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Automa6on	
  and	
  API	
  Programming	
  with	
  
Femap	
  and	
  NX	
  Nastran

An	
  introduc6on	
  to	
  the	
  Femap	
  Applica6on	
  Programming	
  Interface	
  using	
  a	
  
blend	
  of	
  theory	
  and	
  prac6ce	
  that	
  allows	
  students	
  to	
  automate	
  modeling	
  
processes,	
  modify	
  the	
  model,	
  import/export	
  data	
  and	
  more.
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Course	
  Outline:
I.	
  	
  Introduc6on	
  to	
  the	
  Femap	
  API	
  and	
  Object	
  Oriented	
  Programming

	
   a.)	
  What	
  is	
  an	
  API?

	
   b.)	
  What	
  is	
  Object	
  Orientated	
  Programming?

	
   c.)	
  Femap	
  API	
  Objects

	
   d.)	
  En6ty	
  Types

	
   e.)	
  Data	
  Types

	
   f.)	
  Dimension	
  Variables

	
   g.)	
  Object	
  Syntax

II.	
  	
  Workshops

	
   a.)	
  Workshop	
  1:	
  	
  Recording	
  a	
  Femap	
  Macro	
  (.pro,	
  .prg)

	
   b.)	
  Workshop	
  2:	
  	
  “Hello	
  World”	
  -­‐	
  Your	
  First	
  Femap	
  API

	
   c.)	
  Workshop	
  3:	
  	
  Femap	
  Custom	
  Tools

	
   d.)	
  Workshop	
  4:	
  	
  Crea6ng	
  En66es	
  within	
  the	
  Femap	
  Database	
  (Femap	
  Help	
  File	
  Example)

	
   e.)	
  Workshop	
  5:	
  	
  Extrac6ng	
  Data	
  from	
  the	
  Femap	
  Database

	
   f.)	
  Workshop	
  6:	
  	
  Applying	
  Loads	
  from	
  Excel	
  using	
  the	
  Femap	
  API

	
   g.)	
  Workshop	
  7:	
  Modifying	
  the	
  Model	
  with	
  the	
  API	
  and	
  Event	
  Callback
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• The	
  FEMAP	
  API	
  is	
  an	
  OLC/COM	
  based	
  programming	
  interface	
  and	
  is	
  object	
  oriented	
  
programming.	
  If	
  you	
  have	
  never	
  programmed	
  in	
  an	
  object	
  oriented	
  code,	
  it	
  can	
  seem	
  quite	
  
different	
  and	
  foreign.	
  

• API	
  means	
  “Applica6on	
  Programming	
  Interface”.	
  It	
  is	
  important	
  to	
  understand	
  that	
  the	
  API	
  
script	
  you	
  write	
  is	
  not	
  part	
  of	
  FEMAP,	
  but	
  is	
  a	
  stand	
  alone	
  program	
  that	
  is	
  interac6ng	
  with	
  
FEMAP.

• There	
  are	
  a	
  number	
  of	
  codes	
  that	
  can	
  call	
  FEMAP	
  through	
  the	
  API:	
  Visual	
  Basic,	
  VBA	
  (Excel,	
  
Word,	
  Access,	
  ...	
  ),	
  C,	
  or	
  C++.	
  

• The	
  most	
  commonly	
  used	
  codes	
  used	
  are	
  Visual	
  Basic,	
  VBA,	
  and	
  WinWrap.

• WinWrap	
  is	
  a	
  flavor	
  of	
  Visual	
  Basic	
  that	
  is	
  included	
  with	
  FEMAP.	
  In	
  the	
  FEMAP	
  interface,	
  
WinWrap	
  is	
  noncompilable,	
  for	
  this	
  reason	
  many	
  choose	
  not	
  to	
  use	
  it,	
  but	
  it	
  is	
  a	
  very	
  
convenient	
  way	
  to	
  program	
  if	
  your	
  specific	
  applica6on	
  does	
  not	
  need	
  to	
  be	
  compiled.	
  

• This	
  tutorial	
  will	
  focus	
  exclusively	
  on	
  using	
  WinWrap	
  via	
  the	
  FEMAP	
  API	
  window.

What	
  is	
  an	
  API?
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• This	
  is	
  the	
  op6onal	
  FEMAP	
  API	
  edi6ng	
  
window.

