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Chapter 5

The Aimms.Set Object

The Set object allows you to access a set in the AiIMMS project. The Set object
offers several properties and methods to retrieve or modify the contents of the
set.

Because a set only exists within the context of an AIMMS project, you can-  Object creation
not create a Set object directly using a standard COM object creator function.

Instead, you must create a Set object via a specific call to the Aimms.Project

object, namely Project.GetSet. In addition, you can create a Set object via

methods of the Identifier object, namely GetCal1Domain and GetElementRangeSet.

The following example shows a small Visual Basic program, that opens an  Example
AIMMS project, creates a Set object, and retrieves the current contents of that
set.

Dim MyProject As Aimms.Project
Dim Cities As Aimms.Set

’create project object, and open the project file
set MyProject = New Aimms.Project
MyProject.ProjectOpen "C:\Examples\Transport.prj"

create set object for the AIMMS identifier ’Cities’
set Cities = MyProject.GetSet( "Cities" )

‘retrieve the current set content
A11Cities = Cities.CreateElementArray

The Set object exposes the following methods and properties: Methods and

Properties
Set.Card

Set.Dimension
Set.ElementPassMode
Set.Name
Set.0OrdinalsOffset
Set.ReadOnly
Set.AddETement
Set.AssignElementArray
Set.RetrieveElementArray



Set.
Set.
.ETementToName
Set.
Set.
Set.
Set.
Set.
Set.
Set.
Set.
Set.
Set.
Set.

Set

CreateElementArray
DeleteETement

ElementToOrdinal
OrdinalToName
OrdinalToETlement
NameToETement
NameToOrdinal
RenameETement
CompoundAddETementTuple
CompoundDimension
CompoundETementToTuple
CompoundTupleToETement
CompoundTuplePassMode
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Set.Card

The property Card provides the cardinality of the set. The cardinality of a set
is defined as the total number of elements in the set.

Synopsis:
Int Card

Remarks:

The property Card is read-only. Its value changes whenever elements are
added to or removed from the set.

Property
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Set.Dimension

The dimension of a set is defined as follows:

m the dimension of a simple setis 1,

m the dimension of a relation is the dimension of the Cartesian product of
which the relation is a subset

m the dimension of a compound set is 1, and

m the dimension of an indexed set is the dimension of the index domain of
the set plus 1.

Synopsis:

Int Dimension

Property
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Set.ElementPassMode

The AimMs COM interface allows you to reference set elements in three differ-
ent modes:

m as element numbers (unique numbers, which remain unchanged during
the AIMMS session)

m as ordinal numbers (the ordinal position of the element in the corre-
sponding set), or

m as element names (the name of the elements as you see it in the model).

With the property ElementPassMode you can specify how you want to pass
the elements of the corresponding set. Initially, this property inherits its value
from Project.DefaultElementValuePassMode.

Synopsis:
Long ElementPassMode
Remarks:

The property ElementPassMode is integer valued and can have any of the
following defined values:

m ELEMENT_BY_NUMBER = 0
m ELEMENT_BY_ORDINAL = 1
m ELEMENT_BY_NAME = 2

Example:

Dim Cities As Aimms.Set
Set Cities = MyProject.GetIdentifier( "Cities" )

Cities.TuplePassMode = ELEMENT_BY_NAME
Cities.AddETement "Amsterdam"

Property

75



Chapter 5. The Aimms.Set Object 76

Set.Name

The property Name holds the name of the AIMMS set. Property
Synopsis:

String Name
Remarks:

The property Name is read-only.

See also:

The property Project.GetSet
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Set.OrdinalsOffset

When passing set elements, the AiMMs COM allows you to reference these  Property
elements by their ordinal position within the set. With the property Ordinals-
0ffset you can indicate whether the first element in the set is referenced as
ordinal number O or ordinal number 1.
Synopsis:
Int OrdinalsOffset
Remarks:

This property has an effect on:

m the passing of elements, if ETementPassMode equals ELEMENT_BY_ORDINAL,
and

m the conversion of elements between number, ordinal and string repre-
sentations.

