Defining Attributes as Formulas

GeneXus’




average(attribute?7)

attributel + attribute?2 attribute3 - attribute4

Formulas

count(attribute®) sum(attributeb)

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.




Two types of Formulas:

Global Formulas

Local (or inline) Formulas

Formulas can be defined in two ways:

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




Two types of Formulas:

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.




Two types of Formulas:

Knowledge Base

Flight X

%, Web Form | Rules | Events | Variables | Patterns

Name Type Description Formula
Flight Fight  Fight
¢ Fightzd d Flight 1d
Sa FlightDepartureirportid o) Flight Departure Airport Id
FlightDepartureArportilame  Name Fiight Departure Arrport Name
-5, FlghiDepartureCountryld  1d tDeparture Country 1d
S¢ FlightDepartureCountryName  Name Flight Departure Country Na...
S FightDepartureCityld 7] Fiight Departure City Id
-5, FlghtDepartureCityName ~ Name  Fiht Departure City Name
S FlightArrivalArportld d Flight Arrival Airport 1d
S FightArrivalAiportiame  Name  Fiight Arrival Arport Name
S FlightarrivalCountryld o) Fiight Arrival Country 1d
S¢ FlightArrivalCountryName  Name Flight Arrival Country Name
-5y FlightArrivalCityld 7] -
S FlightArrivalCityName Name Filight Arrival City Name:
+ Fighrce bree  FightPree Global formulas [
e F percentage FightD I
i, FlightFinalPrice Price Fight Final Price FlightPrice *(1-+FiightDiscountPercentage, 100) ‘
| 15 Print header ‘
2 For each Country
‘ |n|ine (Or |OCa|) fOrmUlaS ‘ —d &nttractionQty Count(AttractionName) ‘
4 print Country
5 endfor
6 ~




Global formulas

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

Flight X -
I:I = Web Form | Rules | Events | Variables | Patterns
MName Type Description Formula Nullable
=HEg] Flight Flight Flight

- Flightrd d Flight Id No

- 5p FlightDepartureairportld Id Flight Departure Airport Id No

FlightDepartureAirportiame  MName Flight Departure Airport Mame

-5 FlightDepartureCountryld d Flight Departure Country Id

-5 FlightDepartureCountryMame MName Flight Departure Country Na...

- 5 FlightDepartureCityld d Flight Departure City Id

- Sy FlightDepartureCityMName Mame Flight Departure City Name

- S FlightArrivalAirportld d Flight Arrival Airport Id Mo

- 5y FlightArrivalAirportiame Mame Flight Arrival Airport Mame

-5 FlightArrivalCountryId id Flight Arrival Country Id

- 5 FlightArrivalCountryMName Mame Flight Arrival Country Mame

- S FlightArrivalCityId d Flight Arrival City Id

- S FlightArrivalCityName MName 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.




Adding a global formula

B4 Flight* X -
‘-—,‘ % Web Form | Rules | Events | Variables | Patterns
Name Type Description Formula Nullable
= [55 Fiight Flight Flight
? Fightid Id Flight Id
Sa FlightDepartureAirportld Flight Departure Arport Id No
QB FlightDepartureAirportName  Name Flight Departure Airport Name
Sy FlightDepartureCountryld Flight Departure Country Id
Sy FlightDepartureCountryName Name Flight Departure Country Na...
Sy FlightDepartureCityld Id Flight Departure City Id
S FlightDepartureCityName Name Flight Departure City Name
Sa FlightArrivalAirportld Id Flight Arrival Airport Id No
S FlightArrivalAirportName Name Flight Arrival Airport Name
Sy FlightArrivalCountryld Id Flight Arrival Country Id
Sy FlightArrivaiCountryName Name Flight Arrival Country Name
Sy FlightArrivalCityld Id Flight Arrival City Id
Sy FlightArrivalCityName Name Flight Arrival City Name
® FlightPrice Price Flight Price No
o FlightDiscountPercentage Percentage Flight 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.




