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Bag A list-like Object

Description
Create a list of values. Lists inside @bject behave as by value (if the list is modified in a
method, the original list is not updated). Therefdag replace this behaviour extendi@bject
and allowing to save reference-lists inside objects.

Usage

Bag(...)

Arguments

Values to store in thBag object.

Class
Package: galgo
Class Bag

Object

~~+--Bag

Directly known subclasses:

public static clas8ag
extendObject

Fields and Methods
Methods:

length Gets the length of the object as its list version.
print Prints the representation of the Bag object.
summary Prints the representation of the Bag object.

Methods inherited from Obiject:
as.list, unObject,<-, [[, [[<-, as.character, attach, clone, detach, equals, extend, finalize, getFields,
getinstanciationTime, getStaticInstance, hasField, hashCode, Il, load, objectSize, print, save

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf
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See Also

See alsdist ().

Examples

b <- Bag(a=1,b=2,c=3)
b

as.list(b)

unObject(b)

print.Bag Prints the representation of the Bag object

Description

Prints the representation of the Bag object.

Usage

## S3 method for class 'Bag"
print(bag, ...

Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

See Also

For more information seBag.

Examples

b <- Bag(a=1,b=2,c=3)
b

summary(b)

as.list(b)

unObject(b)
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summary.Bag Prints the representation of the Bag object

Description

Prints the representation of the Bag object.

Usage
## S3 method for class 'Bag"
summary(object, ...

Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

See Also

For more information seBag. * print () .

Examples

b <- Bag(a=1,b=2,c=3)
b

summary(b)

as.list(b)

unObject(b)

length.Bag Gets the length of the object as its list version

Description

Gets the length of the object as its list version.

Usage
## S3 method for class 'Bag"
length(bag, ...

Value

Returns length of the object.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf
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See Also

For more information seBag.

Examples
b <- Bag(a=1,b=2,c=3)
length(b)
Gene The representation of a gene in a chromosome for genetic algorithms
Description

Represents the behaviour of a gene in a chromosome for the genetic algorithm. The default proper-
ties are supposed to be used in the variable selection problem for microarray data. However, they
can be used for any other problem. In addition, any other wanted variable can be added.

See references for Genetic Algorithms.

Usage

Gene(id=0, shapel=0, shape2=0, generateFunc=runifint, ...)

Arguments
id To identify the object.
shapel Parameter for a distribution. Used to generate a random value for a gene (mean,
minimum, alfa, etc).
shape2 Parameter for a distribution. Used to generate a random value for a gene (sd,

maximum, beta, etc).

generateFunc  Function that generate a random value for a gene using the above shape para-
meters. This function would be used to get an initial value and to mutate a gene.
The default is a random uniform integer with shapel as minimum and shape2
as maximum (either inclusive). The parameters used in the call are object, n,
shapel, and shape2. The random value generated is not saved. If future values
depends on the previous, you must save it explicitly in the object.

Other user named values to include in the object.

Class
Package: galgo
Class Gene

Object

~~+--Gene

Directly known subclasses:



public static clas&ene
extendObject

Fields and Methods
Methods:

as.double

as.matrix
generateRandom
mutate

newCollection
newRandomCollection
print

relnit

summary

relnit.Gene

Converts the gene parameters (shapel, shape?) to its numerical representation.
Converts the gene parameters (shapel, shape?2) to matrix.

Generates a random value from the defined function.

Mutates a gene.

Generates a list of cloned objects.

Generates a list of cloned objects and random values.

Prints the representation of a gene object.

Erases all internal values in order to re-use the object.

Prints the representation of a gene object.

Methods inherited from Object:
as.list, unObject,<-, [[, [[<-, as.character, attach, clone, detach, equals, extend, finalize, getFields,
getinstanciationTime, getStaticlnstance, hasField, hashCode, Il, load, objectSize, print, save

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

Chromosome. Niche . World . Galgo . BigBang . runlifint

Examples
ge <- Gene(shapel=1, shape2=1000)
ge
relnit.Gene Erases all internal values in order to re-use the object
Description

Erases all internal values in order to re-use the object.

Usage

## S3 method for class 'Gene":

relnit(.O, ...)
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Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References
Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se&ene.

Examples

ge <- Gene(shapel=1, shape2=1000)
ge
relnit(ge)

generateRandom.Gene
Generates a random value from the defined function

Description
Generates arandom value from the defined function. The function used is stgesbiate Func
value. The proper way to use this function is callimgutate () method instead.
Usage
## S3 method for class 'Gene"
generateRandom(.O, n=1, ...)
Arguments

n Number of random values.

Value

Returns random values.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675
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See Also

For more information se&ene. * mutate () .

Examples

ge <- Gene(shapel=1, shape2=1000)
ge

generateRandom(ge)
generateRandom(ge)
generateRandom(ge)

# generation that depends on initial random selection ==> "is it silly?"
ge$generateFunc = function(g, n=1, shl, sh2) {
if (is.null(g$value)) {
g$value <- runif(n, shi, sh2)
g$value
} else {
g$value + runif(n, min=-10, max=10)
}
}

generateRandom(ge)
generateRandom(ge)
generateRandom(ge)

mutate.Gene Mutates a gene

Description
Mutate a gene. This method is the proper way to call generateRandom method. For better descrip-
tion > generateRandom () .
Usage
## S3 method for class 'Gene"
mutate(.O, ...)
Arguments

n Number of random values.

Value

Returns random values.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf
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References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se€ene. * generateRandom () .

Examples

ge <- Gene(shapel=1, shape2=1000)
ge

mutate(ge)

mutate(ge)

mutate(ge)

print.Gene Prints the representation of a gene object

Description

Prints the representation of a gene object.

Usage
## S3 method for class 'Gene":
print(.O, ...)

Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References
Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se€ene. * summary ()

Examples

ge <- Gene(shapel=1, shape2=1000)
ge
print(ge)
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as.double.Gene Converts the gene parameters (shapel, shape2) to its numerical rep-
resentation

Description

Converts the gene parameters (shapel, shape?2) to its numerical representation.

Usage
## S3 method for class 'Gene":
as.double(x, ...)

Value

Returns a vector containig id, shapel, and shape2.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se&ene. * genes () .

Examples

ge <- Gene(shapel=1, shape2=1000)
ge

as.double(ge)

as.numeric(ge)

as.vector(ge) # returns NA

as.matrix.Gene Converts the gene parameters (shapel, shape2) to matrix

Description
Converts the gene parameters (shapel, shape2) to matrix. It is suitable to bind rows for many genes
(like in a chromosome).

Usage

## S3 method for class 'Gene":
as.matrix(x, ...)
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Value

Returns a one-row matrix containig id, shapel, and shape2.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se&ene. Chromosome, * genes () , *as.double () .

Examples

ge <- Gene(shapel=1, shape2=1000)

ge
as.matrix(ge)

summary.Gene Prints the representation of a gene object

Description

Prints the representation of a gene object.

Usage
## S3 method for class 'Gene":
summary(object, ...

Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References
Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se€ene. *print () .
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Examples

ge <- Gene(shapel=1, shape2=1000)
ge

print(ge)

summary(ge)

newCollection.Gene Generates a list of cloned objects

Description

Generates a list of cloned Gene Objects.

Usage

## S3 method for class 'Gene":
newCollection(.O, ...)

Arguments

n Number of object clones.

Value

Returns a list with cloned objects. The names are build using class name and a consecutive number.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se@ene. *unObject () ,*as.list () ,*newRandomCollection () ,
Chromosome.

Examples

ge <- Gene(shapel=1, shape2=1000)

ge

print(ge)

# list of five new identical Gene objects (different id)

newCollection(ge, 5)

# list of two new identical Gene objects converted to a list using unObject
unObject(newCollection(ge,2))

# building chromosome from gene clones
# (perhaps for variable selection in microarray data)
cr <- Chromosome(genes=newCollection(ge, 5))
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cr

newRandomCollection.Gene
Generates a list of cloned objects and random values

Description

Creates a list of cloned objects with its internal values generated by random.

Usage
## S3 method for class 'Gene"
newRandomCollection(.O, ...)
Arguments

n Number of object clones.

Details

For all cloned objectgenerateRandom method is called. This has no effect for comn@®ene
objects since the generated value is not stored there. However, this mechanism works equally well
when it is needed to store valuesGene.

Value

Returns a list with cloned objects and random generated values.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBene. » unObject () ,*as.list () ,*newCollection () ,Chromosome.

Examples

ge <- Gene(shapel=1, shape2=1000)

ge

print(ge)

# list of five new different Gene objects

newRandomCollection(ge, 5)

# list of two new different Gene objects converted to a list using unObject
unObject(newRandomCollection(ge,2))
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# building chromosome from gene clones

# (perhaps for variable selection in microarray data)
cr <- Chromosome(genes=newRandomCaollection(ge, 5))
cr

Chromosome The representation of a set of genes for genetic algorithms

Description

Represents a set of genes for the genetic algorithm. The chromosome contains all current values
of each gene and will be evaluated using a “fitness” function similar to those defined by Goldberg.
The fitness function normally depends on talgo object.

See references for Genetic Algorithms.

Usage

Chromosome(id=0,
genes=list(),
getValues=function(x, ...) unlist(lapply(x, ...)),
decode=function(x) genes(x),

values=list(),
)
Arguments
id A way to identify the object.
genes A list of defined Gene objects composing the chromosome.
getValues A function to be evaluated for every gene to obtain a value. In general, the result
could be any object in a list. In particular, the default is a vector of current gene
values.
decode A function that converts the chromosome representation in real values. It is
used mainly for output purposes and for frequency counting. It has no effect for
variable selection in microarray data since the defdattode is directly the
gene value.
values The specific initial values. Ifalue is not specifiedgetValues function is
ran to obtain initial values.
Other user named values to include in the object.
Class

Package: galgo
Class Chromosome

Object

~~+--Chromosome



Chromosome

Directly known subclasses:
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public static clas€hromosome

extendObject

Fields and Methods
Methods:

as.double

clone

decode
generateRandom
genes

length

mutate
newCollection
newRandomCollection
print

relnit

summary

Converts the chromosome values (genes) to its numerical representation.
Clones itself and its genes.

Converts the gene values to user-readable values.

Generates random values for all genes in the chromosome.

Converts the genes values to a numeric vector.

Gets the number of genes defined in the chromosome.

Mutates a chromosome in specific positions.

Generates a list of chromosomes cloning the original chromosome object.
Creates a list of cloned chromosomes object with its internal values generated by
Prints the representation of the chromosome object.

Erases all internal values in order to re-use the object.

Prints the representation of the chromosome object and all its genes.

Methods inherited from Obiject:
as.list, unObject,<-, [[, [[<-, as.character, attach, clone, detach, equals, extend, finalize, getFields,
getinstanciationTime, getStaticInstance, hasField, hashCode, Il, load, objectSize, print, save

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

Gene. Niche . World . Galgo . BigBang .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))

cr
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relnit. Chromosome Erases all internal values in order to re-use the object

Description

Erases all internal values in order to re-use the object.

Usage
## S3 method for class 'Chromosome’:
relnit(.O, ...)

Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seEhromosome.

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
cr

relnit(cr) # it does nothing in this case

cr

clone.Chromosome Clones itself and its genes

Description

Clones itself and its genes. Objects in S3 and this package are passed by reference and any “pointer”
to it will affect the original object. Therefore, you must clone an object first in order to preserve the
original values.

Usage

## S3 method for class 'Chromosome’
clone(.O, ...)
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Value

Returns a new cloned object.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seEhromosome. Object

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
cr

cr2 <- cr

generateRandom(cr2)

cr2

cr # cr and cr2 are the very same object
cr3 <- clone(cr2)

generateRandom(cr3)

cr3

cr2 # now cr2 is different to cr3

cr # but cr2 is still the same than cr

genes.Chromosome Converts the genes values to a numeric vector

Description

Converts the genes values to a numeric vector.

Usage
## S3 method for class 'Chromosome’:
genes(.O, ...)

Value

Returns a vector of gene values.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf
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References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se€Ehromosome. Gene.

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
cr

genes(cr)

# the output is the same, the print method uses genes method.

generateRandom.Chromosome
Generates random values for all genes in the chromosome

Description

Updates gene values calling the metlyssherateRandom to all its genes.

Usage

## S3 method for class 'Chromosome’:
generateRandom(.O, ...)

Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se€hromosome. *unObject () ,*as.list () ,*newCollection () ,
* newRandomCollection ()
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Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
cr

#

# from clone example

cr2 <- cr

generateRandom(cr2)

cr2

cr # cr and cr2 are the very same object

cr3 <- clone(cr2)

generateRandom(cr3)

cr3

cr2 # now cr2 is different to cr3

cr # but cr2 is still the same than cr

length.Chromosome Gets the number of genes defined in the chromosome

Description

Gets the number of genes defined in the chromosome.

Usage
## S3 method for class 'Chromosome’:
length(x, ...)

Value

A numeric value representing the number of genes in the chromosome.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References
Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se€hromosome. * genes () .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
cr
length(cr)
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summary.Chromosome Prints the representation of the chromosome object and all its genes

Description

Prints the representation of the chromosome object and all its genes.

Usage
## S3 method for class 'Chromosome”
summary(object, ...)

Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References
Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se€hromosome. *print () .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
cr

print(cr) # the same

summary(cr) # expanded view

print. Chromosome Prints the representation of the chromosome object

Description

Prints the representation of the chromosome object.

Usage
## S3 method for class 'Chromosome’:
print(object, ...)

Value

Returns nothing.
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Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References
Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se€hromosome. * summary|() .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
cr
print(cr) # the same

as.double.Chromosome
Converts the chromosome values (genes) to its numerical representa-
tion

Description

Converts the chromosome values (genes) to its numerical representation.

Usage
## S3 method for class 'Chromosome’:
as.double(x, ...)

Details

This function really callgenes method.

Value

Returns a vector containig the values for all genes in the chromosome.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References
Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se€hromosome. * genes () .
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Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
cr

as.double(cr) # the same

as.numeric(cr) # the same

as.vector(cr) # NA's is not the same

mutate.Chromosome Mutates a chromosome in specific positions

Description

Mutates a chromosome in specific positions.

Usage

## S3 method for class 'Chromosome’
mutate(ch, positions=sample(length(ch), 1), ...)

Arguments
positions Vector of gene positions to be mutated.pbsitions  is a vector of length 1
and the value is less than 1, it is considered as a probability; thasitons
vector is computed using the probability and the chromsome length.
Details

This method updates the gene values in the chromsome calling the nmetitagk for all genes
indexed bypositions  vector.

Value

Returns the positions mutated.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se€hromosome. * mutate () .
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Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
cr

mutate(cr) # mutate 1 gene randomly

cr

mutate(cr,1:3) # mutate genes 1, 2, and 3

cr

decode.Chromosome  Converts the gene values to user-readable values

Description

Converts the gene values to user-readable values.

Usage
## S3 method for class 'Chromosome’:
decode(x, ...)

Details

This function really calls the function defined in théecode variable in theChromosome object.

Value

Returns the representation of the chromosome.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se€hromosome. * genes () .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
cr

as.double(cr) # the same

as.numeric(cr) # the same

decode(cr) # the same

as.vector(cr) # NA's is not the same
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newCollection.Chromosome
Generates a list of chromosomes cloning the original chromosome ob-
ject

Description
Generates a list of chromosomes cloning the original chromosome object. It only use the generic
newCollection method.
Usage
## S3 method for class 'Chromosome"
newCollection(.O, ...
Arguments

n Number of object clones.

Value

Returns a list with cloned objects. The names are build with the class and a consecutive number.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se€hromosome. »unObject () ,*as.list () ,*newCollection () ,
* newRandomCollection () , Niche .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
cr

# list of two new identical Chromosome objects (different id)
newCollection(cr, 2)

ni <- Niche(chromosomes = newcCollection(cr, 2))

ni # same genes values, different objects

generateRandom(ni)

ni # different genes values

# creation and random generation at the same time
ni <- Niche(chromosomes = newRandomCollection(cr, 2))
ni
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newRandomCollection.Chromosome
Creates a list of cloned chromosomes object with its internal values
generated by random

Description

Creates a list of cloned chromosomes object with its internal values generated by random.

Usage

## S3 method for class 'Chromosome’:
newRandomCollection(.O, ...)

Arguments

n Number of object clones.

Details

For all cloned objectggenerateRandom method is called to replace internal values.

Value

Returns a list with cloned objects and random generated values.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se€hromosome. »unObject () ,*as.list () ,*newCollection () ,
Chromosome.

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
cr

# creation and random generation at the same time
ni <- Niche(chromosomes = newRandomCollection(cr, 2))
ni



28 Niche

Niche The representation of a set of chromosomes for genetic algorithms

Description

Niche represents a set of chromosomes for the genetic algorithm. The niche can generate a progeny
that may be more adapted to certains tasks (or enviroment, see Goldberg). To decide which chro-
mosomes are more suitable to be chosen as “parents”, every chromosome in the niche is evaluated
using a “fitness” function. The selected chromosomes are mated using crossover to produce diver-
sity. Finally the chromosomes are mutated and the new progeny is ready for next generation.

The basic idea to generate a progeny is a random selection biased toward the best chromosomes
(see Goldberg). We implented this idea as a weighted probability for a chromosome to be selected
using the formula:

p = scale * max(0,fitness - mean * mean(fitness))” power
where scale, mean and power are the properties of the roffspringScaleFactor, offspringMeanFactor

and offspringPowerFactor respectively). The default values were selected to be reason-
ably bias when the variance in the fitness are both high (at early generations) and low (in late
generatios).

The crossover mechanism needs to know the positions whose chromosomes can actually mate
(crossoverPoints ). The number of crossovers can be customized witissoverFunc
(xcrossover () ).

The elitism mechanisme(itism  variable) are implemented replacing a random chromosome
from the niche at the end of the progeny procegsdgeny () ).

The Niche object keeps a record of the number of generations, the maximum chromosome in the
niche, and the best chromosome ever known {d®sst () for an example).

The length of the niche is static. Nevertheless this behaviour (and any other) can be customised
overwriting original methods (like progeny or crossover) methods. However, this is intend to be
used only for experienced users.

The niche is considered a “closed population”, this means mating with chromosomes within the
same niche. Migration mechanism uses niches to exchange chromosomes between them, which is
implemented inWorld object (seéVorld ).

Usage

Niche(id=0,
chromosomes=list(),
offspringScaleFactor=1,
offspringMeanFactor=0.85,
offspringPowerFactor=2,
crossoverPoints=0,
mutationsFunc=function(.O) length(.O),
crossoverFunc=function(.O) length(.0)/2,
elitism=1,
generation=0,
fitness=0,
maxFitness=0,
bestFitness=0,
maxChromosome=NULL,
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bestChromosome=NULL,

)

Arguments

id A way to identify the object.

chromosomes A list of defined chromosomes composing the niche.

offspringScaleFactor
The offspringScaleFactor parameter. See description.

offspringMeanFactor
The offspringMeanFactor parameter. See description.

offspringPowerFactor
The offspringPowerFactor parameter. See description.

crossoverPoints

Specific positions at which the chromosomes can be mated. Should be from 2
to minimumpossible length of any chromosome in the niche.

mutationsFunc
A function returning the final number of mutations in the niche. It receives the
Niche object as parameter. To implement “probability of mutation” instead,
add a variable likpMutation in the constructor and multiply by the length of
the niche and the length of the chromosome in the funcfigmction(niche)
niche$pMutation * |ength(niche) * length(niche$chromosomes][[1]])
crossoverkFunc
A function returning the final number of crossovers in the niche. It receives the
Niche object as parameter. To implement “probability of crossover” instead,
add a variable likgpCrossOver in the constructor and multiply by the length
of the niche in the function. fignction(niche) niche$pCrossOver
* |ength(niche) ).

elitism Controls the elitism mechanism. Elitism is desired to find solutions quicker,
but it may be a nuisance when it is trapped in strong attractors. Therefore, in
general, it may be a probability. Furthermore, it can be a vector of probabilities
where the index is controlled by generation. If the current generation is greather
than the length of this vector, a cycled version is used (starting from the first
value).

fithess The current fitness. It should be 0 initially, but it is included for generalization.

bestFitness The best fitness ever visited. It should be 0 initially. Included for generalization.

maxFitness The maximum fitness from the current chromosomes. It should be 0 initially,
but it is included for generalization.

maxChromosome
The chromosome whose fitness is maximum from the current chromosomes. It
should be NULL initially, but it is included for generalization.

bestChromosome

The chromosome whose fitness is maximum visited ever. It should be NULL
initially, but it is included for generalization.

