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average(attribute)

attribute, + attribute, attributes — attribute,

Formulas

count(attribute,) sum(attributes)

max(...) min(...)

Many times we need the application to solve a calculation involving values from certain attributes,
constants, and/or functions.

For these cases, GeneXus provides Formulas.



Formules GeneXus

Global Formulas

Local (or inline) Formulas

Formulas can be defined in two ways:

GLOBALLY: the calculation will be available throughout the Knowledge Base.
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Global Formulas

Local (or inline) Formulas

LOCALLY or INLINE: in this case, the calculation will be available only in the object in which it has been
defined.



Formulas

Two typesof Formulas:

TE Faghe X
£ Web Form | Rules | Events

Nome ype
7 Fght Fight
¥ Fghud 1

» FightDepartureArportld
s FightDepar tureArpor thame
v FightDepartureCountryld

S¢ FightDepar tureCountyyName:
Sy FightDepartureQtyld

v FightDepartureOtyName

Se AghtArmvalarportld

Sy FightArmivalArpor thame

5y FightArmvaiCountryld

S¢ AghtArrvaiCountryName

Sy FightarrvalOtyl

v FIghtArvalOtyName

* FightPrice Price

a, FghtFnalPrice Price

Variables | Patterns

Description

Fight

Fight 1d

Fight Departure Arport Id
Fight Departure Arport Name
Fight Departure Country Id
Fight Departure Country Na.
Fight Departure Oty Id
Fight Departure Oty Name
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Inline (or local) formulas

1 Print header

2 §or each Country
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print Country
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5| - endfor

GeneXus

Knowledge Base

Variables

Count (AttractionName)
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Globalformulas

It is a calculation we define in association with an attribute; from then on it will be “virtual”.

B8 Flight X >
| % Web Form | Rules | Events | Varables | Patterns
Name Type Description Formula Nullable
3 Fight Fiight Fiight
9 Fightid Id Fiight Id ‘
Sa FlightDepartureAirportid i Flight Departure Airport Id INo
{4, FightDepar tureAirpor tName Flight Departure Airport Name
§¢ FightDepartureCountryld I Flight Departure Country Id
Sy FlightDepartureCountryName N Flight Departure Country Na...
S¢ FlightDepartureCityld Flight Departure City 1d
S¢ FlightDepartureCityName Flight Departure City Name
Sa FlightArrivalAirportid Flight Arrival Airport Id INo
S¢ FiightArrivalAirpor thame Flight Arrival Airport Name
§¢ FiightArrivalCountryld Fiight Arrival Country Id
52 FlightArrivalCountryName Flight Arrival Country Name
Sy FlightArrivalCityld Flight Arrival City Id
S¢ FiightArrivalCityName Flight Arrival City Name

Let's start by explaining what a global formula is and how it is defined.

A global formula is a calculation defined in relation to an attribute.

Note that transaction structures contain a column titled “Formula”.

If a calculation is defined in this column for an attribute, GeneXus will understand that this attribute is
virtual; that is to say, it will not have to be physically created as a field in the associated table, because the
attribute value will be obtained by making the calculation we've indicated.
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Adding a globalformula
T0 Flight* X -
% Web Form | Rules | Events | Variables | Patterns
Name Type Description Formula Nullable
=1 Fight Flight Fiight
¥ Fightd 1d Fight Id N
Sa FightDepartureAirportid Fiight Departure Airport Id No
(3 FightDepar tureAirpor thame Fight Departure Arport Name
Sy FightDepartureCountryld Fight Departure Country Id
S¢ FightDepartureCountryName ! Fight Departure Country Na...
S¢ FightDepartureCityld Fight Departure City Id
S¢ FlightDepartureCityName Fiight Departure City Name
Sa FightArrivalAirportid Fiight Arrival Airport Id No
S¢ FightArrivalAirpor thame Fight Arrival Airport Name
Sy FightArrivaiCountryld Fight Arrival Country Id
5¢ FightArrivalCountryName Fight Arrival Country Name
Sy FightArrivalCityld Fight Arrival City Id
S¢ FightArrivaiCityName Fight Arrival City Name
¢ FightPrice Price Fight Price No
¢ FightDiscountPercentage Percentage Fiight Discount Percentage No

Let's see this with an example.

First, we will define a new attribute in the Flight transaction, in order to store the price of each flight.

