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1 GETTING STARTED 

Welcome to CORTIME, a unique optimization modeling tool that lets you quickly and efficiently 

optimize your designs created with SOLIDWORKS. CORTIME integrates into the Task Pane in 

SOLIDWORKS as shown below. 

 

Fig. 1 CORTIME Task Pane (right) in SolidWorks. 

Integration directly into SOLIDWORKS makes it very fast to get started with CORTIME by 

following this workflow: 

1. Create your part 

Design parameters that you want to use for the optimization should be given Smart 

Dimensions. Once the dimensions have been defined, they can be added individually, 

all together or as equations from the sketch to the Optimization Resources in CORTIME. 

 

2. Set up the optimization 

Add variables and objectives to the optimization setup by drag-and-dropping from the 

Optimization Resources. Variables are typically the design dimensions e.g. height, 

width, or length. Objectives are often quantities you want to modify e.g. mass, stress, 

or temperature. 

 

3. Run the optimization  

Modify optimization settings or use the defaults to run the optimization. You can follow 

the results of the optimization on the graph directly in SOLIDWORKS while the optimiza-

tion is running. 

 

4. Analyze your results 

When the optimization has finished, it is time to analyze your results to find the best 

design for your product. It is possible to restore any of the optimization steps by right-

clicking in the graph and selecting Restore Iteration. 

More details for each of the steps are given in the following sections. 
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1.1 TECHNICAL SUPPORT 
Please contact support@apiosoft.com for any questions related to this product. 

2 SET UP THE OPTIMIZATION 

The first tab to consider is the Setup located to the far left in the CORTIME Task Pane. Everything 

needed to define the optimization variables and objectives is available here. 

 

Fig. 2 Setup tab. 

2.1 OPTIMIZATION RESOURCES 
At the top of the setup panel is the Optimization Resources containing everything that you 

would want to add as a variable or objective. 

If any of the resources fail to update its value, it will often help to force an update by rebuilding 

the SOLIDWORKS document. 

In case of a multi-study (*Not available in SOLIDWORKS 2015 and 2016) file a number will 

appear inside parentheses next to each category. This number indicates the amount of studies 

included. When displaying any of the categories you will see that every Optimization Resource 

has also a number next to it. This number indicates which study the resource belongs to, and, 

in some cases, can be changed in the drop down menu called “Study”. 

 

Fig. 3 Optimization resources window from a multi-study file. 

2.1.1 Sensors 

Sensors created in SOLIDWORKS will appear here, they are typically used for optimization 

objectives as they provide an easy way to access mass properties and simulation data at 

selected entities or over entire features. Measurement and costing sensors are not supported. 

mailto:support@apiosoft.com
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2.1.2 Dimensions 

Dimensions added from features and sketches will appear here. They are generally used as 

optimization variables and will define the solution space available to explore. 

2.1.3 Equations 

Global equations from SOLIDWORKS will appear in this category. They are often used to control 

dimensions of the design model. Along with the Dimensions, they will generally be used as 

optimization variables, although some problems might require the use of equations as 

objectives. 

2.1.4 Mass Properties 

The mass properties of the model are available in this category. The value of each of them is 

also available by creating SOLIDWORKS Sensors. They will generally be used as objectives. 

2.1.5 Loads and Restraints 

External loads specified in a SOLIDWORKS Simulation are available in this category. This includes 

all kinds of loads, like Torque or Force from a Static Analysis or Heat Flux from a Thermal Study. 

Under this category will also appear other variable components like the Emissivity from a 

Radiation study in a Thermal Analysis. They generally be used as objectives, although some 

cases might require to used them as variables. 

2.1.6 Mesh Settings 

Characteristics of the mesh will appear here. Currently only the Growth Ratio is supported. 

2.1.7 Materials 

Material properties can be used as variables in an optimization. To do this, the first step is to 

create a new Category called CORTIME in the Custom Materials library. Inside this new category 

new custom materials can be created and then used in the optimization. 

For it, the material must be applied to a simulation study. Once it is done, the material 

properties will appear on the CORTIME resources. 

It is possible to use any material parameter—Young’s modulus, Poisson’s ratio etc. as an 

Optimization Variable. The optimization will change the name of the material to User defined, 

but the material properties are the same as the originally applied materials, except, of course, 

for the material parameters that have been used for the optimization. 

