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Chapter 14

Data Management

In this chapter, you will learn how to manage your model data using cases
and/or datasets. Such management is typically based on using menu com-
mands. You will also write a procedure to generate cases automatically during
an AIMMS session. These cases are then viewed and compared in a multiple
case overview.

14.1 Storing the solution in a case

A case is a set of data values at an instant in time and contains the values of
a subset of all model identifiers. Such a subset is referred to as a case type.
The default case type is the set of all identifiers. Cases enable you to save
intermediate data values for inspection at a later moment. You can also use a
case to continue your work during a later AIMMS session.

Following an iteration of the rolling horizon process, initiated by pressing the
Run Next button, you can save both your input and the solution values in a
new case by executing the following steps:

» select the Save Case as... command from the Data menu,

» specify ‘Solution After First Roll’ (without the quotes) in the ‘Name’ edit
field, and

» press the Save button (see Figure 14.1).

This chapter

What is a case?

Creating a case
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Look in: Igﬁases j H Q‘Im
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Figure 14.1: Creating your first case

The following commands close and re-open your AIMMS project. Then, byload-  Loading a case
ing the case you have just saved, you will have incorporated all your current
data values. Please follow these instructions:

» change to the default page menubar by setting the current page to Edit
mode,

select the Close Project command from the File menu,

open the project again,

select the Load Case submenu from the Data menu,

select the as Active... command,

select the ‘Solution After First Roll’ entry from the list box, and

press the Load button (see Figure 14.2).

vVvyvyVvyYyvyy
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Figure 14.2: Loading your first case

In AimMS, all the data that you are currently working with are referred to as
the active case. The name of the currently active case is displayed in the status
bar at the bottom of the AiMMS window as shown in Figure 14.3.

Softdrink Planning.prj |Ack.Cases [Solution After Firsk Roll]

Figure 14.3: Part of the AiMMS status bar

14.2 Saving holidays and vacations in a dataset

A dataset contains the data values of a subset of all model identifiers at a
particular instance. Such a subset is referred to as a data category and typically
contains model identifiers associated with a particular functional aspect of
your application.

Note that datasets and data categories are similar to cases and case types. The
major difference is that a case type can include one or more data categories
and, as a consequence, cases can be built up from multiple datasets. Such
advanced use of case types and data categories is not illustrated in this tutorial
but can be found in Chapter 17 of The User’s Guide.
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Data categories are managed using the Data Management Setup tool. To create
a data category describing the vacation weeks and official holidays, you should
perform the following actions:

>
>
>
>
>

press the Data Management Setup tool button B on the toolbar,
select the ‘Data categories’ node in the data management setup tree,
press the New Data Category button 3 on the toolbar,

specify ‘Absentee Data’ as the name for the data category, and
press the Enter key to register this name.

ol

L=l Data Categories

Abzentee Data

k=fl Case Types

Figure 14.4: The data management setup tree

To specify which model identifiers are to be stored in the new dataset you need
to take the following actions:

>
>
>

select the ‘Absentee Data’ node if necessary,

press the Properties button & on the toolbar,

press the Add button on the Contents tab of the Data Category Proper-
ties dialog box,

select HolidayGanttChartDuration and VacationGanttChartDuration using
the Ctrl key (both located inside the Absentee Overview of The User In-
terface),

press the OK button (you can compare your screen to the dialog box in
Figure 14.5), and

press the OK button again.

202
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Figure 14.5: The Contents tab of the Dataset Properties dialog box

Next, you should open the Absentee Overview page in User mode, and specify
the vacation weeks and official holidays as listed in Table 14.1 by clicking on
the two Gantt charts.

Specifying a
dataset ...

Vacation Weeks Official
Eindhoven Haarlem Zwolle Holidays
week 27, 2000 | week 30, 2000 | week 29, 2000 Dec 25, 2000
week 28, 2000 | week 31, 2000 | week 30, 2000 Dec 26, 2000
week 29, 2000 | week 32, 2000 | week 31, 2000 Jan 1, 2001
week 30, 2000 | week 33, 2000 | week 32, 2000 Apr 15, 2001
week 31, 2000 | week 34, 2000 | week 33, 2000 Apr 16, 2001
week 32, 2000 | week 35,2000 | week 34, 2000 Apr 30, 2001
week 33, 2000 | week 36, 2000 | week 35, 2000 May 5, 2001
week 34, 2000 | week 37,2000 | week 36, 2000 May 24, 2001
week 50, 2000 | week 50, 2000 | week 50, 2000 Jun 3, 2001
week 51, 2000 | week 51, 2000 | week 51, 2000 Jun 4, 2001
week 52, 2000 | week 52, 2000 | week 52, 2000
week 7, 2001 week 9, 2001 week 8, 2001
week 8, 2001 | week 10, 2001 week 9, 2001
week 9, 2001 | week 11, 2001 | week 10, 2001
week 10, 2001 | week 12,2001 | week 11, 2001

