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Chapter 19

User Interface Language Components

Most of the functionality in the AIMMS graphical user interface that is rele-
vant to end-users of your modeling application can be accessed directly from
within the AiMMS modeling language. This chapter discusses the functions
and identifiers in AiMMs that you can use within your model

m to influence the appearance and behavior of data shown in your end-user
interface, or

m to provide (or re-define) direct interaction with the end-user interface
through dialog boxes, menus and buttons.

Rather than providing a complete reference of all these functions, this chapter
provides you with a global overview of the functions available per functional
category. A complete function reference is made available as part of the AiMMS
documentation in electronic form.

19.1 Updatability of identifiers

In many applications you, as a modeler, might need to have dynamic control
over the updatability of identifiers in the graphical end-user interface of your
model. AiIMMS provides several ways to accomplish this.

A typical example of dynamically changing inputs and outputs is when your
model is naturally divided into multiple decision phases. Think of a planning
application where one phase is the preparation of input, the next phase is
making an initial plan, and the final phase is making adjustments to the initial
plan. In such a three-layered application, the computed output of the initial
plan becomes the updatable input of the adjustment phase.

To change the updatability status of an identifier in the graphical interface you
have two options.

m You can indicate in the object Properties dialog box whether all or se-
lected values of a particular identifier in the object are updatable or read-
only.

m With the set CurrentInputs you can change the global updatability status
of an identifier. That is, AiIMMS will never allow updates to identifiers
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Chapter 19. User Interface Language Components

that are not in the set CurrentInputs, regardless of your choice in the
properties form of a graphical object.

The set CurrentInputs (which is a subset of the predefined set Al1Updatable-
Identifiers) ultimately determines whether a certain identifier can be treated
as an input identifier for objects in an end-user interface. You can change the
contents of the set CurrentInputs from within your model. By default, AiMMS
initializes it to Al1UpdatableIdentifiers.

The set AllUpdatableIdentifiers is computed by AiMMS when your model is
compiled, and contains the following identifiers:

m all sets and parameters without definitions, and
m all variables and arcs.

Thus, sets and parameters which have a definition can never be made updat-
able from within the user interface.

19.2 Setting colors within the model

An important aspect of an end-user interface is the use of color. Color helps
to visualize certain properties of the data contained in the interface. As an
example, you might want to show in red all those numbers that are negative
or exceed a certain threshold.

AIMMS provides a flexible way to specify colors for individual data elements.
The color of data in every graphical object in the graphical interface can be
defined through an (indexed) “color” parameter. Inside your model you can
make assignments to such color parameters based on any condition.

In AiMMS, all named colors are contained in the predefined set A11Colors. This
set contains all colors predefined by AiMMS, as well as the set of logical color
names defined by you for the project. Whenever you add a new logical color
name to your project through the color dialog box, the contents of the set
A11Colors will be updated automatically.

Every (indexed) element parameter with the set A11Colors as its range can be
used as a color parameter. You can simply associate the appropriate colors
with such a parameter through either its definition or through an assignment
statement.
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Assume that ColorOfTransport(i,j) is a color parameter defining the color of
the variable Transport(i,j) in an object in the end-user interface. The follow-
ing assignment to ColorOfTransport will cause all elements of Transport(i,j)
that exceed the threshold LargeTransportThreshold to appear in red.

ColorOfTransport((i,j) | Transport(i,j) >= LargeTransportThreshold) := ’Red’ ;

19.2.1 Creating non-persistent user colors

During the start up of an AIMMS project, the set A11CoTors is filled initially with
the collection of persistent user colors defined through the Tools-User Colors
dialog box (see also Section 11.4). Through the functions listed below, you can
extend the set Al11Colors programmatically with a collection of non-persistent
colors, whose lifespan is limited to a single session of a project.

UserColorAdd(colorname,red,green,blue)
UserColorDelete(colorname)
UserColorModify(colorname,red,green,blue)
UserColorGetRGB(colorname,red,green,blue)

The argument colorname must be a string or an element in the set A11Colors.
The arguments red, green and blue must be scalars between 0 and 255.

You can use the function UserColorAdd to add a non-persistent color colorname
to the set A11CoTors. The RGB-value associated with the newly added user color
must be specified through the arguments red, green and blue. The function will
fail if the color already exists, either as a persistent or non-persistent color.

Through the functions UserColorDelete and UserColorModify you can delete or
modify the RGB-value of an existing non-persistent color. The function will fail
if the color does not exist, or if the specified color is a persistent color. Per-
sistent colors can only be modified or deleted through the Tools- User Colors
dialog box.

You can obtain the RGB-values associated with both persistent and non-persis-
tent user colors using the function UserColorGetRGB. The function will fail if the
specified color does not exist.

19.3 Creating histograms

The term histogram typically refers to a picture of a number of observations.
The observations are divided over equal-length intervals, and the number of
observed values in each interval is counted. Each count is referred to as a
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frequency, and the corresponding interval is called a frequency interval. The
picture of a number of observations is then constructed by drawing, for each
frequency interval, the corresponding frequency as a bar. A histogram can
thus be viewed as a bar chart of frequencies.

The procedures and functions discussed in this section allow you to create his-
tograms based on a large number of trials in an experiment conducted from
within your model. You can set up such an experiment by making use of
random data for each trial drawn from one or more of the distributions dis-
cussed in the AiMMS Language Reference. The histogram frequencies, created
through the functions and procedures discussed in this section, can be dis-
played graphically using the standard AiMMs bar chart object.

A1mmMs provides the following procedure and functions for creating and com-
puting histograms.

m HistogramCreate(histogram-id|,integer-histogram||,sample-buffer-size])
m HistogramDelete(histogram-id)
m HistogramSetDomain(histogram-id,intervals|,left,width]
[,left-taill[,right-tail))
HistogramAddObservation(histogram-id,value)
HistogramGetFrequencies(histogram-id,frequency-parameter)
HistogramGetBounds(histogram-id,left-bound,right-bound)
HistogramGetObservationCount(histogram-id)
HistogramGetAverage(histogram-id)
HistogramGetDeviation(histogram-id)
HistogramGetSkewness(histogram-id)
HistogramGetKurtosis(histogram-id)

The histogram-id argument assumes an integer value. The arguments fre-
quency-parameter, left-bound and right-bound must be one- dimensional pa-
rameters (defined over a set of intervals declared in your model). The optional
arguments integer-histogram (default 0), left-tail (default 1) and right-tail (de-
fault 1) must be either 0 or 1. The optional argument sample-buffer-size must
be a positive integer, and defaults to 512.

