
V1.4.1	
  

Accelera,ng	
  MBSE	
  Impacts	
  Across	
  the	
  
Enterprise:	
  Model-­‐Based	
  S*Pa@erns	
  	
  

William	
  D.	
  Schindel,	
  Stephen	
  A.	
  Lewis,	
  Jason	
  J.	
  Sherey,	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Saumya	
  K.	
  Sanyal	
  
	
  ICTT	
  System	
  Sciences 	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  K2	
  Firm,	
  LLC	
  

	
  	
  	
  	
  	
  	
  schindel@ic@.com,	
  lewis@ic@.com,	
  sherey@ic@.com,	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  sksanyal@k2firm.com	
  

Copyright	
  ©	
  2015	
  by	
  William	
  D.	
  Schindel.	
  	
  	
  Published	
  and	
  used	
  by	
  INCOSE	
  with	
  permission	
  



Abstract:	
  Model-­‐Based	
  Systems	
  Engineering	
  (MBSE)	
  methods	
  can	
  
directly	
  address	
  “silos”	
  problems.	
  This	
  paper	
  reports	
  on	
  work	
  by	
  the	
  
INCOSE	
  MBSE	
  Ini,a,ve	
  Pa@erns	
  Challenge	
  Team,	
  focusing	
  on	
  Pa@ern-­‐
Based	
  Systems	
  Engineering	
  (PBSE)	
  using	
  model-­‐based	
  system	
  pa@erns	
  
based	
  on	
  the	
  S*Metamodel,	
  speeding	
  and	
  improving	
  mul,ple	
  SE	
  
processes.	
  	
  
Dis,nc,ve	
  are	
  (1)	
  the	
  configurable,	
  model-­‐based	
  nature	
  of	
  the	
  pa@erns	
  
(not	
  all	
  historical	
  pa@erns	
  work	
  has	
  been	
  model-­‐based),	
  (2)	
  the	
  
technical	
  scope	
  of	
  the	
  models,	
  encompassing	
  requirements,	
  design,	
  
failure	
  mode,	
  verifica,on,	
  other	
  aspects,	
  (3)	
  the	
  system	
  scope	
  of	
  the	
  
models,	
  encompassing	
  whole	
  systems,	
  configurable	
  product	
  lines,	
  and	
  
pla_orms,	
  not	
  just	
  libraries	
  of	
  components,	
  (4)	
  the	
  diverse	
  and	
  
integra,ng	
  cross-­‐enterprise	
  domains	
  of	
  the	
  pa@erns,	
  encompassing	
  
products,	
  innova,on	
  processes,	
  manufacturing,	
  packaging	
  /	
  
distribu,on,	
  and	
  other	
  domains,	
  and	
  (5)	
  the	
  ability	
  to	
  enable	
  a	
  variety	
  
of	
  COTS	
  modeling	
  languages	
  and	
  tools,	
  PLM,	
  and	
  other	
  enterprise	
  
informa,on	
  systems	
  to	
  integrate	
  support	
  of	
  management	
  and	
  
applica,on	
  of	
  S*Pa@erns	
  across	
  enterprises.	
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•  Compe,,ve	
  pressure	
  cause	
  departmental	
  op,miza,on	
  
•  Business	
  Systems	
  are	
  designed	
  and	
  marketed	
  to	
  departments	
  
•  Interac,ons	
  across	
  departments	
  are	
  not	
  well	
  understood	
  
•  Each	
  business	
  systems	
  have	
  disparate	
  methodology	
  
Enterprise:	
  Model	
  Based	
  S*	
  Pa@erns	
  provide	
  a	
  means	
  to	
  model,	
  
understand	
  and	
  evolve	
  business	
  systems	
  within	
  the	
  Enterprise	
  as	
  
the	
  context	
  

	
  
	
  	
  

Business	
  challenges	
  and	
  opportuni,es	
  

4	
  From	
  Industry	
  4.0	
  ready:	
  Vacuum	
  solu8ons	
  for	
  the	
  intelligent	
  factory	
  



Represen,ng	
  system	
  pa@erns	
  with	
  
MBSE	
  models	
  

•  The	
  INCOSE	
  Pa@erns	
  Challenge	
  Team	
  of	
  the	
  
MBSE	
  Ini,a,ve	
  was	
  formed	
  in	
  2013	
  to	
  pursue	
  
prac,cal	
  use	
  and	
  awareness	
  of	
  system	
  
pa@erns	
  of	
  a	
  par,cular	
  type—called	
  
S*Pa@erns	
  .	
  .	
  .	
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1.	
  	