Other user named values to include in the object (like pMutation, pCrossover or
any other).
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Class

Package: galgo
Class Niche

Object

~~+--Niche

Directly known subclasses:

public static clasiche
extendObject

Fields and Methods

Methods:

as.double
as.matrix
best
bestFitness
clone
crossover
evaluate
generateRandom
getFitness
length

max
maxFitness
mutate
newCollection
newRandomCollection
offspring

plot

print

progeny
refreshStats
relnit

scaling
summary

Niche

Converts the chromosome values (genes) to a vector.

Converts the chromosome values (genes) to a matrix.

Returns the best chromosome of the niche.

Returns the fitness of the best chromosome in the niche.

Clones itself and its chromosomes.

Performs crossover between chromosomes of the niche.

Evaluates the chromosome using a fitness function.

Generates random values for all genes contained in all chromosomes in the nich
Returns the fitness vector related to chromosomes.

Gets the number of chromosomes defined in the niche.

Returns the chromosome in the niche whose current fithess is maximum.
Returns the fitness of the maximum chromosome in the niche.

Mutates a niche calling mutate method for all chromosomes.

Generates a list of cloned niches.

Creates a list of cloned niches with its internal values generated by random.
Overwrites the new niche selecting a new population from the best chromosome:
Plots information about niche object.

Prints the representation of a niche object.

Performs offspring, crossover, mutation, and elitism mechanism to generate the *
Updates the internal values from the current population.

Erases all internal values in order to re-use the object.

Assigns a weight for every chromosome to be selected for the next generation.
Prints the representation and statistics of the niche object.

Methods inherited from Obiject:
as.list, unObject,<-, [[, [[<-, as.character, attach, clone, detach, equals, extend, finalize, getFields,
getinstanciationTime, getStaticinstance, hasField, hashCode, Il, load, objectSize, print, save

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf
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References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

Gene, Chromosome, World , Galgo , BigBang .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes=newRandomCollection(cr, 10))
ni

## in average, one of 10 genes can be mutated
mf <- function(niche) niche$pMutations * length(niche) * length(niche$chromosomes[[1]])
ni2 <- Niche(chromosomes=newRandomCollection(cr, 10),
mutationsFunc=mf,
pMutations=1/10)

ni2 # random initial niche
mutate(ni2) # returns the chromosomes indexes that were mutated
ni2 # mutated niche
relnit.Niche Erases all internal values in order to re-use the object
Description

Erases all internal values in order to re-use the object.

Usage
## S3 method for class 'Niche':
relnit(.O, ...)

Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References
Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information selliche .
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Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes=newRandomCollection(cr, 10))

ni

relnit(ni) # it does nothing in this case

clone.Niche Clones itself and its chromosomes

Description

Clones itself and its chromosomes. Objects in S3 and this package are passed by reference and any
“pointer” to it will affect the original object. You must clone an object in order to conserve the
original values.

Usage
## S3 method for class 'Niche"
clone(.0O, ..)

Value

Returns a new cloned object.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seliche ., Object

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes=newRandomCollection(cr, 10))

ni

ni2 <- ni

generateRandom(ni2)

ni2

ni # ni and ni2 are the very same object
ni3 <- clone(ni2)

generateRandom(ni3)

ni3

ni2 # now ni2 is different to ni3

ni # but ni2 is still the same than ni
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generateRandom.Niche

Generates random values for all genes contained in all chromosomes
in the niche

Description

It only pass the messagenerateRandom to all its chromosomes.

Usage

## S3 method for class 'Niche':
generateRandom(.O, ..))

Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seldiche . *unObject () ,*as.list () ,*newCollection () ,* newRandomCollection

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes=newRandomCollection(cr, 10))

ni

ni2 <- ni

generateRandom(ni2)

ni2

ni # ni and ni2 are the very same object
ni3 <- clone(ni2)

generateRandom(ni3)

ni3

ni2 # now cr2 is different to cr3

ni # but cr2 is still the same than cr
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length.Niche Gets the number of chromosomes defined in the niche

Description

Gets the number of chromosomes defined in the niche.

Usage
## S3 method for class 'Niche"
length(x, ...

Value

A numeric value representing the number of chromosomes in the niche.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References
Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seliche . xlength () .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes=newRandomCollection(cr, 10))

ni

length(ni)

as.matrix.Niche Converts the chromosome values (genes) to a matrix

Description

Converts the chromosome values (genes) to a matrix. Chromosomes are rows and genes are columns.

Usage
## S3 method for class 'Niche"
as.matrix(x, fithess=FALSE, ...)
Value

Returns a matrix containig the genes for all chromosomes. Chromosomes are rows and genes are
columns.
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Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information selliche . = print () .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes=newRandomCollection(cr, 10))

ni

as.matrix(ni) # almost the same

as.matrix.Niche(ni, fitness=TRUE) # tricky undocumented version

as.double.Niche Converts the chromosome values (genes) to a vector

Description

Converts the chromosome values (genes) to a vector. Itis a shortastdmuble(as.matrix(niche))

Usage
## S3 method for class 'Niche":
as.double(x, ...)
Value
Returns a vector containig the genes for all chromosomes in the niche. The order corresponds to
the order inside chromosomes.
Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References
Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information selliche .
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Examples

cr

ni <- Niche(chromosomes=newRandomCollection(cr, 10))
ni

as.double(ni)

as.double(as.matrix(ni) # the same

as.numeric(ni) # the same

as.vector(ni) # NA is definitively NOT the same

print.Niche Prints the representation of a niche object

Description

Prints the representation of a niche object.

Usage
## S3 method for class 'Niche':
print(object, ...)

Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seliche . * summary() .

Examples

cr

ni <- Niche(chromosomes=newRandomCollection(cr, 10))
ni

print(ni) # the same
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summary.Niche Prints the representation and statistics of the niche object

Description

Prints the representation and statistics of the niche object.

Usage
## S3 method for class 'Niche"
summary(object, ...)

Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seliche . *print () .

Examples

cr

ni <- Niche(chromosomes=newRandomCollection(cr, 10))
ni

print(ni) # the same

summary(ni) # expanded view

refreshStats.Niche Updates the internal values from the current population

Description
Updates the internal values from the current population. It updates maxFitness, maxChromosomes,
bestFitness, and bestChromosomes.

Usage

## S3 method for class 'Niche"
refreshStats(.O, ...)
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Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seliche . * summary() .

Examples

cr

ni <- Niche(chromosomes=newRandomCollection(cr, 10))
ni

summary(ni) # not so much

nigfitness <- runif(10) ## tricky fitness

refreshStats(ni)

summary(ni) # new updated values

nigfitness <- runif(10) ## new tricky fitness
refreshStats(ni)

summary(ni) # may be some new updated values

plot.Niche Plots information about niche object

Description

Plots information about niche object. See arguments for details.

Usage

## S3 method for class 'Niche"
plot(x,
Ys
type=c("chromosomes", "fitness"),
col=1,
pch=19,
horiz=TRUE,
main="",

xlab="",
ylab="",
chromosome=NULL,
chromosome.chr="U",

chromosomes=NULL,

)
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Arguments

type

horiz

39

The type of plot."chromosomes”  will plot the chromosomes in one axis and
the genes in the other axis. The maximum chromosome is drawriMfiththe
best chromosome witlB" and the user chromosome with" . This plot give
an overview of the population coveragétness" plot the current fitness in
vertical axis against chromosome index in horizontal.

Exchange the default choice of axis whgpe="chromosomes"

main,xlab, ylab,col,pch

chromosome

chromosome.chr

chromosomes

Value

Returns nothing.

Author(s)

Niche defaults for common plot parameters. Their usage overwrite the default
value.col controls the color for chromosomes

An additional chromosome for comparison.

Explicit character for additional chromosome.

Use the specific list of chromosomes instead of the origitiahe chromo-
somes.

Other user named values to include in the object.

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seliche .

Examples

cr

ni <- Niche(chromosomes=newRandomCollection(cr, 10))

ni

plot(ni, main="My Niche")
plot(ni, type="fitness")
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newCollection.Niche
Generates a list of cloned niches

Description

Generates a list of cloned niches. It only use the generic newCollection method.

Usage

## S3 method for class 'Niche"
newCollection(.O, ...)

Arguments

n Number of object clones.

Value

Returns a list with cloned objects. The names are build with the class and a consecutive number.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seldiche . *unObject () ,*as.list () ,*newCollection () ,*newRandomCollection

Examples

cr

ni <- Niche(chromosomes=newRandomCollection(cr, 10))

ni

newCollection(ni, 2) # list of two new identical Niche objects
newRandomCollection(ni, 2) # list of two new different Niche objects
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newRandomCollection.Niche
Creates a list of cloned niches with its internal values generated by
random

Description

Creates a list of cloned niches with its internal values generated by random.

Usage

## S3 method for class 'Niche':
newRandomCollection(.O, ...)

Arguments

n Number of object clones.

Details

Creates a list of cloned niches with its internal values generated by random. For all cloned objects,
generateRandom method is called.

Value

Returns a list with cloned objects and random generated values.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seldiche . *unObject () ,*as.list () ,*newCollection () ,Chromosome.

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
cr

ni <- Niche(chromosomes = newRandomCollection(cr, 2))
ni

wo <- World(niches = newRandomCollection(ni, 2))
wo
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mutate.Niche Mutates a niche calling mutate method for all chromosomes

Description

Mutates a niche calling mutate method for all chromosomes.

Usage

## S3 method for class 'Niche"
mutate(ni, n=(ni$mutationsFunc)(ni), ...)

Arguments

n Number of chromosomes to mutate. The default is the result of caflintgtionsFunc

Details

This method update the gene values for random chromsomes. The number of chromosomes to
mutate is normally obtained callimgutationFunc

Value

This methods returns the chromosome indexes mutated.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information selliche . mutate.Chromosome (), mutate.Gene ().

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
cr

ni <- Niche(chromosomes = newRandomCollection(cr, 10))

ni

mutate(ni, 3)

ni
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best.Niche Returns the best chromosome of the niche

Description

Returns the best chromosome of the niche.

Usage

## S3 method for class 'Niche':
best(ni, ...)

Value

Returns the best chromosome ever visited in the niche.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seliche . * bestFitness () , *max() ,* maxFitness () .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
cr

ni <- Niche(chromosomes = newRandomCollection(cr, 10))

ni$fitness <- 1:10/10 # tricky fitness

refreshStats(ni) # compute best and max chromosomes
summary(ni)

best(ni)

ni$bestChromosome # the same

max(ni) # the same in this case

bestFitness(ni)

#1
maxtFitness(ni) # 1
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max.Niche Returns the chromosome in the niche whose current fitness is maximum

Description

Returns the chromosome in the niche whose current fitness is maximum.

Usage

## S3 method for class 'Niche':
max(ni, ...)

Value

Returns the chromosome in the niche whose current fitness is maximum.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seliche . *best () *bestFitness () ,*maxFitness () .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
cr

ni <- Niche(chromosomes = newRandomCollection(cr, 10))

ni$fitness <- 1:10/10 # tricky fitness

refreshStats(ni) # compute best and max chromosomes
summary(ni)

best(ni)

ni$bestChromosome # the same

max(ni) # the same in this case

bestFitness(ni)

#1
maxtFitness(ni) # 1
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bestFitness.Niche Returns the fitness of the best chromosome in the niche

Description

Returns the fitness of the best chromosome in the niche.

Usage

## S3 method for class 'Niche':
bestFitness(ni, ...)

Value

Returns the fitness of the best chromosome.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seliche . *best () ,*max() , * maxFitness () .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
cr

ni <- Niche(chromosomes = newRandomCollection(cr, 10))

ni$fitness <- 1:10/10 # tricky fitness

refreshStats(ni) # compute best and max chromosomes
summary(ni)

best(ni)

ni$bestChromosome # the same

max(ni) # the same in this case

bestFitness(ni)

#1
maxtFitness(ni) # 1
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maxFitness.Niche Returns the fitness of the maximum chromosome in the niche

Description

Returns the fitness of the maximum chromosome in the niche.

Usage

## S3 method for class 'Niche':
maxFitness(ni, ...)

Value

Returns the fitness of the maximum chromosome.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seliche . *best () ,*max() , *bestFitness () .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
cr

ni <- Niche(chromosomes = newRandomCollection(cr, 10))

ni$fitness <- 1:10/10 # tricky fitness

refreshStats(ni) # compute best and max chromosomes
summary(ni)

best(ni)

ni$bestChromosome # the same

max(ni) # the same in this case

bestFitness(ni)

#1
maxtFitness(ni) # 1
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getFitness.Niche Returns the fitness vector related to chromosomes

Description

Returns the fitness vector related to chromosomes.

Usage
## S3 method for class 'Niche':
getFitness(ni, ...

Value

Returns the fitness of each chromosome in the niche.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seliche . *best () ,*max() , * bestFitness () .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))

cr

ni <- Niche(chromosomes = newRandomCollection(cr, 10))

nigfitness <- 1:10/10 # tricky fitness, instead of evaluating in a Galgo object
refreshStats(ni) # compute best and max chromosomes

summary(ni)

getFitness(ni)

crossover.Niche Performs crossover between chromosomes of the niche

Description
Perform crossover between chromosomes of the niche. This method is calledprsigay
method.

Usage

## S3 method for class 'Niche":
crossover(ni, n=(ni$crossoverFunc)(ni), ...)
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Arguments

n Number of crossover to perform. The default is obtained catlilmgsoverFunc

Value

Returns the “males” and “females” chromosomes used to crossover.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seliche . = progeny () .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
cr

ni <- Niche(chromosomes = newRandomCollection(cr, 10))

ni

crossover(ni)

ni

offspring.Niche Overwrites the new niche selecting a new population from the best
chromosomes

Description

Overwrites the new niche selecting from the best chromosomes. This method is called in the
progeny method. For more information sééche . for complete description.

Usage

## S3 method for class 'Niche"
offspring(ni, ...)

Details

The basic idea to generate a progeny is a selection biased toward the best chromosomes (see Gold-
berg). We implented this idea as a weighted probabiigcéling () ).

offspring is part ofprogeny method.
For related details For more information déiehe .
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Value

Returns the selected chromosomes.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seliche . » progeny () ,*scaling () .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
cr

ni <- Niche(chromosomes = newRandomCollection(cr, 10))

ni

ni$fitness <- 1:10/10 # tricky fitness, only for showing purposes

scaling(ni)
offspring(ni)
ni
progeny.Niche Performs offspring, crossover, mutation, and elitism mechanism to
generate the “evolved” niche
Description

Performs offspring, crossover, mutation, and elitism mechanism to generate the “evolved” niche.

Usage

## S3 method for class 'Niche"
progeny(ni, immigration=NULL, ...)

Arguments

immigration Chromosomes wanted to immigrate (replacing) in the niche.
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Details

The basic idea to generate a progeny is a random selection biased toward the best chromosomes
(see Goldberg). We implented this idea as a weighted probability for a chromosome to be selected
using the formula:

p = scale * max(0,fitness - mean * mean(fitness))” power
where scale, mean and power are the properties of the raffspringScaleFactor, offspringMeanFactor

and offspringPowerFactor respectively). The default values were selected to be reason-
ably bias when the variance in the fitness are both high (at early generations) and low (in late
generatios).

offspring is part ofprogeny method.
For related details For more information Séehe .

Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seliche . * offspring () , *crossover () .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
cr

ni <- Niche(chromosomes = newRandomCollection(cr, 10))

ni

ni$fitness <- 1:10/10 # tricky fitness, only for showing purposes
progeny(ni)

ni

evaluate.Niche Evaluates the chromosome using a fitness function

Description

Evaluate the chromosome using a fitness function. The result of this evaluation is treated as the
“fitness” value as defined by Goldberg (see references). Gdlgo object call this method and

store the resulted value in order to decide which chromosomes are better choices to be part of the
next generation. The “fitness function” should returns a numeric value scaled from O to 1. As close
to 1 as better chance it have to be part of the next generation.
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Usage

## S3 method for class 'Niche':
evaluate(.O, fn, parent, ...

Arguments
fn The “fitness” function to be called to evaluate all chromosomes. It should follow
the formatfunction(obj, parent) { ... }
parent The original object calling for the evaluation. This is passed when the function
is sensitive to data stored in parent object. Commonly itB8gBang object
(perhapgsalgo instead).
Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information selliche .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
cr

ni <- Niche(chromosomes = newRandomCollection(cr, 10))

ni

fn <- function(chr, parent) { sd(as.double(chr))/mean(as.double(chr)) }
evaluate(ni, fn, parent)

getFitness(ni) ## see results

summary(ni)

World The representation of a set of niches with migration for genetic algo-
rithms

Description

Represents a set of nices for the genetic algorithm. Because the niches are “closed populations”,
it is sometimes needed exchange information bewteen niches (or “islands”)WadHd object
implements the exchange of chromosomes between niches, and to be compatible, it also implements
the needed methods than an usual niche but considering the immigration property. TRagthe

object can receive a list of Niches, a list of Worlds, or a list of any mixture of them.
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Usage
World(id=0,
niches=list(),
immigration=0,
maxFitness=0,
bestFitness=0,
maxChromosome=NULL,
bestChromosome=NULL,
generation=0,
)
Arguments
id A way to identify the object.
niches A list of defined niches composing the world. However, it can be a list contain-
ing evenWorld objects.
immigration It can beNULL, afunction , or avector . When it iSNULL immigration
is disabled. When it is dunction it is evaluated using the sanworld
object as parameter, the result should be a numeric value. When the length of
immigration is greather than 1 a cycled version is used depending on the
generation . If the resulted or selected numeric value is greather than 1 it is
interpreted as the number of chromosomes to migrate, otherwise it is assumed
to be a probability to migrate one chromosome. The finhkest chromosomes
to migrate apply to all niches.
bestFitness The best fitness ever visited.
maxFitness The maximum fithess from the current chromosomes. It should be 0 initially,
but it is included for generalization.
maxChromosome

The chromosome whose fitness is maximum from the current chromosomes. It
should be NULL initially, but it is included for generalization.
bestChromosome

The chromosome whose fitness is maximum visited ever. It should be NULL
initially, but it is included for generalization.

Other user named values to include in the object (like pMutation, pCrossover or
any other).
Class
Package: galgo
Class World

Object

~~+--World

Directly known subclasses:

public static clas$Vorld
extendObject
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Fields and Methods

Methods:

best Returns the best chromosome.

bestFitness Returns the fitness of the best chromosome.

clone Clones itself and its niches.

evaluate Evaluate all niches with a fitness function.

generateRandom Generates random values for all niches in the world.

length Gets the number of niches defined in the world.

max Returns the chromosome whose current fitness is maximum.
maxFitness Returns the fithess of the maximum chromosome.
newCollection Generates a list cloning an object.

newRandomCollection Creates a list of cloned object with its internal values generated by random.
plot Plots information about world object.

print Prints the representation of a world object.

progeny Calls progeny method to all niches in the world object.
refreshStats Updates the internal statistics from the current population.
relnit Erases all internal values in order to re-use the world object.
summary Prints the representation and statistics of the world object.

Methods inherited from Obiject:
as.list, unObject,<-, [[, [[<-, as.character, attach, clone, detach, equals, extend, finalize, getFields,
getinstanciationTime, getStaticlnstance, hasField, hashCode, Il, load, objectSize, print, save

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

Gene, Chromosome, Niche , Galgo , BigBang .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes=newRandomCollection(cr, 10))

wo <- World(niches=newRandomCollection(ni,2))

wo

progeny(wo) # returns the chromosomes indexes that were mutated
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relnit.World Erases all internal values in order to re-use the world object

Description

Erase all internal values in order to re-use the world object.

