÅOutreach, Training & Education

Refer to activities in

the following areas:
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} 3rd MBSE Workshop
Ɓ3.5 days
ƁGood attendance - 40+

} Activity Sessions 
ƁModel Management
ƁMBSE Methodologies
ƁHuman System Integration (HSI) 
ƁOntology
ƁSoS modeling

} Special Topics
ƁData link semantics - Julian Johnson
ƁDomain specific modeling - George Sawyer 
ƁSystems analysis framework and semantic ðClaude Feliot

} Challenge Teams
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Â Telescope System Modeling *ïRobert Karban (ESO)

Â Space Systems (FireSat) *ïChris Delp 

Â Mechatronics / Model Interoperability Team  ïRussell 

Peak (GIT) 

Â GEOSS Architecture Modeling *ïLarry McGovern

Â Intelligent Enterprises ïJack Ring  

Â INCOSE Enterprise Model ïMichael Dee (Regina Griego) 

Â MBSE Applied to Urban Transportation ïLarry Head (UofA) 

Â Avionics Systems and Software Integration ïLeon Corley

* Presented later in briefing
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} Good participation and enthusiasm from practitioners
} Good progress across the board
} Possible new efforts
ƁConsidering new HSI standard through the OMG
ƁPotential new challenge team from Biomedical WG

} MBSE state of practice is progressing from ad hoc MBSE
ƁContinued emergence of new standards (UPDM, executable 

UML, ontology) and maturity of existing standards (AP233, 
SysML)  and tools
ƁMBSE is being successfully applied on large projects
ƁIndustry requesting academia to include MBSE in curriculum
ƁSome indicators of higher quality and wider spread MBSE in 

companies
ƁMBSE part of RFP

} Over 10 offers to contribute to INSIGHT MBSE Themed 
Edition for Dec 09



OOSEM WG Presentations- May 09 16

Sanford Friedenthal
(briefed by Mark Walker)
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} Specification status

ïOMG Beta Specification in May ô06

ïAvailable Specification v1.0 in Sept ô07

ïAvailable Specification v1.1 in Nov ó08

ïRevision task force for v1.2 in process 

} Adoption

ƁMultiple vendor implementations available

ƁIncreasing number of early adopters across industry

ƁBeing introduced into academia

ƁBooks available (3)

ƁSysML Certification being planned: OMG- Certified 
Systems Modeling Professional (OCSMP)

} Information can be found on the OMG SysML Website at 

http://www.omgsysml.org/

http://www.omgsysml.org/
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} On- going Efforts

ïSysML/AP233 Integration

ïSysML/Modelica WG (Modelica is a very powerful and 
standardized simulation language)

ïModel interchange WG

} Leveraging SysML in other OMG Specifications

ƁUPDM, MARTE (Modeling and Analysis of Real - time and 
Embedded systems)

} University Courses

ïFachhochschule Vororlberg

¶www.fhv.at - Bernd Wenzel

ïGeorge Mason University 

ïGeorgia Institute of Technology

ïUniversity of Arizona

ïUniversity of California at San Diego Extension

ïOthers é

http://www.fhv.at/
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}Standards such as SysML are critical enablers of 

MBSE

}Multiple tool vendors implementing the standard

}System architecture model and standards based 

approach facilitate Integration across modeling 

domains

}Growing interest and application of MBSE

} INCOSE MBSE helping to advance and promote 

MBSE 
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OOSEM WG Background & Status
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}Started 2000

}Currently supporting OOSEM application to MBSE 
Initiatives

}Supporting development of JHU/APL MBSE Course
ƁInitially targeted toward professional staff at APL

ƁWill evolve to course for JHU engineering students

}Continuing contribution to SysML & MBSE  activities
ƁUnderstanding, application and standardization

ƁTutorials, Standard updates, articles, book support

}Meeting monthly in the APL Kossiakoff Center
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JHU/APL IN- HOUSE òSTRATEGIC EDUCATION 
PROGRAM (SEP)ó

(Mike Pafford)
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} JHU/APL IN- HOUSE òSTRATEGIC EDUCATION PROGRAM (SEP)ó

Ɓ 2- hour Classroom Sessions; Weekly; 12 Weeks; Fall 2009

Ɓ Target Audience: JHU/APL Systems & Software Engineers and 
Systems & Software Project/Program Managers

} INTRO TO MBSE, INTRO TO SYSML, PRACTICE WITH MBSE TOOL

} TEXT: òA Practical Guide to SysML; The Systems Modeling 
Languageó; Friedenthal, Moore, and Steiner; 2008

} MBSE TOOL: Sparx EAÊ 

} INSTRUCTORS: 