2.1.8 Flow Simulation Goals *Not available on SOLIDWORKS 2015 

Goals added to a SOLIDWORKS Flow Simulation will appear in this category. This list of values 

must be updated manually using the Update Flow Goals button . This will run a single 

iteration of the current Flow Simulation in order to get the list of goals. The values shown for 

the goal after running this single iteration are not physically correct. They will be used as 

objectives. 

2.1.9 Motion Plot Data 

This category allows the user to obtain graph data from Motion Studies. By accessing the values 

from the graphs, the user can select characteristics of the study such as Motor Torque, Angular 

Displacement, etc., and use them as objectives for the optimization. It will generally be used as 

objective. Note: In order to retrieve data from a motion plot, the plot needs to be visible on 

the screen. 
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2.1.10 Units 

CORTIME will automatically display units inside a parentheses in all the categories that need 

them, i.e. Sensors or Mass Properties, but not in Equations. 

 

Fig. 4 Units displayed in CORTIME and locks indicating the properties can only be used as objectives. 

2.2 OPTIMIZATION VARIABLES 
You can add variables by dragging any editable resource to the “Optimization Variables” box 

below. Equations, external loads and material parameters are examples of editable resources, 

as it is possible to change the value of any of these. It is not possible to change the value of e.g. 

a sensor or the mass properties as their values are calculated by SOLIDWORKS for the current 

design, accordingly, they cannot be used as Optimization Variables. A small lock icon indicates 

if a resource is not editable. See Fig. 4. 

 

Fig. 5 Optimization Variables window. 

2.2.1 Type, Constraint and Value 

After dragging a resource to the variable box, it will appear with its name, type, constraints and 

value. Depending on the requirements of the process, you can select different types and 

constraints. In the type column you select the type of constraint you want on the variable. In 

the constraint you enter the specifics of the constraint. The value box indicates the current 

value of the variable in the design. Additionally, you can change the value and the SOLIDWORKS 

model will be updated. 

 

2.2.1.1 Range 

When you select the “Range” variable type, the Constraints window will display a red box and 

two empty entries (min and max) between brackets. Once the entries have been filled, the red 

color will disappear indicating that the variable has been properly set up. 

These two numbers will act as lower and upper limits for CORTIME to navigate to, and it will 

never modify the variable under or over them, respectively. These limits can be used to prevent 



 

7 
 

the variable from taking on a value that you already know will prevent the SOLIDWORKS model 

from being able to rebuild. In this case having a negative value or zero value for a length is 

undesirable, so we should set the lower limit to anything larger than 0. 

 

Fig. 6 Variable type: Range. 

The lower and upper limits are also used by the optimization algorithm to determine how much 

it will change each variable when optimizing. A large range results in larger variations in each 

iteration. 

2.2.1.2 Range with Step 

When you select “Range w/ Step”, you must select the lower and upper limits for the variable. 

Additionally, you must select a step size marked by the Greek letter Delta (Δ). CORTIME will only 

change the variable in increments of Δ. 

It is important to check that the step size chosen generates an entire number of divisions (by 

dividing the range over the step size) because choosing a step size that does not fit perfectly in 

the range, risks missing solution space at the end of the range. 

 

Fig. 7 Variable type: Range w/Step. 

2.2.1.3 Range with N-Steps 

Same as with the previous, the inferior and superior limits must be chosen. In this case the third 

entry, marked by the letter N represents the number of divisions. Using the number of divisions 

chosen by the user, CORTIME will calculate the step size. 

 

Fig. 8 Variable type: Range w/N-Steps. 

2.2.1.4 Range Integer with Step 

For the cases in which the variable should only change in integers (whole numbers plus their 

negative equivalents). The setup is the same as for the Range with Step type. 

 

Fig. 9 Variable type: Range Integer w/Step. 

2.2.1.5 Discrete Values 

In case you need to follow a fixed list of discrete values, you can choose the discrete variable 

type to display an empty box in which those values can be inserted, separated by a space. 
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Fig. 10 Variable type: Discrete Values. 