  S*Models	
  are	
  MBSE	
  models	
  based	
  on	
  the	
  S*Metamodel:	
  
–  Provides	
  explicit	
  seman,c	
  meaning	
  for	
  S*Models	
  
–  Includes	
  some	
  key	
  systems	
  concepts	
  long	
  established	
  in	
  science	
  
and	
  engineering,	
  but	
  not	
  always	
  found	
  explicitly	
  in	
  contemporary	
  
MBSE	
  Models	
  

–  A	
  summary	
  extract	
  of	
  some	
  of	
  the	
  most	
  important	
  aspects:	
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2.	
  	
  S*Pa@erns	
  are	
  configurable,	
  re-­‐usable	
  S*Models:	
  
•  Earlier	
  engineering	
  pa@erns	
  were	
  not	
  always	
  based	
  on	
  the	
  use	
  of	
  

explicit	
  MBSE	
  Models.	
  
•  An	
  S*Pa@ern	
  may	
  be	
  thought	
  of	
  as	
  a	
  model	
  of	
  a	
  family	
  of	
  systems,	
  a	
  

pla_orm,	
  or	
  a	
  product	
  line—an	
  extended	
  architectural	
  framework.	
  
•  Once	
  an	
  S*Pa@ern	
  has	
  been	
  created	
  for	
  an	
  enterprise,	
  it	
  may	
  be	
  

used	
  during	
  delivery	
  projects	
  to	
  rapidly	
  create	
  high-­‐grade	
  
S*Models.	
  

•  Typically	
  an	
  order	
  of	
  magnitude	
  faster	
  than	
  crea,ng	
  a	
  new	
  model,	
  
and	
  configured	
  for	
  the	
  specific	
  needs	
  at	
  hand:	
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3.	
  	
  S*Models	
  and	
  S*Pa@erns	
  are	
  independent	
  of	
  any	
  specific	
  
modeling	
  language:	
  
•  Typically	
  expressed	
  using	
  any	
  of	
  a	
  variety	
  of	
  the	
  popular	
  standard	
  or	
  

third-­‐party	
  contemporary	
  modeling	
  languages.	
  
•  A	
  formal	
  mapping	
  into	
  each	
  such	
  language	
  helps	
  (e.g.,	
  a	
  profile).	
  
•  SysML	
  is	
  common	
  but	
  not	
  required	
  for	
  S*Models,	
  S*Pa@erns.	
  
•  Strengthens	
  the	
  seman,cs	
  of	
  exis,ng	
  languages	
  in	
  key	
  areas	
  

required	
  for	
  pa@ern	
  representa,on	
  in	
  engineering	
  &	
  science.	
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4.	
  	
  S*Models	
  and	
  S*Pa@erns	
  are	
  independent	
  of	
  any	
  specific	
  
sojware	
  tool	
  or	
  informa,on	
  system:	
  
•  May	
  be	
  authored,	
  stored,	
  or	
  managed	
  using	
  a	
  variety	
  of	
  popular	
  third-­‐party	
  

COTS	
  modeling	
  tools,	
  informa,on	
  systems.	
  
•  This	
  paper	
  illustrates	
  S*Models	
  and	
  S*Pa@erns	
  in	
  several	
  third	
  party	
  COTS	
  

modeling	
  tool,	
  requirements	
  database,	
  and	
  PLM	
  systems	
  already	
  in	
  use.	
  
•  Supported	
  by	
  a	
  formal	
  mapping	
  into	
  the	
  schema	
  of	
  each	
  such	
  repository.	
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Enterprise Architect, SysML tools in general, others 



5.	
  	
  SE	
  Processes	
  consume	
  and	
  produce	
  informa,on:	
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5.	
  	
  SE	
  Processes	
  consume	
  and	
  produce	
  informa,on:	
  	
  
–  Systems	
  Engineering	
  has	
  a	
  tradi,on	
  of	
  extensive	
  descrip,on	
  
of	
  process	
  and	
  procedure.	
  

–  In	
  describing	
  SE,	
  less	
  ink	
  is	
  usually	
  devoted	
  to	
  describing	
  
that	
  produced/consumed	
  informa,on	
  than	
  the	
  related	
  
processes	
  and	
  procedures.	
  

