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1 Goal

In this tutorial, we will continue walking through the development of a very simple
application using Integranova. The tutorial covers the basic steps involved in the
development of applications from scratch as a way of introducing the reader to
Integranova.

Following with the tutorial series, we will now expand the Tutorial 03.

In the Tutorial 03, we learned how to manage dynamic relationships in our model and how
to restrict our model using preconditions, integrity constraints and horizontal visibility
formulas. In this new tutorial, we will learn how to increase the complexity of these
formulas using association operators.

By the end of this tutorial, you will developed a system in which you will be able to create
only one level of subcategories, the customer only can add one line of each article in a
purchase order and pay a purchase only when the payment type is defined.

2 Opening the initial model

In this tutorial, we will start from the model we created in the previous tutorial in the
series: ‘Tutorial_03_Final.oom’.

Customer Ananytnousllser
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POLine oM D pOLines‘—m
11 5 Aricle

Figure 1 Tutorial_03_Final.oom
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3 Defining complex preconditions

We would add certain restrictions for our model. To do that, we use Preconditions. As we
saw in the previous series, Preconditions are conditions that must be satisfied before
executing a service.

Our first precondition in this tutorial must cover the following requirement: The customer
can only pay a purchase order if it has assigned a payment type.

The way in which we can check if a payment type has been already related with the
purchase order is using the EXIST operator. The precondition formula must be:

EXIST (PaymentType) = TRUE

The EXIST is an association operator that returns TRUE when there is at least one instance
reached trough a role path, in this case, our role path is ‘PaymentType (name of the role
through ‘PurchaseOrder’ access to ‘PaymentType’) and FALSE when no instances can be
reached.

Note: Notice the EXIST operator is useful when the minimum cardinality of the related
role is 0. With 1 as minimum cardinality, EXIST operator returns always TRUE.
Integranova do not allow creating data inconsistent with the model.

Let’s create our first precondition with association operators in the model:

1- Select Pay event and press Precondition F'I’E button.

Preconditions
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w | Services: | F Pay W

Faormula Agent classes Error message Comments #
P Status <> "Paid"” "The purchase order iz alr... ﬁ
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Agents: Faormula:
E Customer .
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Ermoar mezzage:
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Comments:

et

Ok ] [ Cancel ]

Figure 2 Preconditions

2- Press the Help D button to access at Help Navigation Window

3- Go to Operators tab > Collection Operators, and choose the EXIST Operator
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Selection fg|
| Attributes || Inbound Arguments || Agents || Uzer Functions || Standard Functions| Operators
Syntax
OF, ANY ~ EXIST [ <RolesPath: |
O, ANY' . wHERE
0, &VG
0, AvG . WHERE
OF, COUNT i
OB, COUNT ... wHERE Description
Returhs true if thers is at least ohe instance
b reached through <R olesPath .
% E?ELLLWHEHE <RolesPaths iz a path of roles ending in a
clasz.
OF, FORALL ... DISTINCT
OF, FOR ALL .. SAME
O, FOR ALL .. "wHERE
O, FORALL .. wHERE .. DIS
OP. FNIR 411 wHFRE  cak ™
< R

I Ok ” Cancel

Figure 3 EXIST operator

4- Click on OK button

5- Integranova Modeler has added in the formula:
EXIST ( <RolesPath> )

6- Fill the data of Formula and Error Message as it is shown bellow:

Preconditions _|
Classes: |E Purchaserdar v| Services: | F Pay v|
Formula Agent claszes Error meszage Comments
P Status <> "Paid" "The purchaze arder iz alr...

[ Thepayment b

el 1 (% B |4

Agents: Formula:
(A customer EXIST[PaymentType) = TRLE
= admin

STy

Error meszage:

"The papment type is not defined. Please, set the papment type and ty again."

o

Comments:

et

[ Ok l ’ Cancel ]

Figure 4 Preconditions of ‘Pay’ event

7- Press Add ﬂ button

8- Click on OK button
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4 Defining complex constrains

As said in the Tutorial_03, the values of the attributes of an object can be restricted by a
series of conditions that need to be satisfied at any time (= all of the states of the object).
These conditions are called Constraints.

In our model we need to control that “the customer only can add one line of each article in
a purchase order” that means, when a customer wants to create a purchase order linge, it
must be checked that all the articles of the lines of the purchase order are different. The
formula, placed in ‘POLine’ class, will be:

FOR ALL PurchaseOrder.POLines DISTINCT
(PurchaseOrder.POLines.Article.ArtCode) = TRUE

To do this, we need the FOR ALL ... DISTINCT association operator. This association
operator returns TRUE if all instances reached through a role path have different values for
a given attribute. In our tutorial, the role path is “PurchaseOrder.POLines” (being in a line,
this roles path represents all the lines related to my own purchase order, including
myself), and the attribute whose value must be different is "ArtCode” (being acceded from
the article related to the lines of the purchase order).

