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Chapter 5

Identifier Declarations

This chapter shows you how to add new identifier declarations using the Model
Explorer and how to modify existing identifier declarations. The chapter also
explains how any changes you make to either the name or the domain of an
identifier are propagated throughout the remainder of your model.

5.1 Adding identifier declarations

Identifiers form the heart of your model. All data are stored in identifiers,
and the bodies of all functions and procedures consist of statements which
compute the values of one identifier based on the data associated with other
identifiers.

Adding an identifier declaration to your model is as simple as adding a node
of the desired type to a global declaration section (or to a declaration section
local to a particular procedure or function), as explained in Section 4.3. AIMMS
will only allow you to add identifier declarations inside declaration sections.

There are many different types of identifiers. Each identifier type corresponds
to a leaf node in the model tree and has its own icon, consisting of a white box
containing one or more letters representing the identifier type. When you add
an identifier to a declaration section of your model in the model tree, you must
first select its identifier type from the dialog box as presented in Figure 5.1.

After you have selected the identifier type, AiMMs adds a node of the spec-
ified type to the model tree. Initially, the node name is left empty, and you
have to enter a unique identifier name. If you enter a name that is an AIMMS
keyword, an identifier predeclared by AIMMS itself, or an existing identifier in
your model, AiMMs will warn you of this fact. By pressing the Esc key while
you are entering the identifier name, the newly created node is removed from
the tree.

This chapter
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Chapter 5. Identifier Declarations
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Figure 5.1: Choosing an identifier type

There is no strict limit to the length of an identifier name. Therefore, you
are advised to use clear and meaningful names, and not to worry about either
word length or the intermingling of small and capital letters. AmMMS offers
special features for name completion such as Ctrl-Spacebar (see Section 5.2),
which allow you to write subsequent statements without having to retype the
complete identifier names. Name completion in AIMMS is also case consistent.

In addition, when an identifier is multidimensional, you can immediately add
the index domain to the identifier name as a parenthesized list of indices that
have already been declared in the model tree. Alternatively, you can provide
the index domain as a separate attribute of the identifier in its attribute form.
Figure 5.2 illustrates the two ways in which you can enter the index domain
of an identifier. In both cases the resulting list of indices will appear in the
model tree as well as in the Index Domain attribute of the attribute form of
that identifier. In the Index Domain attribute it is possible, however, to provide
a further restriction to the domain of definition of the identifier by providing
one or more domain conditions (as explained in full detail in the Language
Reference). Such conditions will not appear in the model tree.

The identifier declarations in the model tree can be used independently of the
order in which they have been declared. This allows you to use an identifier
anywhere in the tree. This order independence makes it possible to store iden-
tifiers where you think they should be stored logically. This is different to
most other systems where the order of identifier declarations is dictated by
the order in which they are used inside the model description.
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Figure 5.2: Specifying an index domain

In general, all identifiers in an AiIMMS model are known globally, unless they
have been declared inside a local declaration section of a procedure or func-
tion. Such identifiers are only known inside the procedure or function in which
they have been declared. When you declare a local identifier with the same
name as a global identifier, references to such identifiers in the procedure or
function will evaluate using the local rather than the global identifier.

Local identifiers declared in procedures and functions are restricted to par-
ticular types of identifier. For example, AIMMS does not allow you to declare
constraints as local identifiers in a procedure or function, as these identifier
types are always global. Therefore, when you try to add declarations to a dec-
laration section somewhere in the model tree, AIMMS only lists those types of
nodes that can be inserted at that position in the model tree.

As an alternative to explicitly adding identifier nodes to the model tree, it is
sometimes possible that AiMMs will implicitly define one or more identifiers
on the basis of attribute values of other identifiers. The most notable examples
are indices and (scalar) element parameters, which are most naturally declared
along with the declaration of an index set. These identifiers can, therefore,
be specified implicitly via the Index and Parameter attributes in the attribute
form of a set. Implicitly declared identifiers do not appear as separate nodes
in the model tree.
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Chapter 5. Identifier Declarations

5.2 Identifier attributes

The attributes of identifier declarations specify various aspects of the identi-
fier which are relevant during the further execution of the model. Examples are
the index domain over which the identifier is declared, its range, or a definition
which expresses how the identifier can be uniquely computed from other iden-
tifiers. For the precise interpretation of particular attributes of each identifier
type, you are referred to the AiIMMS Language Reference, which discusses all
identifier types in detail.