Usage
## S3 method for class 'World':
relnit(.O, ...)

Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se@/orld .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes=newRandomCollection(cr, 10))

wo <- World(niches=newRandomCollection(ni,2))

wo

relnit(wo) # it does nothing in this case

clone.World Clones itself and its niches

Description

Clone itself and its niches. Objects in S3 and this package are passed by reference and any “pointer”
to it will affect the original object. You must clone an object in order to conserve the original values.

Usage

## S3 method for class 'World':
clone(.O, ...)
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Value

Returns a new cloned object.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se@/orld . Object

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes=newRandomCollection(cr, 10))

wo <- World(niches=newRandomCollection(ni,2))

wo

wo2 <- wWo

generateRandom(wo?2)

wo2

wo # wo and wo2 are the very same object
wo3 <- clone(wo2)

generateRandom(wo3)

wo3

wo2 # now wo2 is different to wo3

wo # but wo2 is still the same than wo

generateRandom.World
Generates random values for all niches in the world

Description
Generates random values for all niches in the world. It only pass the magsag@teRandom
to all its niches.
Usage
## S3 method for class 'World":
generateRandom(.O, ...
Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf
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References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seéd/orld . * unObject () ,*as.list () ,*newCollection () ,*newRandomCollection

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes=newRandomCollection(cr, 10))

wo <- World(niches=newRandomCollection(ni,2))

wo

wo2 <- wo

generateRandom(wo2)

wo2

wo # wo and wo2 are the very same object
wo3 <- clone(wo2)

generateRandom(wo3)

wo3

wo2 # now wo2 is different to wo3

wo # but wo2 is still the same than wo

length.World Gets the number of niches defined in the world

Description

Gets the number of niches defined in the world.

Usage
## S3 method for class 'World"
length(x, ...)

Value

A numeric value representing the number of niches in the world.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se@orld . *length.Niche () .
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Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes=newRandomCollection(cr, 10))

wo <- World(niches=newRandomCollection(ni,2))

wo

length(wo)

print.World Prints the representation of a world object

Description

Prints the representation of a world object.

Usage

## S3 method for class 'World"
print(object, ...)

Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se@/orld . * summary() .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes=newRandomCollection(cr, 10))

wo <- World(niches=newRandomCollection(ni,2))

wo

print(wo) # the same
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summary.World Prints the representation and statistics of the world object

Description

Prints the representation and statistics of the world object.

Usage
## S3 method for class 'World':
summary(object, ...)

Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se@/orld . = print () .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes=newRandomCollection(cr, 10))

wo <- World(niches=newRandomCollection(ni,2))

wo

summary(wo)

refreshStats.World Updates the internal statistics from the current population

Description

Update the internal statistics from the current population. It updates maxFitness, maxChromo-
somes, bestFitness, and bestChromosomes.

Usage

## S3 method for class 'World':
refreshStats(.O, ...)
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Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se@/orld . * summary() .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes=newRandomCollection(cr, 10))

ni$fitness <- runif(10) ## tricky fitness

ni

wo <- World(niches=newRandomCollection(ni,2))

refreshStats(wo)

summary(wo)

plot.World Plots information about world object

Description

. See arguments for details.

Usage

## S3 method for class 'World":

plot(x,
type=c("chromosomes", "fithess"),
horiz=TRUE,
pch=19,
col=1,
main="",
xlab="",
ylab="",
chromosome=NULL,
chromosome.chr="U",

)
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Arguments

type

horiz

plot.World

The type of plot."chromosomes" will plot the chromosomes in one axis and
the genes in the other axis. The maximum chromosome is drawri'Miththe
best chromosome wittB" and the user chromosome wit" . This plot give
an overview of the population coveradgétness" plot the current fitness in
vertical axis against chromosome index in horizontal.

Exchange the default choice of axis whgpe="chromosomes"

main,xlab, ylab,col,pch

chromosome

chromosome.chr

chromosomes

Value

Returns nothing.

Author(s)

World defaults for common plot parameters. Their usage overwrite the default
value.col controls the color for chromosomes

An additional chromosome for comparison.

Explicit character for additional chromosome.

Use the specific list of chromosomes instead of the orighiahe chromo-
somes.

Other user named values to include in the object.

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se@/orld .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes=newRandomCollection(cr, 10))
ni$fitness <- runif(10) ## tricky fitness

ni

wo <- World(niches=newRandomCollection(ni,2))
refreshStats(wo)

plot(wo, main=
plot(wo, type=

"My Niche")

"fitness")



newCollection. World 61

newCollection.World
Generates a list cloning an object

Description

Generates a list cloning an object. It only use the generic newCollection method.

Usage

## S3 method for class 'World"
newCollection(.O, ...)

Arguments

n Number of object clones.

Value

Returns a list with cloned objects. The names are build with the class and a consecutive number.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information sed&/orld . * unObject () ,*as.list () ,*newCollection () ,*newRandomCollection

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))

ni <- Niche(chromosomes=newRandomCollection(cr, 10))

nisfitness <- runif(10) ## tricky fitness

ni

wo <- World(niches=newRandomCollection(ni,2))

newCollection(wo, 2) # list of two new identical World objects
newRandomCollection(wo, 2) # list of two new different World objects
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newRandomCollection.World
Creates a list of cloned object with its internal values generated by
random

Description

Creates a list of cloned object with its internal values generated by random.

Usage

## S3 method for class 'World":
newRandomCaollection(.O, ...)

Arguments

n Number of object clones.

Details

. For all cloned objectggenerateRandom method is called.

Value

Returns a list with cloned objects and random generated values.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information sed&/orld . * unObject () ,*as.list () ,*newCollection () , Niche .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
cr

ni <- Niche(chromosomes = newRandomCollection(cr, 2))
ni

wo <- World(niches = newRandomCollection(ni, 2))
wo
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best.World Returns the best chromosome

Description

Returns the best chromosome.

Usage

## S3 method for class 'World"
best(.O, ...

Value

Returns the best chromosome ever visited.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se®/orld . » bestFitness () . *max() . » maxFitness () .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes=newRandomCollection(cr, 10))

ni$fitness <- runif(10) ## tricky fithess

ni

wo <- World(niches=newRandomCollection(ni,2))

refreshStats(wo)

best(wo)

max(wo)

bestFitness(wo)

maxFitness(wo)
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max.World Returns the chromosome whose current fitness is maximum

Description

Returns the chromosome whose current fithess is maximum.

Usage

## S3 method for class 'World':
max(.0, ...)

Value

Returns the chromosome whose current fitness is maximum.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se®@/orld . = best () . »bestFithness () . * maxFithess () .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes=newRandomCollection(cr, 10))

nifitness <- runif(10) ## tricky fitness

ni

wo <- World(niches=newRandomCollection(ni,2))

refreshStats(wo)

best(wo)

max(wo)

bestFitness(wo)

maxFitness(wo)
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bestFitness.World Returns the fitness of the best chromosome

Description

Returns the fitness of the best chromosome.

Usage

## S3 method for class 'World':
bestFitness(.O, ...)

Value

Returns the fitness of the best chromosome.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se@/orld . *best () ,*max() ,* maxFitness () .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes=newRandomCollection(cr, 10))

nifitness <- runif(10) ## tricky fitness

ni

wo <- World(niches=newRandomCollection(ni,2))

refreshStats(wo)

best(wo)

max(wo)

bestFitness(wo)

maxFitness(wo)
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maxFitness.World Returns the fitness of the maximum chromosome

Description

Returns the fithess of the maximum chromosome.

Usage

## S3 method for class 'World':
maxFitness(.O, ...)

Value

Returns the fithess of the maximum chromosome from the current population.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se@/orld . *best () ,*max() , * bestFitness () .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes=newRandomCollection(cr, 10))

nifitness <- runif(10) ## tricky fitness

ni

wo <- World(niches=newRandomCollection(ni,2))

refreshStats(wo)

best(wo)

max(wo)

bestFitness(wo)

maxFitness(wo)
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progeny.World Calls progeny method to all niches in the world object

Description

Calls progeny method to all niches in the world object.

Usage

## S3 method for class 'World":
progeny(.O, immigration=NULL, ...

Arguments

immigration Chromosomes wanted to immigrate (replacing) in the niche.

Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se?orld . Niche , progeny.Niche (), offspring.Niche 0.

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes=newRandomCollection(cr, 10))

ni$fitness <- runif(10) ## tricky fitness

ni

wo <- World(niches=newRandomCollection(ni,2))

progeny(wo)

progeny(wo,2)
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evaluate.World Evaluate all niches with a fitness function

Description

Evaluate all niches with a fitness function. The result of this evaluation is treated as the “fitness”
value as defined by Goldberg (see references). Galgo object call this method and store the
resulted value in order to decide which chromosomes are better choices to be part of the next
generation. The “fitness function” should returns a numeric value scaled from 0 to 1. As close
to 1 as better chance it have to be part of the next generation.

Usage

## S3 method for class 'World"
evaluate(.O, fn, parent, ...

Arguments
fn The “fitness” function to be called to evaluate all niches. It should follow the
formatfunction(obj, parent) { ... }
parent The original object calling for the evaluation. This is passed when the function
is sensitive to data stored in parent object. Commonly itB8gBang object
(perhap<salgo instead).
Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se®/orld .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
cr

ni <- Niche(chromosomes = newRandomCollection(cr, 10))

ni

fn <- function(chr, parent) { sd(as.double(chr))/mean(as.double(chr)) }
evaluate(ni, fn, parent)

getFitness(ni) ## see results

summary(ni)

wo <- World(niches=newRandomCollection(ni,2))
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evaluate(wo, fn, parent)

Galgo The representation of a Genetic Algorithm

Description

Represents a genetic algorithm (GA) itself. The basic GA uses at least one population of chromo-
somes, a “fitness” function, and a stopping rule (see references).

The Galgo object is not limited to a single population, it implements a list of populations where
any element in the list can be eitheN&che object or aworld object. Nervertheless, any user-
defined object that implementvolve, progeny, best, max, bestFitness, and

maxFitness methods can be part of tipwpulations  list.

The “fitness” function is by far the most important part of a GA, it evaluateh@mosome to de-

termine how good the chromosome is respect to a given goal. The function can be sensitive to data
stored in.GlobalEnv  or any other object (seeevaluate () for further details). For this pack-

age and in the case of the microarray, we have included several fitness functions to classify samples
using different methods. However, it is not limited for a classification problem for microarray data,
because you can create any fitness function in any given context.

The stopping rule has three options. First, it is simply a desired fitness value implemented as a
numericfitnessGoal , and If the maximum fitness value of a population is equal or higher
thanfitnessGoal the GA ends. SeconthaxGenerations determine the maximum number

of generations a GA can evolve. The current generation is increased after evaluating the fitness
function to the entire population list. Thus, if the current generation restGenerations  the

GA stops. Third, if the result of the user-definemliBackFunc  is NAthe GA stops. In addition,

you can always break any R program us@igl-C  (or Esc in Windows).

When the GA ends many values are used for futher analysis. Examples are the best chromosome
(best method), its fithessbestFitness method), the final generatiog€neration  vari-

able), the evolution of the maximum fitnessgxFitnesses list variable), the maximum chromo-

some in each generatioméxChromosome list variable), and the elapsed timelgpsedTime

variable). Moreover, flags likgoalScored , userCancelled , andrunning are available.

Usage

Galgo(id=0,
populations=list(),
fitnessFunc=function(...) 1,
goalFitness=0.9,
minGenerations=1,
maxGenerations=100,
addGenerations=0,
verbose=20,
callBackFunc=function(...) 1,
data=NULL,
gcCall=0,
savePopulations=FALSE,
maxFitnesses=c(),
maxFitness=0,
maxChromosomes=list(),
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maxChromosome=NULL,
bestFitness=0,
bestChromosome=NULL,
savedPopulations=list(),
generation=0,
elapsedTime=0,
initialTime=0,
userCancelled=FALSE,
goalScored=FALSE,
running=FALSE,

)

Arguments
id
populations

fitnessFunc

goalFitness

minGenerations

maxGenerations

addGenerations

verbose

callBackFunc

data

A way to identify the object.
A list of populations of any clasé/orld , Niche , or user-defined population.

The function that will be evaluate any chromosome in the populations. This
function should receive two parameteres,@eomosome object and thgarent
object (defined as a parameter as well). Pheent object is commonly a ob-

ject of clasBigBang when used combined. Theoretically, the fitness function
may return a numeric non-negative finite value, but commonly in practice these
values are limited frond to 1. Theoffspring factors in clasfNiche where
established using tH&1 range assumption.

The desired fithess. The GA will evolve until it reach this value or any other
stopping rule is met. See description section.

The minimum number of generations. A GA evolution will not ends before this
generation number even tH#ghessGoal has been reach.

The maximum number of generations that the GA could evolve.

The number of generations to over-evolve once gualFitness has been
met. Some solutions reach the goal from a large “jump” (or quasi-random mu-
tation) and some other from “plateawdddGenerations  helps to ensure the
solutions has been “matured” at least that number of generations.

Instruct the GA to display the general information about the evolution. When
verbose==1 this information is printed every generation. In general every
verbose number of generation would produce a line of output. Of course if
verbose==0 would not display a thing at all.

A user-function to be called after every generation. It should receivé #ihgo
object itself. If the result iNAthe GA ends. For instance,diliBackFunc

isplot the trace of all generations is nicely viewed in a plot; however, in long
runs it can consume time and memory.

Any user-data can be stored in this variable (but it is not limitedata , the
user can insert any other likmyData, mama.mia or whatever in the...
argument).

Other user named values to include in the object (like pMutation, pCrossover or
any other).
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Class

Package: galgo
Class Galgo

Object

~~+--Galgo

Directly known subclasses:

public static clas$algo
extendObject

Fields and Methods

Methods:
best Returns the best chromosome.
bestFitness Returns the fitness of the best chromosome.
clone Clones itself and all its objects.
evaluate Evaluates all chromosomes with a fitness function.
evolve Evolves the chromosomes populations of a Galgo (Genetic Algorithm).
generateRandom Generates random values for all populations in the Galgo object.
length Gets the number of populations defined in the Galgo object.
max Returns the chromosome whose current fithess is maximum.
maxFitness Returns the fitness of the maximum chromosome.
plot Plots information about the Galgo object.
print Prints the representation of a Galgo object.
refreshStats Updates the internal values from the current populations.
relnit Erases all internal values in order to re-use the object.
summary Prints the representation and statistics of the galgo object.

Methods inherited from Object:
as.list, unObject,<-, [[, [[<-, as.character, attach, clone, detach, equals, extend, finalize, getFields,
getinstanciationTime, getStaticinstance, hasField, hashCode, Il, load, objectSize, print, save

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References
Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

Gene, Chromosome, Niche , World , BigBang , configBB.VarSel (), configBB.VarSelMisc 0.
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Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))

ni <- Niche(chromosomes = newRandomCollection(cr, 10))

wo <- World(niches=newRandomCollection(ni,2))

ga <- Galgo(populations=list(wo), goalFitness = 0.75, callBackFunc=plot,
fithessFunc=function(chr, parent) 5/sd(as.numeric(chr)))

ga

evolve(ga)

# missing a classification example

clone.Galgo Clones itself and all its objects

Description

Clone itself and all its objects.

Objects in S3 and this package are passed by reference and any “pointer” to it will affect the original
object. You must clone an object in order to conserve the original values.

Usage
## S3 method for class 'Galgo"
clone(.O, ...)

Value

Returns a new cloned object.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se€algo . Object .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes = newRandomCollection(cr, 10))
wo <- World(niches=newRandomCollection(ni,2))

ga <- Galgo(populations=newRandomCollection(wo,1), goalFitness = 0.75, callBackFunc=plot,
fitnessFunc=function(chr, parent) 5/sd(as.numeric(chr)))

ga

ga2 <- clone(ga)
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evolve(ga)

evolve(ga2)

ga3 <- clone(ga)

evolve(ga3) # really nothing, everything already done

relnit.Galgo Erases all internal values in order to re-use the object

Description

Erases all internal values in order to re-use the object.

Usage
## S3 method for class 'Galgo"
relnit(.O, ...)

Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se&algo .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes = newRandomCollection(cr, 10))
wo <- World(niches=newRandomCollection(ni,2))

ga <- Galgo(populations=newRandomCollection(wo,1), goalFitness = 0.75,
callBackFunc=plot,
fithessFunc=function(chr, parent) 5/sd(as.numeric(chr)))

ga
evolve(ga)

evolve(ga) ## nothing
relnit(ga)
generateRandom(ga)

evolve(ga) ## here we go again
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generateRandom.Galgo
Generates random values for all populations in the Galgo object

Description

Generates random values for all populations in the Galgo object. It only pass the npssaigeeRandom
to all its populations.

Usage

## S3 method for class 'Galgo"
generateRandom(.O, ...)

Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBalgo . *unObject () ,*as.list () ,*newCollection () ,*newRandomCollection

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes = newRandomCollection(cr, 10))
wo <- World(niches=newRandomCollection(ni,2))

ga <- Galgo(populations=newRandomCollection(wo,1), goalFitness = 0.75,
callBackFunc=plot,
fithnessFunc=function(chr, parent) 5/sd(as.numeric(chr)))

ga
evolve(ga)

evolve(ga) ## nothing
relnit(ga)
generateRandom(ga)

evolve(ga) ## here we go again
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length.Galgo Gets the number of populations defined in the Galgo object

Description

Gets the number of populations defined in the Galgo object.

Usage
## S3 method for class 'Galgo"
length(x, ...

Value

A numeric value representing the number of populations in the Galgo object.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se€algo . *length.Niche () , *length.World () .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes = newRandomCollection(cr, 10))
wo <- World(niches=newRandomCollection(ni,2))

ga <- Galgo(populations=newRandomCollection(wo,1), goalFitness = 0.75,
callBackFunc=plot,
fitnessFunc=function(chr, parent) 5/sd(as.numeric(chr)))
length(ga) ## 1

print.Galgo Prints the representation of a Galgo object

Description

Prints the representation of a Galgo object.

Usage

## S3 method for class 'Galgo"
print(object, ...
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Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se@algo . * summary() .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes = newRandomCollection(cr, 10))
wo <- World(niches=newRandomCollection(ni,2))

ga <- Galgo(populations=newRandomCollection(wo,1), goalFitness = 0.75,
callBackFunc=plot,
fitnessFunc=function(chr, parent) 5/sd(as.numeric(chr)))

ga

evolve(ga)

ga

print(ga) # the same

summary.Galgo Prints the representation and statistics of the galgo object

Description

Prints the representation and statistics of the galgo object.

Usage

## S3 method for class 'Galgo":
summary(object, ...

Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf
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References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se@algo . *print () .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes = newRandomCollection(cr, 10))
wo <- World(niches=newRandomCollection(ni,2))

ga <- Galgo(populations=newRandomCollection(wo,1), goalFitness = 0.75,
callBackFunc=plot,
fitnessFunc=function(chr, parent) 5/sd(as.numeric(chr)))

ga

summary(ga)

evolve(ga)

summary(ga)

refreshStats.Galgo Updates the internal values from the current populations

Description
Updates the internal values from the current populations. It updates maxFitness, maxChromosomes,
bestFitness, and bestChromosomes. Called internalyolve method.
Usage
## S3 method for class 'Galgo"
refreshStats(.O, ...)
Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References
Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se@algo . * summary() .
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Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes = newRandomCollection(cr, 10))
wo <- World(niches=nhewRandomCollection(ni,2))

ga <- Galgo(populations=newRandomCaollection(wo,1), goalFitness = 0.75,
callBackFunc=plot,
fithessFunc=function(chr, parent) 5/sd(as.numeric(chr)))

ga

summary(ga)

evaluate(ga) # manual evaluation

ga

refreshStats(ga)

ga # updated values

summary(ga) # but chromosomes have not been "evolved"

evaluate.Galgo Evaluates all chromosomes with a fitness function

Description

Evaluates all chromosomes with a fitness function. The result of this evaluation is treated as the
“fitness” value (as defined by Goldberg, see references).Gdlgo object call this method and

store the returned value asociated with each chromosome in order to decide which chromosomes
are the best choices to be part of the next generation. The “fithess function” commonly returns a
numeric value scaled from 0 to 1 (but not always, For more informatiorségo .). As close to

1 as better chance it could be part of the next generation.