2.2.2 Linking Variables 

There might exist cases in which you  might need to make one or more variables dependent on 

the value of another. By right clicking on the name of such variables, the option “Link to Master 

Variable” appears and lets the user select from the list of Optimization Variables the one to use 

as Master. With this method, the values of the linked and the Master variables will be same, 

being the Master variable the one being used in the optimization. 

 

FIg. 11 Variable linking. 

 

2.2.3 Build-Checker 

The Build-checker is a useful tool for testing whether the current design is able to rebuild at the 

extreme values of the currently specified range. 

To run the Build-checker first press the button highlighted . 

The Build-checker will run through several designs and report if they rebuild successfully. A 

progress bar is shown when running. The Build-checker only checks if a design rebuilds and does 

not run any simulation. Thus, it provides a quick way to determine if the design is robust enough 

for an optimization. For large design models the rebuild time might be significant, and it will 

take a while longer to run. The number of rebuilds required for a given number of variables are 

given in the table below: 

Variables 1 2 3 4 5 6 7 8 9 10 11 

Rebuilds 2 4 8 16 32 64 128 128 128 128 128 

We recommend always running the Build-checker before starting an optimization, as it helps 

you verify that the specified ranges are reasonable for the design model.  

Please note that even if the optimization attempts to step into regions where 

the model cannot rebuild, the algorithm will reject these steps and try a 

different direction. 

When the design checker is done running, a row of green and red boxes is shown. Each box 

represents a specific design given by a combination of the low and high values of the variable 

ranges. The color signifies the outcome of the rebuild test: green meaning the rebuild 

succeeded and red meaning the rebuild failed for the given design. By clicking any of the boxes 

it is possible to view the design at that point. The red cross will hide the Build-checker and return 

the values to their original state. 
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Fig. 12 Design Checker. 

2.3 OPTIMIZATION OBJECTIVES 
To add optimization objectives, drag any resource to the Optimization Objectives box (shown 

below). Any of the optimization resources can be used as an optimization objective. 

 

Fig. 13 Optimization Objectives window. 

2.3.1 Type 

You have to select a type for each of the objectives dragged. The type tells the optimization 

what it should attempt to achieve. It is possible to choose between the following types: 

• Minimize will attempt to make the objective value as small as possible (even negative 

if possible for the given objective). 

• Maximize will attempt to increase the objective value as much as possible. 

• Target is used to make the objective value reach a desired value. 

• Avoid target is used to make the objective value avoid a desired value. 

• Keep below is used to make the objective value smaller than a given value. As soon as 

the value is below the target value the objective is no longer considered. 

• Keep above is used to make the objective value larger than a given value. As soon as 

the value is above the value the objective is no longer considered. 

• Range is used to make the objective reach a value comprised between the range limits. 
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• Observe is a passive setting used for tracking e.g. sensor values during an optimization. 

Observed objectives can be shown alongside the optimization objectives and variables 

in the analysis graphs. 

2.3.2 Priority 

Each objective must be prioritized with respect to the other objectives. The priority is specified 

as one of seven values: ultra low, very low, low, medium, high, very high, or ultra high. If all 

objectives are equally important they should be given the same priority.  

By default only the low, medium and high options are presented as this will be enough in most 

cases. The other options can be enabled through the options. The more extreme “very” and 

“ultra” options should only be used when the three basic options don’t properly constrain the 

goals. Using them gives the algorithm less options to search the design space. Use with care. As 

an example of how to use priority you might want to design a part that can withstand a certain 

amount of stress while minimizing the mass of the part. In this case, you should prioritize the 

stress objective as higher than the mass requirement. 

 

2.3.3 Study 

In the case of a multi study file, you will be able to select from which study to gather the 

objective data. 

2.4 CONFIGURATIONS 
Creating new SOLIDWORKS configurations will create associated CORTIME setups each with 

their own set of variables and objectives. This makes it fast and convenient to perform 

optimizations with different setups. The currently selected CORTIME setup is shown in the 

bottom of the setup panel. In the image below the Default configuration is selected. 

 

Fig. 14 Configurations in CORTIME. 

Configurations are also created for each of the SOLIDWORKS Simulation Studies.  