Table 14.1: Vacation weeks and official holidays
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To save the holiday and vacation data you have just specified, perform the
following actions:

press the Data Manager button & on the toolbar,

select the ‘Datasets’ entry from the data tree,

select the ‘Absentee Data’ data category,

open this data category by double clicking on the icon,

press the New Dataset button ®fon the toolbar,

specify ‘Holiday and Vacation Data’ as the name of the new dataset,
press the Enter key, and

select the Save into Selected Node command from the Data menu on
your page.

VVyVYyVVYyVYYVY

é Data Manager: Softdrink Planning.dat i =] 5]

Figure 14.6: The data management tree

Alternatively, you could have saved the dataset using the Save Dataset or Save
Dataset as ... menu commands from the Data menu.

To load the above dataset automatically during project startup, you first need
to specify a procedure that loads the dataset. Please create a model sec-
tion named Data Management directly underneath the section Softdrink Plan-
ning Menubar. In this section, declare a procedure named LoadHolidayAndVaca-
tionDataset. Local to this procedure you should create an element parameter
DatasetReference with Range attribute Al1Datasets (see Figure 14.7). Next, you
should specify the following execution statements as its Body attribute:

if ( not DatasetFind(’Absentee Data’, "Holiday and Vacation Data", DatasetReference) )
then DialogMessage( "Error Toading holiday and vacation data." );

return;
endif;

DatasetLoadCurrent( ’Absentee Data’, DatasetReference, 0 );

To obtain an explanation of the above predefined AiMMs functions, you can
open The Function Reference from within AIMMS by first placing the text cursor
on a particular function name and then selecting the Help On command from
the right-mouse pop-up menu.

204
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Figure 14.7: The procedure LoadHolidayAndVacationDataset in the model tree

To make the procedure LoadHolidayAndVacationDataset the startup procedure, ... to become
you should follow the same steps used when you specified a startup page at the startup

the end of Chapter ??. The corresponding Options dialog box is shown in  procedure
Figure 14.8.

@ Option Tree Option | Walue |
E—}@ Praject Startup mode Developer
----- @ Startup & authorization Hide praject windou fes
------ @ Directaries tatup c -
Startup procedure
""" (0] 1DE style Startup page Cantents
------ (0] Page editing defaults Logon procedurs
...... m Appearance Logoff procedure
______ @ Toaltips Inkerrupt procedure
E]----m Data manager
------ @ Math program inspector 4 | | _,I
...... m Help
------ @ End-user menus Startup procedure Help |
G- [8] AIMMS
[}__m Sabvers general ILoadHoIidaynndVacationDataset ﬂ " |
[}---m Specific solvers
[0 options with nondef ault value Apply |
Import |
Export |
I ﬂ ﬂ oK I Cancel |

Figure 14.8: The AiMmMS Options dialog box
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14.3 Automatic case generation

In this section, you will first build your own procedure that automatically gen-
erates cases. After this, you will develop an experiment in which you will study
the effect of the length of the planning horizon on the total cost of running the
company. Finally, you will create a multiple case object to view and compare
the results of this investigation.

In a typical ‘What If’ experiment, you want to study the output of your model
as a result of changes in data input. You can perform such an experiment
through an interactive session. If the experiment is extensive and/or requires
a great deal of CPU time, an alternative approach is to write a procedure to
execute the entire experiment. It is then important to save the results in cases
that are generated as the experiment evolves. The following paragraphs will
show you how to construct an extensive experiment using an automatic case
saving procedure.

The total cost of running the company will be the output of an experiment
in which the length of the planning horizon is changed from 4 to 10 weeks.
Please create a Data Management Declarations declaration section underneath
the Data Management section in the model tree (see Figure 14.9) and declare the
following identifiers in this declaration section:

ELEMENT PARAMETER:

identifier : CurrentPeriod
range 1 Periods
PARAMETER:
identifier : TotalCostInCurrentPeriod
unit HES
definition

sum[ s, ScenarioProbability(s) * (
sum[ (f,p), FixedCostDueToLevelChange *
ProductionLineLevelChange(f,p,CurrentPeriod) ] +
sum[ f, UnitProductionCost(f) * Production(f,CurrentPeriod) ] +
sum[ 1, UnitStockCost(1) * Stock(T1,CurrentPeriod,s) ] +
sum[ (f,c), UnitTransportCost(f,c) * Transport(f,c,CurrentPeriod,s) ] ) ]