–  Compare	
  this	
  to	
  the	
  amount	
  of	
  descrip,on	
  of	
  underlying	
  
rela,onships	
  of	
  physics,	
  chemistry,	
  or	
  electromagne,c	
  
phenomena,	
  versus	
  the	
  related	
  engineering	
  procedures	
  of	
  
ME,	
  ChE,	
  or	
  EE.	
  

– Now	
  that	
  we	
  are	
  making	
  more	
  use	
  of	
  explicit	
  system	
  
models—closer	
  to	
  the	
  language	
  of	
  science	
  and	
  mathema,cs
—we	
  suggest	
  a	
  shij	
  in	
  this	
  balance	
  is	
  in	
  order.	
  

–  The	
  idea	
  is	
  that	
  the	
  SE	
  process	
  should	
  be	
  primarily	
  
performed	
  to	
  drive	
  trajectories	
  in	
  (modeled)	
  configura,on	
  
space.	
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6.	
  	
  The	
  processes	
  of	
  SE,	
  even	
  MBSE,	
  most	
  oFen	
  presented,	
  conceived,	
  
or	
  prac8ced	
  as	
  if	
  each	
  engineering	
  project	
  is	
  “star8ng	
  from	
  scratch”:	
  
•  And	
  yet,	
  in	
  nearly	
  all	
  cases	
  we	
  are	
  star,ng	
  from	
  extensive	
  prior	
  

experience,	
  in	
  the	
  heads	
  of	
  the	
  team.	
  
•  Much	
  tradi,onal	
  SE	
  guidance	
  is	
  typically	
  offered	
  on	
  discovery,	
  

synthesis,	
  and	
  analysis	
  of	
  stakeholders,	
  requirements,	
  architectures,	
  
alloca,ons,	
  trade-­‐spaces,	
  risks	
  and	
  failure	
  modes,	
  etc.—in	
  a	
  context	
  
that	
  might	
  suggest	
  first-­‐,me	
  study	
  of	
  the	
  system	
  of	
  interest.	
  

•  But	
  what	
  about	
  formal	
  guidance	
  about	
  use	
  of	
  what	
  we	
  already	
  
know?	
  

•  Recent	
  progress	
  with	
  Product	
  Line	
  Engineering	
  shows	
  a	
  rebalancing.	
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Pattern Class Hierarchy

Individual Product 
or System Configurations

Product Lines or
System Families

Configure,
Specialize

Pattern

Improve 
Pattern

General 
System 
Pattern



MBSE	
  Ini,a,ve	
  Pa@erns	
  Challenge	
  team	
  IS2015	
  
papers	
  illustrate	
  use	
  of	
  MBSE	
  Pa@erns	
  in:	
  
– autonomous	
  ground	
  vehicles	
  
– automated	
  safety	
  cri,cal	
  system	
  test	
  
– op,miza,on	
  of	
  design	
  review	
  assignment	
  
– and	
  cross-­‐func,onal	
  enterprise	
  dependencies	
  in	
  
product	
  manufacturing	
  businesses.	
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Integra,ng	
  S*Pa@erns,	
  at	
  enterprise	
  and	
  lower	
  levels	
  	
  

•  Agricultural	
  silos	
  are	
  designed	
  to	
  minimize	
  unwanted	
  
external	
  interac,ons	
  harmful	
  to	
  stored	
  silage:	
  

	
  
•  The	
  “silos”	
  metaphor	
  is	
  an	
  infamous	
  descrip,on	
  invoked	
  
to	
  describe	
  certain	
  organiza,onal	
  pathologies.	
  

•  This	
  can	
  be	
  an	
  unfair	
  a@ack	
  on	
  the	
  hard-­‐working	
  staff	
  in	
  
those	
  areas,	
  when	
  it	
  is	
  really	
  an	
  emergent	
  aspect	
  of	
  the	
  
overall	
  enterprise	
  system.	
  