So, we add the FlightPrice attribute.
And create the Price domain.

We save.

Now we will add another new attribute in the same transaction to store the discount applied to each
flight. We call it: FlightDiscountPercentage... its data type will be a domain also called Percentage,
numeric of 3 digits.
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Adding a globalformula

B8 Flight= X
% Web Form | Rules

Name

-) [55) Flight

Flightld
FlightDepartureAirportlid
FlightDepartureAirporthName
FiightDepartureCountryld

FlightDepartureCityld
FlightDepartureCityName
FlightArrivalAirportid
FlhightArrivalAirportName
FhightArrivalCountryld
FlightArrivalCountryName
FlightArrivalCityld
FlightArrivalCityName
FlightPrice
FlightDiscountPercentage
* FiightFinalPrice

U R I R I e O

Events
Type
Flight
Id

FliightDepartureCountryName Namse

Price

Percentage Flight Discount Percentage

Price

Variables | Patterns

Description Formula Nullable

Flight

Flight Id

Flight Departure Airport Id
Flight Departure Airport Name
Flight Departure Country Id
Flight Departure Country Na...
Flight
Flight
Flight
Flight
Flight
Flight
Flight
Flight
Flight Price

No

Formula Editor

FlightPrice* (1-FlightDiscountPercentage/lee)l

Cancel

No
No
Flight Final Price

Lastly, we will add another attribute called FlightFinalPrice, based on the Price domain;

this time, the

attribute will be defined as a global formula.

To this end, in this attribute's “Formula” column, we will define the calculation necessary, so that it is
always run and this attribute provides “the flight's current price”; that is to say, the price after
subtracting the discount percentage stored in FlightDiscountPercentage from FlightPrice.

So, in this formula column we will type the corresponding calculation.

Note that in this window we only have to type the calculation, not the assignment.
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Impact Analysis

9 Flight X [M] Impact Analysis X

Database needs to be reorganized
This report describes Database changes and how they will be handied by reorganization programs
Please select Reorganize to proceed or Cancel

7 ", Reorganize Cancel

Pattem Table Flight specification 2

T Fight Table name: |
Flight needs conversion
Warnings
rQz0007 Attribute FlightF & does not allow nulls and does not have an Initial Value. An empty default value will be used
rqQz Z Attribute Flight . intPercentage does not allow nulls and does not have an Initial Value. An empty default val
Table Structure
Attribute Definition Previous values Ta

|:>{:::.

Indexes

Name Definition Composition
Y sry k ~ 1d
& FlightArrivalA
Foreign key constraints v
Referenced table Attributes
| < >

l@ 0 Errors I 1 Warnings IO 0 Success

Now we press F5, which automatically saves all pending actions... and see what happens.

In the Flight physical table, only 2 fields are created, even though we have defined three new attributes in
the transaction structure.

Due to the fact that the formula column contains a definition, this attribute is not added in the physical
table.

Because the attribute is defined in the Knowledge Base with an associated formula, GeneXus can
calculate its value. Also, in every object where this attribute is included, the calculation will be made
and the result will be shown.

We reorganize... and see the application at runtime.
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DEMO: running the applicationwith a globalformula

o

« > yore N oo 0
DEVELOPER MENU

Browse Web Objects

[ DEMO: https://youtu.be/oiOrfa210xw ]

We run the Flight transaction, query flight number 1, and in this form we see the three new attributes
created:

- the flight price enabled for us to enter it,

- the discount percentage, also enabled for us to enter it,

- and the final price, disabled because it is the attribute defined as a formula, and its value is not entered;
instead, it will be calculated and displayed.

Every attribute defined as a global formula will be read-only, and it will not be possible to enter a
value for it. This happens because the attribute obtains its value from the associated calculation,
which is run every time the attribute is used.

For this reason, there isn't a field in the physical table to store this attribute value. For this reason,
there's no need for it to be editable.

We will enter a price for this flight, and a discount percentage: 10%.