3 RUN THE OPTIMIZATION 

The second tab to consider is the Optimize tab, which contains the controls for starting, pausing, 

or stopping the optimization. Before starting the optimization, it is possible to modify the 

Optimization Settings to fit your specific optimization. 

 

Fig. 15 Optimize tab. 

Click the Start button to run the optimization. When an optimization is running it is possible to 

either Pause or Terminate the optimization using the respective buttons. After pausing an 

optimization, it is possible to Continue the optimization from the same point. It is however not 

possible to change the optimization itself. If the optimization is terminated, it is possible to 

investigate the results as well as start a new optimization. 
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3.1 OPTIMIZATION SETTINGS 
Using the default settings will get you a long way, but the advanced user will benefit from fine-

tuning the optimization settings. Not all settings are shown by default. To show all available 

settings, press the gear icon in the lower right corner 

 

 

Fig. 16 Optimization Settings window. 

 

3.1.1 Algorithm 

We currently have four different optimization algorithms each with its own advantages. They 

are described in this section. 

3.1.2 Global Algorithm 

We have a robust Multi-Objective algorithm capable of finding a good approximation to a 

globally optimal solution most cases. 

Two additional options are available for this choice of algorithm. The first is the possibility to let 

the algorithm know if you have any information about how the objective functions change when 

the variables are varied. It makes it possible to make the algorithm more likely to go in directions 

where an immediate improvement to the objectives is likely, at the cost of exploring less of the 

approach. 

• Unknown is a well-balanced approach. This is the default. 

• Smooth is less likely to explore the solutions, as it expects the objective values to change 

smoothly when varying the objective variables. 

• Noisy is more likely to explore the solution space, as it expects the objective values to 

change somewhat random when varying the objective variables. 

It is also possible to select different Presets controlling how much variables are changed and 

how often worse steps are accepted. 

• Regular Optimization is a well-balanced choice suitable for most optimizations. 

• Fine Tuning Optimization is useful when you know that you already are close to the 

optimal solution and are looking for small improvements. This is achieved by only 

changing the variables little in each iteration and rarely accepting worse steps.  

• Strict Fine Tuning Optimization is used to take even smaller steps and accept even 

fewer steps than the Fine Tuning Optimization. 
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• Random Walk allows the algorithm to take larger steps and more often accept worse 

steps. It is useful for exploring the design. A more thorough design exploration is also 

possible by using the Data Sweep algorithm (see Section 3.1.3.1). 

3.1.3 Local Algorithm 

A faster, but less robust optimization algorithm, is also available for Multi-Objective optimiza-

tions. It has a higher risk of converging to a local minimum. 

3.1.3.1 Data Sweep 

It is also possible to use CORTIME to do a Data Sweep, which uses a design of experiment 

approach to test a fixed number of different designs. In order to set the number of levels to use 

for each variable, it should be discrete and the number of Steps should be defined for the 

variable. Remember that this value should be low as the total number of designs is given by the 

number of Steps for each variable multiplied together, which is a number that grows rapidly as 

the number of variables or steps is increased. 

3.1.3.2 Response Surface 

A different approach to the optimization is to use a response surface model, which can minimize 

the number of expensive simulations required. During the first session a sampling plan is 

generated and objective values are gathered at each of the sample points. We use a Latin 

hypercube with optimal space-filling properties for sampling. In the second and last session the 

response surface model is created using Kriging regression. The model is optimized using our 

Global algorithm. All results presented in the second session are approximations! 

Creating response surface models can be very costly when the number of objectives or 

iterations are high. It scales linearly in the number of objectives, but exponentially in the 

number of iterations, but it can still be time saving if the simulation takes a long time! 

3.1.4 Initial Randomization 

Although the algorithm works in a random manner by itself, by selecting the Initial 

Randomization option CORTIME will further expand the points explored in the beginning, 

making sure the whole solution space is covered. If these randomization points are cluttering 

up your graphs during analysis, you can either select the “Accepted” or “Best” Data filters. You 

can also entirely disable showing initialization points in the options with the “Don’t show 

initialization points” option 

3.1.5 Sessions and Iterations 

An optimization can consist of several Sessions each with a given number of iterations. Running 

multiple sessions can help verify the quality of the solution. Multiple independent sessions 

converging to the same point in solution space indicates that the point is likely to be a global 

optimizer. 