•  Dealing	
  with	
  this	
  situa,on	
  on	
  a	
  system	
  basis	
  provides	
  a	
  
more	
  construc,ve	
  way	
  to	
  engage.	
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Integrated	
  models,	
  at	
  different	
  levels	
  

•  Enterprise	
  System	
  Model,	
  aligning	
  the	
  following:	
  
•  Product	
  Applica,on	
  Domain	
  Model	
  
•  Manufacturing	
  System	
  Model	
  
•  Distribu,on	
  System	
  Model	
  
•  Service	
  and	
  Support	
  System	
  Model	
  
•  System	
  of	
  Innova,on	
  Model	
  
•  Other	
  enterprise	
  subsystem	
  models	
  

For	
  a	
  given	
  project,	
  each	
  S*Model	
  is	
  configured	
  
from	
  its	
  respec,ve	
  S*Pa@ern.	
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We	
  are	
  interested	
  in	
  interac,ons	
  (or	
  their	
  lack)	
  between	
  
enterprise	
  func,onal	
  areas,	
  along	
  with	
  external	
  actors:	
  
•  S*Interac,ons	
  are	
  exchanges	
  of	
  informa,on,	
  mass	
  flows,	
  energy,	
  

forces	
  
•  An	
  overall	
  enterprise	
  behavior	
  emerges,	
  as	
  seen	
  by	
  external	
  actors	
  

(e.g.,	
  customers).	
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Inclusion	
  of	
  the	
  Embedded	
  Intelligence	
  (EI)	
  Pa@ern	
  
(aka	
  Management	
  Systems	
  Pa@ern)	
  

•  The	
  hierarchy	
  of	
  (human	
  and	
  automated)	
  Management	
  Systems,	
  
below	
  and	
  above	
  the	
  Enterprise	
  level:	
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MTS SOA MDS

MTS SOA SOU,
MDS

MTS SOA SOU,
MDS

MTS SOA SOU,
MDS

SOU

MTS SOA MDS

SOUManagement	
  
System

System	
  of	
  
Access

Managed	
  
System

System	
  of	
  
Users

Management	
  of:
• MDS	
  Performance
• MDS	
  Configuration
• MDS	
  Faults
• MDS	
  Security
• MDS	
  Accounting



Explicitly	
  modeling	
  and	
  managing	
  the	
  Enterprise	
  level	
  system,	
  
for	
  successful	
  enterprise	
  projects:	
  

1.  Pa@ern	
  Management	
  Process:	
  Creates	
  and	
  improves	
  the	
  re-­‐
usable	
  Enterprise	
  S*Pa@ern,	
  in	
  appropriate	
  modeling	
  tool.	
  

2.  Pa@ern	
  Configura,on	
  Process:	
  Configures	
  and	
  applies	
  the	
  
pa@ern,	
  for	
  each	
  major	
  enterprise	
  project.	
  	
  Can	
  be	
  managed	
  in	
  a	
  
PLM	
  or	
  other	
  system,	
  using	
  	
  an	
  S*Pa@ern	
  Configura,on	
  Agent:	
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The	
  product	
  applica,on	
  domain	
  pa@ern	
  	
  
•  An	
  S*Pa@ern	
  that	
  describes	
  the	
  enterprise’s	
  products,	
  pla_orm,	
  

product	
  line,	
  in	
  service	
  in	
  its	
  intended	
  applica,on	
  or	
  other	
  domain	
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Oil	
  Filter	
  Product	
  Line:	
  
Stakeholder	
  Feature	
  

Model	
  

When	
  configured	
  for	
  a	
  
given	
  project,	
  may	
  

reside	
  in	
  a	
  PLM	
  System.	
  

Pa@ern	
  is	
  modeled	
  and	
  
maintained	
  in	
  a	
  
modeling	
  tool.	
  



The	
  product	
  applica,on	
  domain	
  pa@ern	
  	
  
•  An	
  S*Pa@ern	
  that	
  describes	
  the	
  enterprise’s	
  products,	
  pla_orm,	
  

product	
  line,	
  in	
  service	
  in	
  its	
  intended	
  applica,on	
  or	
  other	
  domain	
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Oil	
  Filter	
  Product	
  Line:	
  
Domain	
  Model	
  

When	
  configured	
  for	
  a	
  
given	
  project,	
  may	
  

reside	
  in	
  a	
  PLM	
  System.	
  

Pa@ern	
  is	
  modeled	
  and	
  
maintained	
  in	
  a	
  
modeling	
  tool.	
  



The	
  product	
  applica,on	
  domain	
  pa@ern	
  	
  
•  An	
  S*Pa@ern	
  that	
  describes	
  the	
  enterprise’s	
  products,	
  pla_orm,	
  

product	
  line,	
  in	
  service	
  in	
  its	
  intended	
  applica,on	
  or	
  other	
  domain	
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Oil	
  Filter	
  Product	
  Line:	
  
State	
  Model	
  

When	
  configured	
  for	
  a	
  
given	
  project,	
  may	
  

reside	
  in	
  a	
  PLM	
  System.	
  