• Although	
  the	
  window	
  appears	
  to	
  be	
  part	
  
of	
  your	
  FEMAP	
  session,	
  it	
  is	
  not.	
  It	
  is	
  
merely	
  a	
  code	
  edi6ng	
  tool.
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What	
  is	
  Object	
  Oriented	
  Programming?

• Tradi6onal	
  programming	
  is	
  usually	
  seen	
  as	
  being	
  a	
  set	
  of	
  func6ons,	
  or	
  simply	
  as	
  a	
  list	
  of	
  
instruc6ons.

• Object	
  Oriented	
  Programming	
  (or	
  OOP)	
  can	
  be	
  seen	
  as	
  a	
  group	
  of	
  Objects	
  that	
  cooperate	
  
with	
  each	
  other.	
  Each	
  of	
  the	
  objects	
  have	
  their	
  own	
  dis6nct	
  set	
  of	
  capabili6es.

• OOP	
  programming	
  is	
  quite	
  complex	
  and	
  includes	
  topics	
  such	
  as	
  inheritance,	
  
encapsula/on,	
  among	
  others.	
  These	
  more	
  complex	
  ideas	
  are	
  not	
  immediately	
  necessary,	
  
and	
  will	
  not	
  be	
  discussed.	
  In	
  fact,	
  the	
  FEMAP	
  API	
  has	
  made	
  it	
  prehy	
  much	
  unnecessary	
  to	
  
ever	
  have	
  to	
  learn	
  these	
  concepts.
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Organiza6on

FEMAP

Visual	
  Basic	
  Code

API

It	
  is	
  helpful	
  to	
  think	
  of	
  each	
  of	
  the	
  en;;es	
  as	
  being	
  separate.
• Your	
  Visual	
  Basic	
  code	
  acts	
  like	
  a	
  tradi6onal	
  code,	
  i.e.	
  as	
  a	
  set	
  of	
  

instruc6ons.
• The	
  VB	
  code	
  makes	
  requests	
  of	
  the	
  API,	
  which	
  then	
  acts	
  upon	
  

those	
  requests	
  either	
  by	
  retrieving	
  from	
  and	
  pujng	
  things	
  into	
  
the	
  FEMAP	
  database.

• FEMAP	
  is	
  a	
  database,	
  which	
  only	
  holds	
  and	
  displays	
  data.
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The	
  FEMAP	
  API	
  Objects

• The	
  objects	
  found	
  in	
  the	
  FEMAP	
  API	
  fall	
  into	
  two	
  categories:

• The	
  FEMAP	
  Applica/on	
  Object
• Stand	
  Alone	
  Objects

• Generally	
  speaking,	
  these	
  objects	
  act	
  have	
  the	
  following	
  proper6es:

• The	
  FEMAP	
  Applica/on	
  Object	
  has	
  all	
  the	
  proper6es	
  needed	
  to	
  create	
  things.	
  It	
  is	
  the	
  
object	
  that	
  will	
  be	
  used	
  to	
  create	
  geometry,	
  measure	
  things,	
  mesh	
  geometry,	
  delete	
  
en66es,	
  etc.

• The	
  Stand	
  Alone	
  Objects	
  are	
  used	
  to	
  manipulate	
  exis6ng	
  en66es.
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Slide	
  Reserved	
  for	
  Par6cipa6ng	
  Predic6ve	
  Engineering	
  Clients

If	
  you	
  would	
  like	
  full	
  access	
  to	
  these	
  notes	
  they	
  can	
  be	
  purchased	
  from	
  Predic6ve	
  
Engineering.	
  	
  

Please	
  contact:	
  	
  Training@Predic6veEngineering.com	
  or	
  call	
  503.206.5571	
  

mailto:Training@PredictiveEngineering.com
mailto:Training@PredictiveEngineering.com
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Movie	
  File:	
  Workshop	
  1	
  –	
  Recording	
  a	
  Femap	
  Macro	
  /	
  API	
  Workshop	
  1.wmv

Topics	
  Covered:
• Programming	
  Panes
• Programming	
  Files
• Custom	
  Toolbars	
  and	
  User	
  Commands
• Preferences

Workshop	
  1:	
  	
  Recording	
  a	
  Femap	
  Macro	
  (.pro,	
  .prg)
Introduc)on:	
  	
  Femap	
  automa6on	
  doesn’t	
  have	
  to	
  be	
  difficult.	
  	