The number of Iterations required for convergence depends on the number of variables in the 

setup, a good estimate will be computed automatically when adding variables to the setup. In 

some cases, it might be necessary to increase the number of iterations in order to find an 

optimal solution to the problem at hand. 

Clicking the Update button will run one iteration of the optimization in order to compute a time 

estimate given the current number of sessions and iterations. The current time remaining for 

the optimization to finish is also shown when running. The accuracy of this estimate increases 

with the number of iterations completed. 
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Now, deleted sessions are sent to the trash can instead of being completely deleted. This means 

that they can be restored if necessary. *see Options. 

It is also possible to see the elapsed time of each Session by clicking on the info icon to the right 

of the drop-down menu. 

 

FIg. 17 Session date and info button. 

 

3.2 ANALYSIS OF RESULTS 
You can see the results of the optimization in the Progress tab as the optimization is running 

and afterwards. The Analysis tab helps in candidate selection and is ideal for giving an overview 

of possible correlations between objectives and variables. 3D-tools offer the possibility of 

visualization relations in 3D. 

The Display Settings box determines what is shown in the graphs. Both objectives and variables 

can be shown by clicking on the Show button . Using the Session(s) drop-down list it is 

possible to select a specific session to show. The Data Filter allows to choose which iterations 

are going to be shown on the graph, divided in: Accepted, Best or All. The data filters will show 

you the following points: 

- All:  All designs tried 

- Accepted: Design deemed “good enough” by the algorithm to keep searching around it  

- Best: Designs evaluated as the “best yet” by the algorithm. I.e. better than all previous 

designs 

Note that the last “best” design is not necessarily the actual best design, but only the algorithms 

guess. Some human intervention is required at this point to evaluate designs 

The button  to the left of Objectives and Variables offers more commands. The first one, 

Auto Scale All, assigns a new axis to each variable or objective and auto ranges the graph. 

Restore to previous will set the settings to the previous state. Two more options allow to save 

up to five different axis setups and restore them afterwards. The last option, resets the setup 

to the default state. 
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Fig. 18 Display Settings window. 

3.2.1 XY-Graph 

The progress of the optimization is visualized using a classic XY-graph with the iteration number 

on the x-axis, and the selected objectives and variables on the y-axes. Initially, everything is 

shown on the left y-axis, but if values differ in several orders of magnitude, more y-axis can be 

added (up to nine). You can select which Y-axis to show a value on by selecting it in the right 

most column. This allows to analyze the progress of data on different scales. 

It is possible to zoom in on data by either using the scroll wheel or by drawing a zoom box while 

holding down the ctrl key. 

 

Fig. 19 Progress graph with marked iterations. 

Right-clicking anywhere in the graph will bring up additional options. Zooming can be enabled 

or disabled for any of the axes. In this way, the scroll wheel can be used to zoom in on just one 

of the axes. Another possibility for asymmetrical zooming is to hold down the middle mouse 

button while moving the cursor. Moving the cursor to the right or left zooms in or out on the x-

axis. In the same way moving the cursor down or up zooms in or out on the y-axis. 
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Fig. 20 Graph additional options. 

It is possible to reset the current view by using Auto Scale Once, it is also possible to reset the 

ranges on just on the axes by selecting the axis via Auto Scale. The design model can be set to 

variable values at any of the iterations by selecting Restore Iteration. The iteration closest to 

the mouse cursor will be selected. It is also possible to Mark Iteration and Unmark Iteration. 

The marked iteration will be signaled by a yellow triangle close to the x-axis. 

When hovering over the graph a small box will show the values at the current mouse position. 

It is possible to use a vertical line cursor instead by changing the Y-Value Presenter. The feature 

can also be disabled by selecting None. 

By clicking on the three blue dots, the toolbar will appear under the graph. 

 

Fig. 21 XY graph toolbar. 

The icons allow the user to: auto range the x axis, auto range the y axis, auto range both axes, 

show the x axis, show the y axis, show marker points, enable zoom without using the 

keyboard, restore iteration, mark the iteration selected and unmark the iteration selected. 