After leaving the field, we see that the formula is immediately run, and the final price of the flight is
displayed with the discount applied.


https://youtu.be/oi0rfa210xw
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Runningthe application with a globalformula
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Using extended table attributesin a globalformula

Name Type

T Arine Arrine
9 Arineld 1 +«——— (Create the Airline transaction
P ArineName Name

* ArineDscountPercentage Percentage

Add Airline attributes to Flight

Name Type Description Formula Nullable
TV Faght Fight Flight

¥ Fightid . . -

» FightDepartureAirportid Airtre 2 e » Fight R Mo

3 FlightDepar tureAirpor thame ! | b |

¢ FlightDepartureCountryld ' ':"d'ne'd J Ehg:ﬂd .

S FightDepartureCountryName AirlineName ligl t[.)eoatn:rwrpoﬂ

¢ FightDepartureCityld »’MrhneDuscountPe!cen% FlightarrivalAirportid

\ FlightDepartureCityName FlightPrice

im FhghtArrivalAirportid ghtDiscouptPercent No
¢ FlightArrivalAirpor thame FlightFinalPrice
\ FlightArrivalCountryld Airlineld

S¢ FightArrivalCountryName

5S¢ FightArrivalCityld t Arrival City Id
\ FightArrivalCityName Fight Arrival Gity Name +determine the flight price based
* FlightPrice Flight Price No

e FightDiscountPercentage Fight Discount Percentage on the airline discount:

N
» Arineld Id Airkne Id
¥ ArrineName Name Airlne Name

= Percentage Airine Discount Percentage
Y FiohtrnalPrice Price Flight Final Price FightPrice *(1-AirineDiscountPercentage/ 100); -

Let's return to GeneXus.
In this way, we have defined a global formula attribute.

Only attributes can be defined as global formulas in the way we've seen, using the Formula column in the
transaction.

Something important to remember is that, even though in the example we have only used attributes from
the transaction's own associated table -that is to say, its base table-, attributes from the extended table
can also be used.

Let's see it.
We will create a new transaction called Airline to record the airlines.

We type:

- Airlineld

- AirlineName and...

- AirlineDiscountPercentage, to record the discount made by the airline for all its flights.

We save. Now we open the Flight transaction to assign an airline to every flight.

So, we add the Airlineld attribute, which here will be a foreign key... and change the value of its Nullable
property to Yes... In this way, we can avoid indicating the flight's airline at this stage, because we still don't
have any airlines recorded.

Later on we can change again the value of this Nullable property to No, so that it is mandatory to indicate
the airline when entering or changing the details of a flight.

In addition, we add the AirlineName and AirlineDiscountPercentage attributes to also view this data in the
form.

Now we will change the definition of this formula to have it calculate the final price of the flight by




applying it the generic discount of the airline, instead of applying the discount of the flight itself.



Formules GeneXus

Impact Analysis

Database needs to be reorganized.

This report describes Database changes and how they will be handied by reorganization programs
Please select Reorganize to proceed or Cancel

¥ %, Reorganize Cancel

Table Flight specification =} N
Table name: Flight
Flight needs conversion
Table Structure o
Attribute Definition Previous values Takes value from
¥ FElightid Nume $)Not nu Flight. Flightld
Elig u i tl
Flight il ! e
lightF ' i
— 3 1 2 igt at 2Q
Indexes =]
Name Definition Composition
val I tid
" eAiry i
Foreign key constraints =}
Referenced table Attributes

[Q 0 Errors l 0 Warnings IQ 2 Success

We press Fb...

As we can seeg, the Airline physical table will be created with the three attributes defined, and in the Flight
table the Airlineld foreign key will be created.

So, we reorganize and run...
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DEMO: testing the formula at runtime

o
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Browse Web Objects

[ DEMO: https://youtu.be/VK8BR3faA g ]

We run the Airline transaction and enter an airline, called TAM, with a 30% discount.
Now we will assign this airline to a flight.
So, we open the Flight transaction, flight number 1, and associate it with airline number 1...

The new final price of the flight, which is a global formula attribute, is calculated.


https://youtu.be/VK8BR3faA_g
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Testingthe formula at runtime

»

Airfre A ’F %Fl‘dl

¢ Airlineld ¢ Flightld
AirlineName FI?ghtDepartureAirport
AirlineDiscountPercentage FlightArrivalAirportid

Now it involves the discount percentage of the airline, which is an attribute of the extended table of the
Flight base table.
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Adding conditionsto the formula

Fx | expression, if :
Attribute = eXpression, if =
expression,, if .

We haven't mentioned yet that formulas can evaluate conditions, and the result can be calculated in
different ways depending on whether these conditions are true or false.