PARAMETER:
identifier : AccumulatedTotalCostInCurrentPeriod
unit S

This section

‘What If’
experiments

Declaring
required
identifiers
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(=]

Figure 14.9: The Data Management Declarations section

To create a case that contains only a single identifier, namely AccumulatedTo-
talCost, you have to perform the following actions:

select the ‘Case Types’ node,

vVvyvyVvyyvyy

4 Data Management Setup:

L=l Data Categories

press the Data Management Setup tool button B on the toolbar,

select the ‘All Identifiers’ case type (see Figure 14.10),

press the New Case Type button B on the toolbar,

specify ‘Accumulated Total Cost’ as the name for the case type, and
press the Enter key to register this name.

=10l

Figure 14.10: The Data Management Setup tree

To specify that only a single identifier is to be stored in ‘Accumulated Total
Cost’ case types, please execute the following steps:

» select the ‘Accumulated Total Cost’ case type if necessary,
» press the Properties button El to open the Case Type Properties dialog

box,
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» select the Contents tab,

press the Add button,

» select the parameter AccumulatedTotalCostInCurrentPeriod (see also Fig-
ure 14.11), and

» press the OK button twice.

v

Case Type Properties ﬂﬂ
Cantents | Data Categoliesl Dptionsl

Al ldertifiers

% Selected Identifiers

| Identifier | Add..

[P] AccumulatedT atalCastinCurrentPeriod
Delete |

™ Include &1 R efered [Domain) Sets

ok I Cancel |

Figure 14.11: The Contents tab in the Case Type Properties dialog box

Next you need to create a procedure called SaveCase(CaseName) as shown in Fig-  Building a
ure 14.12. Use the Argument wizard to declare CaseName as a string parameter  SaveCase
with property ‘Input’. In addition, declare a local element parameter CaseRef-  procedure ...
erence with Range attribute AT1Cases. The Body attribute of the new procedure

should be entered as follows:

if ( not CaseFind( CaseName, CaseReference ) ) then
if ( not CaseCreate( CaseName, CaseReference ) ) then
DialogMessage( "Error creating case." );
return;
endif;
endif;

CaseSetCurrent( CaseReference );
CaseSave( 0 );

As noted previously, you can find explanations of predefined AiMMs functions
in The Function Reference.
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Figure 14.12: The SaveCase procedure in the model tree

Finally, you are now ready to specify the procedure RunExperiment in the Data
Management section as shown in Figure 14.13. The contents of this procedure
are extensive, but should be mostly self-explanatory. Note the use of the pre-
viously specified SaveCase procedure inside the following Body attribute:

’Accumulated Total Cost’;
4;

CurrentDefaultCaseType
NumberOfPeriodsInPlanningInterval

repeat "outer-Toop"

MovePlanningIntervalToStartOfCalendar;
AccumulatedTotalCostInCurrentPeriod := 0;
CurrentPeriod := FirstPeriodInPlanningInterval;

while ( LastWeekInPlanningInterval < LastWeekInCalendar ) do "inner-loop"

RoTTHorizonOnce;

AccumulatedTotalCostInCurrentPeriod += TotalCostInCurrentPeriod;
PageRefreshAll;

break "inner-Toop" when ( LeastCostPlan.ProgramStatus <> ’Optimal’ );

endwhile;

if ( LeastCostPlan.ProgramStatus <> ’Optimal’ ) then
AccumulatedTotalCostInCurrentPeriod := 0;
else
for (t | t > FirstPeriodInPlanningInterval) do
CurrentPeriod := t;
AccumulatedTotalCostInCurrentPeriod += TotalCostInCurrentPeriod;
endfor;
endif;

SaveCase( FormatString( "Length %n", NumberOfPeriodsInPlanningInterval ) );

209
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break "outer-loop" when ( NumberOfPeriodsInPlanningInterval = 10 );

NumberOfPeriodsInPlanningInterval += 1;
endrepeat;

CurrentDefaultCaseType := '’;

The completed Data Management section of the model tree should be as shown

in Figure 14.13.