Through the procedures HistogramCreate and HistogramDelete you can create
and delete the internal data structures associated with each individual his-
togram in your experiment. Upon success, the procedure HistogramCreate
passes back a unique integer number, the histogram-id. This reference is re-
quired in the remaining procedures and functions to identify the histogram
at hand. The observations corresponding to a histogram can be either contin-
uous or integer-valued. AIMMS assumes continuous observations by default.
Through the optional integer-histogram argument you can indicate that the
observations corresponding to a histogram are integer-valued.
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For every histogram, AiMMs will allocate a certain amount of memory for stor-
ing observations. By default, AimmMs allocates space to store samples of 512
observations at most. Using the optional sample-buffer-size argument, you can
override the default maximum sample size. As long as the number of observa-
tions is still smaller than the sample buffer size, all observations will be stored
individually. As soon as the actual number of observations exceeds the sam-
ple buffer size, AimMs will no longer store the individual observations. Instead,
all observations are then used to determine the frequencies of frequency in-
tervals. These intervals are determined on the basis of the sample collected
so far, unless you have specified interval ranges through the procedure His-
togramSetDomain.

You can use the function HistogramSetDomain to define frequency intervals
manually. You do so by specifying

m the number of fixed-width intervals,

m the lower bound of the left-most interval (not including a left-tail interval)
together with the (fixed) width of intervals to be created (optional),

m whether a left-tail interval must be created (optional), and

m whether a right-tail interval must be created (optional).

The default for the left argument is -INF. Note that the left argument is ignored
unless the width argument is strictly greater than 0. Note that the selection of
one or both of the tail intervals causes a corresponding increase in the number
of frequency intervals to be created.

Whenever an observed value is smaller than the lower bound of the left-most
fixed-width interval, AimMs will update the frequency count of the left-tail
interval. If the left-tail interval is not present, then the observed value is lost
and the procedure HistogramAddObservation (to be discussed below) will have
a return value of 0. Similarly, AiMMs will update the frequency count of the
right-tail interval, when an observation lies beyond the right-most fixed-width
interval.

Whenever, during the course of an experiment, the number of added obser-
vations is still below the sample buffer size, you are allowed to modify the
interval ranges. As soon as the number of observations exceeds the sample
buffer size, AiMmMs will have fixed the settings for the interval ranges, and the
function HistogramSetDomain will fail. This function will also fail when previous
observations cannot be placed in accordance with the specified interval ranges.

You can use the procedure HistogramAddObservation to add a new observed
value to a histogram. Non-integer observations for integer-valued histograms
will be rounded to the nearest integer value. The procedure will fail, if the ob-
served value cannot be placed in accordance with the specified interval ranges.
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With the procedure HistogramGetFrequencies, you can request AIMMS to fill a
one-dimensional parameter (slice) in your model with the observed frequen-
cies. The cardinality of the index domain of the frequency parameter must be
at least as large as the total number of frequency intervals (including the tail
interval(s) if created). The first element of the domain set is associated with
the left-tail interval, if created, or else the left-most fixed-width interval.

If you have provided the number of intervals through the procedure Histogram-
SetDomain, AiMMS will create this number of frequency intervals plus at most
two tail intervals. Without a custom-specified number of intervals, AIMMS will
create 16 fixed-width intervals plus two tail intervals. If you have not provided
interval ranges, AIMMS will determine these on the basis of the collected ob-
servations. As long as the sample buffer size of the histogram has not yet been
reached, you are still allowed to modify the number of intervals prior to any
subsequent call to the procedure HistogramGetFrequencies.

Through the procedure HistogramGetBounds you can obtain the left and right
bound of each frequency interval. The bound parameters must be one-dimen-
sional, and the cardinality of the corresponding domain set must be at least
the number of intervals (including possible left- and right-tail intervals). The
lower bound of a left-tail interval will be -INF, the upper bound of a right-tail
interval will be INF.

The functions HistogramGetObservationCount, HistogramGetAverage, Histogram-
GetDeviation, HistogramGetSkewness and HistogramGetKurtosis provide further
statistical information about the sample collected so far, such as the total num-
ber of observations, the arithmetic mean of all observed values, their standard
deviation, their skewness and their kurtosis coefficient.

In the following example, a number of observable outputs o of a mathematical
program are obtained as the result of changes in a single uniformly distributed
input parameter InputRate. The interval range of every histogram is set to the
interval [0,100] in 10 steps, and it is assumed that the set associated with index
i has at least 12 elements.

for (o) do

HistogramCreate( HistogramID(o) );

HistogramSetDomain( HistogramID(o), intervals: 10, Teft: 0.0, width: 10.0 );
endfor;

while ( LoopCount <= TrialSize ) do
InputRate := Uniform(0,1);
solve MathematicalProgram;
for (o) do
HistogramAddObservation( HistogramID(o), ObservableOutput(o) );
endfor;
endwhile;
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for (o) do
HistogramGetFrequencies( HistogramID(o), Frequencies(o,i) );
HistogramGetBounds( HistogramID(o), LeftBound(o,i), RightBound(o,i) );
HistogramDelete( HistogramID(o) );

endfor;

19.4 Interfacing with the user interface

At particular times, for instance during the execution of user-activated proce-
dures, you may have to specify an interaction between the model and the user
through dialog boxes and pages. To accommodate such interaction, AIMMS
offers a number of interface functions that perform various interactive tasks
such as

opening and closing pages,

printing pages,

file selection and management,

obtaining numeric, string-valued or element-valued data,
selecting, loading and saving cases and datasets, and
execution control.

All interface functions have an integer return value. For most functions the
return value is 1 (success), or 0 (failure), which allows you to specify logical
conditions based on these values. If you are not interested in the return value,
the interface functions can still be used as procedures.

There are some interface functions that also return one or more output ar-
guments. In order to avoid possible side effects, the return values of such
functions can only be used in scalar assignments, and then they must form
the entire right hand side.

Whenever an interface function fails, an error message will be placed in the
predefined AiMMSs string parameter CurrentErrorMessage. The contents of this
identifier always refer to the message associated with the last encountered
error, i.e. AIMMS does not clear its contents. Within the execution of your
model, however, you are free to empty CurrentErrorMessage yourself.