Formulas GeneXus

Adding conditionsto the formula

Name Type Description Formula Nullable
0 Fight Flight Fight
¥ Fighud 1d Fight Id ‘
Sa FlightDepartureAirportid Fiight Departure Airport Id No
$4 FlightDepartureAirpor thame lame Fiight Departure Airport Name
S¢ FlightDepartureCountrylid I Fiight Departure Country Id
S¢ FlightDepartureCountryName lame Fiight Departure Country Name

| Formula Editor

FlightPricg*(1-AirlineDiscountPercentage/100) IF AirlineDiscountPercentage >= FlightDiscountPercentage;
FlightPrice*(1-FlightDiscountPercentage/10@) OTHERWISE

| Cance
e nm— m— — S—

S¢ FlightArrivalCityName Name Fiight Arrival City Name

* FightPrice Price Flght Price No

* FightDiscountPercentage Percentage Fiight Discount Percentage No

# Airineld 1d Airline 1d Yes
¢ AirineName Name Airline Name

¥ ArrineDiscountPercentage Percentage Airine Discount Percentage

. FightFinalPrice Price Flight Final Price FlightPrice *(1-AirineDiscountPercentage/100) IF ... [s=

The result will be calculated in one way or another, depending on which
condition is true

Let's see this.
To do so, we click on this button to edit the formula.

And we define that the highest discount percentage must be taken into account to calculate the final price
of the flight, in order to make the best discount possible.

With this definition, if the airline has a higher discount for all its flights than the discount percentage of the
flight itself, the airline discount will be considered to make the calculation.
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We also add a default condition

fx | expression, if ;
expression, if :
Attribute =
expression, if :
expression, - !

Otherwise:

the discount percentage of the flight itself is used to make the calculation.
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Testing the new definition of the formula

Note that formulas are written as expressions, so they end with a semicolon. To calculate the formula,
GeneXus keeps the first expression that meets the condition. If no condition is met, and an otherwise
clause has been added, it uses this one.

We move the Final Price attribute to the end of the list, so that the information is more clearly organized.

We press F5, and run the Flight transaction. In the first flight we set its discount percentage to be higher
than the overall discount percentage of the airline; for example, 50%.

We exit this field and go to the airline field, so that it has everything necessary to calculate the formula.

The final price of the flight was calculated using the highest discount.
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Horizontalformulas

w FhghtArrivalCountryld Flight Arrival Country Id

Formula Editor

{

El

- Fiightprice*(1-AirlineDiscountPercentage/100) IF AirlineDiscountPercentage >= FlightDiscountPercentage;
FlightPrice*(1-FlightDiscountPercentage/100) OTHERWISE

| Conce

.

# AkneDiscountPercentage Percentage Airine Discount Percentage

o FightFinalPrice Price Fight Final Price FlightPrice *(1-ArineDiscountPercentage /100) IF

Formula Editor

FlightPrice*(1-AirlineDiscountPercentage/10@) IF AirlineDiscountPercentage >= FlightDiscountPercentage;
ind(|
(Value: Numeric, Decimals: Numeric): Numericp) OTHERWISE;

=fe

FlightPrice*(1-AirlineDiscountPercentage/100) IF AirlineD!
FlightPrice*(1-FlightDiscountPercentage/100) OTHERWISE;
nth(
th(Value: Date/DateTime): Numenc

Formula Editor

Let's return to GeneXus.

As we've seen, formulas can contain several lines followed by IF, and may contain a last line with
OTHERWISE in case none of the above conditions are met.

In turn, even though in this example each result is obtained through a calculation, functions applied to
attributes or expressions can also be used, such as Round, to obtain a rounded result.

Also, Month can be used to obtain the month of a date, etc... even a user-defined procedure can be called
to return a value.

We will study procedures later on.
Formulas of this type, which make a calculation obtained from the data of the record in which we're

positioned (just one), and occasionally of the associated records (through the extended table), are usually
called Horizontal formulas.
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Aggregate formulas

Global Formulas

Local (or inline) Formulas

Now we will see another type of formulas called Aggregate formulas.

We will explain them by defining examples of global formulas -that is to say, the corresponding
calculations will be defined in relation to attributes, and therefore they will not be created as physical
fields. As a result, our examples can also be assigned in another context, such as a variable, for example.

