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Chapter 3

Building the Model

3.1 Starting a new project

Assuming that AIMMS 3 has already been installed on your machine. If there
is an AmMMS 3 shortcut on your desktop, double click it to start AIMMS 3,
otherwise execute the following sequence of actions to start AIMMS:

» press the Start button 38| on the taskbar,
» go to the Programs submenu, and
» select and click on the AtMms icon @ to start ATMMs.

Next, you will see the AIMMS splash screen. Once AIMMS has started, the splash
screen will disappear and the AiMmMs window will open. Should you encounter
the AimMs Tip of the Day dialog box, close it, because it is not relevant to you
at this point.

Press the New Project button 0 , which is located in the leftmost position
on the AimMMs toolbar. The dialog box shown in Figure 3.1 will then appear,
requiring you to take the following actions:

» specify ‘Beer Transport’ as the project name, and

» press the wizard button #l to select the folder for your AIMMS projects
if the default folder
‘...\My Documents\My AIMMS Projects\Beer Transport’
is not desired,and

» press the OK button.
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,,n" Project Name:
'6 |Beer Transport
Create in folder:
|0hnson"-.l'vhr Documents' My AIMMS Projects*Beer Transport IE

Model Mame:
IBeer Transport.amb

Carod_|

Figure 3.1: The New Project wizard

Next, the AiMmMS Model Explorer and the AiMMS Page Manager will be auto-
matically opened. We will look at the AiMmMs Model Explorer first.

3.2 The Model Explorer

When opened for the first time, the Aimms Model Explorer will display the
initial model tree shown in Figure 3.2. In this initial model tree you will see

m a single declaration section, where you can store the declarations used in
your model,

m the predefined procedure MainInitialization, which is not relevant for
this tutorial,

m the predefined procedure MainExecution, where you will put the execution
statement necessary to solve the mathematical program, and

m the predefined procedure MainTermination, which is again not relevant
for this tutorial.

_ioix|

Declaration
- [P] Maininitialization

-[P] MainExecution

[BJ MainTermination

@ Predeclared Identifiers [read-only]

Figure 3.2: The initial model tree

Initial model
tree
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3.3 Entering sets and indices

The declaration of model identifiers requires you to first ‘open’ the declaration
section. You can do this either by clicking the icon or by double-clicking
on the scroll icon &. Note that double-clicking on the name of the declaration
section instead of on its icon will open the attribute form of the declaration
section and will therefore, at this point, not lead to the desired result. After
opening the declaration section the standard identifier buttons
on the toolbar will be enabled.

To create a set of plants you should take the following actions:

» press the Set button Bl to create a new set identifier in the model tree,
» specify ‘Plants’ as the name of the set, and
» press the Enter key to register the name.

Next, you need to declare the index p as an attribute of the set ‘Plants’. You can
open the attribute form by double-clicking on the node ‘Plants’ in the model
tree. The resulting initial attribute form of the set ‘Plants’ is shown in Fig-
ure 3.3.

il
Type [sec =] | alelsE v B|G[5E
Identifier ﬂh’lants
Index domain ﬂ
Subset of ﬁ
Text
Index Zip
Parameter k<
Property ﬁ
Order by |
& Definition 4
= Initial data
Comment |

Figure 3.3: The initial attribute form of the set ‘Plants’

To declare the index p as an attribute of the set ‘Plants’, execute the following
sequence of actions:

» move the mouse cursor to the ‘Index’ attribute field, and click in the
(empty) edit field,
» enter the letter p, and

» complete the attribute form by pressing the Check, Commit and Close
button 2],

Opening the
declaration
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attribute form
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index p
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Next, create the set ‘Customers’ with associated index ¢ in exactly the same
way as you created the set 'Plants’ with index domain p. Figure 3.4 contains
the resulting model tree.

4 Model Explorer: Beer Transpork.amb - |EI|1|

@ *Wain Beer Transport
£ &} Declaration

-[B) Mainlnitialization
-[B) MainExecution

------ [PJ MainTermination
@ Predeclared Identifiers [read-onky]

Figure 3.4: An intermediate model tree

The asterisk on the left of the project name indicates that additions to your
project have not yet been saved to disk. To save your work, please press the
Save Project button & on the toolbar.

3.4 Entering parameters and variables

In this section you will declare the parameters and variables that are needed
in your model. The sets ‘Plants’ and ‘Customers’ and their associated indices
will be used to specify the index domain for the parameters and variables.

The declaration of a parameter is similar to the declaration of a set. To enter
the parameter ‘Supply(p)’, you should execute the following actions:

» press the parameter button | on the toolbar to create a new parameter
in the model tree,

» specify ‘Supply(p)’ as the name of the parameter, and

» press the Enter key to register the name.

Note that parentheses are used to add the index domain p to the identifier
‘Supply’.