The attributes of an identifier are presented in a standard form. This form
lists all the relevant attributes together with the current values of these at-
tributes. The attribute values are always presented in a textual representation,
consisting of either a single line or multiple lines depending on the attribute.
Figure 5.3 illustrates the attribute form of a variable ComponentFlow(f,c). The
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Figure 5.3: Identifier attributes

attributes specify, for instance, that the variable is measured in Mmol1/h, and
provide a definition in terms of other parameters and variables.

You do not need to enter values for all the attributes in an attribute window. In
fact, most of the attributes are optional, or have a default value (which is not
shown). You only have to enter an attribute value when you want to alter the
behavior of the identifier, or when you want to provide a value that is different
to the default.
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Chapter 5. Identifier Declarations

You can freely edit the text of almost every attribute field, using the mecha-
nisms common to any text editor. Of course, you will then need to know the
syntax for each attribute. The precise syntax required for each attribute is
described in the AiMMS Language Reference book.

To help you when filling in attributes, AimMmMs offers specialized wizards for
most of them. These wizards consists of (a sequence of) dialog boxes, which
help you make specific choices, or pick identifier names relevant for specifying
the attribute. An example of an attribute wizard is shown is Figure 5.4. In this

" Standard R ange oK I
default [ -inf. inf ]
normegative [0, inf] Cancel |
nonpositive [-inf. 0]
hinary {01}
integer {0 inf}
% User Defined
* Continuous
" Integer
r— Lower Bound
[0 2
" Left-Open | & Left-Closed [
— Upper Bound
|MaxFIowEnorBound d
= Right-Open | " Right-Closed |

Figure 5.4: Example of an attribute wizard

wizard, the numerical range of a particular parameter or variable is specified
as the user-defined interval [0,MaxFTowErrorBound]. After completing the dialog
box, the result of filling in the wizard is copied to the attribute window with
the correct syntax.

Some of the attribute fields are not editable by hand, but require you to always
use the associated wizard. AIMMS requires the use of wizards, whenever this
is necessary to keep the model in a consistent state. Examples are (non-empty)
Index and Parameter attributes of sets, the Base unit attribute of quantities,
as well as the VAR licensing attributes of the main model and section nodes.

Even when you decide to enter an attribute into a field manually, AiMMS still
offers support to help you enter such a field quickly and easily. If your ap-
plication contains a large number of identifiers and/or if the names of these
identifiers are long, then it may be difficult to remember all the exact names.
There are two ways to let AIMMS help you in filling in the appropriate names
in an attribute field:
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Chapter 5. Identifier Declarations

m you can drag and drop the names from the model tree into the field, or
m with the name completion feature you can let AimmMs fill in the remainder
of the name based on only the first few characters typed.

When filling in an attribute field, you can drag any identifier node in the model
tree to a particular location in the attribute field. As a result, AiMMs will copy
the identifier name, with its index domain, at the location where you dropped
the identifier.

When you use the Ctrl-Spacebar combination anywhere in an attribute field,
AimMs will complete any incomplete identifier name at the current cursor po-
sition wherever possible. With the Ctrl-Shift-Spacebar combination AiMMS will
also complete keywords and predefined procedure and function names. When
there are more than one possibilities, a menu of choices is presented as in
Figure 5.5. In this menu the first possible extension will be selected and the
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|E| AbsoluteMeanFlowErrar

[PJ AddIntermediatelade

[P] Admissable

[S] alurits
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Figure 5.5: Name completion

selection will be updated as you type. When an identifier name is complete, ap-
plying name completion will cause AiMMS to extend the identifier by its index
domain as specified in its declaration.

By pressing Ctrl-Spacebar in a string that contains the :: or . characters,
AIMMS will restrict the list of possible choices as follows.

m If the name in front of the :: character is a module or library module
prefix, Aimms will show all the identifiers contained in the module, or all
identifiers contained in the interface of the library module, respectively.

m If the string to complete refers to a property in a PROPERTY statement, and
the name in front of the . character is an identifier, AiMmMs will show all
properties available for the identifier (based on its type).

m If the string to complete refers to an option in an OPTION statement, and
the string in front of the . character refers to an element of the set Al1-
Solvers, AiMMS will show all options available for that solver.

m In all other cases, if the name in front of the . character is an identifier,
A1MMs will show all the suffices available for the identifier (based on its
declaration).

Dragging
identifiers

Name
completion ...