They may also be assigned locally in a certain section of an object (we will see this in another video).
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Aggregate formulas: Count, Sum, Average, etc.

Example: Create a second level in the Flight transaction

Name Type Formula Nullable
70 Faght Fiight
¥ Fightd 1d
Sa FightDepartureAirportid No

ria FightDepartureAirpor thame
v FightDepartureCountryld

w FightDepartureCountryName
¢ FightDepartureCityld

w FightDepartureCityName

» FightArrivalAirportid No
\ FightArrivalAirpor thame

w FightArrivalCountryld

w FightArrivalCountryName

\ FightArrivalCityld

Sy FightArrivalCityName

* FightPrice Price No
* FightDiscountPercentage Percentage No
# Arineld Id Yes
¥ ArineName Name
¥ ArineDiscountPercentage Percentage
A, FightFinalPrice Price FiightPrice *(1-AirineDiscountPercentage/100) IF Airki...
Seat Seat
¥ FightSeatid

Fights. C We'll define this domain
» |FightSeatLocation Location .
with enumerated values

Now we will create a second level in the Flight transaction... and call it: Seat

As described by this level name, we will use it to record the seats available in the flight; for each seat, we
will indicate if it is next to a window, an aisle, or in the middle. Next, we will need to know the total number
of seats available in the flight.

We type a period and complete the attribute name: FlightSeatld
Now we create another attribute called FlightSeat Location... it will be a character of 1.
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Aggregate formulas: Count, Sum, Average, etc.
[ Propertes B
Define a domain with enumerated values: ] 4] R | Fiter %
ola Domans X N Name Location
FRer Mode Description Location
Name Type Mcdule Description A Emp"y & null Yes
e Class Attnbute
I} Volues Siiae 28 Module Root Module
ICH Name Descnption Vahse Aad
s [Window  [Window __|w | Remove Public
. Mddie Madie »
= Asle Asle A Ece
5 Based on (none)
e Data Type Character
X Move Down
Y ¥ Length 1
ox Window, Wi .
:: Cancel Collection False
v Intial value
.. Enable national I. No
ole 4 Modie
ola Name o, Modude iame.
ol Price Numeric(9. 2 cotMode  Price
ole PEICENI0R Mumer(3.0 Reot Modue Percentage

Now we edit the domains, to change a property of the Location domain that we've just created:
We locate the Enum Values property, and define the three values that this domain can take:

- Window... the character stored in this case will be “W”

- Middle... the character stored in this case will be “M”

- or Aisle... the character stored in this case will be “A”.

We click on OK.
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Aggregate formulas: Count, Sum, Average, etc.

Structure Rules | Events | Variables | Patterns

Confum Cancel Delete

5
Descount Percentage | FlightDiscountPercentage
Airine Id | Aufineld

Ashine Name | AwlineName

Airine Discount Percentage | AwlineDiscountPercentage

Final Price | FlightFinalPrice

Seat Id
FlightSeatid

<FormButtons>

Look at the form of the Flight transaction. A grid has been added to enter the flight's seats, and for every
seat we can indicate its position through a combo control.

This combo offers the values “window” “middle” or “aisle”, because they are the possible values defined
for the domain of the FlightSeatLocation attribute.
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Aggregate formulas: Count, Sum, Average, etc.

Change the Seat level key to better represent the seat. We want to identify it with a number + a letter from A
to F.

Name Type Formula N
0 Fight Fight

¥ Fighud 1d

» FightDepartureAirpor.. No

iy FightDepartureAirpor.

\ FightDepartureCount..

S¢ FightDepartureCount...

i FightDepartureCityld Name Description Value Add

Sy FightDepartureCityN...

» FightArrivalAirportid

\¢ FightArrivalAirportiNa., .

¢ FightArrivalCountryld

\¢ FightArrivalCountryN...

v FightArmivalCityld

Sy FightArrivaiCityName

* FightPrice Price
FightDiscountPercent... Percentage
Arineld id
ArrineName Name OK
ArineDiscountPercen... Percentage
FightFnaPrice Price FightPrice *(1-A| Cancel
Seat Seat

Y FightSeatid 1d 8
? [FightSeatChar Enum Domain
Yy’ FightSeatlocation Location No

Values Editor x

nmonmI
ﬂmonml
ﬂmonml
g
0

Move Down

Ik X % o

Before pressing F5, let's look at the definition of the second level.