The following statements illustrate valid examples of the use of the interface
functions FileExists, DialogAsk, and FileDelete.
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if ( FileExists( "Project.lock"™ ) ) then
Answer := DialogAsk( "Project is Tocked. Remove lock and continue?",
Buttonl : "Yes", Button2 : "No" ) ;

if ( Answer = 1 ) then
FileDelete( "Project.lock" ) ;
else
halt;
endif ;
endif ;

The interface function DialogAsk has a return value of 1 when the first button
is pressed, and 2 when the second button is pressed.

19.4.1 Page functions

The possibility of opening pages from within a model provides flexibility com-
pared to page tree-based navigation (see Section 12.1.2). Depending on a par-
ticular condition you can decide whether or not to open a particular page, or
you can open different pages depending on the current status of your model.

The following functions for manipulating pages are available in AiMMS.

PageOpen(page)

PageOpenSingle(page)

PageClose([pagel)

PageGetActive(page)
PageGetFocus(page,tag)
PageSetFocus(page,tag)
PageSetCursor(page,tag,scalar-reference)
PageRefreshAll

PageGetChild(page, result-page)
PageGetParent(page, result-page)
PageGetPrevious(page, result-page)
PageGetNext(page, result-page)
PageGetTitle(page, title)
PageGetUsedIdentifiers(page, identifier-set)

The arguments page, result-page, tag and title are string arguments. The argu-
ment scalar-reference is a scalar reference to a data element associated with
an (indexed) identifier and the output argument identifier-set must be a subset
of A11Identifiers.
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With the PageOpen and PageClose functions you can open and close specific
pages that are part of your model. The PageOpenSingle function will, in addition
to opening a page, close all other pages that are currently open. You can use it,
for instance, to return to the main menu of your application and close all data
pages at the same time. If you do not provide a page name in the PageClose
function, AiMmMs will close the currently active page. To obtain the pagename
of the currently active page, you can use the function PageGetActive.

The function PageSetFocus provides you with even more control over the man-
ner in which a page is opened. Every object on a page can be tagged by means
of a descriptive string. With the PageSetFocus function you can open a page and
set the focus on a particular tagged object. If the execution of user- initiated
procedures depends on a precise object on a page from which it is called, you
can use the function PageGetFocus to obtain the current page name as well as
the tag of the object which currently has the focus on that page.

With the function PageSetCursor you have maximum control during the open-
ing of a page. Not only can you indicate the object on the page, but you can
also specify where the cursor should be positioned within the object. You do
this by entering a scalar reference to the particular data element associated
within the object that should have the focus. For example, if the cursor is
to be positioned within an object at the field associated with the value Trans-
port(’Amsterdam’,’Rotterdam’), then this value should be entered as the third
argument in the function. This function can be convenient for guiding the end-
user of your application through a number of interrelated pages or objects.

The functions PageOpen, PageOpenSingle, PageSetFocus, and PageSetCursor will
return immediately for standard end-user pages. When you have specified
that a page is a dialog page (see Section 11.3), the page will appear as a dialog
box, and these interface functions block until the dialog box is closed by the
user. Dialog pages allow you to construct your own customized dialog boxes,
while still using the ordinary interface elements offered by Aimms.

With the PageRefreshAl1 function you can refresh the contents of all pages dur-
ing the execution of a procedure. This is useful, for instance, when you want
to show intermediate results during a long computation, or want to provide
a graphical representation of the progress of a solver, updated at regular in-
tervals (using the solver callback features discussed in the AiMMS Language
Reference). Note that AimMs will automatically refresh all pages after the user-
initiated execution of a procedure has ended.
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With the functions PageGetChild, PageGetParent, PageGetPrevious and PageGet-
Next you can obtain the first child page, the parent page, the previous and the
next page relative to the position of the reference page named page in the page
tree of your project (see also Section 12.1.2). The function PageGetNextInTree-
Walk will provide you with the next page while traversing the page tree in a
depth-first manner. This function includes hidden pages and ignores separa-
tors and can be used, for instance, to initialize the set of all pages that are
present in your application. If page is an empty string, the location of the
result page will be relative to the currently active page in the graphical user
interface.

The function PageGetTitle can be used to obtain the title of a page in specified
on the page Properties dialog box.

With the function PageGetUsedIdentifiers you can create a list of identifiers
that are used on a given page. This list consists of the identifiers being dis-
played on the page as well as identifiers that are used to specify object prop-
erties. This function can be used, for instance, (in combination with the func-
tion PageGetNextInTreeWalk) to programmatically generate a list of all identi-
fiers that are used in the user interface of your application.

19.4.2 Print functions

AIMMS provides a printing capability in the form of print pages (see Chap-
ter 14). Ordinary pages and print pages are constructed in the same way.
When you instruct AIMMS to print an ordinary page, the entire contents of the
page, as you see it on the screen, are printed. When you print a print page,
all interactive objects such buttons, list boxes, check boxes, radio buttons and
drop-down lists are ignored. In addition, data objects on a print page that are
too large to fit on a single sheet of paper, will be printed on multiple sheets.

You can instruct AIMMS to print any print page from within the model by using
print interface functions. In addition, the print interface functions offer you
the capability of composing, and printing, a customized report consisting of
multiple print pages. For instance, you could use these facilities to create
ready-to-go faxes on the basis of your latest scheduling results.

The following functions are available for printing print pages in AIMMS.

m PrintPage(pagel,filenamell,from][,to])
m PrintStartReport(title[,filename))

m PrintEndReport

m PrintPageCount(page)
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The arguments page, filename and title are string arguments. The optional
arguments from and to are integer arguments.

With the PrintPage function you can print a single print page. If the page
contains a data object for which the available data does not fit onto a single
page, AIMMS will print the object over multiple pages in a row-wise manner.
Through the optional from and to arguments, you can limit the page range
which will actually be printed.

With the optional filename argument you can indicate that the print output
should be directed to the specified file, rather than directly sending it to the
default printer. The filename argument is ignored when the PrintPage function
is surrounded by calls to the PrintStartReport and PrintEndReport functions
(see below). You can use the filename argument, for instance, to make a printed
report available to others using a default filename.

When you want to compose a report consisting of several existing numbered
print pages, you can use the PrintStartReport and PrintEndReport functions.
Following a call to the PrintStartReport function, all pages to be printed by
subsequent calls to the PrintPage function will be collected. They will be
printed as soon as the PrintEndReport function is encountered. If you spec-
ify the optional filename argument, the output will be sent to the indicated
file.