The parameter 'Demand(c)’ can be added in the same way. Should you make a
mistake in entering the information, then you can always re-edit a name field
by a single mouse click within the field.
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The last model parameter ‘UnitTransportCost’ is a two-dimensional parameter
with index domain (p, ¢). After entering ‘UnitTransportCost(p,c)’, the resulting
model tree should be the same as in Figure 3.5.

i
[@ *Main Beer Transpon
22 Declaration

&[G Plants

[5] Customers
[F] Supply(p)

|E| UnitTransport
- [BJ Maininitialization
-[B) MainExecution

@ Predeclared [dentifiers [read-onhi

Figure 3.5: An intermediate model tree

Declaring a variable is similar to declaring a parameter.

» press the variable button on the toolbar to create a new variable in
the model tree,

» specify ‘“Transport(p,c)’ as the name of the variable, and

» press the Enter key to register the variable.

After opening the attribute form of the variable by double-clicking on the node
‘Transport’ in the model tree, press the wizard button #lin front of the ‘Range’
attribute field. The resulting dialog box provides the opportunity to specify
the range of values that the variable ‘Transport’ is allowed to take. In this
case, select the ‘Standard Range’, then select monnegative’, and finally press
the OK button (see Figure 3.6).
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|
Range Wizard EHE
¢ standard Range oK I

Cancel |

inkeger 40, maxink »

" User Defined
% Continusus

€ Integer

—Lower Bound

[ z

) Left-Open ( & | eft-Closed [

—Upper Baound

I inf ﬂ

% Right-Open J € Right-Clased ]

Figure 3.6: The AIMMS range wizard

It should be clear by now how to create the variable ‘TotalTransportCost’. This
variable will be used to specify the objective function. After entering its name,
open the attribute form. There is no need to specify the range attribute, since
the default range ‘free’ will suffice. You are now ready to enter the following
definition of this particular variable:

sum[ (p,c), UnitTransportCost(p,c) * Transport(p,c) 1]

Simply enter the above definition in the ‘Definition’ attribute field. You could
type the entire sentence yourself, but you can also let AiMmMs do some of the
typing for you. Considering the parameter ‘UnitTransportCost(p,c)’, the fol-
lowing two support features are quite useful.

m Type the letter u or U, and press the Ctril-Spacebar combination for auto-
matic name completion.

m Another option available to you is to drag the name ‘UnitTransport-
Cost(p,c)’ from the model tree to the edit field of the ‘Definition’ attribute.

The attribute form should now have the same content as shown in Figure 3.7.
By pressing the Check, Commit and Close button , you can verify whether
AIMMS will accept the definition you entered.
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Type IVariable j EI @lfl‘l*ﬁl \’l | Dﬂl@'l
Identifier h‘otalTranspor tlost

Index domain ﬁ

Text

Range ﬂ free

Unit 7

Default

Property ﬁ

Monvar status ﬁ

Definition

Fu.m[ [p,c),UnitTransportlost(p,c)*Transportip,c)]

Comment

Figure 3.7: The completed attribute form for the variable ‘TotalTransportCost’

3.5 Entering constraints and the mathematical program

Creating the supply and demand constraints, each with their own definition,
requires the same actions as creating a variable with a definition (as you just
completed). The only difference is that you must use the &l button instead of
the Mlbutton. The following two forms should be the result of your efforts.

=5y
Type IConstraint j EI ﬁlfl‘l*ﬁl v I | Dbl ELI
Identifier ﬁ|5up plyRestriction
Index domainﬁp
Text
Uit £z
Property ﬂ
Definition sum[ o, Transport(p,c) ] <= 3uppl¥(p)
Comment |

Figure 3.8: The completed attribute form for the constraint ‘SupplyRestriction’
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I
Type IConst.raint, j EI ﬁlfl ‘l*El \fl | D"l @"l

Identifier ﬁlDemandRe quirement

Index domainﬁc

Text

Unit |

Property ﬁ

Definition sun[ p, Transportip,c) ] >= Demandic)
Comment

Figure 3.9: The completed attribute form for the constraint ‘DemandRequire-
ment’

A mathematical program, unlike sets, parameters, variables and constraints,
does not have a special button on the toolbar. By using the identifier button
El, you obtain access to all the other types of AiMMS identifiers. After pressing
this button, select the ‘Mathematical Program’ entry alongside the icon,
press the 0K button, and enter ‘LeastCostTransportPlan’ as the name of the
mathematical program.

The complete the attribute form of the mathematical program as illustrated in
Figure 3.10. Among the attributes, AIMMS has automatically filled Direction,
Constraints, Variables and Type attributes with default values and there is
no need to change them for this project. You only need to fill the Objective
attribute.