If the key is made up of Flightld plus FlightSeatld, for each flight, the seat numbers cannot be repeated.
However, we need the seat number to be repeated, because it is identified by this number and a letter. In
this way, we will have seats 1A, 1B, 1C, 2A, 2B, and so on.

So, we add a new FlightSeatChar attribute, and its domain will be SeatChar, a character of 1.

We will make this attribute part of the key to record the same seat numbers with different letters.

We will limit the possible letters from A to F, and to do so we will edit the SeatChar domain that we've just
created...

We locate its Enum Values property and define the possible values:

In this case, the descriptions' values match the values stored. We click on OK.
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Aggregate formulas: Count, Sum, Average, etc.

Add a new formula to count the number of seats:

Name ype Formula Nullable

7 Faght F

Y mghtid 7]

'» FightDepartureAirportid No
¥ FightDepar tureArpor thame

v FightDepartureCountryld

v FightDepartureCountryName

v FightDepartureGityld

v FightDepartureCityName

» FightArmvalArportid No
v FightArrivalArpor thame

v FightArmivalCountryld

v FghtArrvalCountryName

w FightAmivalCityld

v FightArrivalCityName

* FightPrice Price No
¢ FightDscountPercentage Percentage No
& Arineld d

¥ ArineName Name

¥ ArineDscountPercentage Percentage

ghtPrice *(1-ArineDiscountPercenta
Count( FightSeati ocation)

€3
Y Fightseattd i
Y FightSeatCher SeatChar

Y FightSeatiocaton Locaton No

Now, to find out the maximum number of passengers allowed on a flight, according to the number of
seats, we will define a new attribute in the first level. In its Formula column we will indicate the calculation
consisting in counting the number of seats offered in the flight...

So, we create the FlightCapacity attribute, and its data type will be numeric of 4.
In its Formula column we type: Count... and between brackets we add an attribute that lets GeneXus know
that we want to count the seats. To this end, we choose the FlightSeatLocation attribute that belongs to

the table containing flight seats, the FlightSeat table.

The attribute indicated in the formula's brackets tells GeneXus the table to navigate in order to make the
calculation.
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Aggregate formulas: Count, Sum, Average, etc.

FlightCapacity = Count( FlightSeatLocation)

Flightid Flight DepartursAirportid .. FlghtPrce Airlineid
Flight
FLIGHT = : - - "9 Flightid
~ S : | FlightArrivalAirportld
FlightDepartureAirportid
FlightPrice
Flghtid FlightSeatid FlghtSeatChar FlightSeatLocation FlightDiscountPercentage
FlightFinalPrice
Airlineld
FlightCapacity
A

a

a

FLIGHTSEAT - ¥
= 1 FlightSeat 2
2 : A Wirdow ' "9 Flightld
9 FlightSeatld
- 9 FlightSeatChar
3 FlightSeatLocation

2 1 B Mddke

Given a flight, we want to count its seats (many); that is to say, the records of the FlightSeat table related
to the flight.

When calculating the formula, we will be positioned on a record of the FLIGHT table that has a 1-to-Many
relationship with the seats table, FLIGHTSEAT, which contains the seats of ALL flights. This relationship is
determined by the Flightld attribute.

Note that when writing Count(FlightSeatLocation), we're not counting the windows or aisles, but the
records where these seats are stored. Since we're positioned on a certain flight, GeneXus will only count
the seats corresponding to that flight.

That is to say, if GeneXus finds a relationship between the table associated with the formula attribute and
the table that will be run through by the formula to make its calculation, it will only take the related
records into account to make this calculation...

If no relationship is found, GeneXus will make the calculation over all the records of the table navigated.
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Aggregate formulas: Count, Sum, Average, etc.