Example:

Dim Cities As Aimms.Set
Dim NameO, Namel As String
Set Cities = MyProject.GetIdentifier( "Cities" )

Cities.OrdinalsOffset = 0
Name0 = Cities.OrdinalToName( 0 )

Cities.OrdinalsOffset = 1
Namel = Cities.OrdinalToName( 1 )

’ NameO and Namel are the same
MsgBox NameO + "=" + Namel

See also:

The methods Set.OrdinalToName, Set.OrdinalToETlement, Set.NameToOrdinal,
Set.ElementToOrdinal and Set.ElementPassMode.
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Set.ReadOnly

The property ReadOnTy indicates whether you are allowed to make modifica-
tions to the contents of the set. If in the AIMMS model the set is declared with
a Definition, or if the set is not part of the predefined set Al11UpdatableIdenti-
fiers, then modifications are not allowed.

Synopsis:
Boolean ReadOnTy

Remarks:

You cannot change the value of the property ReadOnly.

Property
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Set.AddElement

With the method AddETement you can add single elements to the set.

Synopsis:
AddETement (
element_name, ! (input) String
[recursive] I (optional) Boolean
)
Arguments:

element_name
The name of the element that you want to add to the set.

recursive (optional)
This boolean indicates whether the method should automatically add
the new element to each of its super sets. If you set this to FALSE, then
if you add an element to a subset, this element must already exist in
the superset.

Remarks:
This function will fail when the element to be added is already in the set.

See also:

The methods Set.DeleteElement
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Set.AssignElementArray

With this method you can fill the set with (new) elements. Optionally you can
replace the entire existing contents of the set with the new elements, or merge
the new elements with the existing elements.

Synopsis:
AssignElementArray(
element_array, I (input) Variant array (String/Integer)
[mode] I (optional) Long
)
Arguments:

element_array
An array containing the names of the elements that must be added to
the set.

mode (optional)
Possible values: REPLACE or MERGE. If mode is set to REPLACE (the
default setting), then existing elements in the set that are not in the
given array are removed from the set, and new elements are added. If
mode is set to MERGE, then all the new elements in the array are added
to the existing elements.

Example:

Dim Cities As Aimms.Set

Dim DutchCities(3) As String

Set Cities = MyProject.GetSet( "Cities" )
DutchCities(0) = "Amsterdam"
DutchCities(1) = "Rotterdam"
DutchCities(2) = "The Hague"
DutchCities(3) = "Utrecht"
Cities.AssignElementArray DutchCities

See also:

The methods Set.AddETement
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Set.RetrieveElementArray

With this method you can retrieve an array containing all the elements in a set.

Synopsis:
RetrieveETementArray(
element_array I (output) Variant array (String/Integer)
)

Arguments:

element_array
An array, that on output contains references to all the elements in the
set. Whether the array is of type String or Integer depends on the
property ElementPassMode.

Example:

Dim Cities As Aimms.Set

Dim CurrCities() As String

Set Cities = MyProject.GetSet( "Cities" )
ReDim CurrCities( Cities.Card-1 )
Cities.ElementPassMode = ELEMENT_BY_NAME
Cities.RetrieveElementArray CurrCities

See also:

The method Set.CreateElementArray
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Set.CreateElementArray

This method creates and retrieves an array with the current elements of the set.

The method is similar to RetrieveElementArray except that CreateETementArray

does not require you to provide the value array. Instead, the array is allocated
by the method itself, and returned as the return value of the method.

Synopsis:
VariantArray CreateElementArray
Arguments:

None

Return value:

A newly created array of Variants, containing the current elements of the
set. The size of the created array exactly matches with the cardiality of set.
Whether the first element of the array starts at position 0 or 1 depends on
the value of the property Project.ArrayIndexOffset.

Example:

Dim Cities As Aimms.Set

Dim CurrCities() As Variant

Set Cities = MyProject.GetSet( "Cities" )
Cities.ElementPassMode = ELEMENT_BY_NAME
CurrCities = Cities.CreateElementArray

See also:

The methods Set.RetrieveETementArray
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Set.DeleteElement

With the method DeleteElement you can delete an element from the set.

Synopsis:
DeleteETement(
element_ref I (input) Variant (String/Integer)
)
Arguments:

element._ref
A reference to the element that you want to delete. The type of this
argument depends on the current value of ElementPassMode and is
either a string or integer.

Remarks:

Besides removing a single element using the method DeleteETlement, you
can implicitly remove elements using the method AssignElementArray in
REPLACE mode.

