
Using the FEMAP API 
This material is designed to provide an introduction to programming in the FEMAP API 
(Application Programming Interface). 

Documentation 

FEMAP API Document 
The FEMAP API is extensively documented as part of the standard FEMAP 
documentation set.  A standalone PDF file, API.PDF can be found in the /PDF directory 
underneath the main FEMAP directory.   

Chapters 1 & 2 
API.PDF – Chapters 1 and 2 serve as general introduction to the API, for reference 
purposes, you will find Chapter 3, 4 and 5 most useful. 

Chapter 3 
Chapter 3 is closely aligned with the 
FEMAP User Interface, and contains 
commands from the UI.   

User Interface Commands 
In the File, Tools, Geometry, Connection, 
Model, Meshing, etc. sections, you will 
find familiar commands from the FEMAP 
User Interface.  For example, if you 
wanted to find the API command for 
merging 
coincident nodes, 
your familiarity 
with the FEMAP 
User Interface 
will tell you that 
the command can 
be found in the 
Tool Methods 
section of the documentation.  



Standard FEMAP Dialog Boxes 
The FEMAP API provides direct access to the following standard FEMAP Dialog Boxes.  

 

 

Coordinate Methods 
Prompts the users to select a 3-D coordinate in space.  The various API commands in this 
section provide GUI prompting for the user to select a 3-D coordinate.  In addition, API 
commands that calculate or transform 3-D coordinates are also detailed.  Similar to all of 
the standard dialog boxes in FEMAP, the Coordinate Box/API provide numerous useful 
methods for recovering or calculating the value of a 3-D location in space, including – 
Between Two Other Locations, On the Workplane, Curve/Curve Intersection, On Point, 
middle location of a curve, On Node, Project onto Curve, Offset, Project onto Surface, 
Curve/Surface Intersection, CG of Surface, Mesh Location, Along Curve, and On Surface 
(Parameter Space). 

Vector Methods 
The FEMAP API hosts numerous functions for prompting the user to select a Vector, and 
perform calculations on vectors. 
 

 
 
Similar to the GUI, users can be prompted to select a vector using any of the standard 
methods. In addition, functions for calculating the angle between vectors, length of a 
vector, vector cross products and dot products are provided. 

Plane Methods 
The API provides 
access to FEMAP’s 
standard plane 
specification dialog 
box and functions. 
 
 
 



Miscellaneous User Interface Functions 
Chapter 3 documents some useful functions for collecting information from the end user.   
 
Function Description 
feGetReal Prompts the user for a real number, provides a lower and upper 

limit for data checking. 
feGetInt 
 

Prompts the user for an integer number, provides a lower and 
upper limit for data checking. 

feAppMessageBox 
 

Pops up a Message Box using 
FEMAP’s MsgBox.  
Depending on your 

development tool, there may be 
standard Message Box 

functionality exposed there as 
well. 

 

feAppColorPalette 
 

Brings up FEMAP’s standard color palette dialog box. 

 

View Management 
Details API access to management of the views in FEMAP.  The most commonly used 
function here would be feAppGetActiveView, which will recover the ID of the active 
view, you can then use this to load that view and manipulate its settings. 

Embedding Applications 
The section provides details on how your API program will be connected to the FEMAP 
user interface.  If your program is just a number cruncher, there is not need to worry 
about this at all.  If you are writing a program that will be needed on constant interactive 
basis while FEMAP is open, consider embedding your application using 
feAppRegisterAddInPane. 

Locking FEMAP 
Provide API access to locking the FEMAP user interface while your program is running.  
Caution should be used when using the lock, if your program is not fully debugged, 
and possibly goes in to an infinite loop, stopping it will be impossible with the built in 
programming environment since the GUI is locked.  Turning on locking is only 
recommended once your program is fully debugged and extensively tested.  When the 



GUI is locked, your program may run faster since FEMAP does not have to updated the 
GUI dynamically as things change in the database. 

Status Bar 

 
 
This section describes API access to FEMAP’s Status Bar.  In an application where a 
significant amount of time may be spent in calculations, an updating status bar can 
provide the user with graphical feedback that something is still happening. 

Messages and Lists Window 
A single function is detailed here, feAppMessage.  This provides direct access to the 
FEMAP Messages and Lists Window. 
 