Type IHathemat,ical Progrj GI""*E' v | | D‘Dl IED'
| Identifier LeastCost,TransportPlanl

Objective ﬁTotalTr ansportlost

Direction ﬁminimize

Constraints ﬁ&llCDnstraints

Yariables ﬁ&ll\fariahles

Text

Tvpe ﬁ&utomatic

Yiolation penalty

Comment |

Figure 3.10: The completed attribute form of the mathematical program

The Objective attribute wizard requires you to select a scalar variable. In the
identifier selection wizard (see Figure 3.11), simply select the scalar variable
‘TotalTransportCost’, and press the Finish button.
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identifier 2| x|
Filter... |
@ IMain Beer Transport Identifier
L Declaration TotalTransporkCost

‘. [B] Mainlritialization Transport(p,c)
: Eﬂ MainExecution

(- Eﬂ MainTermination
@ Predeclared Identifiers

Selected: | TotalTransportCost

= Back I Finish I Cancel

Figure 3.11: The identifier selection wizard

3.6 Viewing the identifiers

You have now entered and declared all model identifiers. The resulting model
tree is shown in Figure 3.12. By pressing the F5 key you can instantly check
the validity of your model. You will only receive a message in the event of an
error. Once the validity of your model has been verified, you should save your
work by pressing the Save Project button =}

15
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RI=E
[@ *Main Beer Transpon
=& Declaration

------ [S] Plants

------ [5] Customers

------ [P] Supplyip)

------ [P] Demand(c)

------ [P] UnitTransportCastip,c)
------ Transportp,c)

= TotalTransportCost

= SupplyRestrictionp)

- DemandRedguirement(c)

ranspoPlan
..... [BJ Maininitialization

----- [PJ MainExecution

----- [PJ MainTermination

@ Predeclared [dentifiers [read-only]

Figure 3.12: The final model tree

Even though the Model Explorer is a convenient medium with which to build
and inspect your model, AIMMS provides two other ways to view your model.

If you would like to see a text(ASCII) representation of the model, you can do
the following:

» select node(s) in AiMMS Model Explorer,

» go to the View - Text Representation menu and execute the Selected
Part(s) command(see Figure 3.13).

16
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-5
File Edit |View | Data Run Settings Tools Window Help
Selection bfl @ Bl [E »
| Show Node Type [EI x|
: Shaw Full Arguments -
I_TextRepresenmﬁon >||_'SelectedPart\[5} Ctrl+T |
Flants Al Ctrl+Shift+T
ey ———

------ [P] Demandic)

------ [P] UnitTransportCost(p,c)
Transport(p,c)

- TotalTransportCost

SupplyRestriction(p)

DemandRequirement(ch

------ LeastCostTransportPlan

..... [BJ Maininitialization

----- [PJ MainExecution

----- [PJ MainTermination

@ Predeclared Identifiers [read-only]

Eeer Transport.prj | |

wf READY y

Figure 3.13: View text model

17

The text model provides a simple overview of selected identifiers. For instance,

Figure 3.14 shows the text model when the root node Main Beer Transport is
selected.
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4 [Text Repr] Main Beer Transpork M=
=
MATN MODEL Main Beer Transport I—
DECLARATION SECTION
3ET:
identifier i Planta
index HE <
3ET:
identifier i Customers
index HE -
PARAMETER :
identifier 1 Supply
index domain : p ;
PARAMETER :
identifier i Demand
index domain @ © ;
PARAMETER :
identifier : UnitTransportCost
index domain : (p,c) :
WARTABLE:
identifier : Transport
index domain : [§a=3] vI
I 4 I »

Figure 3.14: text model

Another way to inspect the model is by Aimms Identifier Selector. This allows  Identifier
you to view several identifiers with similar properties at the same time. In this  overviews
tutorial you will encounter one such example of a predefined view, namely all

identifiers with a definition (see Figure 3.15). AiMmMs allows you to make your

own views as you desire.

4:__ View Window: Domain - Definition o [m] ]

E v B G]E]

| Identifier Index domain | Definition |
TotalTranportCost sum[ {p,c), UnitTranspontCost(p,c) * Transportip,c) ]
SupplyRestriction P sum[c, Transportip,c) ] <= Supply(p)
DemandRequirement C sum[ p, Transportip,c) ] == Demand(c)

Figure 3.15: View window with identifier definitions
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You can create a view window by executing the following steps:

» press the Identifier Selector button ‘&l on the toolbar,

» select the ‘Identifiers with Definition’ node, and

» use the right mouse and select the Open With... command from the
popup menu (see Figure 3.16).

A 1dentifier Selector =101 x|
| All Identifiers

Sets, Calendars, Harizons
I Parameters

[FH variahles, Arcs

I Contraints, Nodes

h Definition

[ Identifiers without Definition b
& Identifiers with Text Copy
B[ Identifiers without Text ¥ Delete

Properties...
Rename

Insert...

Open With, ..

Figure 3.16: Identifier Selector window

For the selected identifiers the view can be constructed as follows:

» select the ‘Domain - Definition’ entry from the View Manager window
(see Figure 3.17), and
» press the Open button to obtain the overall view.

19
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| Wiew Name | Open
Darnain - R ange - Default
Dornain - D efirition Cancel

it

Dromain - Unit

Darnain - Text

Subset of - Index

tath Program Inspectar

Add
Rename

Properties...

dil

Delate

[~ Set as Default View for curent Selector

Figure 3.17: View Manager window
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