Adding a global formula

Flight* X -
I:I = Web Form | Rules | Events | Variables | Patterns
Name Type Description Formula Nullable
=& Flight Flight Flight
- § Fightd d Flight Id Mo
- 5p FlightDepartureAirportld Id Flight Departure Airport Id Mo
FlightDepartureAirporthlame  MName Flight Departure Airport Name
- Sp FlightDepartureCountryld Id Flight Departure Country Id
Sy FlightDepartureCountryMName Mame Flight Departure Country Na...
- Sp FlightDepartureCityld Id Flight .
N X iy Formula Editor
- Sy FlightDepartureCityMame MName Flight Tl
- Sp FlightArrivalAirportld 1d Flight & FlightPrice‘(1—FlightDiscountPer‘centage:"lBB)I =
- Sg FlightArrivalAirporthame Mame Flight A
- Sp FlightArrivalCountryld Id Flight A
- 5p FlightArrivalCountryMame Mame Flight A
-5y FlightArrivalCityld 1d Flight & Cancel
- S FlightArrivalCityName Mame Flight A
FlightPrice Price Flight Price Mo
FlightDiscountPercentage Percentage Flight Discount Percentage Mo
FlightFinalPrice Price Flight Final Price -=-| No

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.




Impact Analysis

Flight > Impact Analysis X ~
Database needs to be reorganized.

This report describes Database changes and how they will be handled by recrganization programs.
Please select Reorganize to proceed or Cancel.

7 Reorganize Cancsl

Pattem: l:l Table Flight specification
AR ot | Table name: Flight

FH o Flight needs conversion
Warnings

raz0007 Attribute FlightPrice does not allow nulls and does not hawve an Initial value. An empty default value will be used
rgz0007 Attribute FlightDiscountPercentage does not allow nulls and does not have an Initial Value. An empty default val
Table Structure

Attribute Definition Previous values Ta
¥ Fliahtid Numeric (4)Not null Flic
Elight&rrivalAirportld Numeric (4)Not null FEli¢
FlightDepartureAirportid Numeric (4)Not null Flic
New FlightPrice Numeric (9.2)Not null o
TN | Mew FlightDiscountPercentage Numeric (3)Not null o
Indexes
Name Definition Composition
IFLIGHT primary key Clustered &l Flightld
IFLIGHT2 duplicate & FlightArrivalAirportld
IFLIGHT1 duplicate & FlightDepartureAirportid
Foreign key constraints v
Referenced table Attributes
i < >

‘QOErrors | 1 Warnings IQOSuccess

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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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.

10



Running the application with a global formula

Flightld 1
- o x
[ Flight x
<« C | [ trialapps3.genexus.com/Id8562acf4c97¢0fe8095a5c284d688207/flight.aspx o3k & 0 =
A 2
France
Paris
A 1
1500.00
Arrival City Name  Paris
Price 0.00 10
D 0
S 1350.00
0.00
CANCEL DELETE




Using extended table attributes in a global formula

Name Type
=B Aiine Airfine <+——— Create the Airline transaction
9 Arlineld 1d - . .
; Add Airline attributes to Flight
- AirlineMame Name
AirlineDiscountPercentage Percentage

Nam Type Description Formula Nullable
=S Fight Fliaht Flight
¢ Fightzd " Airine =l Flight P3 No
Sa FlightDepartureAirportid | _ No
or 7 Airlineld ¢ Flightld
AirlineName FlightDepartureAirport
— SirlineDiscountPercentage FlightArrivalAirportld
— FlightPrice
ght[hacy

h guntPercen
= FlightFinalPrice
Aurlineld
d Flight Arriv:

Name Flight Arriv,
d Flight A

+ determine the flight price
based on the airline
discount: o

FlightPrice “(1-AirlineDiscountPer centage/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.



Impact Analysis

D b ds to be reor ized.

This report describes Database changes and how they will be handled by recrganization programs.
Please select Reorganize to proceed or Cancel

9% Reorganize Cancel
Pattemn: l:l Table Flight specification =) A
ST A Table name: Flight
ine
QE Flight needs conversion
= Table Structure =]
Attribute Definition Previous values Takes value from
? Flightid Mumeric (4)MNot null Flight. Flightld
FlightArrivalAirpertld Flight. FlightArrivalAirpertld
FlightDepartureAirportid Flight. FlightDepartureAirportid
FlightPrice Flight. FlightPrice
—_— ElightDiscountPercentage Flight. FlightDiscountPercentage
P Mew Airlineld Mumeric (4) Nl
Indexes =]
Name Definition Composition
IFLIGHT primary key Clustered & Flightld
IFLIGHT2 duplicate & FlightArrivalAirportld
\) IFLIGHT1 duplicate & FlightDepartureAirportld
MNew IFLIGHT3 duplicate & Airlineld
Foreign key constraints =]
Referenced table Attributes
Airport FlightArrivalAirportld
Airport FlightDepartureAirportld V)
T New Airline Airlineld

[ 0Errors [ ik 0 Warnings [ 2 Success

We press F5...