See also:

The methods Set.AddETement, Set.AssignElementArray, Set.ElementPassMode.
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Set.ElementToName

With the method ETementToName you can convert from an element number to
the name of that set element.

Synopsis:
String ElementToName(
name I (input) String
)
Arguments:
number

The unique element number.

Return value:

ETementToName returns the name of the given element.

See also:

The methods Set.NameToETement, Set.NameToOrdinal, Set.ETementToOrdinal,
Set.OrdinalToETement and Set.OrdinalToName.
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Set.ElementToOrdinal

With the method ETementToOrdinal you can convert from the ordinal number
of a set element to its element number. In other words, you can retrieve the
element number of the n-th element. The element number is a unique number
of the set element, which remains unchanged during the AIMMS session.

Synopsis:
Integer ElementToOrdinal(
number I (output) Integer
)
Arguments:
number

The element number of a set element

Return value:

ETementToOrdinal returns the ordinal number of the given element.

Remarks:

The conversion from element to ordinal number uses the current value of
the property OrdinalsOffset.

See also:

The methods Set.OrdinalToETement, Set.OrdinalToName, Set.ETementToName,
Set.NameToOrdinal, Set.NameToETement, and Set.OrdinalsOffset.
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Set.OrdinalToName

With the method OrdinalToName you can convert from the ordinal number of
a set element to its element name. In other words, you can retrieve the name
of the n-th element.

Synopsis:
String OrdinalToName(
ordinal I (input) Integer
)
Arguments:
ordinal

The ordinal number of an element.

Return value:

OrdinalToName returns the name of the given element.

Remarks:

The conversion from ordinal number to name uses the current value of the
property OrdinalsOffset.

See also:

The methods Set.NameToOrdinal, Set.NameToElement, Set.OrdinalToElement,
Set.ElementToName, Set.ETementToOrdinal and Set.OrdinalsOffset.

86



Chapter 5. The Aimms.Set Object 87

Set.OrdinalToElement

With the method OrdinalToElement you can convert from the ordinal number
of a set element to its element number. In other words, you can retrieve the
element number of the n-th element. The element number is a unique number
of the set element, which remains unchanged during the AIMMS session.

Synopsis:
Integer OrdinalToElement(
ordinal ! (input) Integer
)
Arguments:
ordinal

The ordinal number of an element.

Return value:

OrdinalToETement returns the unique element number for the given ordi-
nal number.

Remarks:

The conversion from ordinal to element number uses the current value of
the property OrdinalsOffset.

See also:

The methods Set.ETementToOrdinal Set.ElementToName, Set.OrdinalToName,
Set.NameToOrdinal, Set.NameToETement, and Set.OrdinalsOffset.
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Set.NameToElement

With the method NameToElement you can convert from the name of a set ele-
ment to its element number.

Synopsis:
Integer NameToElement(
name I (input) String
)
Arguments:
name

The name of the set element.

Return value:

NameToElement returns the unique element number of the given element
name.

See also:

The methods Set.ElementToName, Set.ElementToOrdinal, Set.NameToOrdinal,
Set.OrdinalToETlement and Set.OrdinalToName.
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Set.NameToOrdinal

With the method NameToOrdinal you can convert from the name of a set ele-
ment to the ordinal number of the element.

Synopsis:
Integer NameToOrdinal(
name I (input) String
)
Arguments:
name

The name of the set element.

Return value:

NameToOrdinal returns the ordinal number of the given element.

Remarks:

The conversion from name to ordinal number uses the current value of the
property OrdinalsOffset.

See also:

The methods Set.OrdinalToName, Set.OrdinalToETlement, Set.NameToETlement,
Set.ElementToName, Set.ETementToOrdinal and Set.OrdinalsOffset.
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Set.RenameElement

With the method RenameETement you can rename an element in the set.

Synopsis:
RenameETement (
element_ref, I (input) Variant (String/Integer)
new_name, I (input) String
)
Arguments:

element._ref
A reference to the element that you want to rename. The type of this
argument depends on the current value of ElementPassMode and is
either a string or integer.

new_name
The new name for the element.
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Set.CompoundAddElementTuple

The method CompoundAddETementTuple adds a new element to a compound
set. The new element is given as a tuple of elements.

