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LICENSE AGREEMENT
This license applies to YOU, the developer, and the END USER, the person who uses the software in its final use.  Here forward, “YOU” will refer to YOU and the END USER collectively and separately.  The SOFTWARE means the BioComp GA-CPG library and any associated documentation and the intellectual property rights pertaining thereto.  This License Agreement is a legal document between YOU and BioComp Systems, Inc. which you agree to with the first use of the SOFTWARE.  BioComp has developed the SOFTWARE and is willing to grant you a limited, non-exclusive right to use this software under the following terms and conditions:
1. You shall NOT use this software for any commercial purpose without a signed license agreement with BioComp Systems, Inc.
2. THE SOFTWARE IS PROVIDED IN ITS PRESENT CONDITION "AS IS," AND BIOCOMP SPECIFICALLY DISCLAIMS ANY OTHER WARRANTY, EXPRESS OR IMPLIED, INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

3. YOU agree to indemnify, defend, and hold BioComp harmless from any and all damages, costs, expenses, claims, causes of action, and liabilities, indirect or direct, tangible or intangible, which arise from or relate to the use of the SOFTWARE
4. In no event shall BioComp be liable to YOU, or any other party, for any consequential, indirect, special, or incidental damages, even if BioComp has been advised of the possibility of such potential loss or damage.

5. YOU shall NOT export, or knowingly cause to be exported, the SOFTWARE to any entity for which there are trade restrictions as established by the US Department of Commerce that prohibit such export or an entity that will not comply with such trade restrictions, including further resale to other entities for which such trade restrictions exist.

6. YOU may make, reproduce and use unlimited quantities of the SOFTWARE

7. YOU may NOT represent the SOFTWARE as your own
8. YOU may NOT reverse engineer the SOFTWARE or attempt to disable any security scheme or activation mechanism within it
9. YOU are NOT entitled to source code to the SOFTWARE

10. BioComp shall maintain the sole and exclusive ownership of all right, title, and interest in and to the SOFTWARE, including ownership of all intellectual property, trade secrets and copyrights pertaining thereto.

11. No right or license shall be implied by estoppel or otherwise, other than the rights and licenses expressly granted in this Agreement

12. YOUR obligations hereunder remain in effect for as long as YOU, or any END USERS you have distributed it to, continue to possess any portion of the SOFTWARE, including and such obligations shall be for the benefit of BioComp and shall be enforceable by BioComp.

13. BioComp will NOT provide support for this SOFTWARE

14. You accept to allow the display any BioComp information that appears during the use of this software.

This Agreement shall be governed by and construed in accordance with the laws of the State of Minnesota as they apply to a contract made and performed solely in such State. The venue for any action or arbitration to enforce or interpret this Agreement shall be Hennepin County, Minnesota, United States of America.

Introduction
Congratulations!  You now have a simple-to-use yet effective Genetic Algorithms server library.  This library is for developers that want to get things done, want the power and smoothness of continuous evolution GA optimization without all the complex calls and parameters to set found in academic research GAs.  The BioComp GA-CPG algorithms are remarkably easy to implement.
NOTE:  Since this license is offered to you for free, when you call to create a variable, an “About” window will appear in the lower left portion of the user’s screen.  To disable this window, please contact BioComp for a paid license.

Genetic Algorithms Concepts

Genetic Algorithms (GAs) are optimization functions that use an evolutionary process to search through a space of alternative solutions to seek the optimal solution.  GAs offer unique advantages over other optimization algorithms because they search large spaces of alternative solutions efficiently and are "robust".  This means they are suitable for a wide variety of problems because they make no assumptions about the nature of the fitness "landscape".  They GAs deliver good solutions quickly in large search spaces, but do not guarantee the optimal solution.  This makes them suitable for many applications where having a 99% solution now is better than a 100% perfect solution someday.
Applications

The applications of this library are boundless.  They are only limited by your imagination.  
This library is best suited for finding binary or floating point values of variables to achieve some desired result.  This leads to boundless applications in many fields, including:
· Finance
· Robotics
· Product quality

· Decision making
· Process management

· …

NOTE: This library is NOT efficient for Traveling Salesman types of problems because there are no restrictions enforcing values to not be repeated within a solution.  There are other GA approaches that are much more efficient.
BioComp’s GA-CPG Algorithm

The GA-CPG algorithms in this library search binary and floating point values to maximize or minimize fitness values you supply.  In using this library, you:
1. Create an instance of the library

2. Create a “pool” or “population” for alternative solutions to reside in

3. Create one or more variables to be optimized, including minimum and maximum values allowed and precision
4. Repeatedly call for solutions, calculate their fitness and return the fitness result back to the library.