. applied to
the :: and .
characters

62



Chapter 5. Identifier Declarations

5.2.1 Navigation features

From within an attribute window, there are several menus and buttons avail-
able to quickly access related information, such as the position in the model
tree, identifier attributes and data, and context help on identifier types, at-
tributes and keywords.

From within an attribute window you can navigate further through the model
tree by using the navigation buttons displayed at the top of the window.

m The Parent ﬁl Previous # and Next Attribute Window 3 buttons will
close the current attribute window, and open the attribute window of the
parent, previous or next node in the model, respectively.

= The Location in Model Tree & button will display the model tree and
highlight the position of the node associated with the current attribute
window.

When an identifier attribute contains a reference to a particular identifier in
your model, you may want to review (or maybe even modify) the attributes or
current data of that identifier. AiMMS provides various ways to help you find
such identifier details:

m by clicking on a particular identifier reference in an identifier attribute,
you can open its attributes window through the Attributes item in the
right-mouse pop-up menu,

m you can locate the identifier declaration in the model tree through the
Location in Model Tree item in the right-mouse pop-up menu, and

m you can view (or modify) the identifier’s data through the Data item in
the right-mouse pop-up menu (see Section 5.4).

Through either the Context Help button ¥ on the toolbar, or the Help on item
in the right-mouse pop-up menu, you can get online help for the identifier type,
its attributes and keywords used in the attribute fields. It will open the section
in one of the AiMMs books or help files, which provides further explanation
about the topic for which you requested help.

5.3 Committing attribute changes

The modifications that you make to the attributes of a declaration are initially
only stored locally within the form. Once you take further action, the changes
in your model will be checked syntactically and committed to the model. There
are three ways to do this.
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Chapter 5. Identifier Declarations

» Check and commit . This command checks the current values of the
attributes for syntax errors, and if there are no errors the new values are
applied to the model.

m Check, commit and close B Same as check and commit, but if there
are no errors it also closes the current form. Since this is the most fre-
quently used action, you can also invoke it by pressing Ctrl-Enter.

= Commit and close 2. This command does not check the current values,
but simply applies them to the model and then closes the form. The
changes will be checked later, when the entire model is checked or when
you re-open and check the form yourself.

= Discard Bl If you do not want to keep any of the changes you made in
the attribute form, you can discard them using the Discard button.

In addition to committing the changes in a single attribute form manually as
above, the changes that you have made in any attribute form are also commit-
ted when you save the model (through the File-Save menu), or recompile it in
its entirety (through the Run-Compile All menu).

It is quite common to rename an existing identifier in a modeling application
because you consider that a new name would better express its intention. In
such cases, you should be aware of the possible consequences for your appli-
cation. The following questions are relevant.

m Are there references to the (old) identifier name in other parts of the
model?

m Are there case files that contain data with respect to the (old) identifier
name?

m Are there pages in the end-user interface that display data with respect
to the (old) identifier name?

If the answer to any of these questions is yes, then changing the identifier
name could create problems.

A1mMS helps you in dealing with the possible consequences of name changes
by offering the following support:

m AIMMS updates all references to the identifier throughout the model text,
and in addition,

m AIMMS keeps a log of the name change (see also Section 2.5), so that
when AIMMS encounters any reference to the old name in either a page
or in a case file, the new name will be substituted.
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Chapter 5. Identifier Declarations

Problems arise when you want to change the index domain of an identifier, or
remove an identifier, while it is still referenced somewhere in your application.
Such changes are called structural, and are likely to cause errors in pages and
cases. In general, these errors cannot be recovered automatically. To help
you locate possible problem areas, AiMmMs will mark all pages and cases that
contain references to changed or deleted identifiers. To check how a change
really affects these pages and cases, you should open them, make any required
adaptations to deal with the errors, and resave them.

You can modify the type of a particular identifier in the model tree via the
identifier type drop-down list [ELenent Paraneter | i the attribute window of the
identifier. The drop-down list lets you select from all identifier types that are
compatible with the current identifier type. Alternatively, you can change the
identifier type via the Edit-Change Type menu.