Usage

## S3 method for class 'Galgo"
evaluate(.O, fn=.0%fitnessFunc, parent=NULL, ...)

Arguments
fn The “fitness” function to be called to evaluate all chromosomes. It should follow
the formatfunction(obj, parent) { ... } . The default is to use
the function specified in th€algo object.
parent The original object calling for the evaluation. This is passed when the function
is sensitive to data stored in parent object. Commonly itBsgBang object
(perhapgzalgo instead).
Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf
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References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se&algo .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes = newRandomCollection(cr, 10))
wo <- World(niches=newRandomCollection(ni,2))

ga <- Galgo(populations=newRandomCollection(wo,1), goalFitness = 0.75,
callBackFunc=plot,
fitnessFunc=function(chr, parent) 5/sd(as.numeric(chr)))

ga

summary(ga)

evaluate(ga) # manual evaluation

ga

refreshStats(ga)

ga # updated values

summary(ga) # but chromosomes have not been "evolved"

evolve(ga)
# the usual evaluation of fithess function is inside evolve method

best.Galgo Returns the best chromosome

Description

Returns the best chromosome.

Usage
## S3 method for class 'Galgo"
best(.O, ...

Value

Returns the best chromosome ever visited.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675
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See Also

For more information se@algo . * bestFitness () , *max() , * maxFitness () .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes = newRandomCollection(cr, 10))
wo <- World(niches=newRandomCollection(ni,2))
ga <- Galgo(populations=newRandomCollection(wo,1), goalFitness = 0.75,
callBackFunc=plot,
fitnessFunc=function(chr, parent) 5/sd(as.numeric(chr)))
evolve(ga)
best(ga)
max(ga) # the Maximum chromosome may be different to the best
bestFitness(ga)
maxFitness(ga)

max.Galgo Returns the chromosome whose current fithess is maximum

Description

Returns the chromosome whose current fithess is maximum.

Usage
## S3 method for class 'Galgo”
max(.0, ...)

Value

Returns the chromosome whose current fitness is maximum.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se@algo . *best () , * bestFitness () , * maxFitness () .
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Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes = newRandomCollection(cr, 10))
wo <- World(niches=newRandomCollection(ni,2))
ga <- Galgo(populations=newRandomCollection(wo,1), goalFitness = 0.75,
callBackFunc=plot,
fitnessFunc=function(chr, parent) 5/sd(as.numeric(chr)))
evolve(ga)
best(ga)
max(ga) # the Maximum chromosome may be different to the best
bestFitness(ga)
maxFitness(ga)

bestFitness.Galgo Returns the fitness of the best chromosome

Description

Returns the fitness of the best chromosome.

Usage
## S3 method for class 'Galgo”
bestFitness(.O, ...)

Value

Returns the fitness of the best chromosome.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se@algo . = best () ,*max() , * maxFitness () .

Examples

wo <- World(niches=newRandomCollection(Niche(chromosomes=newRandomCollection(
Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5)), 10),2),2))
ga <- Galgo(populations=newRandomCollection(wo,1), goalFitness = 0.75,
callBackFunc=plot,
fitnessFunc=function(chr, parent) 5/sd(as.numeric(chr)))
evolve(ga)
best(ga)
max(ga) # the Maximum chromosome may be different to the best
bestFitness(ga)
maxFitness(ga)
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maxFitness.Galgo Returns the fitness of the maximum chromosome

Description

Returns the fitness of the maximum chromosome.

Usage

## S3 method for class 'Galgo"
maxFitness(.O, ...)

Value

Returns the fithess of the maximum chromosome from the current population.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se@algo . *best () ,*max() , * bestFitness () .

Examples

wo <- World(niches=newRandomCollection(Niche(chromosomes=newRandomCollection(
Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5)), 10),2),2))
ga <- Galgo(populations=newRandomCollection(wo,1), goalFitness = 0.75,
callBackFunc=plot,
fitnessFunc=function(chr, parent) 5/sd(as.numeric(chr)))
evolve(ga)
best(ga)
max(ga) # the Maximum chromosome may be different to the best
bestFitness(ga)
maxFitness(ga)
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evolve.Galgo Evolves the chromosomes populations of a Galgo (Genetic Algorithm)

Description

A generation consist of the evaluation of the fitness function to all chomosome populations and
the determination of the maximum and best chromosomes. If a stoping rule has not been met,
progeny is called to generate an “evolved” population and the process start again. The stoping
rules aremaxGenerations  has been megoalFithess  has been reach or user-cancelled via
callBackFunc . As any other program in R the process can be broken &irtgC  keys Esc

in Windows). Theoretically, if the process is cancelled@ia-C , the process may be continued
callingevolve method again; however it is never recommended.

Usage

## S3 method for class 'Galgo”
evolve(.O, parent=.0, ...)

Arguments
parent The original object calling for the evaluation. This is passed to the fitness
function in order to evaluate the function inside a context. Commonly it is a
BigBang object.
Value

Returns nothing. The results are saved in@ago object.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se&algo .

Examples

wo <- World(niches=newRandomCollection(Niche(chromosomes=newRandomCollection(

Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5)), 10),2),2))

ga <- Galgo(populations=newRandomCollection(wo,1), goalFitness = 0.75,
callBackFunc=plot,
fitnessFunc=function(chr, parent) 5/sd(as.numeric(chr)))

evolve(ga)

best(ga)

bestFitness(ga)
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plot.Galgo Plots information about the Galgo object

Description

. See arguments for details.

Usage

## S3 method for class 'Galgo":

plot(.O,
type=c("all", "populations”, "fitness", "maxchromosomes"),
)
Arguments
type The type of plot. "populations” will plots all chromosomes in one axis

and the genes in the other axis. The maximum chromosome in each population
is drawn with"M" whereas the best chromosome is drawn Wigh . The best
chromosome fronGalgo object is drawn withx" . This plot give an overview

of the population coveragéefitness" plots the evolution of the maximum
fitness in vertical axis against generation in horizontalaxChromosomes

plots the evolution of the maximum chromosomes in horizontal and the genera-
tion in vertical.all plots altogether.

main,xlab, ylab,col,pch

World defaults for common plot parameters. Their usage overwrite the default
value.col controls the color for chromosomes

Other user named values to include in the object.

Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References
Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information se@algo .
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Examples

wo <- World(niches=newRandomCollection(Niche(chromosomes=
newRandomCollection(Chromosome(genes=
newCollection(Gene(shapel=1, shape2=1000),5)),
10),2),2))
ga <- Galgo(populations=newRandomCollection(wo,1), goalFitness = 0.75,
callBackFunc=plot,
fitnessFunc=function(chr, parent) 5/sd(as.numeric(chr)))
evolve(ga)
best(ga)
bestFitness(ga)

plot(ga)

relnit(ga)
generateRandom(ga)
evolve(ga)

best(ga)
bestFitness(ga)

plot(ga)

BigBang Represents the ensemble of the results of evolving several Galgo ob-
jects

Description

The BigBang object is an attempt to use more the information of a large collection of solutions
instead of a unique solution. Perhaps we are studying the solution landscape or we would like to
“ensemble” solutions from other “small” solutions. For complex problems (or even simple prob-
lems), the number of “solutions” may be very large and diverse. In the context of classification for
microarray data, we have seen that models assembled from many solution could be used as “general
models” and that the most frequent genes in solutions provide insights for biological phenomena.

Therefore, we designed thigigBang object, which implements methods to rurisalgo object

several times recording relevant information from individual galgos for further analysis. Running

a BigBang takes commonly several minutes, hours or perhaps days depending on the complexity
of the fitness function, the data, thealFitness , the stopping rules ialgo , and the num-

ber of solutions to collect. Parallelism is not explicity implemented but some methods has been
implemented to make this task easy and possible.

As in aGalgo object, there are three stopping methogsxBigBangs , maxSolutions  and
callBackFunc . maxBigBangs controls the maximum number of galgo evolutions to run;
when the current evolution-cycle reaches this value, the process ends. Sometimes evolutions do not
end up with ggoalFitness  reached, this is not called a “solution”. TherefaregxSolutions

controls the maximum number of solutions desired.orfySolutions==FALSE , all galgo
evolutions are saved and considered as “solution”, neverthelessligon  variable save the

real status in th&igBang object.callBackFunc  may ends the process if it returNg\ It must

be considered that any R-program can be broken ty@imgC (Esc in Windows). If for some
reason the process has been interruptBilg8ang process can continue processing the same cycle
just calling the methothlast again. However the object integrity may be risked if the process is
broken in critical parts (when the object is being updated at the end of each cycle). Thus, it is
recommended to break the process in the galgo “evolution”.
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In the case of variable selection for microarray data, some methods has been proposed that use sev-
eral independent solutions to design a final solution (or set of better solutions, see XXX references

BigBang

*** MISSING ***),

There is configBB.VarSel and configBB.VarSelMisc functions that configure a BigBang object to-

gether with all sub-objects for common variable selection problems (e.g. classification, regression,

etc.)

Usage

BigBang(id=0,

Arguments
id
galgo

galgo=NULL,

maxBigBangs=10,

maxSolutions=1,

collectMode=c("bighang", "galgos", "chromosomes"),
onlySolutions=TRUE,

verbose=1,

callPreFunc=function(bigbang, galgo) TRUE,
callBackFunc=function(bigbang, galgo) TRUE,
callEnhancerFunc=function(chr, parent) NULL,
data=NULL,

saveFile=NULL,

saveFrequency=100,
saveVariableName=collectMode,
saveMode=c("unObject+compress"”, "unObject”, "object", "object+compress"),
saveGeneBreaks=NULL,

geneNames=NULL,

sampleNames=NULL,

classes=NULL,

gcFrequency=123,

gcCalls=5,

call=NULL,

)

A way to identify the object.
The prototypeGalgo object that will be used to run and collect solutions.

maxBigBangs  The maximum number of BigBangs. A bigbang is the evolution &ago

object using the methodvolve . When the current number of bigbangs has
reachednaxBigBangs value, the process ends.

maxSolutions The maximum number of solutions. If the total number of solutions collected

achievemaxSolutions  value the process ends. A solution is defined when the
goalFitness  has beenreach. When tBalgo object ends andoalFitness

has not been reached, Tihest chromosome is NOT saved unlesdySolutions

is FALSE, in this casemaxSolutions  andmaxBigBangs are equivalent.

collectMode The type of result to collect for further analysigalgos" saves every evolved

galgo object, thus it consumes a lot of memory; more than 100 is perhaps not
recommendable'chromosomes” and"bigbangs" save the best chromo-
some, its fitness, and fitness evolution in BigBang object. "bigbang"
saves th&igBang object to disk whered&hromosome" saves only the list
of chromosomes.
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onlySolutions

verbose

callPreFunc

callBackFunc
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If TRUEoONIy solutions that has been reach goalFithess  are saved. Oth-
erwise, all solutions are saved and counted as “solution” $sudutions
variable contains the real status.

Instruct the BigBang to display the general information about the process. When
verbose==1 this information is printed every evolution. In general every
verbose number of generation would produce a line of output. Of course
if verbose==0 would not display a thing at all.

A user-function to be called before every evolution. It should receivBitjigang
andGalgo objects. If the result iSlA the process ends.

A user-function to be called after every evolution. It should receiv@tgBang
andGalgo objects. Ifthe resultiblA the process ends. WheallBackFunc

is for instanceplot  the trace of the evolution is nicely viewed in a plot; how-
ever, in long runs it can consume time and memory.

callEnhancerFunc

data

saveFile
saveFrequency

A user-function to be called after every evolution to improve the solution. It
should receive £hromosome and theBigBang objects as parameters, and
must return a nexChromosome object. If the result iNULL nothing is saved.

The result replace the original evolved chromosomes, which is saved in evolved-
Chromosomes list variable in thg&igBang object. For functional genomics
data, we have included two general routines cajledeBackwardElimination

and robustGeneBackwardElimination to generate “enhanced” chro-
mosomes.

Any user-data can be stored in this variable (but it is not limitedata , the
user can insert any other likmyData, mama.mia or whatever in the...
argument).

The file name where the objects would be saved ¢edlectMode ).

How often the operation of saving would occur. Saving is a time-consuming
operation, low values may degradate the performance.

saveVariableName

saveMode

geneNames
sampleNames

classes
saveGeneBreaks

The prefereable variable name used for saving (this will be needed when load-
ing).

Any combinations of the two optionsompress andunObject . It can be
character vector length 1 or larger. For examgéeMode=="compress+unObject"
would callunObject and save the file usingompress=TRUE. The vec-
torc("object”,"compress") (or shorterc("compress”) ) would save
theBigBang object and compressed. It is not recommended to save the crude
object because the functions varibles are stuck to environments and R will try to
save those environments together, the result can be a waste of disk space and sav-
ing time. We strongly recommerghveMode="unObject+compress"

Gene names (if they are discrete and finite).
Sample names (if any).
Class of the original samples (useful for classification problems only).

In the case of variable selection for microarray data (and other problems with
discrete and finite genes), a summary on the genes selected is computed and
saved in each evolution. It is used to facilitate the computation for some plots
and others methods. For no-finite gene applications, it may be useful interpreting
saveGeneBreaks as the breaks needed to create an histogram based on the
genes included in the “best”.
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gcFrequency How often the garbage collector would be called. Useful if memory needs to be
collected during the process.

gcCalls How many calls to garbage collector (we have seen that many consecutive calls
togc() is better [R < 2.0]).

Other user named values to include in the object.

Class

Package: galgo
Class BigBang

Object

~~+--BigBang

Directly known subclasses:

public static clas8igBang
extend€Object

Fields and Methods

Methods:

activeChromosomeSet Focus the analysis to different sets of chromosomes.

addCount Add a chromosome to rank and frequency stability counting.
addRandomSolutions Adds random pre-existed solutions.

as.matrix Prints the representation of the BigBang object.

assignParallelFile Assigns a different saveFile value for parallelization.

blast Evolves Galgo objects saving the results for further analysis.

buildCount Builds the rank and frequency stability counting.

classPredictionMatrix Predicts class for samples from chromosomes.

computeCount Compute the counts for every gene from a set of chromosomes..
confusionMatrix Computes the class confusion matrix from a class prediction matrix.
distancelmportanceNetwork Converts genelmportanceNetwork matrix to distance matrix.
filterSolution Filters solutions.

fitnessSplits Computes the fitness function from chromosomes for different splits.
formatChromosome Converts chromosome for storage in BigBang object.
forwardSelectionModels Gets the “best” models using top-ranked genes and a forward-selection
geneCoverage Computes the fraction of genes present in the top-rank from the total ger
geneFrequency Computes the frequency of genes based on chromosomes.
genelmportanceNetwork Computes the number of times a couple of top-ranked-genes are presen
geneRankStability Computes the rank history for top-ranked genes.

getFrequencies Computes gene fregencies.

heatmapModels Plots models using heatmap plot.

loadParallelFiles Load all files saved during the parallelization.

meanFitness Computes the “mean” fitness from several solutions.

meanGeneration Computes the mean number of generations requiered to reach a given fi

mergeBangs Merges the information from other BigBang objects.
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pcaModels Plots models in principal components space.

plot Plots about the collected information in a BigBang object.
predict Predicts the class or fitting of new set of samples.

print Prints the representation of a BigBang object.
saveObject Saves the BigBang object into a file in a suitable format.
sensitivityClass Computes the sensitivity of class prediction.
specificityClass Computes the specificity of class prediction.

summary Prints the representation of the BigBang object.

Methods inherited from Obiject:
as.list, unObject,<-, [[, [[<-, as.character, attach, clone, detach, equals, extend, finalize, getFields,
getinstanciationTime, getStaticinstance, hasField, hashCode, Il, load, objectSize, print, save

Other Fields Created

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

Gene, Chromosome, Niche , World , Galgo , configBB.VarSel (), configBB.VarSelMisc 0.

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes=newRandomCaollection(cr, 10))
wo <- World(niches=newRandomCollection(ni,2))
ga <- Galgo(populations=newRandomCaollection(wo,1), goalFitness = 0.75,
callBackFunc=plot,
fitnessFunc=function(chr, parent) 5/sd(as.numeric(chr)))

#evolve(ga) ## not needed here

bb <- BigBang(galgo=ga, maxSolutions=10, maxBigBangs=10)
blast(bb)

## it performs 10 times evolve() onto ga object

## every time, it reinitilize and randomize

## finally, the results are saved.

plot(bb)

#it is missing a microarray classification example
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blast.BigBang Evolves Galgo objects saving the results for further analysis

Description

The basic process is as follows.\n \tabl. Cl@®go and generate random chromosomes\n \tab2.
Call evolve method\n \tab3. Save resultsigBang object\n \tab4. Verify stop rules\n \tab5.
Goto 1\n

Usage

## S3 method for class 'BigBang'"
blast(.bb, add=0, ...

Arguments
add Force to add a number to maxBigBangs and maxSolutions in order to search for
more solutions.
Value

Returns nothing. The results are saved in theBigBang object.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBigBang . evolve.Galgo ().

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes=newRandomCollection(cr, 10))
wo <- World(niches=newRandomCollection(ni,2))
ga <- Galgo(populations=newRandomCollection(wo,1), goalFitness = 0.75,
callBackFunc=plot,
fitnessFunc=function(chr, parent) 5/sd(as.numeric(chr)))

#evolve(ga) ## not needed here

bb <- BigBang(galgo=ga, maxSolutions=10, maxBigBangs=10)
blast(bb)

plot(bb)

blast(bb, 3)

plot(bb)
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saveObject.BigBang Saves the BigBang object into a file in a suitable format

Description

Saves the BigBang object into a file in a suitable format.

Usage

## S3 method for class 'BigBang'":
saveObiject(.bbO, file=.bbOS$saveFile, mode=.bbO$saveMode, ...)

Arguments

file The file name where the data will be saved. The default is takingsheeFile
variable form theBigBang object.

saveMode Character vector specifying the saving mode. The default is takirstdneeMode
variable from théBigBang object. Any combinations of the two optioosmpress
andunObject . It can be character vector length 1 or larger. For example,
saveMode=="compress+unObject" would callunObject and save the
file usingcompress=TRUE . The vectorc("object”,"compress") (or
shorterc("compress”) ) would save théBigBang object and compressed.
It is not recommended to save the crude object because the functions varibles
are stuck to environments and R will try to save those environments together,
the result can be a waste of disk space and saving time. We strongly recommend

saveMode="unObject+compress"

Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBigBang .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes=newRandomCollection(cr, 10))
wo <- World(niches=newRandomCollection(ni,2))
ga <- Galgo(populations=newRandomCollection(wo,1), goalFitness = 0.75,
callBackFunc=plot,
fitnessFunc=function(chr, parent) 5/sd(as.numeric(chr)))
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#evolve(ga) ## not needed here

bb <- BigBang(galgo=ga, maxSolutions=10, maxBigBangs=10)
blast(bb)
saveObiject(bb, file="bb.Rdata", mode="unObject+compress")

print.BigBang Prints the representation of a BigBang object

Description

Prints the representation of a BigBang object.

Usage
## S3 method for class 'BigBang'":
print(o, ...)

Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBigBang . * summary() .

Examples

wo <- World(niches=newRandomCollection(Niche(chromosomes=newRandomCollection(
cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes=newRandomCollection(cr, 10))
wo <- World(niches=newRandomCollection(ni,2))
ga <- Galgo(populations=newRandomCaollection(wo,1), goalFitness = 0.75,
callBackFunc=plot,
fitnessFunc=function(chr, parent) 5/sd(as.numeric(chr)))

#evolve(ga) ## not needed here

bb <- BigBang(galgo=ga, maxSolutions=10, maxBigBangs=10)
blast(bb)

bb

print(bb)

summary(bb)
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summary.BigBang Prints the representation of the BigBang object

Description

Prints the representation of the BigBang object.