ƁMr. Joe Wolfrom (JHU/APL), (240) 228-0719, joe.wolfrom@jhuapl.edu

ƁMr. Mike Pafford (JHU/APL), (240) 228-3174, mike.pafford@jhuapl.edu

mailto:joe.wolfrom@jhuapl.edu
mailto:mike.pafford@jhuapl.edu


Specific SysML & MBSE 
Applications

OOSEM WG Presentations - May 09



Small System Project & Team

Howard Lykins
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} Challenge: Apply OOSEM to development of small information 
systems

ƁSpecific application: web - based information system for 
standard operating procedures (SOPs)

ƁTwo versions of system for two clients

} Issues: How toé

ƁSelect most important work products (what to concentrate 
on)

¶Avoid eliminating something critical

ƁInvolve customer (who is not an expert)

ƁModel variation between system versions

¶Decide if and when to split into two separate projects

} Desired outcomes for small projects & teams:

ƁGuidelines and work product templates

} Status: Completing Logical Architecture

OOSEM WG Presentations - May 09
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APE will be installed at the telescope in 

the Chile desert.

INCOSE Telescope Modeling Challenge Team

Robert Karban ïLead APE Project

OOSEM WG Presentations - May 09
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Telescope MBSE 

Challenge Team Site 

http://mbse.sysmod.de/

Presented to the INCOSE 2008 Symposium by Robert Karban
OOSEM WG Presentations - May 09



GEOSS Architecture Modeling Team
Status Report

Lawrence E. McGovern, PhD

Team Lead

20 May 2009

INCOSE 2009 ïMBSE Report
OOSEM WG Presentations - May 09



Description of the Problem

} Tasked to express the GEOSS Architecture using 
UML IAW ISO/IEC Standard 19793:2006 and 
Reference Model for Open Distributed processing 
RM- OTP 
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Technical Approach

} Conform to the ISO/IEC 19793 Viewpoint 
correspondences for the information language and 
profiles provided for each specification type.

} Develop a Use Case For each scenario in the Enterprise 
Specification and associate at a minimum a SysML 
Activity Diagram and Sequence Diagram to each use 
case. Use this a basis for other specifications

} Develop Entity Relationship diagram for each 
information view

} Develop Component Diagram for each Computational 
View

} Develop in a UML Capable tool in one repository
} Capture inputs from each contributor in the repository 

and integrate into the model
} Produce each view in HTML Format
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References and Additional Information

} The rapid growth of distributed processing has led 
to the adoption of the Reference Model of Open 
Distributed Processing (RM - ODP), which provides a 
coordinating framework for the standardization of 
open distributed processing (ODP). 

} RM- ODP creates an architecture within which 
support of distribution, inter - working, and 
portability can be integrated. 

} This architecture provides a framework for the 
specification of ODP systems.
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GEOSS Architecture Scenarios

} Disaster Scenarios: 
ðAir Quality and Health Scenario: Wildfire
ðDisaster Scenario: Flood Disaster Management

ðClimate Change & Biodiversity Scenario: 
Arctic Food Chain Chain / Pika Distribution/ 

Polar Echosystems
ðRenewable Energy: Facility Management
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Collaboration Approach

} Current

ƁUse Artisan for repository

ƁUse CITRIX and Artisan VDS on line with central 
repository

ƁWeekly team meetings
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Interim Progress and Results

} Model of Eight total Disaster Scenario Views 
completed by end of May 2009

} Examples presented in Sestra, Italy May 3, 2009

} Two of eight Computational diagrams completed as 
of today.  Remainder will be completed by end of 
May 2009 and final report submitted
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General Assessment and Gap Analysis

} General Assessment: On schedule, Enterprise, 
Information and Computational Views completed 
for all eight scenarios

ƁGap Analysis: Need to prepare AIP2 Final Report

ƁPlan for completion of Engineering and Technical 
Views all eight scenarios in AIP3
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DM- Flood Mgmt Computational View
ibd [block] Flood Management Main Functionality
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Flood Management
cmp Deployment Model
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Christopher L. Delp
Jet Propulsion Laboratory

California Institute of Technology

Pasadena, California, U.S.A.

Chris.Delp@jpl.nasa.gov

mailto:Jeffrey.A.Estefan@jpl.nasa.gov
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Challenge Team Approach

Â Largely volunteer from industry and academia.

ÃSSWG Industry professionals (JPL, etc.)

ÃMIT/GaTech Student Team

Â Reference:

ÃSpace Mission Analysis & Design [SMAD] is a 

globally recognized authorative text 

ÃFireSat mission: running example to illustrate all 

aspects of space system development.

Â Focus for Project
Ã INCOSE OOSEM/MBSE & SysML

Ã JPL developed State Analysis 

Ã Numeric Trade-space Models

40
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Operations Concepts (OV-1)
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User
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FireSat

FireSat
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ReUse of Libraries,

Best Practices,

Templates, Patterns,

Etc.
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Use of Library Parameters, Equations, etc.
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