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INTRODUCTION  
 

 

Scientific Toolkit for Opensees (STKO) User Manual comprises  all essential and practical 

information for the customer  to use this  software . This manual contains  a description of 

functions and capabilities from preproc essing till  postprocessing phase, including  proc edures 

for meshing, analysis and also an introduction to customization.  The format  of the manual  

may be  updated for latest STKO version.  

 

 

What  is STKO?  

STKO is a cutting -edge complex data visualization tool  for Opensees. By using STKO a user can 

create a  Tool Command Language  (TCL) input file for Opensees and after processing  read  the 

output file and data through its graphic interface . Here are  presented the adopted HDF5 

database library, the structure of the proposed file format, the Python -based scripting 

interface for manipulation and customization of results and  also the implementation of the  

new recorder class in OpenSees.  

webpage: www.asdeasoft.net/stko  

 

 

 

 

 

 

 

 

 
Figure 1. STKO examples 

http://www.asdeasoft.net/stko
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1. Get Started - STKO User Interface  

  
 

STKO user-friendly interface enables users to easily understand how to manage models with 

easy and full control. The program includes two modules: the Pre Processor  module  and  the 

Post Processor  one. 

 

1.1. User Interface (How to Navigate)  

Here is introduced the pre -processing and post -processing module double interface of STKO 

and how to interact with it. Some items are presented in both modules of STKO. The following 

examples are from the postprocessing one.  

SoftwareɅs interface is divided into 7 sections (Figure 2):  

(1)  Pre and Post Processor interface  

(2)  Main Toolbar  

(3)  Work Tree window  

(4)  Terminal window  

(5)  Editor window  

(6)  Quick access window  

(7)  Render view 

 

 

Figure 2. STKO Interface. 

(1) Pre and Post Processor interface.  The working context can be selected by the user in 

the upper right of the window.  
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Figure 2. Pre Processor Toolbar 

 

 

 
Figure 3. Post Processor Toolbar 

 

(2) Main  Toolbar.  This Toolbar organizes and displays tools by task.   

 

 
Figure 4. Main Toolbar 

(3) Work Tree. The Work Tree contains all the hierarchical information about the models.  

 

 
Figure 5. Pre-Processor Work Tree 

 
Figure 6. Post-Processor Work Tree 

 

In the Pre Processor Work Tree  user can move  previously created items to list them in the 

correct order even if they were created later. The up and down arrow s allows user to move 

them along  the work tree.  
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Figure 7. Before the moving of a previously created item 

 
Figure 8. After the moving of the item 

   

(4) Terminal Window.  This Window contains two text editors.  The first one shows the 

software commands output while in action. The second one is the Input  bar , which provides a 

fast way to enter commands ; coordinates and values directly using the keyboard . Input bar 

also has an auto compilation  feature (Figure 12) 

 

 
Figure 9. Software output  

          

 

                                                                          

Figure 10. Input user 

 

 

Figure 11. Example of auto compilation command 

(5) Editor  Window. This window shows all features related to the object selected in post -

processor  module : information, surface color map, color map, visualization.  

 

SCROLL ARROWS 
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Figure 12. Editor window 

(6) Quick access Toolbar . This toolbar gives the possibility to set views, grid, zoom, show 

vertices, edges and surfaces.  

 

 

 
 Figure 13. Quick access toolbar 

 

(7) Render window . This window shows the model and its features.  

 
Figure 14. Render window 

Zoom  Views 

Grid  Osnap 

Show/Hide elements and local axes 

Select/Unselect elements  Perspective  

Parallel  
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1.1.1. Keyboard & Mouse Commands  

      

Mouse Wheel Hold down:  it pans the view in the space.  

 Scroll Up:  scrolling the mouse wheel up will zoom the object in.  

 Scroll Down:  scrolling the mouse wheel down will zoom the object out.  

       

Right -Click: the right mouse button click enables user to repeat a previous command.  

      Mouse Wheel + [Ctrl]: Holding the mouse wheel + Ctrl down and moving the mouse will 

rotate the view around the object.  

 [Canc]: it deletes the selected objects.  

 [Esc]: It deselects all selected objects.  

  [Ctrl]+[Z]: The equivalent of UNDO.  

 [Ctrl]+[Y]: The equivalent of REDO.  
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1.1.2. Gesture Commands  

STKO enables users to use touch screen  commands (or gestures) if the computer has this feature. 

Fingers may use any of these tricks:  

 Move:  Place two fingers on the screen and then move them to move the view around the 

object.  

 

 

Zoom in & Zoom out: simply  use two fingers and pinch them inwards  (to zoom out) 

or  pinch them outwards  (to zoom in).  

 Tap: The equivalent of a mouse Click . It enables users to select single objects on the 

interface.  

 Ctrl+Tap: The equivalent of a mouse Click + Ctrl. It is used to unselect single objects on the 

interface. To unselect multiple objects, use one finger to double tap and drag from right to 

left holding the Ctrl Key down.  

 Crossing Selection:  To imitate the mouseɅs selection, simply  use one finger to double tap 

and drag from right to left to select all objects that are crossed by the selection rectangle.  

 Window Selection:  To imitate the mouseɅs selection, simply  use one finger to double tap 

and drag from left to right to select all objects that are entirely enclosed in the selection 

rectangle.  