As we can see, 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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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.
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Testing the formula at runtime

" =i | Fli 2) |
Airine = N ight
¢ Airlineld ¢ Flightld
AirlineMame FlightDeparturelirport
AirlineDiscountPercentage FlightarrivalAirportid

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




Adding conditions to the formula

_ expresion, if ;
Attribute =/€\/ expresion, if

expresion,, 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.




Adding conditions to the formula

Name Type Description Formula Nullable
=5 Flight Flight Flight
¥ Fightid d Flight 1d No
Sp FlightDeparture Airportld d Flight Departure Airport Id No
FlightDeparture Airpor tame Name Flight Departure Airport Name
Sy FlightDepartureCountryld d Flight Departure Country Td
Sg FlightDepartureCountryName Name Flight Departure Country Name

Formula Editor

FlightPricg*(1l-AirlineDiscountPercentage/18@) IF AirlineDiscountPercentage >= FlightDiscountPercentage;
FlightPrice*(1-FlightDiscountPercentage/188) OTHERWISE

R =

—

Sy FlightArrivalCityName Name Flight Arrival City Name
FlightPrice Price Flight Price Mo
FlightDiscountPercentage Percentage Flight Discount Percentage Mo

7 Airlineld ] Airline Td Yes

¢ AirlineName Name Airline Name

¢ AirlineDiscountPercentage Percentage Airline Discount Percentage

. FlightFinalPrice Price Flight Final Price FlightPrice *(1-AirlineDiscountPercentage/100) IF ... [+

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.




We also add a default condition

_ expresion, if ;
Attribute =/€\/ expresion, if

expresion,, if ;

Otherwise:

the discount percentage of the flight itself is used to make the calculation.




Testing the new definition of the formula

CONFIRM CANCEL

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.




Horizontal formulas

# 5 FlightArrivalCountryld 1d Flight Arrival Country Id

Formula Editor
FlightPricg*(1-AirlineDiscountPercentage/188) IF AirlineDiscountPercentage >= FlightDiscountPercentage;
FlightPrice*(1-FlightDiscountPercentage/188) OTHERWISE

Cancel
i ¢ AirineDiscountPercentage Percentage Airline Discount Percentage
* A, FlightFnalPrice Price Flight Final Price FlightPrice *(1-AirineDiscountPercentage/100) IF ... [

Formula Editor
FlightPrice*(1-AirlineDiscountPercentage/188) IF AirlineDiscountPercentage »>= FlightDiscountPercentage;
Round (|
‘Rcun(l(\!alue: Numeric, Decimals: Numeric): Numen(P) OTHERMWISE;

Cance

Formula Editor

FlightPrice*(1-AirlineDiscountPercentage/18@) IF AirlineDiscountPercentage »= FlightDiscountPercentage;
FlightPrice*(1-FlightDiscountPercentage/18@) OTHERWISE;

month(]

‘Mcnth(\falue: Date/DateTime): Numeric

Cancel

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.
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If we right-click on the formula editing dialog and choose the Function
option... a new dialog will be displayed showing all the functions we could
insert.




@ GeneXus Developer Menu X [8Y Search x o+ = a X

< C @ wikigenexus.com/commwiki/servlet/hsearch?functions,1 % 0O » O

GeneXus Community Wiki ) Login Register

All v f&Win

Results 1 - 12 of about 1090 for functions. (0,06 seconds). Search tips

FTP Functions @
FTP Functions anonymous . This function allows you to perform some actions on the servers via FTP (File Transfer Protocol) technology. You...
Function GxFtpPut GxFtpStat Function GxFtpStat Category:Object i Category: X Help Category: X Evolution 1 Help

Category... Evolution 1 Help Object functions GeneXus X Help Closed anonymous dmarquez Public FTP Functions...