Synopsis:
CompoundAddETementTuple(
tuple_array, I (input) Variant array (String/Integer)
number, I (output) Integer
[recursive] I (optional) Boolean
)
Arguments:

tuple_array
An array with a size equal to CompoundDimension. This array contains
the tuple of individual elements that you want to add to the compound
set. The type of the array should match with CompoundTuplePassMode
and is either integer or string.

number
On return this arguments holds the element number of the newly
added compound element.

recursive (optional)
If this argument is set to TRUE, the new compound element is auto-
matically added to all supersets of the compound set. If set to FALSE,
the element is only added to the set itself. In the latter case the set
must either be a root compound set or the element must already exist
in the superset.

Remarks:

The method CompoundAddETlementTuple only applies to compound sets
in the AiIMMS model. The method returns with an error if you call this
function for other type of sets.

Example:

Dim routes As Aimms.Set

Dim newtuple(l) As Variant

Dim newelement As Variant

set routes = MyProject.GetSet( "routes" )
newtuple(0) = "Amsterdam"

newtuple(l) = "Rotterdam"
routes.TuplePassMode = ELEMENT_BY_NAME
routes.ElementPassMode = ELEMENT_BY_NAME
routes.CompoundAddTupTeElement newtuple, newelement
MsgBox "Added: " + newelement

" result: "Added: (’Amsterdam’,’Rotterdam’)"
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See also:

The methods Set.CompoundTupleToETement, Set.CompoundDimension
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Set.CompoundDimension

The property Dimension of a compound set is per definition equal to 1. If you
want to retrieve the dimension of a compound set as a relation, then you must
use the special property CompoundDimension.

Synopsis:
Int CompoundDimension

Remarks:

The property CompoundDimension is read-only and only applies to com-
pound sets in the AiMmMs model. For other sets, this property will always
return 0.

Property
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Set.CompoundElementToTuple

The method CompoundETementToTuple converts a compound element to the
corresponding tuple of domain set elements.

Synopsis:
CompoundETementToTuple(
elem, I (input) Variant (String/Integer)
tuple_array I (output) Variant array (String/Integer)
)
Arguments:
elem

A reference to an element in the compound set. The type of this argu-
ment depends on the property ETementPassMode and is either a string
or integer.

tuple_array
An array with a size equal to CompoundDimension. On output this
array contains the tuple of individual domain set elements. The type of
the array matches with CompoundTuplePassMode and is either integer
or string.

Remarks:

The method CompoundETementToTuple only applies to compound sets in
the AiMMS model. You will get an error if you call this function for other
type of sets.

See also:

The methods Set.CompoundTupleToETement
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Set.CompoundTupleToElement

The method CompoundTupleToETement converts a tuple of elements to the
corresponding element in a compound set.

Synopsis:
CompoundTupleToETement (
tuple_array, I (input) Variant array (String/Integer)
elem, I (output) Variant (String/Integer)
)

Arguments:

tuple_array
An array with a size equal to CompoundDimension. This array contains
the tuple of individual elements that you want to convert. The type of
the array should match with CompoundTupTlePassMode and is either
integer or string.

elem
On successfull return this arguments holds a reference to an existing
element in the compound set. The type of this argument depends on
the property ETementPassMode and is either a string or integer.

Remarks:

The method CompoundTupleToETement only applies to compound sets in
the AiMmMs model. The method returns with an error if you call this function
for other type of sets.

See also:

The methods Set.CompoundETementToTuple
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Set.CompoundTuplePassMode

The AimMs COM interface allows you to reference set elements in three differ-
ent modes:

m as element numbers (unique numbers, which remain unchanged during
the AIMMS session)

m as ordinal numbers (the ordinal position of the element in the corre-
sponding set), or

m as element names (the name of the elements as you see it in the model).

With the property CompoundTuplePassMode you can specify how you want to
pass the domain set elements of a compound tuple. Initially, this property
inherits its value from Project.DefaultTuplePassMode.

Synopsis:
Long CompoundTuplePassMode
Remarks:

The property CompoundTuplePassMode is integer valued and can have any
of the following defined values:

m ELEMENT_BY_NUMBER = 0
m ELEMENT_BY_ORDINAL = 1
m ELEMENT_BY_NAME = 2

The property CompoundTuplePassMode only applies to compound sets in
the AiMMS model. For other sets, changing this property will not have any
effect.

Property
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