During the printing of a report AiMmMs will number pages consecutively. The
page number is available to you through the predefined identifier CurrentPage-
Number. You can use it on print pages to show the page number. AiMMS will
reset the page number to 1 for every single page printed, as well as at the
beginning of a printed report. By making assignments to CurrentPageNumber
inside a pair of calls to PrintStartReport and PrintEndReport, however, you can
modify the page numbering within a printed report as you desire.

You can use the function PrintPageCount, when you are interested in the num-
ber of sheets required to print a particular print page prior to actually printing
it. The function returns the number of sheets of paper needed to print the
page given the current print settings and data contained on the page.

19.4.3 File functions

The interactive execution of your model may involve various forms of file ma-
nipulation. For instance, the user might indicate which names to use for par-
ticular input and output files, or in which directory they are (to be) stored.
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The following functions are available for file manipulation in AiMMS.

FileSelect(filenamel,directory][,extension]|,title])
FileSelectNew(filenamel,directory][,extension]|,title])
FileDelete(filenamel,delete_readonly_files)
FileCopy(oldname,newnamel,confirm])
FileMove(oldname,newnamel,confirmy])
FileAppend(filename,appendname)
FileExists(filename)

FileView(filenamel,find])
Filekdit(filenamel,find])

FilePrint(filename)

FileTime(filename,filetime)
FileTouch(filename,newtime)

The arguments filename, directory, oldname, newname and appendname are
string parameters. The arguments directory, extension, title, filetime and new-
time are all string arguments. The optional argument confirm must be 0 (de-
fault) or 1, while find is a string argument. All optional arguments must be
tagged with their formal argument name.

The following functions are available for directory manipulation.

DirectorySelect(directorynamel,directory]l,title])
DirectoryCreate(directoryname)
DirectoryExists(directoryname)
DirectoryGetCurrent(directoryname)
DirectoryDelete(directorynamel,delete_readonly_files)
DirectoryCopy(oldname,newnamel,confirmy))
DirectoryMove(oldname,newname|,confirmy))

The arguments directoryname, directory, title, oldname and newname are all
string parameters. The directory and title arguments are optional. The optional
argument confirm must be 0 (default) or 1.

The functions FileSelect and FileSelectNew both open a standard file selection
dialog box, and let you select either an existing or a new file. The function
DirectorySelect lets you select an existing directory name or create a new one.
If you do not specify a starting directory, the dialog box will start in the current
working directory. If you specify a relative directory path, then the dialog box
will start in the specified directory relative to the current directory. Using the
optional extension control in the dialog you can filter the files to be shown in
the dialog box. The optional title argument will appear in the dialog box title.
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You should keep in mind that these functions only bring up a dialog box and
register the user’s selection and action. Depending on the button clicked (OK
or Cancel) the function returns a value of either 1 or 0. What happens next
depends on the way you write your code.

With the functions FileDelete, FileCopy, FileMove, DirectoryDelete, Directory-
Copy and DirectoryMove you can delete a file or directory, or copy or move it to
another file or directory. The function DirectoryCreate creates the given direc-
tory (without needing a dialog box). The functions FileExists and Directory-
Exists let you verify whether the given file or directory exists in the file sys-
tem. If you specify a relative pathname for a file or directory argument, AIMMS
will assume that the path is relative to the current working directory. The
working directory itself can be retrieved using the DirectoryGetCurrent func-
tion. Through the optional argument delete_readonly._files (with default 0) of
the functions FileDelete and DirectoryDelete you can indicate whether you
want read-only files to be deleted without further notice, or whether you want
these functions to fail.

The function FileTime will return the time at which a particular file was last
saved. The resulting time is returned as a string with the form “YYYY-MM-
DD hh:mm:ss”. This can be transformed into any numeric time representation
using the function StringToMoment discussed in the AiMMS Language Reference.
The function FileTouch can be used to set the file time to the time as specified
by the optional newtime argument. If omitted the modification time of the file
is set to the current time.

The delete, copy and move functions will accept wildcards (*) to delete, copy or
move multiple files or directories. In these cases, the second argument must
be a directory name to which the files can be copied or moved.

Using the FileView and FileEdit functions, you invoke the AIMMS editor to view
or edit ASCII files from within the interface. In view mode it is not possible to
modify the file. However, the Cut, Copy, Find, Print and Save As commands
are still allowed. By specifying the optional find argument, AiIMMS will search
for the specified search string, and jump to its first occurrence in the selected
file. You can use the FilePrint function to print an ASCII file from within your
model. The file is sent to the default printer.

19.4.4 Dialog box functions

During the execution of your model, it is very likely that you must commu-
nicate particular information with your user at some point in time. AIMMS
supports two types of dialog boxes for user communication:
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m information dialog boxes, and
m data entry dialog boxes.

In addition to these standard dialog boxes available in AIMMS, it is also possible
to create customized dialog boxes using dialog pages (see Section 11.3), and
open these using the PageOpen function discussed in Section 19.4.1.

The following functions are available in AiMmMs for displaying information to
the user.

DialogMessage(messagel, title])
DialogError(messagel,title])
DialogAsk(message,buttonl,button2|,button3])
DialogProgress(messagel,percentagel)
StatusMessage(message)

The message, title and button arguments are strings. The percentage argument
is a number between 0 and 100.

With the DialogMessage and DialogError functions you can display a dialog box
containing your own message and an OK button. With the optional title argu-
ment, you can specify the title of the dialog box. In addition, the dialog box
will respectively contain an information icon or an error icon.

You can use the DialogAsk function to obtain a user response. This function
displays a dialog box containing a given message and two (or three) buttons
with button text as given. The button3 argument is optional, and has to be
tagged with the formal argument name. The return value is either 1, 2, or 3
and matches the button that was pressed.

With the functions DialogProgress and StatusMessage you can provide progress
information to the end-user of your model. The function DialogProgress will
display a progress dialog box containing a message and (optionally) a progress
meter under your control. The dialog box will disappear when you either call it
with an empty message string, or when the execution from which it was called
has ended. With the function StatusMessage you can display a message in the
status bar.

The following functions are available in AimMmMms for scalar data entry dialog
boxes.