  In	
  fact,	
  with	
  the	
  macro	
  recording	
  capabili6es,	
  it	
  can	
  be	
  
down	
  right	
  easy.	
  If	
  you	
  have	
  repe66ve	
  modeling	
  process	
  that	
  you	
  want	
  to	
  automate,	
  you	
  can	
  create	
  a	
  program	
  file	
  
that	
  will	
  save	
  you	
  serious	
  modeling	
  6me.

Workflow:
• Select	
  a	
  process	
  to	
  automate.
• “Clean	
  it	
  up”	
  –	
  You	
  want	
  your	
  program	
  to	
  only	
  

record	
  the	
  necessary	
  clicks	
  and	
  commands.
• Start	
  recording	
  and	
  run	
  through	
  the	
  process.
• Save	
  the	
  program	
  file.
• Set	
  the	
  program	
  to	
  run	
  automa6cally	
  at	
  startup.
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Topics	
  Covered:
• API	
  Files	
  vs	
  Program	
  Files
• Connec6ng	
  to	
  Femap
• Auto	
  Complete	
  within	
  the	
  API	
  Programming	
  Window
• Data	
  Types
• Parameter	
  Info

Workshop	
  2:	
  	
  “Hello	
  World”	
  -­‐	
  Your	
  First	
  Femap	
  API
Introduc)on:	
  	
  Programming	
  can	
  be	
  very	
  in6mida6ng.	
  For	
  the	
  unini6ated,	
  the	
  code	
  sijng	
  within	
  a	
  Femap	
  API	
  file	
  is	
  
confusing	
  and	
  overwhelming.	
  In	
  this	
  workshop,	
  we	
  will	
  take	
  the	
  first	
  step	
  in	
  programming	
  and	
  simply	
  prove	
  to	
  
ourselves	
  that	
  connec6on	
  to	
  the	
  Femap	
  interface	
  through	
  the	
  API	
  can	
  be	
  accomplished	
  by	
  “non-­‐programmers”.	
  	
  

Connec6ng	
  to	
  Femap	
  (Help	
  Sec6on	
  3.1.2)
Dim	
  App	
  As	
  femap.model
Set	
  App	
  =	
  feFemap()
(Does	
  not	
  work	
  from	
  VB	
  in	
  Excel)

Dim	
  App	
  As	
  femap.model
Set	
  App	
  =	
  GetObject(,"femap.model")
(Does	
  not	
  work	
  from	
  VB	
  in	
  Excel)

Dim	
  App	
  as	
  Object	
  
Set	
  App	
  =	
  GetObject(,	
  "femap.model“)

Movie	
  File:	
  Workshop	
  2	
  –	
  Hello	
  World	
  /	
  API	
  Workshop	
  2.wmv
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Slide	
  Reserved	
  for	
  Par6cipa6ng	
  Predic6ve	
  Engineering	
  Clients

If	
  you	
  would	
  like	
  full	
  access	
  to	
  these	
  notes	
  they	
  can	
  be	
  purchased	
  from	
  Predic6ve	
  
Engineering.	
  	
  

Please	
  contact:	
  	
  Training@Predic6veEngineering.com	
  or	
  call	
  503.206.5571	
  

mailto:Training@PredictiveEngineering.com
mailto:Training@PredictiveEngineering.com
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Topics	
  Covered:
• Connec6ng	
  to	
  Femap
• Property	
  Object
• Set	
  Object
• Variable	
  Object
• En6ty	
  SelectID	
  Dialogue	
  Box
• User	
  Dialogue	
  Box
• feAppEventCallback
• Analysis	
  Object
• Material	
  Object

Workshop	
  7:	
  Modifying	
  the	
  Model	
  with	
  the	
  API	
  and	
  Event	
  Callback

Introduc)on:	
  	
  The	
  key	
  components	
  of	
  the	
  program	
  are	
  model	
  
modifica6on	
  and	
  the	
  event	
  callback	
  command.	
  The	
  event	
  callback	
  
command	
  ac6vates	
  a	
  specified	
  command	
  when	
  an	
  event	
  occurs.	
  In	
  
the	
  case	
  of	
  this	
  program,	
  the	
  command	
  is	
  analysis	
  and	
  the	
  event	
  is	
  
the	
  loading	
  of	
  an	
  output	
  set.

Workshop	
  Files:	
  Workshop	
  7	
  –	
  Modifying	
  the	
  Model	
  /	
  Simple	
  Plate.modfem,	
  Startloop.bas,	
  
callback.bas

Movie	
  File:	
  Workshop	
  7	
  –	
  Modifying	
  the	
  Model	
  /	
  API	
  Workshop	
  7.wmv