Usage

## S3 method for class 'BigBang'":
summary(o, ...

Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBigBang . *print () .

Examples

wo <- World(niches=newRandomCollection(Niche(chromosomes=newRandomCaollection(
cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes=newRandomCollection(cr, 10))
wo <- World(niches=newRandomCollection(ni,2))
ga <- Galgo(populations=newRandomCollection(wo,1), goalFitness = 0.75,
callBackFunc=plot,
fithessFunc=function(chr, parent) 5/sd(as.numeric(chr)))

#evolve(ga) ## not needed here

bb <- BigBang(galgo=ga, maxSolutions=10, maxBigBangs=10)
blast(bb)

bb

print(bb)

summary(bb)
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getFrequencies.BigBang
Computes gene fregencies

Description

Computes gene fregencies.

Usage

## S3 method for class 'BigBang'
getFrequencies(o, filter="none", subset=TRUE, ...)

Arguments
filter TheBigBang object can save information about solutions that did not reach the
goalFitness . filter=="solutions" ensures that only chromosomes
that reach theyoalFitness are consideredfitlter=="none" take all
chromosomesfilter=="nosolutions" consider only no-solutions (for
comparative purposes).
subset Second level of filtersubset can be a vector specifying which filtered chro-
mosomes are used. It can be a logical vector or a numeric vector (indexes in
order given bysbestChromosomes in BigBang object variable).
Value

Returns a list of components.

new Current gene count.

n Number of genes in new.

nChr Number of chromosomes counted.

ord Decreasing order.

rnk Rank (starting with maximum).
Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBigBang . * geneFrequency () .

Examples

*ek MISSING  wrx
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activeChromosomeSet.BigBang
Focus the analysis to different sets of chromosomes

Description

Swaps the "active" chromosomes for analysis. All the plots and methods compute the information

from the variablébestChromosomes , $bestFitness  and$count . WhencallEnhancerFunc

has been used it could be needed to use the same plots with different sets of chromastivegshromosomeSet
swaps the information between different chromosomes sets to concentrate the analysis on that set.

Usage

## S3 method for class 'BigBang'":
activeChromosomeSet(.O,
set=c("evolved", "default", "custom"),
count=TRUE,
chromosomes=NULL,
fitness=NULL,

)

Arguments
set "evolved"  specify to analyse original chromosomes that were evolved in-
sted of the enhanced (see evolvedChromosomes and evolvedFitness parame-
ters). "default" restore the original chromosomesustom" is for user-
specified chromosomes and fitness.
count Instruct to re-build theount matrix used for some plots. Recommended to be

TRUEalways.

chromosomes  The chromosome setto analyse. The default is to use the vasebidvedChromosomes
from theBigBang object.

fitness The fitness of the chromosomes to analyse. The default is to use the variable
$evolvedFitness from theBigBang object.
Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References
Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBigBang .
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Examples

# bb was created
activeChromosomeSet(bb, set="evolved")

plot(bb)
activeChromosomeSet(bb, set="default")
plot(bb)
plot.BigBang Plots about the collected information in a BigBang object
Description

Plots about the collected information in a BigBang object. See arguments for details.

Usage

## S3 method for class 'BigBang'":
plot(o,
y=NULL,

type=c("genefrequency"”, "generank”, "generankstability", "geneoverlap”, "geneoverlaphor”, "fit
filter=c("none", "solutions", "nosolutions"),
subset=TRUE,

mcol=8,

mord=50,

rcol=(if (mcol < 2) c(rep(1, mord), 0) else c(cut(l:mord, breaks = mcol, labels = FALSE)
new.dev=FALSE,

sort.chr=4,

freq.col=rgb(0.4, 0.4, 0.4),
freqg.all.labels=FALSE,

rank.lwd=5,

rank.order=c("rank", "reverse", "random"),
gene.names=TRUE,

rankindex.log=NULL,

coverage.log="x",

classFunc=NULL,

classes=NULL,

confusion.all=TRUE,

contrast=0.15,

coverage=c(0.25, 0.5, 0.75, 1),

samples=NULL,

samples.cex=0.75,

pch=20,

main=o0$main,

nbf=1,

net.method=c("isoMDS", "cmdscale", "sammon"),
net.th=2,

node.size=6,

node.name=c("index", "rownames"),
node.namecol=NULL,
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xlim=NULL,
ylim=NULL,
xlab="",
ylab="",
cex=1)
Arguments
y Optional additional data relative to the plot type. Some types may benefit from
this parameter.
type Specify the types of plots.

"genefrequency" Plot the frequency of genes computed from the chromosomes in the specified

"generank"

filter (sedfilter andsubset ). Peaks reveal high-frequent genes, thus poten-
tially “important” genes. “Top-ranked” genes are colored respect to its rank (see
mord, mcol and rcol ). Labels are optional (séeeqg.all.labels ).

Similar to"genefrequency" but drawing only “top-ranked” genes and sorte
by rank.

"generankstability"”

"geneoverlap”

Because of the stochasticity of the process, it is difficult to decide how many so-
lutions are required to stabilize the gene ranks and thus avoiding random fluctua-
tions. "generankstability" is designed to show visually how the rank of

the current “top-ranked” genes has been changed in the course. Many changes
of colours reveals rank instability whereas few or no-changes show stability.
Commonly, the top (10 to 20) genes are the quickest genes to stabilize. One can
decide to "stop" the process or "start" the analysis when at least 10 or 20 genes
has been "stable" for 100 or 200 solutions.

Overview of how the chromosomes are “overlapped” and “represented” by the
top-ranked genes (ssert.chr ).

"geneoverlaphor"Horizontal version ofgeneoverlap"

"genesintop"
"fitness"

"fitnessboxes"
"generations"

"rankindex"

Shows the histogram of the number of top-genes included in models.

The evolution of the maximum fitness for each solution. It includes descriptive
confidence intervals (average among all and average among the worst). The
point where the highest interval intersects gualFitness  is the “average”
number of generations needed to reach that fitness value. It could be useful for
deciding the number of generations and the goal fitness value.

Similar to"fithess" but using boxplot. Useful for "statistical” intervals.

Distribution of the final generation from each galgo. A large peakinGenerations
means “premature” convergence or “easy” codegoalFitness; perhaps increasing
thegoalFitness  worth. A trend to “maxGenerations” may be indicative of
very highgoalFitness  or low maxGenerations . (may be normal when
onlySolutions == FALSE ).

Shows the rank versus index. A vertical line indicate many genes in the same
rank, probably due by random, not stable or insuficent solutions.

"genefrequencydist”

Shows the distribution of the gene frequency.

"topgenenumber”"Shows the number of genes whose frecuency is higher that specific values. It

try to answer questions like “how many genes appears in X chromosomes?”. It
is helpful to decide how many “top-genes” include in plots. Genes with low
frequency may be asociated with random fluctations.
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"confusion”

"confusionbox”
"confusionpamr"
"splits”
"splitsmap"

"splitsfitness"
"fitnesssplits"
"fitnesssplitsbox™

"genecoverage"

"genenetwork"

filter

subset

mord
mcol
rcol

new.dev
sort.chr

plot.BigBang

For classification problems, it shows the confusion matrix and the probability
for all samples in each class. It needglassFunc specification (unless
$data$classFunc  existsintheBigBang object) ory=classPredictionMatrix

An NA*“class” has been add in the predicted class axis (vertical) for those clas-
sification methods that cannot produce a class prediction in all cases. The de-
fault is that the bar size is meant as “probability” of that sample to pertain in
that class. The sensitivity and specificity for all classes are given in the hori-
zontal axis (sensitivity=TP/TP+FN, specificity=TN/TN+FP, TP=True Positives,
TN=True Negatives, FP=False Positives, FN=False Negatives).

Similar than “confusion” but showing distribution boxes for each class.
Similar than “confusion” in style similar to pamr package.
Gives an overview on how the splits were build. Perhaps useless.

Gives an clustering overview on how the splits were build (to detect biased
splits). Perhaps useless.

It plots the boxplot of the evaluation of chromosomes in different splits. Perhaps
useless.

Plots the distribution of fithess evaluated in different splits. To check whether
the chromosomes are “split-dependent”.

It plots the boxplot of the evaluation of chromosomes in different splits. Perhaps
useless.

Plot the number of possible top-ranked genes in horizontal versus the percentage
of total genes present in chromosomes. It tries to answer questions like "how
many N top-genes are required to ensure that tHésep-genes cover at least
50% of all genes in chromosomes?". Solution: Pigh€="genecoverage" )

look for 0.5 (50%) in vertical axis (or ussoverage=0.5 ) then project the

point in the plot to horizontal axis.

Plot the “dependency” of genes to each other in a network format. The dis-
tance is a measure of how many chromosomes those two genes are together
normalized to the total number of interactions. The thickness of the connection
is relative to the relative strength of the shown connections.

TheBigBang object can save information about solutions that did not reach the

goalFitness . filter=="solutions" ensures that only chromosomes
that reach thegyoalFitness are consideredfititer=="none" take all
chromosomesfilter=="nosolutions" consider only no-solutions (for

comparative purposes).

Second level of filtersubset can be a vector specifying which filtered chro-
mosomes are used. It can be a logical vector or a numeric vector (indexes in
order given by$bestChromosomes in BigBang object variable). Ifitis a
numeric vector length one, a positive value means take those top chromosomes
sorted by fitness, a negative value take those at bottom.

The number of “top-ranked-genes” to highlight.
The number of colours (or sections) to highlight ranked genes.

The specific colours for every “top-ranked-gene”. If specified, its length should
bemord+1.

Fortype is a vector length greather thanTRUEcreate two new plot windows.

For type=="geneoverlap" , sort.chr  can be used to sort the chromo-
somes.sort.chr== sort the genes according to its fitness which could re-
veal trends in gene-fithessort.chr < 0 no sort at all, the chromosomes
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freq.col

freq.all.labels
rank.lwd
rank.order

genes.names

rankindex.log

coverage.log
classFunc

classes

confusion.all
contrast
coverage
samples

samples.cex
nbf

net.th

net.method

node.size
node.name
node.namecol
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are shown as they were obtainesbrt.chr > 0 controls the chromosome
sorting by the prescence of “top-ranked” genes and the recursive level (as higher
as slower).

Fortype=="genefrequency"
genes.

,freg.col  isthe colour for non “top-ranked”

For type=="genefrequency"
all “top-ranked” genes.

Fortype=="generank"

For type=="generank"
ranked genes.

TRUEfor plotting gene names (froBigBang object). FALSE use gene in-
dexes instead. Character vector for user-specification.

, freg.all.labels plot the names for

(and others)nk.lwd is the line width (seévd ).

(and others)rank.order  controls the order of

Change the log plot parameter fype=="rankindex"
Change the log plot parameter fiype=="genecoverage"

Specify the classification function whertype=="confusion"
fusion matrix is needed.

Specify the classes (overwriting tBggBang default) when @aype=="confusion”
and a confusion matrix is needed.

and a con-

TRUEdraw mean probability values for all combinations in the confusion plot.

Contrast factor for same colour/section in ranks. 0=All genes in same section
are exactly the same colour. 1="Maximum" contrast factor.

For type="genecoverage" , coverage specify the points for compari-

son. For instance 0.5 meant the number of top-ranked genes needed that cover
50% of total genes present in all chromosomes.

Specify the sample names (overwriting BigBang default)

Specify the character size for ploting the sample names.

If type="fithessboxes” , hbf specifies the divisor of the number of boxes
in the plot. Defaults to 1.

If type=genenetwork” it specifies the connections to ploiet.th < 1
specifies to plot connections whose distance <= netith >= 1  speci-
fies to plot the highest net.th connections for each node. Default is 2.

If type=genenetwork” | it specifies the method to compute the coordinates.
Methods are("isoMDS","cmdscale”,"sammon™)

If type=genenetwork” | it specifies the size of the node.

If type=genenetwork” ,"rownames"

If type=genenetwork”

, it specifies the naming scheme, which car@adex
, it specifies the color of the node names.

main,xlab, ylab,xlim,ylim,cex,pch

Value

Returns nothing.

BigBang defaults for common plot parameters. Their usage overwrite the de-
fault value.

Other plot parameters (not always passed to subsequent routines).
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Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBigBang .

Examples

cr <- Chromosome(genes=newCollection(Gene(shapel=1, shape2=1000),5))
ni <- Niche(chromosomes=newRandomCollection(cr, 10))
wo <- World(niches=newRandomCollection(ni,2))
ga <- Galgo(populations=newRandomCollection(wo,1), goalFitness = 0.75,
callBackFunc=plot,
fithessFunc=function(chr, parent) 5/sd(as.numeric(chr)))

#evolve(ga) ## not needed here

bb <- BigBang(galgo=ga, maxSolutions=10, maxBigBangs=10)
blast(bb)

plot(bb)

plot(bb, type=c(“fitness","genefrequency"))

plot(bb, type="generations")

meanGeneration.BigBang

Computes the mean number of generations requiered to reach a given
fitness value

Description
Computes the mean number of generations requiered to reach a given fithess value. We have seen
that this value is actually closer to the median of the final generation.

Usage

## S3 method for class 'BigBang'":
meanGeneration(o, filter="none", subset=TRUE, fitness=o0$galgo$goalFitness, ...)

Arguments
filter TheBigBang object can save information about solutions that did not reach the
goalFitness . filter=="solutions" ensures that only chromosomes
that reach thegyoalFitness are consideredfititer=="none" take all
chromosomesfilter=="nosolutions" consider only no-solutions (for

comparative purposes).
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subset Second level of filtersubset can be a vector specifying which filtered chro-
mosomes are used. It can be a logical vector or a numeric vector (indexes in
order given by$bestChromosomes in BigBang object variable). Ifitis a
numeric vector length one, a positive value means take those top chromosomes
sorted by fitness, a negative value take those at bottom.

fithness The fitness value desired. The defaulbgalgo$goalFitness

Details
This function useneanFitness to compute the mean number of generations from solutions, then
it finds the generation whose fithess mean value is not below the specified fitness.

Value

Return the expected mean generation.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References
Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBigBang . * meanFitness ()

Examples

#bb is a BigBang object
meanGeneration(bb)

geneFrequency.BigBang
Computes the frequency of genes based on chromosomes

Description

Computes the frequency of genes based on chromosomes. It really rgatFmequiences
using the$new variable, adding gene names, and filteringdotoff

Usage

## S3 method for class 'BigBang"
geneFrequency(o,

filter="none",

subset=TRUE,

gene.names=TRUE,

cutoff=-1,

value=c("frequency", "indexes", "ranks"),

)
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Arguments
filter TheBigBang object can save information about solutions that did not reach the
goalFitness . filter=="solutions" ensures that only chromosomes
that reach thegoalFitness are consideredfititer=="none" take all
chromosomesfilter=="nosolutions" consider only no-solutions (for
comparative purposes).
subset Second level of filtersubset can be a vector specifying which filtered chro-

mosomes are used. It can be a logical vector or a humeric vector (indexes in
order given by$bestChromosomes in BigBang object variable). Ifitis a
numeric vector length one, a positive value means take those top chromosomes
sorted by fitness, a negative value take those at bottom.

gene.names TRUEfor naming the result with the storétjeneNames in ojectBigBang .
Other character vector to name-specific.

cutoff Only genes whose frequency is greather tbatoff — are repored.
value The result."frequency","indexes","ranks"

Value
A table whenvalue=="frequency" , otherwise, a vector.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBigBang .

Examples

#bb is a BigBang object
geneFrequency(bb)

geneRankStability.BigBang
Computes the rank history for top-ranked genes

Description

Computes the rank history for top-ranked genes.
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Usage

## S3 method for class 'BigBang":
geneRankStability(o,
filter="none",
subset=TRUE,
gene.names=TRUE,
lastSolutionFirst=TRUE,

)

Arguments

filter TheBigBang object can save information about solutions that did not reach the
goalFitness . filter=="solutions" ensures that only chromosomes
that reach thegoalFitness are consideredfititer=="none" take all
chromosomesfilter=="nosolutions" consider only no-solutions (for
comparative purposes).

subset Second level of filtersubset can be a vector specifying which filtered chro-
mosomes are used. It can be a logical vector or a humeric vector (indexes in
order given by$bestChromosomes in BigBang object variable). Ifitis a
numeric vector length one, a positive value means take those top chromosomes
sorted by fitness, a negative value take those at bottom.

gene.names TRUEfor naming the result with the storé&tjeneNames in ojectBigBang .
Other character to name-specific.

lastSolutionFirst
Order of the resultsTRUEthe las solutions is given in the first column.

Value

A matrix which genes are fit in rows and solutions in columns.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References
Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBigBang .

Examples

#bb is a BigBang object
geneRankStability(bb)
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meanFitness.BigBang
Computes the “mean” fithess from several solutions

Description

Computes the “mean” fithess from several solutions.

Usage
## S3 method for class 'BigBang":
meanFitness(o, filter="none", subset=TRUE, ...)
Arguments

filter TheBigBang object can save information about solutions that did not reach the
goalFitness . filter=="solutions" ensures that only chromosomes
that reach thegyoalFitness are consideredfititer=="none" take all
chromosomesfilter=="nosolutions" consider only no-solutions (for
comparative purposes).

subset Second level of filtersubset can be a vector specifying which filtered chro-
mosomes are used. It can be a logical vector or a humeric vector (indexes in
order given by$bestChromosomes in BigBang object variable). Ifitis a
numeric vector length one, a positive value means take those top chromosomes
sorted by fitness, a negative value take those at bottom.

Details

The mean is built considering all solutions. For solutions that have finished earlier, the final fithess
is used for futher genertions.

Value

A vector with the mean fitness in each generation.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References
Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBigBang .

Examples

#bb is a BigBang object
geneRankStability(bb)
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classPrediction Function used to predict class evaluating a fithess function in many
train-test sets

Description

Function used to predict class evaluating a fithess function in many train-test sets.

Usage

classPrediction(chr, parent, splits = 1:length(parent$data$splitTrain), set = parent$data$testErrorWeigh

Arguments
chr Chromosome or vector object.
parent Parent object, commonly BigBang object.
splits Which sets of splits will be used to compute the fitness function. Default to all
splits defined irparent$data$splitTrain
set Weigths used in training and test sets. Vector of two values. The first is the
weight of train error. The second is the weight of test error. The default value
is taken from parent:tatestErrorWeights whose default is ¢(0,1) (considering
only test error).
mode The type of value to returr:sum" returns a matrix with the number of times
a sample (rows) has been predicted as any class (columns). The values are pro-
portional to train and test weight$probability"” convertion of'sum" to
probabilities dividing each row by its suniclass" returns a vector of the
predicted class given by majority vote.
Value

A matrix or vector depending omode paramater.

Note

This function is designed to be used in forwardSelectionModels

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K.

See Also

forwardSelectionModels

Examples
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classPredictionMatrix.BigBang

classPredictionMatrix.BigBang

Predicts class for samples from chromosomes

Description

Predicts class for samples from chromosomes.

Usage

## S3 method for class 'BigBang'":
classPredictionMatrix(o,
filter="none",
subset=TRUE,
classFunc=o0$data$classFunc,
classes=NULL,
sampleNames=NULL,
chromosomes=NULL,
verbose=TRUE,
use.cache=TRUE,

)

Arguments

filter

subset

classFunc
classes

sampleNames
chromosomes

verbose
use.cache

Details

TheBigBang object can save information about solutions that did not reach the

goalFitness . filter=="solutions" ensures that only chromosomes
that reach thegyoalFitness are consideredfititer=="none" take all
chromosomesfilter=="nosolutions" consider only no-solutions (for

comparative purposes).