DialogGetString(message,referencel,title])
DialogGetElement(title,reference)
DialogGetElementByText(title,reference,element-text)
DialogGetElementByData(title,reference,element-data)
DialogGetNumber(message,referencel,decimals]|,title])
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m DialogGetPassword(message,referencel,title])
m DialogGetDate(title,date-format,datel,nr-rows][,nr-columns))

The message and title arguments must be strings, and reference must be a
(scalar) reference to an identifier of the appropriate type. The element-text
argument must be a string parameter defined over the set in which reference
is an element parameter, whereas element-data must be a string parameter
defined over the reference set plus a single additional simple set. The decimals
argument must be a nonnegative integer.

AIMMS offers three basic functions for obtaining a string-valued, element-
valued, or numerical, scalar value from the user, DialogGetString, DialogGet-
Element and DialogGetNumber. These functions let you display a dialog box with
your own message and dialog box title and an entry field for the scalar. AIMMS
will only allow the user to enter a value that lies within the declared range of
the scalar argument. The functions return O if the user presses the Cancel
button, and 1 if the user presses the OK button.

When displaying a data entry dialog box, the entry field displays the value
of the scalar reference at the time of the call. You can use this to provide a
default for the value that you want the user to supply. The default value in the
function DialogGetNumber will be displayed with the number of decimal places
as specified in the decimals argument.

When the elements in a set are not very descriptive to an end-user, AIMMS
offers you an alternative way to have a user select a set element. With the
function DialogGetETementByText you can supply an additional string parameter
defined over the set from which you want the user to select an element. Instead
of the element names, the dialog box will now display these descriptive texts.

Similarly, the function DialogGetElementByData displays string data divided into
several columns from which the user can select a row corresponding to the de-
sired element of a particular set. The function takes a two-dimensional string
argument, defined over the set from which you want the user to select an ele-
ment, plus an additional set of elements which will be used as column headers.

With the function DialogGetPassword you can let the user enter a password. The
function behaves like the function DialogGetString with the exception that the
user-supplied input is not visible but shown as a sequence of “*’ characters.

You can use the function DialogGetDate to let the end-user select a date that
plays a role in your model, and store the resulting date in a string parameter.
The date-format argument must be a date format specification string using
the date- and time-specific components explained in Section 31.7.1 of the Lan-
guage Reference. The date argument is an inout argument. If it contains a valid
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date according to the specified format on input, AiMmms will set the initial date
in the date selection dialog equal to the specified date. On output, the date
argument contains the date selected by the user, according to the specified
format.

With the optional nr-rows and nr-columns arguments of the DialogGetDate
function, you can specify the number of rows and columns of months dis-
played in the date selection dialog (maximum 3 and 4 respectively, each with a
default of 1). Thus, by specifying the maximum number of rows and columns
you will be able to simultaneously display the days of 12 consecutive months
within the dialog.

19.4.5 Data management functions

The management of cases and datasets is a very important aspect of a suc-
cessful decision support system. While the complete data management func-
tionality is available to the end-user within the Data Manager or from the Data
menu, you may want to have additional control over the data management
process to perform special tasks.

The following functions are available in AiMMS for performing case manage-
ment tasks.

CaseNew

CaseFind(case-path,case)

CaseCreate(case-path,case)

CaseDelete(case)

CaseloadCurrent(casel,dialog])

CaseMerge(casel,dialog])

CaselLoadIntoCurrent(casel,dialog])

CaseSelect(casel,title])

CaseSelectNew(casel,title])

CaseSetCurrent(case)

CaseSave([confirm])

CaseSaveAl1([confirm])

CaseSaveAs(case)

CaseSelectMultiple([cases-only])

CaseGetChangedStatus

CaseSetChangedStatus(status|,include-datasets])

CaseGetType(case,case-type)

CaseGetDatasetReference(case,data-category,dataset)

CaseCompareldentifier(casel,case?2,identifier,suffix,mode)

CaseCreateDifferenceFile(case,filename,diff-types
,absolute-tolerance,relative-tolerance,output-precision)

m CaseWriteToSingleFile(outputfileName)
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m CaseReadFromSingleFile(inputfileName)

The arguments case, casel and case2 are element parameters in the prede-
fined set A11Cases, whereas title, case-path and filename are string arguments.
The status argument, and the optional arguments dialog, include-datasets and
cases-only must be 0 or 1. The optional confirm argument can be 0, 1 or 2.
The default of both the confirm and dialog arguments is 1, cases-only is 0 by
default. The arguments case-type, data-category, dataset, suffix and mode are
elements of the sets Al1CaseTypes and AllDataCategories, Al1Datasets, A11Suf-
fices and AllCaseComparisonModes, respectively, while the diff-types argument
is an element parameter indexed over Al1Identifiers in the set A11Differenc-
ingModes. The absolute-tolerance, relative-tolerance and output-precision argu-
ments are numerical, scalar values.

The following functions are available in AiMMs for performing dataset man-
agement tasks.

DatasetNew(data-category)
DatasetFind(data-category,dataset-path,dataset)
DatasetCreate(data-category,dataset-path,dataset)
DatasetDelete(data-category,dataset)
DatasetlLoadCurrent(data-category,dataset],dialog])
DatasetMerge(data-category,dataset|,dialogl])
DatasetlLoadIntoCurrent(data-category,dataset|,dialog))
DatasetSelect(data-category,dataset],title])
DatasetSelectNew(data-category,dataset],title])
DatasetSetCurrent(data-category,dataset)
DatasetSave(data-category|,confirm])
DatasetSaveAll([confirm])
DatasetSaveAs(data-category,dataset)
DatasetGetChangedStatus(data-category)
DatasetSetChangedStatus(data-category,status)
DatasetGetCategory(dataset,data-category)

The argument data-category must be an element parameter in the predefined
set Al1DataCategories, the argument dataset must be an element parameter
in the set AllDatasets, whereas title and dataset- path are string arguments.
The status argument, and the optional dialog argument, must be 0 or 1. The
optional confirm argument can be 0, 1 or 2. The default of both the confirm
and dialog arguments is 1.

The CaseNew, CaselLoadCurrent, CaseMerge, CaseLoadIntoCurrent functions, and
their counterparts for datasets, have the same functionality as the correspond-
ing items on the Data menu. With the optional dialog argument you can in-
dicate whether you want a dialog box to be presented to the user. Without
user input AimMMs will load the case or dataset provided as an argument of
the function or return an error if no valid case or data set was provided. On

Dataset
functions

Data menu
functions
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its return, the case or dataset argument will contain the element of All1Cases
or AllDatasets associated with the case or dataset selected by the user. The
return value can be:

0 : The user pressed the Cancel button.
-1: An error occurred during importation.
1: The data was loaded successfully.