Sub Main 
 Dim App As femap.model 
 Set App = GetObject(,"femap.model") 
 rc = App.feAppMessage( FCM_NORMAL, "Send Text to Messages Window" ) 
End Sub 
 

 

File Utility Methods 
This section details file system utilities.  Of particular interest is a simple API function 
that uses FEMAP to bring up the standard file open dialog box.  With this, you can 
prompt the user to select a file from disk and then use that filename in your application. 

Chapter 4 
Chapter 4 is kind of a catch-all for API functionality is not directly related to specific 
entities in the FEMAP database (objects), but API functions that provide useful methods 
for you FEMAP based programs. 

Data Table Object 
Documents API access to the FEMAP Data Table.  With this functionality, you can treat 
the FEMAP Data Table like your own spreadsheet and populate its rows and columns 
with information from FEMAP entities, output data, and your own calculated values. 

ReadFile Object 
Documentation for the FEMAP API ReadFile object.  Simply put, the ReadFile provides 
API level access to FEMAP’s decades of file parsing experience.  The ReadFile object 



makes it possible for your program to use the exact same file i/o and parsing resources 
and functionality as we use in programming FEMAP. 

Selector Object 

 
Contains details of API access to the Entity Selector in FEMAP. 

Set Object 
Set Objects are probably the most powerful and most used non-entity object in the 
FEMAP API.  Details on the Set Object will be discussed in the Core Concepts section to 
follow.  In short, Set Object contain a list of IDs, and can be populated via user selection, 
or rules, i.e. all the nodes on a curve, etc.   

Sort Object 
The Sort object provides API access to sort algorithms. 

Chapter 5 
This is the real meat of the FEMAP API documentation.  Chapter 5 details in splendid 
detail all of the entity objects in the FEMAP API.  Details on this will be discussed in the 
next section. 



FEMAP API Key Concepts and Building Blocks 

Connecting to FEMAP 
Even from the built-in programming window in FEMAP, one must connect with FEMAP 
to initiate an OLE/COM conversation – the FEMAP programming window sets this up 
for you, automatically, each time you open it or start a new macro – 
 

 
 

Dimensioning and Creating Objects 
The Dim statement in BASIC dimensions a variable as a certain entity/object.  The Set 
command creates and instance of that entity/object – for example: 
 
    Dim feNode As femap.Node 
    Set feNode = App.feNode 
 
The Dim statement does nothing more than let the interpreter/compiler know what type 
of object the entity is.  The Set statement creates a new instance of that object ready for 
use.  Remember, the name can be just about anything, as long as the name is not the same 
as an existing BASIC command.  The code above could just as easily be – 
 
    Dim ajk1kska As femap.Node 
    Set ajk1kska = App.feNode 
 
And from then on, in the program ajk1kska is a node object. 
 



 
The creation code inside of FEMAP takes care of initializing some of the properties of an 
object.  In the code above, the new feNode does not have an X, Y, or Z value (they are 
0.0), but it does have the default color for nodes as defined in FEMAP’s Tools 
Parameters – so you don’t have to worry about setting all the properties when saving an 
object. 
 

 
 
 
 
 

FEMAP Entity Objects 
Entity Objects are equivalent to the entities that one sees in FEMAP.  These are nodes, 
elements, curves, points, output sets and output data, the entities that should be familiar to 
someone working with the FEMAP GUI.   
 
All Entity Objects are derived from the same base object 

• Common Properties 
o ID 
o Set ID – Set Based Object, Loads, Boundary Conditions, etc. 
o Active 

• Common Methods 
o Get 
o GetLibrary 
o Put 
o PutLibrary 
o Exist 
o Deletable 
o Delete 
o DeleteLibrary 
o Next 
o Prev 
o First 



o Last 
o NextSet 
o PrevSet 
o NextID 
o PrevID 
o NextEmptyID 
o PrevEmptyID 

 
 
Key Properties 
 

• Almost every entity has an ID in the API.  It is the same as its ID in FEMAP. 
• Set-Based Entities also have a .SetID attached to them, most often, loads and 

constraints, also output data. 
• Active – some entities use an active True/False flag, this is currently used with 

connections. 
 