é Model Explorer: Softdrink Planning.amb

@1 Main Softdrink Planning
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----- Declaration
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=10l x|

Figure 14.13: The final Data Management section

Execution of the above experiment may take a while, depending on the speed
of your computer. However, before executing the experiment, you should first
comment out the halt with part of the solve statement in the procedure Solve-
LeastCostPlan. This line is useful to give an appropriate error message when
solving the model for one particular period, but we don’t want the experiment
to stop running upon finding a non-optimal solution for a certain period. The
break "inner-Toop" statement takes care of such situations in the RunExperi-
ment procedure. To comment out this block, please do the following:

» locate the SolvelLeastCostPlan procedure, by using the Find function of

AIMMS,

» select the 3 lines of the halt clause of the solve statement, as illustrated

in Figure 14.14,

» open the right-mouse pop-up menu and select Comment Block, and
» add a semicolon after the SolvelLeastCostPlan statement.

Preparing to
run the
experiment

210
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To initiate the actual experiment, you should perform the following actions:

» select the RunExperiment procedure node in the model tree, and
» select the Run Procedure command from the right-mouse pop-up menu.

The run could produce a number of warnings about the model being infeasible
or unbounded. This is caused by some subproblems in the inner loop of the
experiment having become insolvable. You can ignore these warnings for this

tutorial.

After the experiment is complete, several cases should have been created in
the case tree as shown in Figure 14.15. If you did not run the experiment, you
can import the cases from the ‘Cases and Datasets’ directory in your project

directory.

Figure 14.14: Commenting out the halt clause

)t,l Data Manager: Softdrink Planning.dat

= Datasets
- (B Absentee Data

=) Cases

----- B Lenuth 4
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----- & Length 7
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----- 8 Length 10

----- & Solution After First Roll

(=]

-

Figure 14.15: The case tree after the experiment

Running the
experiment
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You are now in a position to create a table that displays the value of the pa-
rameter AccumulatedTotalCost for every case that has been generated during
the experiment by executing the following steps:

VVvyVvyVvyYVYyYVvVyyYy

create a new page at the bottom of the page tree,

enter ‘Multiple Case Overview’ as its name,

press the Enter key to register the name,

open the new page in edit mode,

press the New Table button #l on the toolbar,

draw a rectangle on the page, and

select the parameter AccumulatedTotalCostInCurrentPeriod.

To transform this table into a multiple case object, you should do the following:

>
>
>
>

open the Table Properties dialog box of the table object,

select the Table tab if necessary,

check the ‘Multiple Case Object’ checkbox (see Figure 14.16), and
press the OK button.

I [
Element T ext | Format | Unitg | Irpuat | Wigible | Mizc. | Eontentsl
Table IF'roc:edureI Menu I Azgert I Calors I Font I Borderl Text
" Remove Defaults Statuz Line: Im
V¥ Row Indentation I= | Include e

¥ Multiple Cell Changes
¥ Multiple Caze Object
™ Show Inactive Data I ax Columin width: I

r Allov Multiple Lines in b Fiow Label width: I
Calumnh Headers

[~ Shaow All Horizontal Grid Lines
[~ Show &1l Vertical Grid Lines

0k I Cancel I Apply |

Figure 14.16: Creating a multiple case table

The table should have been extended with an empty column. To specify the
multiple case selection, you should perform the following steps:

>
>
>

press the Page User Mode button | on the toolbar,

select the Multiple Cases. .. command from the Data menu,

select the cases ‘Length 4’ through ‘Length 10’ from the left listbox in the
Select Multiple Cases dialog box,
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» press the Move Right button 2]to transfer the selected cases to the right
listbox (see Figure 14.17), and
» press the 0K button.

Select from: Current Selection:
5 Datasetz | Mame | I odified ﬂ
b3 [B] Absentee Data & Length 4 2001-091;
= Cases @ Length 5 2001-09-1; ﬂ
----- 81 Solution After First Rol & Length & 2001-09-1:
..... @ Length 4 ) Length 7 2001-09-1;
..... @ Length 5 IE @ Length & 2001-09-1:
..... 7 Length & ﬂ ) Length 3 2001-09-1;
..... @ Length 7 &8 Length 10 2001-091;
----- 7 Length &
----- @ Length 9
----- @ Length 10

2l | i

Figure 14.17: The Select Multiple Cases dialog box

Having specified the multiple case selection, AiMmMs will automatically load the  Viewing the
required data from the cases and complete the table as in Figure 14.18. result

[Length 4 [ Length & | Length & | Length 7 | Length & | Length 9 [Length 10
[PecumulatedTotal CostinCurrent Period | 2071862 | 2074931 1990153 | 2033005 | 1973966

Figure 14.18: A table displaying data for multiple cases

It is interesting to note that some entries in the table are left blank reflecting
the fact that one of the subproblems in the ”inner loop” of the experiment
became insolvable. It is also interesting to note that the overall total cost does
not decrease monotonically as the number of periods in the planning horizon
increases. The experiment would seem to indicate that the number of periods
should be greater than 10.
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