Name Type Formula Nullable
T Fight Flight
¥ Fightid 1d '
Sa FlightDepartureAirportld Id No

(3 FlightDepartureAirpor tName
S¢ FlightDepartureCountryld
S FlightDepartureCountryName
S¢ FlightDepartureCityld
S¢ FlightDepartureCityName
Sa FlightArrivalAirportid { No
S¢ FlightArrivalAirportName !
S¢ FlightArrivalCountryld
S¢ FlightArrivalCountryName
S¢ FlightArrivalCityld
S¢ FlightArrivalCityName lame
* FlightPrice Price No

¢ FlightDiscountPercentage Percentage No
& Airlineld Id Yes
¥ AirfineName Name
« AirlineDiscountPercentage Percentage
L FlightFinalPrice Price FightPrice *(1-ArineDiscountPercentage/100) IF Arrk...
Seat Seat
¥ FightSeatld

We'll define this domain

» |FightSeatiocation
with enumeratedvalues

Let's try this at runtime by pressing F5...

As we can see, the FLIGHTSEAT physical table will be created, and it will be associated with the 2nd level
of the Flight transaction; also, it will contain the attributes and they key that we've defined... note that the
structure of the FLIGHT transaction will not be modified because the FlightCapacity attribute will not
be physically created, as we expected.

We agree, so we click on reorganize...
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DEMO

+ o

€ 3c o =~ % o

DEVELOPER MENU

Browse Web Objects

1
el

[ DEMO: https://youtu.be/Iv8t1CPDmKkA ]

We run the Flight transaction... query flight number 1 and enter some seats:
-1A - window

-1B - middle

-1C - aisle

-1D - window

-1E - middle

-1F - aisle

As we enter the seats, note that the total number of seats is updated every time we add a new seat to the
flight.

Lastly, we add:
- 2A - window... and stop here...

Let's return to GeneXus.


https://youtu.be/Iv8t1CPDmkA
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Aggregate formulas: Count, Sum, Average, etc.

B0 Flight* X z
Structure | % Web Form * | Rules | Events | Varisbles | Patterns )
Name Type Formula &I n’!‘ﬁttt Av era qutt)
= {9 Faght Fight

¥ Fighud 1d

Sa FightDepartureAirportid id

1 FightDepar tureArpor thame Name

S¢ FightDepartureCountryld 1d

Sy FightDepartureCountryName Name

Sy FightDepartureCityld 1d

Sy FightDepartureCityName Name

Sa FightArrivalAirportid Id
S¢ FightArrivalAirpor thame Name
Sy FightArrivaiCountryld id
Sy FightArrivalCountryName tiame

5S¢ FightArmivaiCityld id

Sy FightArrivaiCityName Name

* FightPrice Price

* FightDiscountPercentage Percentage

# Arineld id

¥ ArineName Name

¥ ArineDiscountPercentage Percentage rl

Y FiohtCapacty count( FightSeatLocation) "'_

= Seat Seat = =

P Fohsestid 1 Max(...) Min(...) Find(...)
¥ FightSeatChar SeatChar -
P FightSeatLocation Location No

In addition, there are other Aggregate formulas that make operations by taking several records into
account.

For example: Sum, to sum the values of the indicated attribute, Average, to find the average of the
indicated attribute values, and others such as Max, Min and Find.
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Aggregate formulas: Count, Sum, Average, etc.

Conditions can be added to count "certain" lines:

Flight* X .
Web Form * | Rules | Events | Variables | Pattems
Name Type Formula Nullable
7 Agne Fight
¥ Fghud 4
» FightDeparturedrportid No

¥ia FightDepar ture Arpor thame
Formula Editor

unt( FlightSeatLocation, FlightSeatLocation = Location.h‘indoub
20f2~ t(Attribute: Attribute [, Condition: Expression, DefaultValue: Number|String])

# Arineld i Yes
¢ ArineName Name
¢ ArineDscountPercentage Percentage
A Fightfnabrice Price FightPrice *( 1-ArineDscoom
Wrchconony ——lmectan) (ARSI
Seat Seat
Y AghtSeatid i
Y AghtSeatCher SeatChar
¥ FightSeatlocation Location No

If we want to count not only the total seats in the flight we're positioned in, but also those that meet
another condition, such as, for example, the number of seats next to the window, we can add this
condition to the formula. In this way... since the FlightSeatlLocation attribute belongs to the Location
domain, and it has 3 enumerated values defined, the syntax to ask for the value taken by the attribute is as
follows:

domain name, period, and the name associated with the value we want to filter by, which in this case
is Window.

We click on OK.
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Aggregate formulas: Count, Sum, Average, etc.

2100.00

Q count( FlightSeatlLocation, FlightSeatLocation = Location.Window)

Seat filtering condition

Seat id Seat Char Seat Location

’ |

They can also have a “triggering
condition”

We press F5.