 Rotate to turn: Hold down one finger on screen and rotate it in a circular motion either 

clockwise or counterclockwise.  
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1.2. Handling Selection  

User can easily select more than an element of the geometry  by using some Quick access 

toolbar commands above the render window.  

 
 

 

Figure 15. Handling Selection Toolbar 

 

Otherwise, geometries can be quickly selected in the Work Tree where all the  modelɅs 

geometries are listed under the item  Geometry . By clicking on the item, a subgrou p of 

entities wil l appear under geometry in order to select not only the whole geometry but also 

each element that made it up.   

 
Figure 16. Work Tree 

 

Obviously, some commands (such as Loft, CAD commands, etcɎ) do not permit a multiple 

selection. For this reason meanwhile using them the  selection command in the Quick Access 

Toolbar will be turned off.  

 

 

 

 

 

 

 

 

vertices  edges faces solids  all interaction  

Subgroup of ɈLinesɉ 

Subgroup of ɈLinesɉ 

 
Subgroup of Ɉϥnteractionɉ 
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1.3. Create, Edit  and Save Pre and Post Processor Documents  

To Create a New document or Open  an existing one, user can choose the corresponding 

commands in pre -processor interface :  

 
 

 
Figure 17. Home section in the Pre Processor main Toolbar 

 

To save the current document select from the main Toolbar: Home  > Save. Click Save as to 

save the current document to a new location use. If the current document has never been 

saved before, Save command will automatically call the Save as command to  name file for 

the first time.  The file extension is .scd (STKO CAE Document).  

 

The post -processor interface  stores data such as: loaded output databases, plots, charts 

ex.Ɏ The file extension is .sped  (STKO Post-Processing Document). Like in pre -processor 

inte rface select from the Toolbar: Home  > Save to save the current document.  Use Save as to 

save the current document to a new location . If the current document has never been saved 

before, Save command will automatically call the Save as command to name the f ile for the 

first time.  

 

To Open an existing DB  (database), Reload  or Close DB  click on corresponding commands:  

 

 
Figure 18. Home section in the Post Processor main Toolbar 

The program let load more than a single Database in Post -Process or  Section  and more than 

one between Plots and Plot Groups, charts and its data.  Whenever user would  open a saved 

post -processor document, it will include .mpco files with Plot Groups and Charts created by 

user without losing data.  
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Figure 19. Post-Processor Work Tree of a Structure 

User can choose  between different kind of Plots (Deformed Shape, Surface plot, Volume plot, 

Beam/Shell Fiber plot, Gauss Point Plot) . With r ight -click on Plot Groups  > New Plot Group > 

right click on New Plot Group and cho ose which Plot needs to be shown . Select on Plot and 

see all data i.e.: Information, Data, Color Map and Visualization  can be set on the Editor Panel.  
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Figure 20. Example of Surface color map 

 

To Delete  a New Plot Group  or a single Plot  click with the right mouse button on the 

corresponding item and select Delete Plot (or Plot Group ). (see § 3-3.2 Post processing 

module)   
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2. Preprocessing Module  

 
By using pre processing module a user can create input file for OpenSees, starting from CAD 

modeling until algorithms definition, in order to create a Tool Command Language (TCL) file 

with all information required by OpenSees to solve it.  

 

From CAD toMesh 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Solver  

OpenSees  
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2.1. Geometry  

In STKO, the definition of  Geometry is divided into eight sections: Exchange, Edit, Sets, Points, 

Curves, Surface, Solids and Boolean. Th ose are both arranged  in the geometry drop -down 

menu and in the main Toolbar, like every STKO features.  

 

Figure 21. Geometry drop-down menu 

 

Figure 22. Geometry main Toolbar 

 

Viewport and viewport proj ection  

Before starting, it is better to highlight the possibility for the user to  specify the design plane . 

By clicking on view cubes  from the Quick Access Toolbar user can choose on which view he 

wants to oper ate (above, bottom, front, back , left and right side).  Each view can be seen 

alternatively in parallel and perspective projection. In a parallel view , all the grid lines are 

parallel to each other, and identical objects look the same size, regardless of where they are in 

space. In a perspective view , grid line s converge to a vanishing point. This provides the 

illusion of depth in the viewport. Perspective projection makes objects farther away look 

smaller.  Click on axonometric  cube to have an axonometric projection.  

 

 
Figure 23. Quick Access Toolbar 
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Workplane  

STKO give the user the possibility to specify the construction plane . 

 

Workplane 3 points  

By the Workplane 3 points command  user  can set the  origin and orientation of 

the construction plane . Click on Document > Workplane 3 points . In addition, 

user can manually  specify new workplane 3 points or type x y and z (optional) 

coordinates after the origin.  

Workplane parallel  

By the Workplane Parallel command user can set the origin and orientation of the 

construction plane.  Click on Document > Workplane Parallel and offset the Work 

Plane along using plane.  Through this command the user can set the work plan and 

change the Cartesian references,  in order be able to work in different points of the work area.  

After creating workplanes user can save each created plan , choose and control s them  directly 

from the Work tree  where are listed and select one of them whenever needed.  

  

 

Figure 25. Workplane settings 

 

 

 
Figure 24. Workplane in the Document main Toolbar 

     

 

Workplane Offset: 30 








































































































































































































































































































































































