ME 575
Solving the Twobar Truss Problem Using Isight
1. Log on to an RGS server and launch the Isight 5.5 Design Gateway, as shown below.

2. Create an Optimization Loop by either dragging the Optimization component icon
onto the Task icon
and confirming the change, or right-click on the Task icon then
select Change to… > New, then select the Optimization option and click OK.
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3. From here, there are two basic ways for Isight to compute the constraint and objective
functions. The first is with the built-in Calculator component
under the Activities
tab. The second is with a pre-compiled executable that the user creates and connects
with Isight using the Simcode component

, also found under the Activities tab.

Setting up the Calculator component
1. To use the Calculator component, click and drag the icon onto the lower edge of the
workflow loop in between the Begin and End nodes. Your workflow should now look
like this:

2. Double-click on the Calculator icon in the workflow to edit the component.
3. In the editor window, type in the formulas you would like the Calculator to compute,
using the variable names you desire, following the simple format shown below.
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4. Once each formula is free of syntax errors (other than the undefined variables), click OK
to close the editor.
5. Click on the Parameters tab near the top of the screen and you will see fields where you
can edit the values of the variables you created. Enter the values of the input variables in
the value field. The input variables are signified by an orange arrow in the mode field
while the output variables have a blue arrow.

6. The Calculator component is now complete. Continue now to the Setting up the
Optimization Component section below.

Setting up the Simcode component
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1. To use the Simcode component, click and drag the icon onto the lower edge of the
workflow loop in between the Begin and End nodes. Your workflow should now look
like this:

2. Before this component can be utilized, a extra work must be done.
a. Create an executable that reads from an input file, performs the necessary
calculations, then writes to an output file similar to the one below.

b. Create an input file that contains the input variables similar to the one below.
Remember to follow the name=value format for each variable.
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c. Create an output file that contains any calculated function value you might want
in the name=value format similar to the one shown below.

3. Double-click on the Simcode icon in the workflow to edit the component.
4. Click on the Input tab, then the big Click here to open a new data source button.

5. Select Update a template file, then click NEXT.

6. Browse to the location of the input file and select the Read template from this file for
every run radio button, then click NEXT.
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7. The Local File Name field should automatically have the name of the input file without
the full path. This is correct. Simply click NEXT.

8. Select Name/Value in the format window, then click NEXT.
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9. You should now see a highlighted form of your input file. Make sure the Equals ‘=’
radio button is selected. You should see something similar to what is shown below.

10. The next screen will show you the variables that were created along with their values
from the input file. Feel free to modify any nominal value here, then click FINISH to
close the wizard.
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11. Now click on the Command tab. Make sure you are in the Basic section. In the field
provided, type in the full path to the executable you will run, or click on Find Program...
and browse to it.

12. Now click on the Output tab. A similar process will be followed as the input file. Start
by clicking the large Click here to open a new data source button.

13. Next to the Sample File field, click the BROWSE button to select your output file. The
Local File Name will automatically grab the file name, then click NEXT.
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14. Select the radio button Don’t store the file. The File cannot be mapped to other
components, then click NEXT.

15. Select the Name/Value option in the Format window and click NEXT.
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16. Select the Equals ‘=’ radio button, if not already selected and click NEXT.

17. You will see the output variables that have been created along with the values Isight
found in the output file. Don’t worry about changing these values as they will be
modified by the optimization routine. Click FINISH to close the wizard.
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18. The Simcode component is now complete. Click OK to close it. Now continue to the
Setting up the Optimization component section.

Setting up the Optimization component
1. For this section, I will use the variables created by the Calculator component, as shown
above (the same process is followed for the Simcode component’s variables). Click on
the Workflow tab to return to the original screen and double-click on the Optimization
component to edit its functionality.
2. In the General tab, select LSGRG as the Optimization Technique. We will use its
default settings in this example.
3. In the Variables tab, select the check boxes next to diameter (d) and height (H), and
modify the lower and upper bounds of each as shown below.
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4. In the Constraints tab, select the check boxes next to deflection, stress, and
stress_minus_buckling, and input each constraint upper and lower bound.

5. In the Objectives tab, select the check box next to weight. The default direction for
objectives is minimize. Click OK and we are now ready to solve.
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Running the Optimization
1. To execute the workflow, click on the Run button.

You will then see the Runtime Gateway display, showing the workflow and will
automatically begin iterating. You know the execution is successful and complete when
you see a checkered-flag appear above each component in the workflow.

Viewing the results
1. To see what happened in the optimization, click on the History tab to see the optimization
loop’s history of input values and output values. The green row shows the optimum and
the red rows show times when constraints were violated.
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2. To see plots of the design space, first click on the Visual Design tab then on the “Create
Approximation” button.
3. You can then view the data in a myriad of ways, including 3D surface plots, 2D contour
plots, correlation graphs, etc.
a. 3D surface plots are found under the Visualization tab, then the 3D Graphs tab.
Double click on any image to open the plot.
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b. Plot controls are on the left, allowing you to zoom, pan, and rotate the plot. You
may change the plot input variables (X-axis and Y-axis) and output variable (Zaxis) below the displayed plot. Double-clicking on the plot will return to the
previous selection screen.
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c. 2D contour plots are found under the Contour Graphs tab and have similar
functionality as the 3D plots.

d. Clicking on the Local Effects or Global Effects tabs, then double-clicking any
output variable allows the user to discover, based on the optimization, how much
each variable affects that particular output variable, both constraints and
objectives.
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e. Click on the Summary tab to view a textual optimization summary, including
termination reason (here the Kuhn-Tucker conditions were satisfied) along with
the optimum and constraint values at the optimum.
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