Second level of filtersubset can be a vector specifying which filtered chro-
mosomes are used. It can be a logical vector or a numeric vector (indexes in
order given by$bestChromosomes in BigBang object variable). Ifitis a
numeric vector length one, a positive value means take those top chromosomes
sorted by fitness, a negative value take those at bottom.

The function that provides the class prediction.

The known classes if they are different than thosBigBang$classes  (or
BigBang$data$classes ).

Sample names if they are different than thosBigBang$classes  (or BigBang$data$classes

Specific chromosome list. The default is use the solution fBigBBang object
filtered byfilter andsubset .

Display processing information.
Save/Restore values from previous computations with same parameters.

classFunc is called for each chromosome, therefore this routine can be time consuming de-
pending on the behaviour ofassFunc . The defaulttlassFunc from configBB.VarSel

computes the class by majority of votes using all splits. Use for specifyingsplits , set or

any other parameter fatassFunc
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Value

A matrix whose rows are samples and columns are classes. Each value is the number of times the
sample was predicted as that class.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBigBang . * confusionMatrix 0 .

Examples

#bb is a BigBang object

cpm <- classPredictionMatrix(bb)

cpm

cm <- confusionMatrix(bb)

cm

#equivalent and quicker because classPredictionMatrix is provided
cm <- confusionMatrix(bb, cpm)

cm

specificityClass(bb, cm)
specificityClass(bb, cpm)
specificityClass(bb)

# all are equivalent
sensitivityClass(bb, cpm)
sensitivityClass(bb, cm)
sensitivityClass(bb)

# all are equivalent

confusionMatrix.BigBang
Computes the class confusion matrix from a class prediction matrix

Description

Computes the class confusion matrix from a class prediction matrix.

Usage

## S3 method for class 'BigBang'":
confusionMatrix(o, cm, ...)
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Arguments
cm The confusion matrix, If not specifietlassPredictionMatrix method
is call using theBigBang object provided and.
Further parameters passeddassPredictionMatrix whencm is not
specified.
Details

The matrix is computed getting the predicted class proportions for all samples; accumulating the
proportions; finally producing propotions for all classes. This procedure is equivalent to having the
same weights (priors) for all classes.

Value

A matrix with original classes in rows and predicted classes in columns. Each value represent the
“probability” for a sample within a given class to be predicted as any other class.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBigBang . * classPredictionMatrix () ,*confusionMatrix 0.

Examples

#bb is a BigBang object

cpm <- classPredictionMatrix(bb)

cpm

cm <- confusionMatrix(bb)

cm

#equivalent and quicker because classPredictionMatrix is provided
cm <- confusionMatrix(bb, cpm)

cm

specificityClass(bb, cm)
specificityClass(bb, cpm)
specificityClass(bb)

# all are equivalent
sensitivityClass(bb, cpm)
sensitivityClass(bb, cm)
sensitivityClass(bb)

# all are equivalent
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sensitivityClass.BigBang
Computes the sensitivity of class prediction

Description

Computes the sensitivity of class prediction.

Usage

## S3 method for class 'BigBang'":
sensitivityClass(o, cm, ...)

Arguments
cm The confusion matrix or the class prediction matrix. If misstwpfusionMatrix
method is called using the object and as other arguments
Further parameters whe&m is missing.
Details

Sensitivity is the probability that a sample of classvill be predicted as the same clas¥sHigh

sensitivity detect true positives. Sensitivity = TP / (TP + FN) TP - True Positives: Example for class
A, TP = Paa FN - False Negatives: Example for class A, FN = Pab + Pac + Pax Confusion Matrix:
[ Predicted Class ] ClassA ClassB ClassC "misclass” ClassA Paa Pab Pac Pax ClassB Pba Pbb Pbc

Pbx ClassC Pca Pcb Pcc Pcx

Value

A vector with the sensitivities of prediction for every class.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning

Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBigBang . * classPredictionMatrix () ,* confusionMatrix 0 .

Examples

#bb is a BigBang object

cpm <- classPredictionMatrix(bb)

cpm

cm <- confusionMatrix(bb)

cm

#equivalent and quicker because classPredictionMatrix is provided
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cm <- confusionMatrix(bb, cpm)
cm

specificityClass(bb, cm)
specificityClass(bb, cpm)
specificityClass(bb)

# all are equivalent
sensitivityClass(bb, cpm)
sensitivityClass(bb, cm)
sensitivityClass(bb)

# all are equivalent

specificityClass.BigBang
Computes the specificity of class prediction

Description

Computes the specificity of class prediction.

Usage

## S3 method for class 'BigBang'":
specificityClass(o, cm, ...)

Arguments
cm The confusion matrix or the class prediction matrix. If misstapfusionMatrix
method is called using the object and as other arguments
Further parameters whe&m is missing.
Details

Specificity is the probability that a sample of class differenKtwill NOT be predicted as class.

High specificity avoids false positives. Specificity = TN/ (TN + FP) TN - True Negatives: For class
A, TN = Pbb + Pbc + Pbx + Pcb + Pcc + Pcx FP - False Positives: For class A, FP = Pba + Pca
Confusion Matrix: [ Predicted Class ] ClassA ClassB ClassC "misclass" ClassA Paa Pab Pac Pax
ClassB Pba Pbb Pbc Pbx ClassC Pca Pcbh Pcc Pcx

Value

A vector with the specificity of prediction for every class.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675
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See Also

For more information seBigBang . * classPredictionMatrix () ,*confusionMatrix 0.

Examples

#bb is a BigBang object
cpm <- classPredictionMatrix(bb)

cpm

cm <- confusionMatrix(bb)

cm

#equivalent and quicker because classPredictionMatrix is provided
cm <- confusionMatrix(bb, cpm)

cm

specificityClass(bb, cm)
specificityClass(bb, cpm)
specificityClass(bb)

# all are equivalent
sensitivityClass(bb, cpm)
sensitivityClass(bb, cm)
sensitivityClass(bb)

# all are equivalent

fithessSplits.BigBang

Computes the fitness function from chromosomes for different splits

Description

Computes the fitness function from chromosomes for different splits.

Usage

## S3 method for class 'BigBang'"
fitnessSplits(o,

Arguments

filter

filter="none",

subset=TRUE,
fitnessFunc=0%$data$modelSelectionFunc,
maxCache=1e+06,

chromosomes=NULL,

use.cache=TRUE,

)

TheBigBang object can save information about solutions that did not reach the

goalFitness . filter=="solutions" ensures that only chromosomes
that reach thegyoalFitness are consideredfititer=="none" take all
chromosomesfilter=="nosolutions" consider only no-solutions (for

comparative purposes).
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subset Second level of filtersubset can be a vector specifying which filtered chro-
mosomes are used. It can be a logical vector or a numeric vector (indexes in
order given by$bestChromosomes in BigBang object variable). Ifitis a
numeric vector length one, a positive value means take those top chromosomes
sorted by fitness, a negative value take those at bottom.

fitnessFunc The function that provides the fitness for every chromosome. If the fithess is
“split-sensitive” it should returns only one value (like the comrfigalgo$fitnessFunc
variable). If the fitness does the splitting process itself @itata$modelSelectionFunc ),
the result should be a vector of a fitness value for every split. The default use
$data$modelSelectionFunc

maxCache The maximum number of values to be saved inBigBang object (all vari-
ables starting withifithessSplits" ). Useful for saving results between R
sessions.

chromosomes  The chromosomes to process. The default is ufitey andsubset to
extract the chromosomes from tBggBang object.

use.cache Save/Restore values from previous computations with same parameters.

Value

A Matrix with chromosomes in rows and splits in columns. Each value is the result of the fitness
function in a given chromosome on an split.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBigBang . x plot () .

Examples

#bb is a BigBang object

fs <- fithessSplits(bb)

fs

fs <- fithessSplits(bb, fithessFunc=bb$galgo$fitnessFunc)

fs

fs <- fitnessSplits(bb, fithnessFunc=bb$data$modelSelectionFunc) # default
fs
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geneCoverage.BigBang
Computes the fraction of genes present in the top-rank from the total
genes present in chromosomes

Description

Computes the fraction of genes present in the top-rank from the total genes present in chromosomes.

Usage

## S3 method for class 'BigBang'"
geneCoverage(o, filter="none", subset=TRUE, chromosomes=NULL, ...

Arguments
filter TheBigBang object can save information about solutions that did not reach the
goalFitness . filter=="solutions" ensures that only chromosomes
that reach thegyoalFitness are consideredfititer=="none" take all
chromosomesfilter=="nosolutions" consider only no-solutions (for
comparative purposes).
subset Second level of filtersubset can be a vector specifying which filtered chro-

mosomes are used. It can be a logical vector or a numeric vector (indexes in
order given by$bestChromosomes in BigBang object variable). Ifitis a
numeric vector length one, a positive value means take those top chromosomes
sorted by fitness, a negative value take those at bottom.

chromosomes  The chromosomes to process. The default is ufitey andsubset to
extract the chromosomes from tBeggBang object.
Value
A vector with the fraction of genes present in each rank from the total genes present in chromo-
somes.
Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References
Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBigBang . *plot () .

Examples

#bb is a BigBang object
gc <- geneCoverage(bb)
gc
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forwardSelectionModels.BigBang
Gets the “best” models using top-ranked genes and a forward-
selection strategy

Description

Gets the “best” models using top-ranked genes and a forward-selection strategy.

Usage

## S3 method for class 'BigBang":
forwardSelectionModels(.O,
filter="none",
subset=TRUE,
genelndexSet=NULL,
starti=NULL,
endi=NULL,
fitnessFunc=if (lis.function(.O$data$modelSelectionFunc)) .O$galgo$fitnessFunc else .O$data
minFitness=NULL,
plot=TRUE,
decision=c("overall", "average"),
plot.type=c("lines", "boxplot"),
approach=c("fitness", "error"),
pch=20,
result=c("all", "models", "fitness"),
threshold=0.99,
main=.0$main,
mord=50,
mcol=8,
rcol=(if (mcol < 2) c(rep(1, mord), 0) else c(cut(l:mord, breaks = mcol, labels = FALSE)
classFunc=.0%data$classFunc,
compute.classes=is.function(classFunc),

cex=1,
)
Arguments
filter TheBigBang object can save information about solutions that did not reach the
goalFitness . filter=="solutions" ensures that only chromosomes
that reach thegoalFitness are consideredfitlter=="none" take all
chromosomesfilter=="nosolutions" consider only no-solutions (for
comparative purposes).
subset Second level of filtersubset can be a vector specifying which filtered chro-

mosomes are used. It can be a logical vector or a numeric vector (indexes in
order given by$bestChromosomes in BigBang object variable). Ifitis a
numeric vector length one, a positive value means take those top chromosomes
sorted by fitness, a negative value take those at bottom.

genelndexSet  The genes index to use (ignorifiier andsubset ). If this is not specified
the indexes are computed usifilter andsubset .
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starti

endi
fitnessFunc

minFitness

decision

plot
plot.type

approach
result

threshold
mord

mcol

rcol
classFunc

compute.classes

pch,main,cex

Details

Vector of initial index positions of models to test. If specified, should be the
same length thaendi . If omitted, the default repedt until the same length
thanendi .

Vector of final index positions of models to test.

The function that evaluate the performance (fitness) of every model (chromo-
some). The real measure is the “mean” computed from the resulted values for
every chromosome. ThiishessFunc  can returns a single numeric value (as

in $galgo$fitnessFunc ) or a numeric vector (as data$modelSelectionfunc ).
The default issdata$modelSelectionFunc unless it ifNULLand$galgo$fithessFunc
is used.

The minimum fitness requested. All models with mean fitness above this value
will be reported.NULL specify the usage of the maximum fithess from the re-
sults."se *sp" use the maximum value computed by multipling the sensitivity
and specificity wheiwompute.classes==TRUE

Specify how to select the modeloverall" select the model based on the
accuracy of all samples wheréawerage" selects the model based in the av-
erage accuracy per class. If the number of samples per class is exactly the same,
both results are equal. The defaultaserall” . If classFunc is not speci-

fied orcompute.classes==FALSE ,decision is forced ta'overall"

Logical value indicating whether the result should be displayed.

“lines"  draws a line joining points.'boxplot" add a boxplot when the
fithessFunc  returns more than one value.

"fitness" draws fitness'error"  draws error (1-fitness).

Specify the desired outputmodels" will report only the models above the
minFitness . "fithess" will report only the fitness of the models above
theminFitness . "all"  (default) will report both models and fithess in a list
including all computed fitnesses and class prediction accurac@sfiiute.classes==TRUE

Specify the percentage ofinFitness  for selecting models.

Specify the number of top-ranked geneplpt () and others *** MISSING
*+*) . Defaults to 50. It should not be less than the maximandi .

Specify the number of section for top-rank colouringlpt () and others ***
MISSING ***)

Specify the colours of sectionsgflot () and others *** MISSING ***)
Function that predict the class. The defaulb@ata$classFunc

Specify that class accuracies are desired (and plotted). In non-classification
problems, it should bEALSE

Plot parameters.
Other parameters used fplot , fithessFunc  andclassFunc

It is expected that théitnessFunc computes theoverall fitness (the proportion of correctly
classify samples regardless of their classes). However, this value could be slightly different to the
curve marked a$(avg)"  which is the average fitness per class. This difference is due to the
different number of samples per class and the number of times specifc samples where used to be
part of the test set in both, the fithess function and the class function.
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Value

Depends omesult

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBigBang . *plot () , * heatmapModels () , * pcaModels () .

Examples

#bb is a BigBang object

fsm <- forwardSelectionModels(bb)

fsm

names(fsm)

heatmapModels(fsm, subset=1)

fsm <- forwardSelectionModels(bb, minFitness=0.9,
fitnessFunc=bb$galgo$fitnessFunc)
heatmapModels(fsm, subset=1)

pcaModels(fsm, subset=1)

fitnessSplits(bb, chromosomes=list(fsm$models[[1]]))

heatmapModels.BigBang
Plots models using heatmap plot

Description

Plots models using heatmap plot.

Usage

## S3 method for class 'BigBang'"

heatmapModels(O,
models,
data=O$data$data,
geneNames=paste(pad(l:length(O$geneNames), char = " "), " : ", O$geneNames, sep =
traspose=TRUE,
subset=NULL,
main=0$main,
scale=if (traspose) "column" else "row",
col=c(rgb(0, 8:0/8, 0), rgh(1:8/8, 0, 0)),
RowSideColors=NULL,
ColSideColors=NULL,
hclustfun=function(x) hclust(x, method = "ward"),

)
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Arguments

models The models(chromosomes) to plot. It can be a chromosome list or models re-
sulted fromforwardSelectionModel

data Data if this is not provided i$data$data from theBigBang object.

geneNames Names for the genes. The default usesigjeneNames from BigBang ob-
ject.

traspose Traspose the data (for display and data restrictions).

subset To limit the usage ofmodels .

scale,col,RowSideColors,ColSideColors
Heatmap parameters. Provided for compatibility. If col is -1,-2,-3, or -4, stan-
dard microarray colors are used. If length(col)==3, these three colours are used
to build a gradient.

geneColors A list of specific RowSideColors parameter for every model.
sampleColors  Colors for samples.

hclustfun Function to heatmap. The default use “ward” method. kudestfun=hclust
to restore the original heatmap behaviour.

Other parameters fdreatmap function.

Value

Returns nothing.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBigBang . *plot () ,*forwardSelectionModels () ,heatmap ().

Examples

#bb is a BigBang object
heatmapModels(bb, bb$bestChromosomes|[1])

fsm <- forwardSelectionModels(bb)

fsm

names(fsm)

heatmapModels(fsm, subset=1)

fsm <- forwardSelectionModels(bb, minFitness=0.9,
fitnessFunc=bb$galgo$fitnessFunc)
heatmapModels(fsm, subset=1)

pcaModels(fsm, subset=1)

fitnessSplits(bb, chromosomes=list(fsm$models[[1]]))
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pcaModels.BigBang Plots models in principal components space

Description

Plots models in principal components space.

Usage

## S3 method for class 'BigBang'":
pcaModels(O,
models,
data=O$data$data,
traspose=FALSE,
center=TRUE,
scale=TRUE,
subset=NULL,
main=0$main,
sampleColors=NULL,
sampleNames=NULL,
npc=4,
pch=19,
gap=0,
classes=NULL,

)

Arguments
models The models(chromosomes) to plot. It can be a chromosome list or models re-
sulted fromforwardSelectionModel
data Data if this is not provided i$data$data from theBigBang object.
traspose Traspose the data (for display and data restrictions).
subset To limit the usage ofmodels .
center Logical value indicating whether scalling by genes to mean 0.pEs@mp .
scale Logical value indicating whether scalling by genes to 1 variance p8ssmp .

main,gap,pch  Plot parameters (method pairs). géh==NULL, sampleColors are used
instead.

sampleColors  Colors for samples.

sampleNames To plot the samples names. Use the varigkdampleNames to from the
BigBang object.

classes Sample classes. The default is usaasses from bigbang object.

Other parameters fqrairs  (or plot ) function.

Value

Returns the results of prcomp in a list.
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Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBigBang .,* plot () , * forwardSelectionModels () , prcomp (),
princomp ().

Examples

#bb is a BigBang object
pcaModels(bb, bb$bestChromosomes[1])

fsm <- forwardSelectionModels(bb)

fsm

names(fsm)

heatmapModels(fsm, subset=1)

fsm <- forwardSelectionModels(bb, minFitness=0.9,
fitnessFunc=bb$galgo$fitnessFunc)
heatmapModels(fsm, subset=1)

pcaModels(fsm, subset=1)

fitnessSplits(bb, chromosomes=list(fsm$models[[1]]))

mergeBangs.BigBang  Merges the information from other BigBang objects

Description
Merges the information from other BigBang objects. It is assumed thBigilang objects com-
pute the same results, thus they are “mergeable”. Possibly from parallelization.

Usage

## S3 method for class 'BigBang'":
mergeBangs(mb, ..., clone=FALSE)

Arguments
List of BigBang objects.
clone Logical. Specify if the original object must be cloned before merging.
Value

Returns nothing. However, the originBigBang object has been modified adding the others
BigBang objects.
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Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References
Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBigBang .

Examples
#bb, bbmachine2, bbmachine3 are BigBang objects
bb
plot(bb)
mergeBangs(bb, bbmachine2, bbmachine3)
bb # accumulated solutions

plot(bb) # accumulated solutions

addRandomSolutions.BigBang
Adds random pre-existed solutions

Description
Adds random pre-existed solutions. The purpose is to “simulate” new solutions in order to see gene
stability and gene frequency. The results are biased but can be used to estimate the how many more
solutions are needed to stabilize certain number of genes.

Usage
## S3 method for class 'BigBang'
addRandomSolutions(no, n=length(no$bestChromosomes), ...)

Arguments

n number of solutions to add

Value
Returns nothing. However, the originBlgBang object has been modified adding the random
solutions.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf
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References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBigBang .

Examples

#bb is a BigBang object

bb

plot(bb)

addRandomSolutions(bb, 1000)
plot(bb) # accumulated solutions

genelmportanceNetwork.BigBang

Computes the number of times a couple of top-ranked-genes are
present in models

Description

Computes the number of times top-ranked-genes are present in models.

Usage

## S3 method for class 'BigBang'"
genelmportanceNetwork(o,
filter="none",
subset=TRUE,
mord=50,
inc.rank=FALSE,
inc.index=FALSE,

)

Arguments

filter TheBigBang object can save information about solutions that did not reach the
goalFitness . filter=="solutions" ensures that only chromosomes
that reach theyoalFitness are consideredfitlter=="none" take all
chromosomesfilter=="nosolutions" consider only no-solutions (for
comparative purposes).

subset Second level of filtersubset can be a vector specifying which filtered chro-
mosomes are used. It can be a logical vector or a numeric vector (indexes in
order given by$bestChromosomes in BigBang object variable). Ifitis a
numeric vector length one, a positive value means take those top chromosomes
sorted by fitness, a negative value take those at bottom.

mord The number of “top-ranked-genes” to highlight.

inc.rank Incluye the gene rank in rownames and colnames.

inc.index Incluye the gene index in rownames and colnames.
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Value

Returns a matrix with number of overlaps for every top-ranked-gene pairs. The order correspond to
rank.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBigBang . * distancelmportanceNetwork 0.