As you continue to call for solutions, you will see their performance improve.  It is as simple as that.
API Calls Documentation

Introduction
The syntax used in this documentation is Visual Basic 6.0.  The library will work with other ActiveX development tools, such as Delphi, but we provide no support for them.
Sample Optimization Function Source Code
This is a complete sample of code that creates an instance of the GA-CPG library, configures it to optimize one variable to maximize fitness and loops 200 times, getting solutions, evaluating fitness and keeping the best found so far.  In VB 6, you must create a reference to the component first.
Private Sub OptimizePerformance()

  Dim i As Long 'just a loop counter for looping through N alternative solutions

  Dim PoolID As Long 'Identifier for the pool of alternatives we are working with

  Dim CurrentSolution() As Double 'an array of doubles to hold the values of a proposed solution

  Dim BestSolution() As Double 'an array of doubles to hold the values of the best solution

  Dim CurrentFitness As Double 'The fitness of the current solution

  Dim BestFitness As Double 'The best fitness found so far

  Dim SolutionKey As String 'Key of a solution so library can find it when you set fitness

  'Create instance of GA-CPG Library

  Set GACPG = New bcsGA_CPG101.CSolution

  'Create a pool of 10 solutions

  PoolID& = GACPG.AddPool(10)

  'Instruct the GA to maximize the solutions' values

  GACPG.Maximize(PoolID&) = True

  'Instruct the GA to mutate 5% of the children

  GACPG.MutationRate(PoolID&) = 5

  'Add a variable that ranges from 20 to 80 in step sizes of 1

  GACPG.AddVariable PoolID&, 20, 80, 1

  'Loop through solutions 200 times

  For i = 1 To 200

    'Get a solution (an array of double precision floats)

    SolutionKey$ = GACPG.GetSolution(PoolID&, CurrentSolution#())

    'The fitness calculation is based on your application

    'YOU calculate how good the solution is

    CurrentFitness# = CalculateFitnessHere

    'Tell the library what the solution's fitness was

    GACPG.AssignFitness PoolID&, SolutionKey$, CurrentFitness#

    'If fitness is better than best or if it's the first calculation, keep it as best

    If CurrentFitness# > BestFitness Or i& = 1 Then

      BestFitness# = CurrentFitness#

      BestSolution = CurrentSolution

    End If

  Next i&

End Sub

Specific Calls Documentation
Activate
Purpose: To activate the product and switch off the About nag screen

Syntax: Public Sub Activate(strActivationKey As String)
Parameters: strActivationKey As String (Mandatory)

Returns: Nothing

Example Call:


ReturnCode = GACPG.Activate(ActivationStringProvideByBioCompToPaidLicensees)

Precedents: An instance of the GA-CPG library must be created first.
AddPool
Purpose: To create a pool of alternative solutions

Syntax: Public Function AddPool(NbrOfAlternativesInPool&) As Long

Parameters: NbrOfAlternativesInPool As Long (Optional) (default is 20 if not given)

Returns: Number of Pools created thus far

Example Call:


  PoolID& = GACPG.AddPool(10)
Precedents: An instance of the GA-CPG library must be created first.

AddVariable
Purpose: To create a variable within a pool of alternative solutions

Syntax: Public Function AddVariable(Pool_ID&, Minimum#, Maximum#, Precision#) As Long

Parameters:
Pool_ID as Long
(the pool to add the variable to)

Minimum as Double
(the smallest allowed value)

Maximum as Double
(the largest allowed value)

Precision as Double
(the size of the increments the value is allowed to have)

Returns: TRUE is successful.  FALSE if fails

Example Call:


Success = GACPG.AddVariable PoolID&, 20, 80, 1
Precedents: An instance of the GA-CPG library and the pool with the given ID must be created first.

AssignFitness
Purpose: To tell the GA what the fitness of a solution is

Syntax: Public Function AssignFitness(Pool_ID&, SolutionKey$, Fitness#) As Boolean

Parameters:
Pool_ID as Long
(the pool the variable resides in)

SolutionKey as String
(a key that points to the solution inside the GA)

Fitness as Double
(the fitness you calculated for the solution)

Returns: TRUE is successful.  FALSE if fails

Example Call:


Success = GACPG.AssignFitness(PoolID&, SolutionKey$, CurrentFitness#)
Precedents: An instance of the GA-CPG library and the pool with the given ID and the solution with the given key must be created first.

GetSolution
Purpose: To obtain a solution from the GA library

Syntax: Public Function GetSolution(ByVal Pool_ID&, ByRef SolutionArray#()) As String
Parameters:
Pool_ID as Long
(the pool being used)

SolutionArray as Double
(an array of doubles holding each variable’s value)

Returns: A string key identifying the solution, which is used later to assign fitness after you have calculated it.

Example Call:


SolutionKey$ = GACPG.GetSolution(PoolID&, CurrentSolution#())
Precedents: An instance of the GA-CPG library and the pool with the given ID and one or more variables must be created first.

Maximize (PROPERTY)
Purpose: To instruct the GA library to maximize (TRUE) or minimize (FALSE)

Syntax: Public Property Get/Let Maximize(ByVal Pool_ID As Long) As Boolean

Parameters:
Pool_ID as Long
(the pool in question)

Returns: If called, returns TRUE if the GA is maximizing, FALSE if it is minimizing
Example Call:


GACPG.Maximize(Pool_ID&) = True
Precedents: An instance of the GA-CPG library and the pool with the given ID must be created first.

MutationRate (PROPERTY)
Purpose: To instruct the GA library what percent of the children’s genes to mutate

Syntax: Public Property Get/Let MutationRate (ByVal Pool_ID As Long) As Double
Parameters:
Pool_ID as Long
(the pool in question)

Returns: If called, returns the percent of the genes mutated

Example Call:


GACPG.MutationRate(Pool_ID&) = 5
Precedents: An instance of the GA-CPG library and the pool with the given ID must be created first.