We run the Flight transaction, record number 1; the flight's capacity is now 3, and it corresponds to the
number of seats located next to a window, which matches the seats we entered in the seat grid.

In sum, we have seen that in addition to the implicit condition (when there are related records), it is also
possible to count, sum, search for, maximize or average; that is to say, add those records that comply
with a certain explicit condition indicated by us. This condition is called “filtering condition”
because it allows us to keep only those records that we're interested in.

Lastly, we must remember that just like every other global formula, Aggregate formulas can have a
“triggering condition.” That is to say, the formula is only calculated when this condition is met.
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Summing up

Horizontal:

+ Tomake a calculation, they access arecord and, occasionally, those related through an extended table.

expression,if condition,;
expression, if condition,;

Attribute =
expression,,if condition,;
expression, otherwise;
*  Example: FlightFinalPrice
& Arineld
Formula Editor
o Arfinelame
¥ ArineDscountPer] FlightPrice®(1-AirlineDiscountPercentage/100) IF AirlineDiscountPercentage >= FlightDiscountPercentage;
2 FightFinalPrice FlightPrice®(1-FlightDiscountPercentage/100) OTHERWISE
&, FightCapacity
sest Cance
¥ Aghtseatid - v
Y FightSeatChar SeatChar
¥ FightSeatLocation Location No

In sum: we've seen two types of formulas:

Horizontal formulas - they access a record to make a calculation. Also, these records may be related
through the extended table.

That was the case of FlightFinalPrice.
These attributes belonged to the FLIGHT table, and the others to the Airline table.

As we saw in the example, we could set a formula attribute to be calculated in different ways depending
on the value of a condition.
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Summing up

Aggregate:

To make a calculation, they need to navigate manyrecords of the same table.

[ i X X Fightid FlghtSaatd FlightSeatLocation
Flightld  FlightDepartureAirportld ...
{ 1 1 A Windows S
1
@ 1 B Ask
2 3 2 A Window
o —
3 2 [} Ask
3 C Middke
1 A Window
2 1 ) Middke

.

Example: FlightCapacity -

[R— o
ArineDiscountPercental Formula Editor
FlightFinalPrice

11 »

I Fig ty unt( FlightSeatLocation, FlightSeatLocation = Location.Window) j
Seat
? Fohiseats Cancel
¥ FightSeatChar SeaCrar
{’ FightSeatLocation Location

Aggregate formulas - to make their calculation, they need to navigate many records in the same table.

That was the case of FlightCapacity.

From the FLIGHT table associated with the formula attribute, it made a calculation over the FLIGHTSEAT
table that contains the FlightSeatLocation attribute.

In this case, since the formula attribute is associated with a table, Flight, which has a 1-to-many relationship
with the table over which the Count operation will be made, only the related records will be counted. If the
relationship didn't exist, they would all be counted. In addition, because we indicate conditions for the
records to be counted, the related records will only be counted as long as they meet that condition.
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Summing up

Attribute = Count(Attribute, condition, DefaultValue) if
Sum(Expression, condition, DefaultValue) if

Find(Expression, condition, DefaultValue) if

The filtering condition is the second parameter in the formula, and as a third parameter we can indicate a

default value; that is to say, the value that will be returned by the formula if no record is found to count,
sum, etc.

Just like horizontal formulas, aggregate formulas can be stated with conditions.
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Summing up

Attribute = 2 + Count(Attribute, condition, DefaultValue) *

Sum(Expression, condition, DefaultValue) if

Att, + Att, * Att,

Also, horizontal formulas can be combined with aggregate formulas, providing a high degree of
expressiveness in calculations, but we won't talk about it in this course.

Lastly, let's remove the filtering condition from the FlightCapacity attribute...

And send the new definitions to GeneXus Server.
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Summing up

+ Aggregate:

* Sum
* Average
* Max
* Min
* Find

+ The attribute referencedinside the formula's brackets provides information to GeneXus about the table to be
navigated to perform the calculation.

« If GeneXus finds a relationship between the navigated table and the one where the formula attribute is
stated, itwill only consider therelated records to make the calculation.

+ Ifitdoesn't find a relationship, GeneXus will perform the operation considering all therecords in the
navigated table.
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