The functions CaseSave, CaseSaveAll, CaseSaveAs, and their counterparts for
datasets, offer the same functionality as the corresponding items on the Data
menu. With the optional confirm argument you can specify whether you want
the save to be confirmed by the user. The possible values are:

0 : never confirm,
1 : only confirm when required by the case, or
2 : always confirm.

The confirm argument defaults to 1. The return values of the save functions
are as above.

When you do not want your end-users to select a case type when saving a new
case in the case-save-as dialog box, you can preset the case type from within
the modeling language through the predefined element parameter Current-
DefaultCaseType. When this element parameter has a nonempty value, AIMMS
will remove the case type drop-down list, and use the case type specified
through CurrentDefaultCaseType.

With the functions CaseFind, CaseCreate, DatasetFind and DatasetCreate you can
obtain the element of either the set AT1Cases or the set Al1Datasets which is as-
sociated with a path to the indicated case or dataset. The functions CaseFind
and DatasetFind will return O if no such case or dataset exists, while the func-
tions CaseCreate and DatasetCreate will create nonexistent cases and datasets
in exactly the same manner as if you were inserting new case or dataset nodes
in the Data Manager.

With the functions CaseDelete and DatasetDelete you can delete cases from the
case and data category tree without using the AiMmMs Data Manager. If you
are deleting the active case or an active dataset, AIMMS will retain the data
associated with that case or dataset, but remove its reference from the active
case and dataset settings.

The functions CaselLoadCurrent and DatasetLoadCurrent load a case or dataset
as active, and set the current case or dataset to the loaded data file. You can
import a case or dataset into your current case through either the CaseMerge or
CaselLoadIntoCurrent functions and their counterparts for datasets.
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The functions CaseSetCurrent and DatasetSetCurrent let you set the current
case or dataset without loading any data. As subsequent saves will save data
in the current case or dataset, you should use these functions with care, and
make sure that no data is inadvertently lost.

With the functions CaseSelect, CaseSelectNew, DatasetSelect and DatasetSe-
TectNew you can let the user select an existing or new case or dataset without
actually opening it, or saving the current data to it. You can then further use
this case, for instance, to import or export data using READ and WRITE state-
ments.

The function CaseSelectMultiple displays the Multiple Cases dialog box from
the Data menu. With it, the user can select multiple cases from the case man-
agement tree, and use the selection for multiple case objects, calculations in-
volving multiple cases, or creating your own batch run of cases. The selection
made by the user is available to you through the predefined set CurrentCaseS-
election. You can use it, for instance, to import selected data from all cases,
and perform advanced case comparisons.

Sometimes you may want to check if the user has made changes to the data
in the currently loaded case, or you may even want to change that status. The
functions CaseGetChangedStatus and CaseSetChangedStatus do this. The status
can be either 1 (case changed), or 0 (case unchanged). With the optional argu-
ment include-datasets you can indicate whether you also want to modify the
status of all datasets included in the case. Similar functions are available for
datasets.

The function CaseCompareldentifier can be used to compare two cases for a
given identifier. For numerical identifiers this function returns the minimum,
maximum, sum, average or total number of all data differences (depending on
the mode argument). For non-numerical identifiers the total number of data
differences is returned. To compare the data for all identifiers in a case at once
and to dump the results in a text file you can use the function CaseCreateDif-
ferenceFile. The resulting text file can then be used in a READ statement to
apply the same differences to some other data instance.

Through the functions CaseWriteToSingleFile and CaseReadFromSingleFile you
can write single cases to and read single cases from ordinary disk files. Using
ordinary disk files to store cases can be convenient when you want to share
cases between multiple AIMMS sessions. A good example is when you use
cases to store the state of a stateful web service session. This allows a single
web service session to be serviced by multiple AIMMS instances in case the
number of concurrent sessions is higher than the number of available AiMMS
instances.
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All data categories, datasets, case types and cases in an application are acces-
sible in the model through a number of predefined sets and parameters. They
are:

m the set AllDataCategories, containing the names of all data categories
defined in the data manager setup window,

m the set Al1CaseTypes, containing the names of all case types defined in
the data manager setup window,

m the integer set A11DataFiles, representing all datasets and cases available
with a particular project,

m the set Al1Datasets, a subset of Al1DataFiTes, representing the collection
of all datasets available in the project,

m the set Al1Cases, a subset of Al1DataFiles, representing the set of all
cases available for the project,

m the indexed element parameter CurrentDataset in AllDatasets and de-
fined over Al1DataCategories, containing the currently active datasets,

m the scalar element parameter CurrentCase in All1Cases, and

m the scalar element parameter CurrentDefaultCaseType in Al1CaseTypes.

You can obtain the case type for each case through the function CaseGetType.
For every dataset you can ask AIMMS to return its data category through the
function DatasetGetCategory. With the function CaseGetDatasetReference you
can, for every data category, obtain a reference to the dataset of that category
included in the case. If no dataset is included, the dataset is set to the empty
element, and the function returns 1. If an included dataset is nonexistent, the
dataset is also set to the empty element, but the function now returns 0.

In the AiMmMs Data Manager, data categories and case types are specified as a
subcollection of identifiers from the model tree. Through the following func-
tions you can obtain the contents of data categories and case types, should
you need this information.

m DataCategoryContents(data-category,identifier-set)
m CaseTypeContents(case-type,identifier-set)
m CaseTypeCategories(case-type,category-set)

The argument data-category is an element of the set Al1DataCategories. The
argument case-type is an element of the set Al1CaseTypes. The output argu-
ments identifier-set and category-set must be subsets of AllIdentifiers and
All1DataCategories, respectively.

The function CaseTypeContents will return a subset of identifiers which includes
both the list of identifiers added to the case type itself, and the identifiers
which are part of the data categories included in the case type. With the func-
tion CaseTypeCategories you can obtain the subset of data categories included
in a case type, while the function DataCategoryContents returns the set of iden-
tifiers contained in a data category.
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The mapping of the integer set Al1DataFiles and its subsets onto the datasets  Obtaining
and cases in the project is maintained by the Data Manager, and is not editable  datafile info
from within the model. Moreover, the numbering of cases and datasets may

be different in every new session. During a session, however, the following

functions give you access to all the information stored inside a datafile.