Pa@ern	
  is	
  modeled	
  and	
  
maintained	
  in	
  a	
  
modeling	
  tool.	
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The	
  product	
  applica,on	
  domain	
  pa@ern	
  	
  
•  An	
  S*Pa@ern	
  that	
  describes	
  the	
  enterprise’s	
  products,	
  pla_orm,	
  

product	
  line,	
  in	
  service	
  in	
  its	
  intended	
  applica,on	
  or	
  other	
  domain	
  

Oil	
  Filter	
  System:	
  Selec8ng	
  
Product	
  Features	
  during	
  the	
  
PaOern	
  Configura8on	
  Process	
  
(in	
  PLM	
  System,	
  for	
  example)	
  

Oil	
  Filter	
  System:	
  Resul8ng	
  Auto-­‐
Configured	
  Requirements,	
  aFer	
  	
  
PaOern	
  Configura8on	
  Process	
  (in	
  

Requirements	
  System,	
  for	
  example)	
  



The	
  manufacturing	
  system	
  pa@ern	
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•  An	
  S*Pa@ern	
  that	
  describes	
  the	
  enterprise’s	
  produc,on	
  systems,	
  
during	
  the	
  intended	
  use	
  or	
  other	
  parts	
  of	
  their	
  life	
  cycles	
  

Oil	
  Filter	
  Manufacturing	
  System:	
  
Domain	
  Model	
  

Oil	
  Filter	
  Manufacturing	
  System:	
  
State	
  Model	
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Oil	
  Filter	
  Manufacturing	
  System:	
  
Detail	
  Bonding	
  Interac8on	
  
AOribute	
  Coupling	
  Model	
  

attribute

 

Functional 
Interaction 

(Interaction)

Feature
attribute

Design 
Component

attribute

Functional
Role

attribute

 

“A” Type Attribute 
Coupling: Values of 
Technical Behaviors

 

“B” Type Attribute 
Coupling: Technical 
Behavior Capability 
Based on Identity

Validity Range
Confidence

Validity Range
Confidence

 

 “C” Type Attribute 
Coupling: Technical 

Behavior Capability Based 
on Decomposed 

Behaviors Validity Range
Confidence

 

 

The	
  manufacturing	
  system	
  pa@ern	
  
•  An	
  S*Pa@ern	
  that	
  describes	
  the	
  enterprise’s	
  produc,on	
  systems,	
  

during	
  the	
  intended	
  use	
  or	
  other	
  parts	
  of	
  their	
  life	
  cycles	
  



The	
  System	
  of	
  Innova,on	
  pa@ern	
  
•  The	
  enterprise	
  subsystem	
  responsible	
  for	
  crea,ng	
  
new	
  instance	
  configura,ons	
  of	
  all	
  the	
  other	
  systems:	
  
–  Product	
  System	
  
– Manufacturing	
  System	
  
–  Distribu,on	
  System	
  	
  
–  Service	
  and	
  Support	
  System	
  	
  
–  Other	
  enterprise	
  subsystems	
  

•  Includes	
  product	
  R&D,	
  but	
  also	
  manufacturing	
  
process	
  development,	
  equipment	
  engineering,	
  
distribu,on,	
  service,	
  and	
  other	
  aspects.	
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The	
  System	
  of	
  Innova,on	
  pa@ern	
  

•  Includes	
  a	
  formal	
  S*Model	
  of	
  	
  ISO15288	
  processes,	
  along	
  with	
  their	
  
subsystem	
  details:	
  
–  Tailored	
  to	
  explicitly	
  represent	
  MBSE	
  and	
  PBSE	
  aspects	
  
–  Managed	
  as	
  an	
  S*Pa@ern	
  and	
  configured	
  as	
  an	
  S*Model	
  for	
  each	
  project.	
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Human	
  and	
  Informa,on	
  Systems	
  Agents	
  Enable	
  the	
  System	
  of	
  Innova,on	
  

•  S*Metamodel	
  schema	
  map	
  (profile)	
  is	
  provided	
  for	
  each	
  modeling	
  tool	
  and	
  
engineering,	
  manufacturing,	
  or	
  enterprise	
  informa,on	
  system,	
  	
  

•  So	
  they	
  can	
  uniformly	
  represent	
  project-­‐specific	
  configured	
  S*Models	
  and	
  
generalized	
  S*Pa@erns.	
  	