Key Methods 
 

• Get – Gets an entity from the FEMAP Database 
• Put – Puts an entity into the FEMAP Database 

 
When you Get something from the database, all you need is the ID 
 
rc = feNode.Get(111) ‘will get Node 111 from the FEMAP database.   
 
This is a good time to talk 
about “good” coding.  From 
the .Get documentation, if 
Node 111 does not exist, the 
“return code”, rc, will be filled 
with FE_FAIL ( defined as a 
global constant as “0”).  The 
same thing is true for a .Put, if 
FEMAP cannot put the object 
back into the database, the API 
will let you know.  It is highly 
recommended that you think 
about what can go wrong in 
your program, and what the 
user might do, an example of 
an error checking put would 
be: 
 
 



• NextEmptyID – this method is extremely useful, it let’s you know the next ID that 
will be used when you .Put an object.  For example, if wanted to write an API 
program that would put a new node, at the next empty ID in the database – 
 

 
 

Using the method above, the Node ID of the node that is being created is stored 
separately, and could be used later on.  If one does not care what the node is later 
on, the code could be condensed to – 

 

 
 



• Exist – let’s you know if something is already in the data base 
• Deletable – returns True/False as to whether something could be deleted, 

basically, just like FEMAP, you can’t delete a node that is still used to define 
elements, even with the API. 

• Next, Prev, First, Last – self-explanatory. 
 

 

After doing a .Get(), and making changes to any entity, you 
have to do a .Put() to put it back in FEMAP.  Remember, the 
.Get() loads the object you have created in your API program, 

without the .Put(), it is not getting back to the FEMAP 
database. 

 
 
For example – 
 
rc = feNode.Get(100) 
feNode.color = FCL_BRIGHTCOBALT 
 
won’t change the color of Node 100 in FEMAP, until you 
 
rc = feNode.Put(100) 
 

Walking the Entities 
In many API programs, you will find yourself walking through all instances of a 
particular entity, this is conveniently handled with the .Next() method attached to all 
entity derived objects.  For example, what follows is simple API, that will print out a 
message if a nodes X value is less than 0.0 
 

 
 



The first call to feNode.Next(), since the feNode object has not been loaded yet, 
automatically loads up the first node in the FEMAP database.  Each subsequent call loads 
up the next node in the database, and finally, after the last node, returns a “0” which 
forces the While…Wend loop to exit. 
 

 

The While…Wend Loop, combined with the Entity .Next() 
Method works with all FEMAP Entities.  You can use this 
technique to loop through all of any type of entity in the 

FEMAP Database. 

 

Using the FEMAP API – Exercise 1 
Open APIEX1.MOD 
Write an API that loops through all the elements, listing any one that is a 3-Noded 
Triangle Shell. 



Answer: 
 

 
 
Output: 
 

 
 



FEMAP API Sets 
There is nothing in the FEMAP that is more useful, and more powerful than the Set 
Object.  In essence, it is very simple; a set is list of ID numbers.  You can fill in the ID 
numbers in several ways – 

• Prompt the user to select entities via the FEMAP User Interface, using the 
standard entity selection dialog box - .Select() 

• Fill in the ID numbers using the values in another set .AddRule() 
 

 

This is a very important concept.  You can have one set with 
Node IDs, and use that set to create one that Element IDs of 

elements connected to the nodes in the Node Set. 

• From an existing FEMAP Group – Groups can be used to create Sets, and Sets 
can be used to create Groups. 

 

Walking the IDs in a Set 
First Set Example, in this Example, the user is asked to select curves, and then the ID 
values stored in the Set are accessed sequentially to print out a listing of the curves 
selected. 
 

 
 
You should note that in this example, the curves themselves are never loaded.  The only 
thing stored is the Curve ID numbers, which are then printed out.   
 
 



Walking the IDS in a Set, and Loading Objects 
In the following example, the curves are loaded as each ID is retrieved, and the message 
is updated to add some information about the curve. 
 

 
 
Please note the Format$ String function.  This is a standard BASIC function that can help 
format text before it is printed or sent to a file, in this case the output looks like – 
 

 



Using a Set Object to Define Another Set Object 
We will now update the base API to ask the user to select curves, and then use that curve 
set to create a node set that represents all the nodes in the model associated with that 
curve. 
 