DataFileGetName(datafile,name)
DataFileGetAcronym(datafile,acronym)
DataFileGetPath(datafile,path)
DataFileGetDescription(datafile,description)
DataFileGetComment(datafile,comment)
DataFileGetTime(datafile,time)
DataFileGetOwner(datafile,user)
DataFileGetGroup(datafile,group)
DataFileReadPermitted(datafile)
DataFileSetAcronym(datafile,acronym)
DataFileSetComment(datafile,comment)
DataFileWritePermitted(datafile)
DataFileExists(datafile)

The argument datafile is an element of the set Al1DataFiles. The arguments
name, acronym, path, time, description, comment, user and group are string
parameters. The time that a case or dataset was last saved will be returned as
for ordinary files.

You can use the functions DataFileReadPermitted and DataFileWritePermitted  Checking
to check whether a read or write action is permitted by the current user be-  security
fore actually performing that action. With the functions DataFileGetOwner and
DataFileGetGroup you can obtain the user name and associated user group of

the owner of the data file as they are stored in the datafile by AiMmMS. More

details about case and dataset security are contained in Section 21.4.

Because the AIMMS data tree can be accessed by multiple users, some elements  Checking data
in the set Al1DataFiles may refer to data files that have been removed by other file existence
users. Using the function DataFileExists you can check for the existence of

a particular datafile referenced by an element of Al1DataFiles. Thus, you can

prevent your users from receiving error message about nonexistent data files,

which may have little meaning to them.

To copy an existing case or dataset the following function is available. Copying data
. iles

m DataFileCopy(datafile-src,acronym,datafile-dest) fi
The arguments datafile-src and datafile-dest are elements of the predefined set
Al1DataFiTles and acronym argument is a string parameter.
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The import and export facilities in the AiMmMs Data Manager allow you transfer
parts of the case and dataset tree to another user, or vice versa. Whenever
you want such imports or exports to take place automatically, for example
when particular datasets must be imported on a regular basis, the following
functions are available to perform such tasks from within your model.

m DataManagerExport(filename,datafiles)
m DataManagerImport(filenamel,overwrite])
m DataImport220(filename)

The argument filename is a string parameter. The argument datafiles is a sub-
set of the predefined set Al11DataFiles. The optional argument overwrite can
be either 0, 1 or 2, and defaults to 0.

The function DataManagerExport exports the given set of data files to a newly
created data manager file, deleting any previous contents. If the set datafiles
contains cases with references to datasets which are not contained in datafiles,
such datasets will also be exported. This ensures that any exported case refers
to exactly the same data when imported by another user.

The function DataManagerImport imports all cases and datasets within the given
data manager file into the current case tree. With the optional overwrite argu-
ment, you can specify AIMMS’ behavior when any case or dataset in the import
file already exists in the case tree. The following values are allowed:

0 : the end-user decides (default),
1: existing entries are overwritten, or
2 : AIMMS creates new nodes if existing entries are present.

When AIMMS creates a new node alongside an existing entry, the name of the
existing node is prefixed with the string ’Imported’, followed by a number if
there are multiple imported copies for the imported node.

The function DataImport220 allows you to import case files belonging to AiMMs
2.20 projects, which are incompatible with the new AiMMS 3 data storage
scheme. You can use this function in an upgraded AiMMs 2.20 model, to up-
grade cases created by end-users with your old AIMMS 2.20 project to the data
manager tree of the (upgraded) AiIMMS 3 project. The use of this function is es-
pecially useful when upgrading a case in your model requires additional data
manipulation for example to store the label text of all set elements (which is
no longer supported by AiMMs 3) in the original case file as string parameters
in your AiMMS 3 model. The function returns 1 if the import succeeded, 0 if
the user canceled the action, and —1 if the import failed.
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19.4.6 Execution control functions

During the execution of your AiMMS application you may need to execute other
programs, delay the execution of your model, get the command line arguments
of the call to AIMMS, or even close your AIMMS application.

The following execution control functions are available in AIMMS.

Execute(executablel,commandline]|,workdir|[,wait][,minimized|)
ShowHelpTopi c(topic], filename])

OpenDocument(document)

Delay(delaytime)

ScheduleAt(starttime,procedure)

ProjectDeveloperMode

SessionArgument(argno, argument)

ExitAimms([interactive])

The arguments executable, commandline, workdir, filename, document, topic,
starttime, argument and marker are string arguments, the argument delaytime
is a real number, while the arguments wait, minimized and interactive must be
all either O or 1. The argument procedure must be an element of the predefined
set ATTProcedures. The argument argno must be an integer greater than or
equal to 1.

With the Execute function you can start another application. You can optionally
supply a command line argument for the application, indicate whether AIMMS
should wait for the termination of the application, and whether the application
should be started in a minimized state or not. As a general rule, you should not
wait for interactive window-based applications. Waiting for the termination
of a program is necessary when the program carries out some external data
processing which is required for the further execution of your model. If you
do not specify a working directory, AIMMS assumes that the current directory
is the working directory.

Be aware that certain commands (such as “dir” or “copy”) and features such as
output redirection to file (“>” or “>>") are executed by the DOS command shell
rather than being executables themselves. If you want to make use of such
features of the command shell, the application you call should be command.com
(or cmd. exe if you want to make use of features of the Windows NT command
shell) followed by the /c option to specify the specific command you want to

be executed by the command shell, as illustrated in the following example.

Execute( "command.com", "/c dir > dir.out" );
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The function ShowHelpTopic starts up the help program with the indicated help
file, and displays the requested topic. The function supports all of the help file
formats described in Section 11.2. If you do not provide a particular help file,
AIMMS will assume the default help file associated with your project.

The function OpenDocument opens the indicated document using the default
viewer associated with the document extension. You can use it, for instance,
to display an HTML file using the default web browser installed on a particular
machine. The document argument need be a local file name, it could be a URL
pointing to a page on the World Wide Web as well.

With the Delay function you can block the execution of your model for the
indicated delay time. You can use this function, for instance, when you want
to change the particular slice of an identifier to be displayed on a page in the
end-user interface at regular intervals. The delay time is specified in seconds.

With the ScheduleAt function you can tell AiMMS that you want a particular
procedure within your application to be run at a particular start time. The
start time must be provided in the default format “YYYY-MM-DD hh:mm:ss”.
The function ScheduleAt will return immediately, while the indicated proce-
dure will be run at the first opportunity after the given time when no other
(interactive) execution is taking place. This form of scheduled execution is
useful, for instance, when you want to initiate data retrieval from an external
source at regular intervals.