3.2.1.1 XY-Graph Settings 

Under the Settings tab, the XY-graph settings is the first of the three options available. The 

options displayed are: Zoom Enable (for both axis), the possibility of showing or hiding both 

axis, displaying Point Markers for each iteration on the graph, changing the background into a 

darker option and Auto Scale on one or both axis. 

3.2.2 Parallel Coordinates 

The Analysis tab contains a Parallel Coordinates visualization. A vertical axis is drawn for each 

of the selected objectives or variables. Each line represents an iteration from the optimization 

shown as a series of connected points. 

Filtering is achieved by dragging any of the markers on the axes. This allows the user to precisely 

choose between iterations. 



 

16 
 

 

Fig. 22 Analysis graph. 

Axes can be reordered by selecting them and then dragging them to the new position while 

holding down the Alt-key. 

The mouse wheel can be used to zoom in or out on any of the axes. Holding down the Ctrl-key 

will apply the zoom or pan to all axes. Dragging the axis up or down will change the current 

upper or lower limit.  

The right click menu contains a range of options that helps you sort through your designs. 

Additionally, it allows you to restore any selected design. You can this by clicking one of the 

designs, right clicking and selecting “Restore iteration”. It is also possible to “Mark an 

Iteration” which will turn the line green and save it for future use. If a marked iteration is no 

longer useful, the option “Unmark Iteration” can be used to deselect it. 

By clicking with the Right button on a line, a panel with the information about the objectives 

and variables’ values and the number of iteration appears. In order to hide this panel, the user 

has to click on it. 

By clicking on the three blue dots, the toolbar appears. 

 

3.2.2.1 PC-Graph Settings 

 

Fig. 23 PC- Graph Toolbar 

All icons to the left of “All Axis” require to manually select a vertical axis to be used. It can be a 

variable axis or an objective axis. 

1. Opens a window to set the min and max value of the axis manually. 

2. (Only works with variable axis) Adapts the Range and filters the axis using the variable’s 

constraints values. 

3. (Only works with objective axis) Adapts the Range and filters the axis using the 

objectives’ type and target. 

4. Scales the selected axis to make it fit to content. 

5. Adapts the Range of the axis to make it equal to the Filter. 
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6. Reverses the selected axis (min value in the top, max value in the bottom). 

7. Resets the Range and Filter on the selected axis. 

All Axis icons affect all axis of the graph. 

1. Auto scale the axis. 

2. Resets the Range and Filter. 

3. Automatically sets Range and Filter to axis based on variables’ constraints and 

objectives’ type and target. 

3.2.3 Scatter and response surface – tools 

The Scatter and response tools tab is two in one. It allows you to both create 2D and 3D scatter 

plot. Additionally, this tool allows you to calculate and visualize a response surface of the 

selected variables and objectives. By clicking on the scatter plot tab, the Display Settings 

window changes including an Axis column that allows to assign axis to Variables and Objectives. 

Generally, one of the axis would be assigned to an Optimization Objective (y) while one or two 

other (x, z) would correspond to Optimization Variables. Selecting only two axis (x, z) creates a 

2D scatter plot, while selecting all three axis (x, y, z) creates a 3D scatter plot. If the user wishes 

to also see the response surface, it can be done by going to Graph Settings and clicking the 

Visible box under Curve Fit Plot. Holding down the left button and moving the mouse allows to 

rotate the graph and the scroll wheel allows to zoom in and out. It is also possible to restore an 

iteration from the 2D scatter plot. 

The default polynomial regression used is the quadratic model and thus, a minimum of 6 data 

points are needed to display the graph, although it is advisable to use as many as possible to 

get a more accurate representation. 

By clicking with the left mouse button on the points of the scatter plot, a text box appears 

indicating the number of iteration and the values of the variables and/or objectives involved. 

 

Fig. 24 2D Scatter Plot. 

By clicking on the three blue dots the toolbar appears. *only works with 2D plot 

 

Fig. 25 2D Scatter Plot Toolbar. 
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The icons allow the user to: enable polygon filtering, drawing a polygon that will filter the 

iterations inside it, show/hide the polygon, delete the polygon, mark the points filtered, 

unmark the points filtered, auto range both axes and zoom by drawing a rectangle (without 

the keyboard).  

 

Fig. 26 Polygon Filter Tool. 