TYPE: Article LAST MODIFICATION: 31 July 2020 BY: anonymous OWNER: dmarquez STATUS: Closed

Functions in Procedures @

Functions in Procedures anonymous . Add days syntax Add Days GXMLines Function GxMLines StrSearch function StrSearch AddMth function Add...

functions Category:Object functions Category:GeneXus X Help Category:Procedure object Category:GeneXus X Evolution 1 Help Category:GeneXus X...
Object functions Procedure object GeneXus X Help Closed anonymous dmarquez Public Functions in Procedures...

TYPE: Article LAST MODIFICATION: 31 July 2020 BY: anonymous OWNER: dmarquez STATUS: Closed

Functions in Transactions @

Functions in Transactions anonymous . Add days syntax Add Days Hour Function Hour TAdd Function TAdd (Time adding) AddMth function Add...
Function SubStr (SubString) See Also Standard and non standard functions Standard Functions Category:Object functions Category:GeneXus X Help...
GeneXus X Evolution 3 Help GeneXus X Evolution 2 Help GeneXus X Evolution 1 Help Object functions GeneXus X Help Transaction object Closed...

TYPE: Article LAST MODIFICATION: 31 July 2020 BY: anonymous OWNER: dmarquez STATUS: Closed
Object functions @

Object i . GeneXus offers ions that can be used inside the different GeneXus objects sections... anonymous ceciliaf Public
Object functions... to a variable or an attribute, or just evaluated or shown, etc. You can select Insert/Function... being in a specific object section...

TYPE: Category LAST MODIFICATION: 31 July 2020 BY: anonymous OWNER: ceciliaf STATUS: Closed

Common dialog functions &

Common dialog functions anonymous . Common Dialogs are a set of dialogs used by different applications and are available in Windows. To be able
to use this Common Dialogs, a set of standard functions have been made available. GxCalculate Function GxCalculate GxSelFile Function... Function
GxSelColor GxSelPrn Function GxSelPrn GxSelDir Function GxSelDir Category:GeneXus X Evolution 1 Help Category:Object functions...

TYPE: Article LAST MODIFICATION: 31 July 2020 BY: anonymous OWNER: dmarquez STATUS: Closed -

Let's go to the GeneXus Wiki to search for information about this: at
wiki.genexus.com, in the search box we type “functions.” Several entries
are displayed with information about what we are looking for.
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Concat function @

GeneXus 15 Help  GeneXus 16 Help  GeneXus 17 Help  GeneXus X Evolution 1 Help  GeneXus X Evolution 2 Help
GeneXus X Evolution 3 Help  GeneXus X Help

To concatenate two strings including a separator if desired.

Syntax

Concat{character-expression), character-expressiony, | ,character-expression;])
character-expressionl + character-expression2

Type Returned:
Character

Where:
character-expression

Is the separator between charac (D 1 and charac: (D

+ (plus sign)

Login  Register

f 3 Win

For example, if we click on “Functions in Transactions,” we will see all the
functions that we can use in transactions, and if we click on any of them,
we will get their complete information: use, syntax, types of data returned,

examples, etc.
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GeneXus 15 Help  GeneXus 16 Help  GeneXus 17 Help  GeneXus X Evolution 1 Help
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GeneXus X Evolution 2 Help

GeneXus offers functions that can be used inside the different GeneXus objects sections (such as in the source of procedures, inside
events, or when defining a formula or a rule, and many others), in order to obtain a value that can then be assigned to a variable or an
attribute, or just evaluated or shown, etc

You can select Insert/Function... being in a specific object section, and the following dialog will be open in order to choose one
function:

KnowledgeBase - GeneXus 15
File Edit View Layout|[insent] 8uild Knowledge Manager Window Tools

(=i S Object. CTRL+MAYUSCULAS=) £
Attribute.. CTRL+MAYUSCULAS+A A
Domain.. CTRL+MAYUSCULAS+D
Open ) b | Insert Function X
- - [——— Variable. CTRL+MAYUSCULAS+V
) Main Programs | ___Function. CTRL-MAYUSCULAS-F | Cols
Addvr Concat
Root M G .. CTRLeMAYUSCULAS-K
ok e omman: b Cones
Gansiles S DoCase "I asc Create
B Customer | & Do while Pl |ask CreateFromURL
Average Ctod
0| Footer BrowserID CtoT
) Foreach using BrowserVersion  Day -