Examples

#bb is a BigBang object

bb

gin <- genelmportanceNetwork(bb)

gin

gin <- genelmportanceNetwork(bbm, mord=5)
gin

assignParallelFile.BigBang
Assigns a different saveFile value for parallelization

Description

Assigns a different saveFile value for parallelization. The assignation is done looking for a existing
filename with a consecutive number starting from 1. If a filename with a particular consecutive
number is not found, it is assigned.

Usage

## S3 method for class 'BigBang'":
assignParallelFile(bb,
save=TRUE,
prefix="parallel-",
use.random=TRUE,
compatibilize=TRUE,
o)
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Arguments
save Specify to save the file to “lock” the name and avoid other parallel process to
use it. Defaults to true.
prefix Prefix used in the parallel files for identification. Defaults to “parallel-".
use.random Specify if an integer random value between 0 and 9999 is added to avoid dupli-
cated filenames in parallel process started at the same time. Defaults to true.
Value

Returns the file name assigned to the bigbang object for parallelization.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBigBang .

Examples

#lnitial process:

#load data and configure initial objects, run once
library(galgo)

bb <- configBB.varSel(..., saveFile="bb.parallel.Rdata", ...)
saveObiject(bb)

#

#Parallel process:

#run as many process as you want
library(galgo)
loadObject("bb.parallel.Rdata")
assignParallelFile(bb)

blast(bb)

#

#Analysis Process:
library(galgo)
loadObject("bb.parallel.Rdata")
loadParallelFiles(bb)

#
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loadParallelFiles.BigBang
Load all files saved during the parallelization

Description

Load all files saved during the parallelization.

Usage

## S3 method for class 'BigBang'

loadParallelFiles(bb, prefix="parallel-", ...)
Arguments

prefix Prefix used in the parallel files for identification. Defaults to “parallel-".
Value

Returns the file names loaded to the bigbang object.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References

Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBigBang .

Examples

#Initial process:

#load data and configure initial objects, run once
library(galgo)

bb <- configBB.varSel(..., saveFile="bb.parallel.Rdata", ...)
saveObiject(bb)

#

#Parallel process:

#run as many process as you want
library(galgo)
loadObject("bb.parallel.Rdata")
assignParallelFile(bb)

blast(bb)

#

#Analysis Process:
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library(galgo)
loadObject("bb.parallel.Rdata")
loadParallelFiles(bb)

#

filterSolution.BigBang
Filters solutions

Description

Filters solutions.

Usage

## S3 method for class 'BigBang'":
filterSolution(o, filter=c("none", "solutions", "nosolutions"), subset, ...

Arguments
filter TheBigBang object can save information about solutions that did not reach the
goalFitness . filter=="solutions" ensures that only chromosomes
that reach theyoalFitness are consideredfitlter=="none" take all
chromosomesfilter=="nosolutions" consider only no-solutions (for
comparative purposes).
subset Second level of filtersubset can be a vector specifying which filtered chro-
mosomes are used. It can be a logical vector or a numeric vector (indexes in
order given bysbestChromosomes in BigBang object variable).
Value

Returns a logical vector indicating which chromosomes are valid for the given filter.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K. http://www.bip.bham.ac.uk/bioinf

References
Goldberg, David E. 198%enetic Algorithms in Search, Optimization and Machine Learning
Addison-Wesley Pub. Co. ISBN: 0201157675

See Also

For more information seBigBang .

Examples

ok <- filterSolution(bb, filter="solutions", subset=1:100)
sum(ok)



126 geneBackwardElimination

geneBackwardElimination
Searches for shorter or better models using backward elimination
strategy

Description

Searches for shorter or better models using backward elimination strategy. Recursively eliminates
variables/genes from a chromosome one by one computing the fitness function. This function is
specially designed to be used in tBgjBang object and for variable selection problems.

Usage

geneBackwardElimination(chr, bigbang, result, minChromosomeSize, fitnessFunc, fitnessAid)

Arguments

chr Original chromosome object (or numeric vector).

bigbang TheBigBang object to be used to call the fithess function.

result The type of result needethighest”  returns the visited chromosome whose
fithess was highest. Ties are resolved using the shortest chromosome and finally
by random. "shortest" returns the visited chromosome whose length was
minimum and fitness greather than or equal to the original. Ties are resolved by
highest fitness and finally by randorfvisited" returns a list of all visited

chromosomes:selected" only the chromosomes with fitness greather than
or equal to original fitness.

minChromosomeSize
The minimum possible size of a chromosome. The default is 2.

fithessFunc The fitness function used to evaluate the chromosomes. The default is the usage
of bighang$galgo$fitnessFunc

fithessAid To avoid local minimafitnessAid is an amount to be reduced to original
fitness in order to try search for better fithess. When it is negative, it is inter-
preted as percentage value to reduce from the original fithefithd§sAid
is positive, it is substracted from original fitness.
Details

Removes one gene/variable at the time and compute the fitness. If the fitness is greather than or
equal to original “reduced” fithess, another attempt to remove other variable will be performed.
The result might be a reduced chromosome with same or better fitness.

Value
A chromosome whenesult=="highest" or result=="smallest" and a data frame
otherwise.

Author(s)

Victor Trevino
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See Also

BigBang , robustGeneBackwardElimination

Examples

robustGeneBackwardElimination
Searches for shorter or better models using backward elimination
strategy

Description

Searches for shorter or better models using backward elimination strategy. Recursively eliminates
variables/genes from a chromosome one by one computing the fitness function. This function is
specially designed to be used in tBBgBang object and for variable selection problems.

Usage

robustGeneBackwardElimination(chr, bigbang, result, minChromosomeSize, fitnessFunc, fitnessAid)

Arguments

chr Original chromosome object (or numeric vector).

bigbang TheBigBang object to be used to call the fithess function.

result The type of result needethighest"  returns the visited chromosome whose
fitness was highest. Ties are resolved using the shortest chromosome and finally
by random. "shortest" returns the visited chromosome whose length was
minimum and fitness greather than or equal to the original. Ties are resolved by
highest fitness and finally by randorfvisited" returns a list of all visited
chromosomes:selected" only the chromosomes with fithess greather than

or equal to original fitness.
minChromosomeSize
The minimum possible size of a chromosome. The default is 2.

fitnessFunc The fitness function used to evaluate the chromosomes. The default is the usage
of bigbang$data$modelSelectionFunc

fitnessAid To avoid local minimafitnessAid is an amount to be reduced to original
fitness in order to try search for better fithess. When it is negative, it is inter-
preted as percentage value to reduce from the original fithefitnd§sAid
is positive, it is substracted from original fitness.

Details

Removes one gene/variable at the time and compute the fitness. If the fitness is greather than or
equal to original “reduced” fithess, another attempt to remove other variable will be performed.
The result might be a reduced chromosome with same or better fithess.
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Value

A chromosome whenesult=="highest" or result=="smallest" and a data frame
otherwise.

Author(s)

Victor Trevino

See Also

BigBang , geneBackwardElimination

Examples

modelSelection Function used to evaluate a fithess function in many train-test sets

Description

Function used to evaluate a fitness function in many train-test sets

Usage

modelSelection(chr, parent, splits = 1:length(parent$data$splitTrain), set = parent$data$testErrorWeigh

Arguments
chr Chromosome or vector object.
parent Parent object, commonly BigBang object.
splits Which sets of splits will be used to compute the fitness function. Default to all
splits defined irparent$data$splitTrain
set Weigths used in training and test sets. Vector of two values. The first is the
weight of train error. The second is the weight of test error. The default value
is taken from parentztatestErrorWeights whose default is ¢(0,1) (considering
only test error).
Value

A vector with the fithess computed for each split weighted accordisgttoparameter.

Note

This function is designed to be used in forwardSelectionModels

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K.
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See Also

forwardSelectionModels

Examples

as.list.Object Convert a variable of class Object to a list

Description

Object variables behave as lists, however they are really enviroments. Sometimes it is necesary to
use the variable as a list instead of an Object. This function converts the Object to a list.

Usage

as.list(x, ...)

Arguments

X Variable of class Object

Value

Returns a list with values equivalent to the Object.

Note

Values that contain functions will be assigned to .GlobalEnv enviroment.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K.

See Also

as.list

Examples

xO <- Object()
xO$var = "hello"
class(xO)

XOL <- as.list(xO)
xOL

class(xOL)
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unObject Converts variables from class Object (and derived classes) to list

Description

Converts objects derived from class Object to a list object that preserve the properties (data) and can
be accessed using the same R syntax. It is primarly used to explore the data or to save the object as
an R object independent of the original methods.

Usage

unObject(x)

Arguments

X Variable of class Object (or list containing some Object).

Details

In R.00 package, all objects are internally represented as enviroment objects (see R.00 package)
to give the “by value” functionality. However, this representation is not suitable to save, retrive or
explore the data as easy as common objects in R. This method converts an object derived from class
Object to a common list object preserving all data except the original methods. It is very useful
when an object of class Object contains other objects derived from same class Object.

Value

Return a list containg all values of the objectxItontains a list or other Object, these are repre-
sented also as a list.The original class of the object is stored in "Class." value.

Warning
The CPU time consumed by this method depends on the complexitylbfs commonly very fast
but can be a nuisance whertontains many nested objects of class Object (or many lists containing
Objects).

Note

If properties (values) inside an object Object contains a function object, the enviroment is set to
.GlobalEnv  for convenience. This method is also implemented for list object because it could
contain another Object.

Author(s)

Victor Trevino

See Also

Object , S3Method , reObject
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Examples

library(R.00) # needed library
0 <- Object()
o$x = 1

o$y = 2

o$x

oy

0

class(0)

names(o)

uo <- unObject(o)
uo

reObject Creates proper extended Object from a list obtained by unObject

Description

Rebuilds an object to its original class from a list which was usually obtained using unObject. The
original class is deduced using tldass. value and its S3 constructor will be called using all
other values as properties.

Usage

reObject(x, showStructure = 0)

Arguments
X The list attempted to convert to its original Object.
showStructure
Flag to show/debug the conversion course. It can be 1, 2 or 0.
Details

The original classx$Class. value) is called without any parameter, then all properties (names)
in the list are set usingssign . The procedure is recursive called if an object of class list is found
inside x. If the original object was extended from Object, this object have to be already defined
using S3 methodology, otherwise an error would occur.

Value

Obiject of original class given l¥$Class.

Warning

It could take some seconds for large and/or complex objects.

Note

It is very important that if the original class was extendend from Object, this class and its methods
are already defined, otherwise unexpected behaviour and/or errors would occur.
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Author(s)

Victor Trevino

See Also

unObject

Examples

library(R.00) # needed library
0 <- Object()
o$x = 1

o$y = 2

o$x

oy

0

class(0)

names(o)

uo <- unObject(o)
uo

X <- reObject(uo)
class(x)

names(x)

x$X

x$y

### saving/retriving

library(R.00)

0 <- Object()

o$x = 1

o$y = 2

uo <- unObject(o)

save(uo, file="uo.Rdata")

### perhaps other session here

library(R.00)

#if your object requiere other sub-class (extend Object) and/or method definition,
#load it here before using reObject otherwise an error would occur.
load("uo.Rdata")

class(uo) ## uo now is a list

uo

X <- reObject(uo)

class(x) ### now x is Object

names(x)

X$X

X3y

X

loadObject Load saved data of class Object and use reObject as necessary
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Description

Load the data from a file into th&lobalEnv  (or any other enviroment). If variables were con-
verted to a list usinginObject , this variables are converted to original object usie@bject
method.

Usage

loadObject(file, envir)

Arguments
file The file to load.
envir The environment to load the data. The defaulG&balEnv
verbose Displays progress.
reobjectize Specify if reObject method should be called. Defaults to TRUE.
compatibilize
Compatibilze chromosomes built on previous versions.
Details

Load the data from a file into th&lobalEnv  (or any other enviroment). If variables were con-
verted to a list usinginObject , this variables are converted to original object usie@bject
method.

Value

A data frame with variable names and class of loaded objects.

Warning

It could take some seconds for large and/or complex objects/files.

Author(s)

Victor Trevino

See Also

unObject , reObject

Examples

library(R.00) # needed library
0 <- Object()

o$x =1

oy
o$x
oy
o
class(0)

names(o)

uo <- unObiject(o)
uo

class(uo)

2
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save(uo, file="uo.Rdata")

### perhaps other session here

library(R.00)

loadObject("uo.Rdata")

uo

class(uo)

# the class is the original from the original object (o in this case)

### equivalent to:
library(R.00)
load("uo.Rdata")
uo <- reObject(uo)

uo
class(uo)
configBB.VarSel Creates and configure all objects needed for a “variable selection for
classificacion” problem
Description

Creates and configure all objects needed for a “variable selection for classificacion” problem. It
configures Gene, Chromosome, Niche, World, Galgo and BigBang objects.

Usage
configBB.VarSel(
file=NULL,
data=NULL,

classes=NULL,
train=rep(2/3,333),
test=1-train,

main="project",

classification.method=c("knn","mlhd","svm","nearcent”,"rpart","nnet","user"),
classification.test.error=c(0,1),
classification.train.error=c("kfolds","splits","loocv","resubstitution"),
classification.train.Ksets=-1, # -1 : max(min(round(13-n/11),n),3) n=samples, n <=50: n/4,
classification.train.splitFactor=2/3,

classification.rutines=c("C","R"),

classification.userFitnessFunc=NULL,

scale=(classification.method[1]
knn.k=3,
knn.|=1,

knn.distance=c("euclidean”, "maximum", "manhattan”, "canberra”, "binary”, "minkowski", "pec

nearcent.method=c("mean","median"),
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Arguments

file

data

svm.kernel=c("radial","polynomial","linear","sigmoid"),
svm.type=c("C-classification", "nu-classification", "one-classification"),
svm.nu=0.5,

svm.degree=4,

svm.cost=1,

nnet.size=2,
nnet.decay=5e-4,
nnet.skip=TRUE,
nnet.rang=0.1,

geneFunc=runifint,

chromosomeSize=5,

populationSize=-1,

niches=2,

worlds=1,

immigration=c(rep(0,18),.5,1),
crossoverPoints=round(chromosomeSize/2,0),
offspringScaleFactor=1,
offspringMeanFactor=0.85,
offspringPowerFactor=2,
elitism=c(rep(1,9),.5),

goalFitness=0.90,

galgoVerbose=20,

maxGenerations=200,

minGenerations=10,

galgoUserData=NULL, # additional user data for galgo

maxBigBangs=1000,

maxSolutions=1000,

onlySolutions=FALSE,

collectMode="bigbang",

bigbangVerbose=1,

saveFile="bighang.Rdata",

saveFrequency=50,

saveVariable="bigbang",
callBackFuncGALGO=function(...) 1,
callBackFuncBB=plot,
callEnhancerFunc=function(chr, parent) NULL,
saveGeneBreaks=NULL,

geneNames=NULL,

sampleNames=NULL,
bigbangUserData=NULL # additional user data for bigbang

)

The file containing the data. First row should be sample names. First column
should be variable names (genes). Second row must be the class for every sam-
ple if classes is not provided.

If a file is not provideddata is the a data matrix or data frame with samples in
columns and genes in rows (with its respective colnames and rownames set). If
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data is providedclass must be specified.

classes if a file is not provided, specifies the classes for the data. Ifikhe is provided
and classes is specified, the second row of the file is considered as data.
train A vector of the proportion of random samples to be used as training sets. The

number of sets is determined by the lengthtafin . The train+test
should never be greather than 1. All sets are randomly chosen with the same
proportion of samples per class than the original sample set.

test A vector of the proportion of random samples to be used as testing sets. The
number of sets is determined by the lengthtrain . All sets are randomly
chosen with the same proportion of samples per class than the original sample
set.

main A string or ID related to your project that will be used in all plots and would
help you to distinguish results from different studies.

classification.method
The method to be used for classification. The current available methods (in
this package) ar&knn”, "mlhd", "svm", "nearcent" (nearest
centroid), "rpart" (recursive partitioning trees), and
"nnet" (neural networks, experimental, not recommendable),
"user" is for classification problems but the user provides
a specific function.

classification.test.error
Vector of two weights specifing how the fitness function is evaluated to compute
the test error. The first value is the weight of training and the second the weight
of test. The default is ¢(0,1) which consider only test error. The sum of this
values should be 1.

classification.train.error
Specify how the training set is divided to compute the error in the training set
(inevolve method forGalgo object). The fitness function really compute
error whereerror is always computed from the proportion of samples that
has been incorrectly classifiedkfolds" (k-fold-cross-validation) compute
K non overlapping setlassification.train.Ksets ) attempting to
conserve class proportiorsplits” computeK (classification.train.Ksets
random splits’loocv"  (leave-one-out-cross-validation) compHtetraining
samples . "resubstitution” no folding at all; it is faster and provided
for quick overviews.

classification.train.Ksets
The number of training set folds/splits. Negative means automatic detection
(n=samples, max(min(round(13-n/11),n),3)).

classification.train.splitFactor
Whenclassification.train.error=="splits" , specifies the pro-
portion of samples used in spliting the training set.

classification.rutines
For most of the method® andC code has been provide@.code is preferred for
performance reason, however finding mistakes is easier in R. Besides, the exam-
ple code could be used as a guide for new user fitness functigrest"  has
not C code."svm" has only some improvments removing redundancy checks.

classification.userFitnessFunc

Forclassification.method == "user" , specify the function that would
be used to compute the accuracy and class prediction. The required prototype is
function(chr, parent, tr, te, result) wherechr is the chro-

mosome to be evaluated, a convertion usiaghumeric  is commonly needed
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to extract the exact values from the chromosopaent would be theBigBang
object where all their variables are exposed. The fitness function commonly use
parent$data$data  , which has been trasposdd. is the vector of samples
(rows) that MUST be used as training ated the samples that must be used as
test. They can correspond to training and test in the evolution or in any other
context (as the computation of the confusion matrix or the forward selection).
The fitness function should return the result in two different formats, which is
specified in thaesult  parameter.result is O (zero) when the predicted
class for the test is required (as an integer, not as a factor) otherwise the it is
expected the number of correctly classified samples from the test vector.

scale TRUEInstruct to scale all rows for zero mean and unitary variance.
knn.k For KNN methodknn.k is the number of nearest neighbours to consider.
knn.l For KNN methodknn.l is the number

knn.distance The distance to be used in KNN method. Possible value%eaididean”,
"maximum®”, "manhattan”, "canberra", "binary", "minkowski",
"pearson”, "kendall", "spearman"”, "absolutepearson”,"absolutekendall”,
"absolutespearman"” (seedist method).

nearcent.method
For nearest centroid methatkarcent.method  specify the method for com-

puting the centroid"tmean"”, "median" ).

svm.kernel For SVM (support vector machines) method, specify the kernel méthddl”,"polynomial”,"lineat
or "sigmoid" (seesvm method ine1071 package).

svm.type For SVM method, specify the type of classificacion.

svm.nu For SVM method andu-classification specify thenu value.

svm.degree For SVM method angholynomial  kernel, specify the degreee value.

svm.cost For SVM method, specify th€ value (cost).

nnet. Parameters for neural networks classification. I8est package.

geneFunc The function that provides random values for genes. The default is runifint,

which generates a random integer value with a uniform distribution.
chromosomeSize
Specify the chromosome size (the number of variables/genes to be included in a
model). Defaults to 5. SeBene andChromosome objects.
populationSize
Specify the number of chromosomes per niche. Defaults is min(20,20+(2000-
nrow(data))/400). SeEhromosome andNiche objects.

niches Specify the number of niches. Defaults to 2. $&ehe , World andGalgo
objects.

worlds Specify the number of worlds. Defaults to 1. S¥erld andGalgo objects.

immigration Specify the migration criteria.

crossoverPoints
Specify the active positions for crossover operator. Defaults to a single point in
the middle of the chromosome. SH&he object.
offspringScaleFactor
Scale factor for offspring generation. Defaults 1. Skehe object.
offspringMeanFactor
Mean factor for offspring generation. Defaults to 0.85. Séhe object.
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offspringPowerFactor
Power factor for offspring generation. Defaults to 2. Skehe object.

elitism Elitism probability/flag/vector. Defaultsto c(1,1,1,1,1,1,1,1,1,0.5) (elitism present
for 9 generations followed by a 50% chance, then repeatedNigbe object.
goalFitness Specify the desired fitness value (fraction of correct classification). Defaults to

0.90. Sed5algo object.
galgoVerbose verbose parameter fofGalgo object.
maxGenerations

Maximum number of generations. Defaults to 200. Gedgo object.
minGenerations

Minimum number of generations. Defaults to 10. &sdgo object.
galgoUserData

Additional user data for th&algo object. Sed&salgo object.
maxBigBangs  Maximum number of bighang cycles. Defaults to 1000. Bigl8ang object.
maxSolutions  Maximum number of solutions collected. Defaults to 1000. Be&Bang

object.
onlySolutions

Save only when a solution is reach. Defaults to FALSE (to use all the informa-
tion, then a filter can be used afterwards). B&Bang object.

collectMode information to collect. Defaults tthighang" . SeeBigBang object.
bigbangVerbose
Verbose flag foBigBang object. Defaults to 1. SdgigBang object.
saveFile File name where the data is saved. Defaultdtd L which implies the name is
a concatenation aflassification.method , method specific parameters,
file and".Rdata" . SeeBigBang object.
saveFrequency
How often the “current” solutions are saved. Defaults to 50. Big®ang
object.
saveVariable InternalR variable name of the saved file. Defaults to “bigbang”. BegBang
object.

callBackFuncGALGO
callBackFunc  for Galgo object. Seé&5algo object.
callBackFuncBB
callBackFunc for BigBang object. Se@igBang object.
callEnhancerFunc
callEnhancerFunc  for BigBang object. SedBigBang object.
saveGeneBreaks
saveGeneBreaks vector for BigBang object. Defaults taNULL which
means to be computed automatically (recommended)B&gang object.
geneNames The gene (variable) names if they differ from the first columrfiie  or
rownames(data)
sampleNames The sample names if they differ from first rowfite  or colnames(data)
bigbangUserData

Additional user data foBigBang object (stored ilfdata variable inBigBang
object returned).