The rectangle filter works exactly the same as the one in the progress graph, while the 

polygon gives the user more freedom to define the shape of the part to filter. 

 

Fig. 27 3D Response Surface. 

3.2.3.1 3D-Tools Settings 

The first option under the 3D-tools Settings tab is Auto range, which will adapt the scales of the 

variables and objectives to fit in the graph. This will help decide which type of regression to use 

by checking if the scale is reasonable or if it is greatly modified to fit the graph. 

The next options are divided in two: Scatter Plot and Curve Fit Plot.  

Under Scatter Plot, the options allow to show or hide the plot, and choose the point size and 

color. Under Curve Fit Plot, the options allow to show or hide the response surface, choose the 

type of regression (polynomial linear, quadratic or cubic or kriging) and choose the opacity of 

the curve. 

• Linear: needs at least 3 points to generate the plot. 

• Quadratic: needs at least 6 points to generate the plot. 

• Cubic: needs at least 10 points to generate the plot. 



 

19 
 

• Kriging: does not have a minimum required amount of points to generate the plot, but 

works best with equally spaced points i.e. Data Sweep. 

The minimum amount of points to generate the plot is a mathematical restriction. It is advisable 

to use as many points as possible in order to generate a reliable plot. 

3.2.4 Sensitivity Analysis 

 

 

Fig. 28 Sensitivity Analysis. 

 

In order to generate a Sensitivity Analysis the Response Surface Algorithm must be used. The 

first portion that defines the mapping of the solution space will be used for the analysis, since 

it assures an equally spaced point map. 

There are four different Sensitivity Calculation Methods: Sobol, Delta, Pearson and Spearman. 

While explaining which method is better for each case is very difficult without proper 

knowledge of the model, a general rule to use can be as follows: 

Person will work better for straight forward relationships between inputs and outputs. 

Spearman will work with non-linear monotone relationships. The other two, Sobol and Delta 

will work better with complicated relationships. 

3.2.5 Data Viewer 

The Data Viewer button on the top right corner of the Optimize window opens an external 

window that offers an expanded version of the visualization tools of the Task Pane in a 

dedicated window. 

The first box shows the sessions run and the number of iterations run on each of them and 

allows to show, hide or delete them. Under it, on the Optimization Control box, it is displayed 

the State of the optimization, and its number of Sessions and Iterations. On the inferior left 

corner is the Graph Type box, allowing to choose between the three different graphs. 

The data viewer allows you to store interesting iterations. With an iteration selected, right click 

and select “Mark Iteration”. This store the iteration for easy retrieval later. It will be stored 

under the Session it belongs to on the left side. 

The central part of the window displays the graph, and under it, two control boxes, the Graph 

Settings, that are the same as in the Task Pane, and the Data Display Controls. 
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In this box you can can choose the variables and objectives to be displayed in the graph, which 

iterations to show (All, Accepted, Best, Superior, Inferior) and again, the same options as in the 

Task Pane (Auto Scale, Return to Previous, Restore Defaults Setting and save and restore 

settings). 

 

Fig. 29 Data Viewer Window. 

3.2.5.1 Iteration Comparison 

It is possible to compare iterations’ results inside the data viewer. By clicking on the right panel 

called Compare Iterations a new menu is displayed. In the beginning the table will appear 

empty. In order to use it, the user must mark the iterations he/she is interested in from the 

graph. 

Once two or more iterations have been marked, one them must be set as baseline iteration. 

Said iterations will appear marked with a small star and will be the point to which the other will 

compare. 

The user can select all the objectives or compare one by one, or just the ones he/she is 

interested in. When more than one objective is selected, CORTIME will use the priority 

previously assigned to it as scale value to calculate the difference between iterations. 
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Fig. 30 Iteration Comparison. 

3.2.5.2 Restore Iterations 

 

Fig. 31 Restore Iterations. 

Through the Restore Iterations you can save and restore the iterations marked by the cursor 

(enabling it with the Show Cursor box). 

4 OPTIONS 

The third tab to consider is the Options tab, which provides general preference settings and an 

overview of the data files. 

 

Fig. 32 Options Tab. 
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4.1 GENERAL PREFERENCES 
The following settings are available: 

• Objective Priority Options: lets you chose how many levels of priority to use. 