  

•  S*Configura,on	
  Process	
  agents	
  likewise	
  provide	
  a	
  unified	
  approach	
  to	
  configuring	
  
S*Models	
  from	
  S*Pa@erns:	
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Exis,ng	
  COTS	
  Engineering	
  &	
  Modeling	
  
Tools,	
  PLM	
  Systems	
  Can	
  All	
  Support	
  
Common	
  Underlying	
  S*Metamodel,	
  
Innova,on	
  Processes	
  	
  



Human	
  and	
  Informa,on	
  Systems	
  Agents	
  Enable	
  the	
  System	
  of	
  Innova,on	
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•  Many	
  third-­‐party	
  COTS	
  tools	
  and	
  informa,on	
  systems	
  provide	
  some	
  means	
  of	
  data	
  exchange	
  
among	
  them,	
  using	
  standards-­‐based	
  or	
  other	
  types	
  of	
  exchange	
  interfaces.	
  	
  

•  Open	
  standards	
  for	
  informa,on	
  exchange	
  or	
  federa,on	
  are	
  likewise	
  emerging.	
  
•  The	
  approach	
  described	
  here	
  extends	
  this	
  by	
  providing	
  a	
  deeper	
  underlying	
  seman,c	
  

compa,bility	
  between	
  these	
  exis,ng	
  systems,	
  while	
  s,ll	
  taking	
  advantage	
  of	
  those	
  emerging	
  
exchange	
  and	
  transport	
  interfaces.	
  	
  

•  This	
  is	
  more	
  than	
  an	
  informa,on	
  technology	
  approach,	
  as	
  it	
  also	
  aligns	
  the	
  seman,cs	
  of	
  how	
  
human	
  users	
  of	
  these	
  systems	
  conceive	
  of	
  the	
  informa,on	
  they	
  manage.	
  	
  	
  

Exis,ng	
  COTS	
  Engineering	
  &	
  Modeling	
  
Tools,	
  PLM	
  Systems	
  Can	
  All	
  Support	
  
Common	
  Underlying	
  S*Metamodel,	
  
Innova,on	
  Processes	
  	
  



Summary	
  and	
  Conclusions	
  	
  
1. MBSE	
  and	
  PBSE	
  not	
  only	
  apply	
  across	
  the	
  enterprise—they	
  can	
  directly	
  
address	
  enterprise-­‐level	
  challenges	
  that	
  arise	
  out	
  of	
  interac,ons	
  of	
  
lower-­‐level	
  enterprise	
  subsystems.	
  	
  

2. The	
  expressive	
  power	
  of	
  Models	
  is	
  further	
  leveraged	
  when	
  they	
  do	
  not	
  
have	
  to	
  be	
  developed	
  “from	
  scratch”	
  for	
  each	
  project,	
  but	
  can	
  be	
  
derived	
  from	
  Pa@erns	
  that	
  also	
  accumulate	
  learning	
  as	
  it	
  occurs,	
  
becoming	
  a	
  new	
  form	
  of	
  IP,	
  increasing	
  the	
  agility	
  of	
  the	
  enterprise.	
  	
  	
  

3. This	
  changes	
  the	
  perspec,ve	
  of	
  individuals	
  from	
  “learn	
  modeling”	
  to	
  
“learn	
  the	
  model”	
  (referring	
  to	
  the	
  enterprise’s	
  MBSE	
  pa@ern	
  IP)—a	
  
different	
  perspec,ve	
  from	
  the	
  more	
  popular	
  “learn	
  how	
  to	
  model”	
  
movement.	
  	
  	
  

4.  In	
  addi,on	
  to	
  improving	
  the	
  power	
  and	
  capabili,es	
  of	
  individuals,	
  
exis,ng	
  and	
  in-­‐service	
  engineering	
  modeling	
  and	
  simula,on	
  tools,	
  
databases,	
  and	
  PLM	
  systems	
  likewise	
  have	
  their	
  power	
  increased	
  when	
  
they	
  are	
  enabled	
  to	
  accommodate	
  the	
  stronger	
  seman,cs	
  of	
  the	
  
S*Metamodel.	
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