The function ProjectDeveloperMode lets you verify, from within your model,
whether a project is run in developer mode or in end-user mode. In either case,
you might want to perform different actions, e.g. activate a different menu, or
open a different set of pages. The function returns 1 if the project is run in
developer mode, or 0 otherwise.

When you open an AiMMS project from the command line, AiMmMs allows you
to add an arbitrary number of additional arguments directly after the project
name. You can use these arguments, for instance, to specify a changeable
data source name from which you want to read data into your model. With
the function SessionArgument you can obtain the (string) value of argument
argno (= 1). The function fails if the specified argument number has not been
specified.

To allow you to quit your application from within your model, Aimms offers the
function ExitAimms. Using this function, you can close your application without
user intervention. You can optionally indicate whether the application must be
closed in an interactive manner (i.e. whether the user must be able to answer
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any additional dialog box that may appear), or that the default response is
assumed.

19.4.7 Debugging information functions

To help you investigate the execution of your model AimMs offers several func-
tions to control the debugger and profiler from within your model. In addition,
a number of functions are available that help you investigate memory issues
during execution of your model.

The following execution information functions are available in AIMMS.

m IdentifierMemory(identifier,include-permutations])

m MemoryStatistics(filenamel,append-mode][,marker-text][,show-leaks-only |
[,show-totals][,show-since-last-dump][,show-mem-peak][,show-small-
block-usage))

m IdentifierMemoryStatistics(identifier-set,filenamel,append-mode]
[,marker-text][,show-leaks-only |[,show-totals][,show-since-last-dumpl|
[,show-mem-peak][,show-small-block-usagell,aggregate])

The argument filename is a string argument, while the arguments include-
permutations, append-mode, marker-text, show-leaks- only, show-totals, show-
since-last-dump, show-mem-peak, show-small-block-usage and aggregate must
be all either O or 1. The argument identifier must be an element of the pre-
defined set Al1Identifiers and the argument identifier-set must be a subset of
this same set.

The function IdentifierMemory can be used to retrieve information about the
total amount of memory that is occupied by a specific identifier. Its include-
permutations arguments can be used to indicate whether or not permutations
of the identifier should be included in the reported number. Permutations
are used by AiMMS to quickly perform all kinds of operations over permuted
instances of an identifier.

Through the function MemoryStatistics you can let AIMMS print statistics col-
lected by AIMMS’ memory manager to the specified file. Memory statistics will
only be collected if the global AiIMMS option memory_statistics is on. Through
the append-mode option you can indicate whether output is to be appended
to an existing file, or if any existing contents is to be overwritten. If multiple
statistics are printed to the same file, you can specify a marker-text that will
be printed at the top of statistics. All other optional arguments are additional
settings to select specific types of statistics to be printed.
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To restrict the collection of statistics to a subset of identifiers you can use the
IdentifierMemoryStatistics. This function has two additional arguments, one
to indicate the subset of identifiers subject to the collection process and one
optional argument to indicate whether a individual report for every identifier
in the set or a single aggregated report should be created.

The following profiler control functions are available in AIMMS.

ProfilerStart()
ProfilerPause()
ProfilerContinue()
ProfilerRestart()

The profiling functions to control the AimMmms profiler allow for some extra flex-
ibility over their use through the menu commands in the sense that it is easier
to restrict profiling to a certain part of you model using these functions. The
functions ProfilerStart, ProfilerPause and ProfilerContinue are available to
start, pause and continue a profiler session. With the function ProfilerRestart
the measumerment data of all statements and definitions is reset.

19.4.8 Obtaining license information

The licensing functions discussed in this section allow you to retrieve licensing
information during the execution of your model. Based on this information
you may want to issue warnings to your end-user regarding various expiration
dates, or adapt the execution of your model according to the capabilities of
the license.

The following licensing functions are available in AIMMS.

LicenseNumber(license)

LicenseStartDate(date)

LicenseExpirationDate(date)

LicenseMaintenanceExpirationDate(date)

LicenseType(type,size)

VARL1icenseCreate(var-license,license-number,module-code|,userdatal
[,expiration-date][,days-left-warning|[,number-of-users][,is-network])

m VARLicenseExpirationDate(var-license,date)

m AimmsRevisionString(revision)

All arguments are strings. The var-license argument is input, all other argu-
ments are output arguments, except for the function VARLicenseCreate which
has only input arguments.
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Through the function LicenseNumber you can retrieve the license number of the
currently active AIMMS license. It will return a string such as “015.090.010.007”
if you are using an AiMMS 3 license, or a string such as “1234.56” if you are
using an AIMMS 2 license.

You can use the functions LicenseStartDate, LicenseExpirationDate and Licen-
seMaintenanceExpirationDate to obtain the start date, expiration date and main-
tenance expiration date of the currently active AIMMS license, respectively. All
dates will be returned in the format “YYYY-MM-DD”. If a particular date has
not been specified in the Aimms license, AiMMS will return “No start date”, “No
expiration date” or “No maintenance expiration date”, respectively.

The function LicenseType will return type and size information of the currently
active AIMMS license. Upon success, the type argument contains the license
type description (e.g. "Economy") and the size argument contains a description
of the license size (e.g. "Large").

Through the function VARLicenseCreate you can create a VAR license to be used
with your project. In the var-license argument you must specify the name
of the VAR license (file), as you have specified it in the Project Security dia-
log box, or in the attribute window of the main model node or a section of
your model. The license-number argument must be specified in the format
“015.090.010.007”, and the expiration-date argument in the format “YYYY-MM-
DD”. All other arguments directly correspond to the input fields in the VAR
License Manager dialog box discussed in Section 21.2.

Through the function VARLicenseExpirationDate you can obtain the expiration
date of a VAR license that is used within your project. In the var-license argu-
ment you must specify the name of the VAR license (file), as you have specified
it in the Project Security dialog box, or in the attribute window of the main
model node or a section of your model. The expiration date will be returned in
the format “YYYY-MM-DD”. You can find more information about VAR licens-
ing in Section 21.2.

You can use the function AimmsRevisionString if you want to obtain the revi-
sion number of the currently running AiMMs executable. The revision string
returned by the function has the format “x.y.b” where x represents the major
AIMMS version number (e.g. 3), y represents the minor AIMMS version num-
ber (e.g. 0), and where b represents the build number (e.g. 476) of the current
executable. You can use this function, for instance, to make sure that your
end-users use an AIMMS version that is capable of certain functionality which
was not available in earlier AIMMS releases.
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