We are going to define and create now our constraint with association operators in our
model:

1- Go to the ‘POLine’ class and click on Constraints Tab

Attributes | Derivations | [Value expressions] | Services | Transactions | Constraints | Agents | Relationships | Allemate 1d. | General

Static Constraints

Farrmula

< ¥

Formula:

Error meszage:

i s (@)% By | i

Comments

et

Class: |E POLine v| oK. ] [ Cancel

Figure 5 Constraints Tab

2- In the Formula text box, click on Help D button to access at Help Navigation Window

3- Click on Operators tab - Collection Operators, and choose FOR ALL ... DISTINCT
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Selection E|

| datributes | User Functions | Standard Functions | Operators |

Syntax
=I-gp) COLLECTION OPERATORS ~ FOR &LL <RolesPath: DISTIMCT [
0B, ANY = <RolesPath Attibute: |
OF, ANY . WHERE
OF, AVG
OF, 4G . WHERE
0B, COUNT Description
OF, COUNT ...'"wHERE = Rieturns tug if all instances reached through
q?o EMIST {RolezPath: have a different walue for
EVIST . WHERE <attributer.
<RolesFath> 1z a path of roles ending in a
) FiolesPathy i a path of roles ending i
% FOR ALL clazs,
FOR ALL .. DISTIMCT
OF, FOR ALL .. SAME
OF, FOR ALL ... wHERE
OP. FNR &l WHFRF - NISTI :
< >

[ Ok ” Cancel

Figure 6 Selection of a collection operator
4- Click on OK button

5- Then fill the formula as following:

| Aftributes || Derivations || [alue expressions) || Services || Transactions| Constraints |Agents || Relationships || Altemate [d, || General|

Static Constrairits |

Formnula

TINCT [Pur

<

Formula:

FOR &LL PurchaseOrder, POLines DISTIMCT [Purchase0rder POLines Article] = TRIE

Eror meszage:

"The zelected article haz been previously add to the purchaze order. Pleaze, zelect another one and by again."'

i s @)% B |4 P 1

Comments

15

Class: |E POLine v| [ 0K, ] [ Cancel

Figure 7 Integrity Constraint in ‘POLine’ class

6- Press Add ﬂ button.

7- Click on OK button.
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Now, following with the tutorial description, we want to limit the levels of subcategories.
To explain this requirement let's see an example: if we have a Films category,
subcategories of this one could be: Action, Fantasy, Drama etc. but these subcategories of
Films, could not have other nested categories.

We can express that, saying: “If a category has subcategories, then it is a main category,
and it cannot have related a super category, and if has a super category, then it is a
subcategory and it cannot have subcategories itself*. In other words: “A category cannot
have subcategories and a super category at the same time”.

To represent this fact, we need to add a new constraint in ‘Category’ class.
The formula of this constraint will be:
EXIST (SubCategories) = FALSE OR EXIST (SuperCategory) = FALSE

To do this, we use twice the operator EXIST and the logical operator OR that returns TRUE
if at least one of the conditions is TRUE.

Now we are going to add the constraint to our model.

1- As in the previous steps, choose Category class and click on Constraints tab.

2- Click on Help D button to access at Help Navigation Window.
3- Go to Operators tab > Collection Operators, and choose the EXIST operator.
4- Press OK button.

5- Now we are going to add the logical operator OR, repeat the previous steps and go to
Operators tab > Logical Operators choose the OR operator, Press Ok button.

Selection §|

Attributes | User Functions | Standard Fumctions | Operators

Syntax
@ ARITHMETICAL OPERATORS » <BoolzanTerml> OR <BoaoleanT erm2:>
&) COLLECTION OPERATORS
bo] COMNSTANTS
Z-pa| LOGICAL OPERATORS
0B, AMD
0B, EQUAL TO D ezcription
OB, GREATER THAM TRUE if either <BoaleanTerm1> or
u)A GREATER THAN OR EQL <BonlzanT erma> i TRLUE.

0B, LESSER THAN FALSE in other case.

OB, LESSER THAM DR EQUAL

0B, MOT

OB, MOT EQUAL TO

o, [
.02 STRING NPFRATNRS b’
< >

I Ok H Cancel

Figure 8 OR operator
6- Now repeat these steps to add a second EXIST clause.

7- Then fill the formula and the Error Message as in the next figure.
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Attributes | Dervations || [Value espressions] | Services Transactionsl Constraints |Agents Relationships | Altermate |d. || General

Static: Constraints |

Formula

EJEXIST (SubCategaries) = FALSE OR EXIST (SuperCategary] = FALSE

< 4
Forrula:
ExIST [SubCategaries] = FALSE OR EXIST [SuperCategory] = FALSE

Ermor message:

Ft iz hot possible to create nested subcategaories”

il Ef]ls @l s |4 et i

Comments

1)

Class: |E Category i l (a4 ] [ Cancel

Figure 9 Integrity Constraint in ‘Category’ class

8- Press Add ﬂ button.

9- Click on OK button.

Finally, you will have defined all new restrictions in your model

5 Default user interface

Integranova Modeler offers the possibility of creating a customized user interface using
the features associated to the Presentation Model. All these features will be presented
from Tutorial 9 in the series tutorials to the last one (Tutorial 15).

Meanwhile, Integranova Modeler provides a default user interface where all the
functionality defined in the model can be accessed. It will be possible to access to the
application using any of the agents defined in the model.

The main menu will have as many menu entries as classes defined in the model (the name
will be the alias of the class). Each menu entry will have the following subentries: one
scenario to show one instance of the class, another scenario to list all the instances of
the class and as many scenarios as services we have defined in the class.

When an agent is connected to the application, he only will have access to the services
that he can execute and the roles and attributes over which he has visibility. The menu
entries which the agent has no permission (no execution, no visibility, no navigation) will
be hidden.
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