Before a change of identifier type is actually committed, AiMmMs displays the
dialog box illustrated in Figure 5.6, which lists all the attributes of the identi-
fier that are not compatible with the newly selected type. If you do not want

|dentifier: |M appedFlow | 0Ok I

Change Type fram: |Element Parameter C |
ancel |

r Effect on Attribute:

The fallowing attribute specifications will be deleted by thiz
operation:

Aftribute Yalue
Range Flows

Figure 5.6: The Change Identifier Type dialog box

such attributes to be deleted, you should cancel the operation at this point.
When you allow AiMMS to actually perform the type change, the incompatible
attributes will be deleted.
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Modifying
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Incompatible
attributes
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5.4 Viewing and modifying identifier data

When you are developing your model (or are reviewing certain aspects of it
later on), AiIMMS offers facilities to directly view (and modify) the data associ-
ated with a particular identifier. This feature is very convenient when you want
to enter data for an identifier during the development of your model, or when
you are debugging your model (see also Section 8.1) and want to look at the
results of executing a particular procedure or evaluating a particular identifier
definition.

Via the Data button 2| available in the attribute window of every global identi-
fier (see, for instance, Figure 5.3), AIMMS will pop up one of the data pages as
illustrated in Figure 5.7. Data pages provide a view of the current contents of

4 [Data Page] Flows = |E||5| 4 [ata Page] MeasuredComposition o |EI|5|

+| XIMDW | Close | 3| =[e| Close |
B ;| 4z nHE | Ar

Iz
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MH3-Flow iz 2456 491
Residu MH3-Mis 19.99

Ar-Flosy MH3-Floew:

Feedback Residu B9 65

Uridos | ?;;;E:Ck Undo
= | 5| E
@] @ ||

Figure 5.7: Data pages of a set and a 2-dimensional parameter

the selected identifier. Which type of data page is shown by AiMMS depends
on the type of the identifier. The data page on the left is particular to one-
dimensional root sets, while the data page on the right is appropriate for a
two-dimensional parameter.

For variables (and similarly for constraints), AiMMs will display a pivot table
containing all the indices from the index domain of the variable plus one ad-
ditional dimension containing all the suffices of the variable that contain rel-
evant information regarding the solution of the variable. Depending on the
properties set for the variable, this dimension may contain a varying number
of suffices containing sensitivity data related to the variable.

Data pages can also be opened directly for a selected identifier node in the
model tree using either the Edit-Data menu, or the Data command in the right-
mouse pop-up menu. Additionally, you can open a data page for any identifier
referenced in an attribute window by selecting the identifier in the text, and
applying the Data command from the right-mouse pop-up menu.
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Chapter 5. Identifier Declarations

For multidimensional identifiers, AiMMs displays data using a default view
which depends on the identifier dimension. Using the Zilbutton on the data
page you can modify this default view. As a result, AiMmMs will display the
dialog box illustrated in Figure 5.8. In this dialog box, you can select whether

rdentifier 2|

Selected: h’leasuredComposition

Index specification:

[T [
- & Index:
Ian j
= Element Parameber:
| [
" Fixed Element:
| [

I~ Sawe settings For this Identifier

— Type of Object
% Pivat Table " Compasite Table
"~ Tahble " Sparse List

= Back I Finish I Cancel

Figure 5.8: Selecting a data page type

you want to view the data in a sparse list object, a composite table object, a
pivot table object or in the form of a (rectangular) table. Additionally, you can
indicate that you want the view to be sliced (see also Section 10.4), by selecting
fixed elements for one or more dimensions. For every sliced dimension, AIMMS
will automatically add a floating index to the data page, allowing you to view
the data for every element in the sliced dimension.

If you want to always use the same data page settings for a particular identifier,
you can save the choices you made in Figure 5.8. As a result, AiMmms will
save the data page as an ordinary end-user page in the special All Data Pages
section of the Page Manager (see also Section 12.1). If you so desire, you can
further edit this page, and, for instance, add additional related identifiers to
it which will subsequently become visible when you view the identifier data in
the Model Explorer.
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Chapter 5. Identifier Declarations

Whenever there is a page in the All Data Pages section of the page manager
with the fixed name format [Data Page] followed by the name of an identifier
of your model, AimMs will use this page as the data page for that identifier.
This enables you to copy a custom end-user page, that you want to use as a
data page for one or more identifiers, to the All Data Pages section of the page
manager, and rename it in the prescribed name format. When you remove a
page from the All Data Pages section, AiMMs will again open a default data
page for that identifier. If you hold down the Shift key while opening a data
page, AiMmMs will always use the default data page.

Normally, AiMmMs will only allow you to open data pages of global identifiers of
your model. However, within the AiMMS debugger (see also Section 8.1), AIMMS
also supports data pages for local identifiers within a (debugged) procedure,
enabling you to examine the contents of local identifiers during a debug ses-
sion.
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