Details

Wrapper function. Configure all objects from parameters.
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Value

A ready to use bigbang object.
** TO DO: EXPLAIN THE STRUCTURE OF "DATA" ***

Author(s)

Victor Trevino

See Also

BigBang .

Examples

bb <- configBB.VarSel(...)
bb
blast(bb)

configBB.VarSelMisc
Creates and configure all objects needed for a “variable selection”
problem

Description

Creates and configure all objects needed for a “variable selection” problem. It configures Gene,
Chromosome, Niche, World, Galgo and BigBang objects.

Usage
configBB.VarSelMisc(
file=NULL,
data=NULL,

strata=NULL,
train=rep(2/3,333),
test=1-train,

main="project",

test.error=c(0,1),

train.error=c("kfolds","splits","loocv","resubstitution"),

train.Ksets=-1, # -1 : automatic detection : max(min(round(13-n/11),n),3) n=samples, n <=!
train.splitFactor=2/3,

fitnessFunc=NULL,

scale=FALSE,

geneFunc=runifint,
chromosomeSize=5,
populationSize=-1,
niches=1,
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Arguments

file

data

strata

train

test

configBB. VarSelMisc

worlds=1,

immigration=c(rep(0,18),.5,1),
crossoverPoints=round(chromosomeSize/2,0),
offspringScaleFactor=1,
offspringMeanFactor=0.85,
offspringPowerFactor=2,
elitism=c(rep(1,9),.5),

goalFitness=0.90,

galgoVerbose=20,

maxGenerations=200,

minGenerations=10,

galgoUserData=NULL, # additional user data for galgo

maxBigBangs=1000,

maxSolutions=500,

onlySolutions=FALSE,

collectMode="bighang",

bigbangVerbose=1,

saveFile="?.Rdata",

saveFrequency=50,

saveVariable="bigbang",
callBackFuncGALGO=function(...) 1,
callBackFuncBB=plot,
callEnhancerFunc=function(chr, parent) NULL,
saveGeneBreaks=NULL,

geneNames=NULL,

sampleNames=NULL,
bigbhangUserData=NULL # additional user data for bigbang

)

The file containing the data. First row should be sample names. First column
should be variable names (genes). Second row must be the class or strata for
every sample istrata  is not provided. The strata is used to balance the train-
test sets relative to different strata. If there are only one strata, use the same
value for all samples.

If a file is not provideddata is the a data matrix or data frame with samples in
columns and genes in rows (with its respective colnames and rownames set). If
data is providedstrata must be specified.

if a file is not provided, specifies the classes or strata of the data. fif¢he is
provided and strata is specified, the second row of the file is considered as data.
The strata is used to balance the train-test sets relative to different strata. If there
are only one strata, use the same value for all samples.

A vector of the proportion of random samples to be used as training sets. The
number of sets is determined by the lengtht@fin . The train+test

should never be greather than 1. All sets are randomly chosen with the same
proportion of samples per class than the original sample set.

A vector of the proportion of random samples to be used as testing sets. The
number of sets is determined by the lengthtrain . All sets are randomly
chosen with the same proportion of samples per class than the original sample
set.
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main

test.error

train.error

train.Ksets

train.splitFactor

fitnessFunc

scale
geneFunc
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A string or ID related to your project that will be used in all plots and would
help you to distinguish results from different studies.

Vector of two weights specifing how the fitness function is evaluated to compute
the test error. The first value is the weight of training and the second the weight
of test. The default is ¢(0,1) which consider only test error. The sum of this

values should be 1.

Specify how the training set is divided to compute the error in the training set (in
evolve method forGalgo object)."splits" computeK (train.Ksets )
random splits:'loocv"  (leave-one-out-cross-validation) compHtetraining
samples . "resubstitution” no folding at all; it is faster and provided
for quick overviews.

The number of training set folds/splits. Negative means automatic detection
(n=samples, max(min(round(13-n/11),n),3)).

Whentrain.error=="splits" , Specifies the proportion of samples used
in spliting the training set.

Specify the function that would be used to compute the accuracy. The required
prototype idunction(chr, parent, tr, te, result) wherechr

is the chromosome to be evaluategarent would be theBigBang ob-

ject where all their variables are exposed. The fitness function commonly use
parent$data$data  , which has been trasposdd. is the vector of samples
(rows) that MUST be used as training ated the samples that must be used as
test.

TRUEInstruct to scale all rows for zero mean and unitary variance.

Specify the function that mutate genes. The default is using an integer uniform
distribution function (runifint).

chromosomeSize

populationSize

niches

worlds
immigration
crossoverPoints

Specify the chromosome size (the number of variables/genes to be included in a
model). Defaults to 5. SeBene andChromosome objects.

Specify the number of chromosomes per niche. Defaults is min(20,20+(2000-
nrow(data))/400). Se€hromosome andNiche objects.

Specify the number of niches. Defaults to 2. $&ehe , World andGalgo
objects.

Specify the number of worlds. Defaults to 1. S¥erld andGalgo objects.
Specify the migration criteria.

Specify the active positions for crossover operator. Defaults to a single point in
the middle of the chromosome. SH&he object.

offspringScaleFactor

Scale factor for offspring generation. Defaults 1. Skehe object.

offspringMeanFactor

Mean factor for offspring generation. Defaults to 0.85. Sézhe object.

offspringPowerFactor

elitism

Power factor for offspring generation. Defaults to 2. 8Sikehe object.

Elitism probability/flag/vector. Defaultsto ¢(1,1,1,1,1,1,1,1,1,0.5) (elitism present
for 9 generations followed by a 50% chance, then repeatedNiBbe object.
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goalFitness Specify the desired fitness value (fraction of correct classification). Defaults to
0.90. Sedsalgo object.
galgoVerbose verbose parameter fof5algo object.
maxGenerations
Maximum number of generations. Defaults to 200. Gedgo object.
minGenerations
Minimum number of generations. Defaults to 10. &sdgo object.
galgoUserData
Additional user data for th&algo object. Se&salgo object.
maxBigBangs  Maximum number of bighang cycles. Defaults to 1000. Bigl8ang object.
maxSolutions  Maximum number of solutions collected. Defaults to 1000. Be&gBang
object.
onlySolutions

Save only when a solution is reach. Defaults to FALSE (to use all the informa-
tion, then a filter can be used afterwards). BagBang object.

collectMode information to collect. Defaults tthighang" . SeeBigBang object.
bigbangVerbose
Verbose flag foBigBang object. Defaults to 1. SdgigBang object.
saveFile File name where the data is saved. Defaultdltdl L which implies the name is
a concatenation aflassification.method , method specific parameters,
file and".Rdata" . SeeBigBang object.
saveFrequency
How often the “current” solutions are saved. Defaults to 50. Big8ang
object.
saveVariable InternalR variable name of the saved file. Defaults to “bigbang”. BefBang
object.

callBackFuncGALGO
callBackFunc  for Galgo object. Sedsalgo object.
callBackFuncBB
callBackFunc for BigBang object. SedBigBang object.
callEnhancerFunc
callEnhancerFunc  for BigBang object. SedBigBang object.
saveGeneBreaks
saveGeneBreaks vector for BigBang object. Defaults taNULL which
means to be computed automatically (recommended)B&gang object.
geneNames The gene (variable) names if they differ from the first columrfiie or
rownames(data)
sampleNames The sample names if they differ from first rowfile  or colnames(data)
bigbangUserData
Additional user data foBigBang object (stored ifdata variable inBigBang
object returned).

Details

Wrapper function. Configure all objects from parameters.

Value

A ready to use bigbang object.
*** TO DO: EXPLAIN THE STRUCTURE OF "DATA" ***
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Author(s)

Victor Trevino

See Also

BigBang .

Examples

bb <- configBB.VarSelMisc(...)
bb
blast(bb)

runifint Generation of random uniform integer values

Description

Usage

runifint(.O, n, mn, mx)

Arguments
.0 Gene objct
n Number of random values to generate
mn Minimum value
mx Maximum value
Details
Value

A vector with random values drawn from a uniform distribution.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K.

See Also

runif

Examples
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ALL Acute Lymphoblastic Leukemia data (Yeoh et. al., 2002) for GALGO
package

Description

Acute Lymphoblastic Leukemia for GALGO package data published by Yeoh et. al. The original 360
pediatric acute leukemia samples were filtered by class. 233 samples are included corresponding to 5
classes EMLLA, HYP+50, MLL, T, and TEL. The Affymetrix microarray K85 Av2containingl2, 600probesetswere fil

Usage

data(ALL)

Format

The format is: 2,435 Rows : Genes 233 Columns : Samples Row Names : Probeld Col Names :
Samples Id 5 Classes : Lukemia Types: "EMLLA"=E2A-PBX1, "T"=T-ALL, "HYP+50"=Hyperdiploid
> 50 Chromosomes, "MLL"=MLL rearragment, and "TEL"=TEL-AML1

Details

ALL data is complmented by ALL.classes which contain the classes for each column sample.

References

Eng-Juh Yeoh, Mary E. Ross, Sheila A. Shurtleff, W. Kent Williams, Divyen Patel, Rami Mahfouz,
Fred G. Behm, Susana C. Raimondi, Mary V. Relling, Anami Patel, Cheng Cheng, Dario Campana,,
Dawn Wilkins, Xiaodong Zhou, Jinyan Li, Huiging Liu, Ching-Hon Pui, William E. Evans, Clayton
Naeve, Limsoon Wong, and James R. Downifjassification, subtype discovery, and prediction

of outcome in pediatric acute lymphoblastic leukemia by gene expression profilangcer Cell.
March 2002.

Examples

data(ALL)
data(ALL.classes)

ALL.classes Acute Lymphoblastic Leukemia data (Yeoh et. al., 2002) for GALGO
package

Description

Acute Lymphoblastic Leukemia for GALGO package data published by Yeoh et. al. The original 360

pediatric acute leukemia samples were filtered by class. 233 samples are included corresponding to 5

classes EMLLA, HYP+50, MLL, T, and TEL. The Affymetrix microarray i85 Av2containingl2, 600probesetswere fil
Usage

data(ALL.classes)
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Format

5 Classes : Lukemia Types: "EMLLA"=E2A-PBX1, "T"=T-ALL, "HYP+50"=Hyperdiploid > 50
Chromosomes, "MLL"=MLL rearragment, and "TEL"=TEL-AML1

Details

ALL.classes is complementary for ALL data which contain the expression values for the genes in
all samples.

References

Eng-Juh Yeoh, Mary E. Ross, Sheila A. Shurtleff, W. Kent Williams, Divyen Patel, Rami Mahfouz,
Fred G. Behm, Susana C. Raimondi, Mary V. Relling, Anami Patel, Cheng Cheng, Dario Campana,,
Dawn Wilkins, Xiaodong Zhou, Jinyan Li, Huiging Liu, Ching-Hon Pui, William E. Evans, Clayton
Naeve, Limsoon Wong, and James R. Downif@assification, subtype discovery, and prediction

of outcome in pediatric acute lymphoblastic leukemia by gene expression profilangcer Cell.
March 2002.

Examples

data(ALL)
data(ALL.classes)

galgo.dist Computes the distance in GALGO for KNN based methods
Description
KNN function does not include other common distances. This function includes more distances
computations.
Usage

galgo.dist(x, method, p = 2)

Arguments
X Matrix to compute distnaces
method Any of "euclidean”, "maximum", "manhattan”, “"canberra”,
"binary”, "minkowski" . Seedist  function.
p
Details
Value

A vector class dist.
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Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K.

See Also

dist

Examples

knn.C.predict Class prediction using KNN method calling the C code

Description

Usage

knn.C.predict(chr, parent, tr, te, result)

Arguments
chr Chromosome. Must be integer, use as.integer().
parent Bigbang object.
tr Sample indexes for training vector. Must be integer, use as.integer().
te Sample indexes for test vector. Must be integer, use as.integer().
result 0O indicates to return class prediction, non-zero returns the proportion of samples
with same class prediction. Must be integer, use as.integer().
Value

Vector of classes (integer) or numeric value. Dependsesunlt  argument.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K.

See Also

knn
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knn.R.predict Class prediction using KNN method calling the R code

Description

R code is slower than C code. This function is included for debugging and educational purposes.

Usage

knn.R.predict(chr, parent, tr, te, result)

Arguments
chr Chromosome. Must be integer, use as.integer().
parent Bigbang object.
tr Sample indexes for training vector. Must be integer, use as.integer().
te Sample indexes for test vector. Must be integer, use as.integer().
result 0O indicates to return class prediction, non-zero returns the proportion of samples
with same class prediction. Must be integer, use as.integer().
Value

Vector of classes (integer) or numeric value. Dependsesnlt  argument.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K.

See Also
knn
mihd.C.predict Class prediction using Maximum Likelihood Discriminant Functions
method calling the C code
Description
Usage

mihd.C.predict(chr, parent, tr, te, result)
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Arguments
chr Chromosome. Must be integer, use as.integer().
parent Bigbang object.
tr Sample indexes for training vector. Must be integer, use as.integer().
te Sample indexes for test vector. Must be integer, use as.integer().
result 0 indicates to return class prediction, non-zero returns the proportion of samples
with same class prediction. Must be integer, use as.integer().
Value

Vector of classes (integer) or numeric value. Dependsesnlt  argument.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K.

mlhd.R.predict Class prediction using Maximum Likelihood Discriminant Functions
method calling the R code

Description

R code is slower than C code. This function is included for debugging and educational purposes.

Usage

mlhd.R.predict(chr, parent, tr, te, result)

Arguments
chr Chromosome. Must be integer, use as.integer().
parent Bigbang object.
tr Sample indexes for training vector. Must be integer, use as.integer().
te Sample indexes for test vector. Must be integer, use as.integer().
result 0O indicates to return class prediction, non-zero returns the proportion of samples
with same class prediction. Must be integer, use as.integer().
Value

Vector of classes (integer) or numeric value. Dependsesnlt  argument.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K.
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nearcent.C.predict Class prediction using the nearest centroid method calling the C code

Description

Usage

nearcent.C.predict(chr, parent, tr, te, result)

Arguments
chr Chromosome. Must be integer, use as.integer().
parent Bigbang object.
tr Sample indexes for training vector. Must be integer, use as.integer().
te Sample indexes for test vector. Must be integer, use as.integer().
result 0O indicates to return class prediction, non-zero returns the proportion of samples
with same class prediction. Must be integer, use as.integer().
Value

Vector of classes (integer) or numeric value. Dependsesnlt  argument.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K.

nearcent.R.predict Class prediction using the nearest centroid method calling the R code

Description

R code is slower than C code. This function is included for debugging and educational purposes.

Usage

nearcent.R.predict(chr, parent, tr, te, result)

Arguments
chr Chromosome. Must be integer, use as.integer().
parent Bigbang object.
tr Sample indexes for training vector. Must be integer, use as.integer().
te Sample indexes for test vector. Must be integer, use as.integer().
result 0O indicates to return class prediction, non-zero returns the proportion of samples

with same class prediction. Must be integer, use as.integer().
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Value

Vector of classes (integer) or numeric value. Dependsesunlt  argument.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K.

nnet.R.predict Class prediction using the neural networks method calling the R code

Description

Usage

nnet.R.predict(chr, parent, tr, te, result)

Arguments
chr Chromosome. Must be integer, use as.integer().
parent Bigbang object.
tr Sample indexes for training vector. Must be integer, use as.integer().
te Sample indexes for test vector. Must be integer, use as.integer().
result 0O indicates to return class prediction, non-zero returns the proportion of samples
with same class prediction. Must be integer, use as.integer().
Value

Vector of classes (integer) or numeric value. Dependsesnlt  argument.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K.

rpart.R.predict Class prediction using the recursive tree partiotions method calling
the R code
Description
Usage

rpart.R.predict(chr, parent, tr, te, result)
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Arguments
chr Chromosome. Must be integer, use as.integer().
parent Bigbang object.
tr Sample indexes for training vector. Must be integer, use as.integer().
te Sample indexes for test vector. Must be integer, use as.integer().
result 0O indicates to return class prediction, non-zero returns the proportion of samples
with same class prediction. Must be integer, use as.integer().
Value

Vector of classes (integer) or numeric value. Dependsesualt  argument.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K.

svm.C.predict Class prediction using support vector machines method calling the
C/R code

Description

This function really calls the C function that is provided in svm package. The only difference with
svm function is that many checks are removed in order to speed up the process. However, it is
responsability of the user use valid values.

Usage

svm.C.predict(chr, parent, tr, te, result)

Arguments
chr Chromosome. Must be integer, use as.integer().
parent Bigbang object.
tr Sample indexes for training vector. Must be integer, use as.integer().
te Sample indexes for test vector. Must be integer, use as.integer().
result 0 indicates to return class prediction, non-zero returns the proportion of samples
with same class prediction. Must be integer, use as.integer().
Value

Vector of classes (integer) or numeric value. Dependssnlt  argument.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K.
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svm.R.predict Class prediction using support vector machines method calling the R
code

Description

This function just call svm R code.

Usage

svm.R.predict(chr, parent, tr, te, result)

Arguments
chr Chromosome. Must be integer, use as.integer().
parent Bigbang object.
tr Sample indexes for training vector. Must be integer, use as.integer().
te Sample indexes for test vector. Must be integer, use as.integer().
result 0 indicates to return class prediction, non-zero returns the proportion of samples
with same class prediction. Must be integer, use as.integer().
Value

Vector of classes (integer) or numeric value. Dependsesnlt  argument.

Author(s)

Victor Trevino. Francesco Falciani Group. University of Birmingham, U.K.
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