• Show progress information: will show the number of iterations run and the remaining 

time in a box bellow the progress bar or overlaid on it. 

• Display Function Value Column: will show the current value of the Variables and 

Objectives on the Display Settings window. 

• Don’t Show Initialization Points: allows you to hide the first set of point generated if the 

Initial Randomization option is toggled. 

• Apply Global Material: in cases in which one or more variables in the optimization are 

features like “Pattern” and the number of instances varies through the process, this 

option assures that the same material of the main part gets applied to the new 

instances, avoiding a simulation crash for not defining the material by hand. 

• Variable/Objective/Study/PC-Graph Line colors: lets you select the color palette that 

will be applied to them. 

• Show Units: allows you to show units in CORTIME. 

 

Fig. 33 General Preference Settings. 

4.2 MULTI STUDY SETTINGS 
Shows the studies included in the case and allows the user to toggle the option “Show Color 

Tag Alias in various Selection Controls” which applies the defined color in the table. 

4.3 DELETED SESSIONS 
The deleted sessions will appear here where you will be able to completely delete them or 

restore them to the session’s menu. 

Enable automatic deletion will delete the marked sessions after two weeks if not restored. 
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Fig. 34 Deleted Sessions. 

 

5  HELP 

The last tab to consider is the Help tab. 

 

Fig. 35 Help Tab. 

It presents access to the Documentation through the Help button, software information though 

the About button, the possibility to send feedback through the Feedback button and access to 

the License Manager through the License button. 

 

Fig. 36 Help Menu. 

5.1 TUTORIALS 
Under the Help menu there is access to the Tutorials window, with links to YouTube videos 

and explanations of several CORTIME tutorials, ranging from the basics of the software to full 

cases. 

 

Fig. 37 Tutorial list. 
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5.2 EXAMPLES 
The last window corresponds to several Examples without video, that can be read directly on 

the CORTIME Task Pane. 

 

Fig. 38 Example folders. 

6 BEST PRACTICE 

6.1 GENERAL 
- It is recommended not to run optimization with files storage in cloud services like 

Google Drive or Dropbox, since sometimes the connection fails, causing SolidWorks to 

crash. 

- When working with assemblies, your virtual parts should be saved to file in order for 

the assembly to function reliably with CORTIME. 

- Disable Windows updates when running optimization. 

- In the case of optimizations in which features or parts become very small, mesh should 

be taken into account. The mesh should be small enough to adapt those new sizes. 

- Curvature based mesh should not be used. Standard mesh + mesh controls should be 

used instead. 

- When using pattern with bodies in parts with several materials, and in case it fails, the 

way to avoid the crash due to material undefined is: create the maximum number of 

pattern allowed by the range, apply material to them and save. 

When going back and forth with the feature, SOLIDWORKS will just "re-apply" the 

material as it was. 

- The user should remove all transient sensors or change them to single iteration when 

running an optimization. It can take several minutes for those to update after a 

simulation. 

 

6.2 FLOW 
- When changing anything in the set up, like a variable name, use the Rebuild button, and 

then the Refresh function from the Flow Goals before running CORTIME. Flow studies 

do not automatically update. 

- At some points flow might grey out, blocking CORTIME. Generally, clicking on the 

rebuild button will fix the issue. 
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6.3 MOTION 
- On the drop panel of the motion study, the option "motion analysis" has to be selected. 

Also, it is necessary to create a plot using the "results and plots" button, since CORTIME 

extracts the results from the graph, which has to be visible at all time (Right click - show 

plot). 

6.4 THERMAL 
- When using convection in a thermal study, we need to set the study (the convection 

aplied to faces) with maximum number of patterned features, in case they exist). 

6.5 MULTI-STUDY 
- Multi-study with flow or thermal, make sure that if the folder is moved or copy, the 

reference path to the other studies is updated, otherwise it will not run. 

- In multi-study optimizations, remember that sometimes the configuration selected by 

default in CORTIME might not be the one with all the optimization data. If at any point 

the file seems empty, check which study is selected and make sure to choose the one 

with the optimization study. 

6.6 EXAMPLE FILES 
- It is recommendable to always reset the examples before running them to clean old 

versions from the temporal files in the computer. 
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