 
 
The key line being the .AddSetRule, where the API takes all the curves in the set with ID 
number cuSet.ID, and adds the IDs of the nodes associated with them to the ndSet. 
 
There are numerous Rules fully document in API.PDF (Section 4.4.2.7) 



Group Selection Rules 
 
 

 
 
 
 



Working with Views 
The FEMAP API makes it possible for your programs to change all of the view settings 
in FEMAP updating the way your model looks on screen. 
 
Access to the views in FEMAP is accomplished with the View Object.  Using the View 
Object is very similar to use the View Options command in FEMAP. 
 

 
In the “View Options” dialog 
box above, toggling the “Label 
Prefix” option can be 
accomplished with the 
feView.Draw(0), or 
feView.Draw( FVI_LABEL ) 
 
 



The feView object is very complicated, do not hesitate to contact someone in the FEMAP 
Development organization to help determine which API Property/Method is required to 
accomplish the model view objective you wish. 

Working with Views Example 

 
 
Key Points – 

• Specific API Function to Get the Active View 
• feView.Get 
• Set some options 
• feView.Put 
• Specific API Function to force a screen regenerate 

 



Working with Output Data 
The most important message when dealing with Output Data is to use the “Set-
Up”/”Helper” functions included in the API. 

Nodal Data 
Nodal data is simply that, data at the nodes.  It can be scalar, or vector.  With vector 
based data, the “total” vector doesn’t really mean a lot to FEMAP, it’s the three 
components that are used to draw everything.   
 
Nodal Scalar Data – feOutput.InitScalarAtNode 
 
Nodal Vector Data - feOutputInitVectorAtNode 
 

Elemental Data 
 
From Section “8.2.2.2 Selecting Data for a Deformed or Contour Style” in the FEMAP 
Command Reference Manual: 

The data conversion procedure is used at all nodal locations to get the basis of the plot. Next, FEMAP 
linearly interpolates the data to produce the corresponding colors between locations. Thus, data conversion 
can significantly affect the results if there is a large gradient across adjacent elements. If elemental contours 
are on, FEMAP only averages results at the specific node if there are no discontinuities according to the 
Elemental Contour Discontinuities settings. FEMAP produces results at each node and element centroid, 
and then uses this information to generate the display.  

The following example illustrates how the data conversion process works. If an interior node N of a 
continuous mesh (no geometric or material breaks) is attached to four elements, it will have four values 
associated with it for a given stress vector: . 

• corner data (w, x, y, and z in the figure), or  
• if Use Corner Data is off, elemental centroidal data (A,B, C, and 

D)  

The table shows how, in the example, the stress at node N is calculated 
for each option. 

Data Conversion Option Result with Corner Data Result with Element Centroids (no corner data) 
Average  (w + x + y + z)/4  (A + B + C + D)/4  
Max Value  max (w, x, y, z)  max (A, B, C, D)  
Min Value  min (w, x, y, z)  min (A, B, C, D)  

Hint: 
You can use the difference in Max Value and Average results to make a quick estimate of the fidelity of 
the model. If there is a large difference between these two contours, especially at locations that do not 
have sharp corners or breaks in the model, your FEA model may require a finer mesh.  

 

 



The point here is that there is simple elemental data, where you have a data value at the 
centroid of each element, and element data with corners, where there are data values at 
the nodes of the elements. 
 
Helper functions – InitScalarAtElem and InitElemWithCorner 
 

Working with Other Programs 
Microsoft Excel 
Before writing code to work with Excel, we will need to set up and Object Reference to 
Excel in the FEMAP built-in API Programming Environment.   
 
Right-click in the FEMAP API Programming Window – select References – 
 

 
 
Choose Microsoft Excel and add it. 
 

 
 



Once the Reference is in, the Intellisense will pick up on the Excel object 
and make it easier to program using the Excel Object Model.  There is an 
excellent example in /api/PostProcessing/Nodes Export Temps To Excel. 
 
Connect to Excel and create a new WorkBook and WorkSheet – 
 

 
 
Fill the contents of the WorkSheet - 
 

 
 
Make Excel visible – 
 

 