Now, let's look at the “Object Functions” entry: it explains how to access
the functions corresponding to a certain object in which we are
positioned, and gives an example that uses the Month() function to obtain
the list of clients who have a birthday in the current month.
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Some GeneXus functions have a Method which has the same meaning and behavior

Date and DateTime functions

Day, Day

Month Month
Year Year
Minute Minute
Second Second
Eom EndOfonth
Dow DayOfWeak
Addyr AddYear
Addmth AddMonths
Tadd AddSeconds

The entry “Methods and Functions matching” shows functions that have a
method with the same meaning and behavior. We have already used the
IsEmpty method to control whether a field is empty, but there are many
others that we invite you to explore.




Aggregate formulas, used in:

Global Formulas

Local (or inline) Formulas

This type of formulas, which perform a calculation that is obtained from
data of the record in which you are positioned (only one) and eventually
from the associated records (by extended table), are usually called
horizontal 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).




Aggregate formulas: Count, Sum, Average, etc.

Example: Create a second level in the Flight transaction

Name Type Farmula Nullable
=[5 Fight Flight
¥ Flighttd d Mo
Spa FlightDepartureAirportld Id Mo
FlightDepartureAirportame MName
- Sp FlightDepartureCountryld d
- Sp FlightDepartureCountryMName Mame
- Sp FlightDepartureCityId d
- S FlightDepartureCityMame Mame
- Sp FlightArrivalairpertld Id Mo
- S FlightArrivalfirpertMame Mame
Sy FlightArrivalCountryld d
Sy FlightArrivalCountryName MName
Sy FlightArrivalCityld Id
Sy FlightArrivalCityMame MName
. FlightPrice Price Mo
FlightDiscountPercentage Percentage Mo
- A Arlineld d fes
- AirlineName MName
- o AirlineDiscountPercentage Percentage
= g FlightFinalPrice Price FlightPrice={1-AirlineDiscountPercentage,100) IF Airli...
B{=] seat Seat
? e e Well define this domain 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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Define a domain with enumerated values:

ula Domains X

P [ ] Modue

Name Type Module Description A

ala PushNotificationPriority  Character(20) Genexus Push Noti...
ala SmartDeviceType Numeric(1.0) GeneXus SmartDe...

- gly CamMeraAPIQuality Values Editor

gly AudicAPISessiorType

gly MediaDuration

oy Playbackstate Name Description Value Add
i Eventacton Midelle Middle M
ola Eventstatus sisle Adle A Edit
aly EventData
ala Eventerrors
ola Applicationstate
ala SynchronizationReceive Move Down
ola RegionState
uly BeaconProximity oK
ula MediaFinishReason
uly HttpMethod Cancel

aln HttDAUthenticationType

gly CommenCalTarget Character(20) GeneXus Commen ...

o gly Id Numeric(4.0) Root Module  Id

gly Mame Character(20) RootModule  Mame

gy Price Numeric(3.2) Root Module  Price
oL, Percentage Numeric(3.0) RootModule  Percentage
alaiLocation Character(1) Root Module

E Properties
| F | Fitter

Domain: Location
MName

Description
Empty as null
Class

Module

Qualified Name
Object Visibility
Type Definition
Based on
Data Type
Length
Collection

Initial value
Enable national |i
Validation
Control Info

Appearance

Location
Location

Yes

Attribute
Root Module
Location

Public

Character

1
Window, Window, W; @

False

No

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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Flight X

Structure Rules | Events | Variables | Pattems

Confirm ~ Cancel = Delete

[ mrse] D
[

Discount

Airline Id | Airlineld
Atine Name

Final Price | FlightFinalPrice

Seat

Seat ld Seat Location
FlightSeatld FlightSeatLocation ~

<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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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
== Flight Flight

¥ Flightid 1d Mo

Sa FlightDepartureAirpor... Id No

FlightDepartureAirpor... MName Values Editor =

S FlightDepartureCount... Id

Sg FlightDepartureCount... MName

Sy FlightDepartureCityld  1d

S FlightDepartureCityM... MName

Sp FlightArrivalairportld  Td

Sy FlightArrivalairportia... Mame
- Sy FlightArrivalCountryld  Td
- S FlightarrivalCountryM... MName
- Sg FlightarrivalCityId d
- S FlightArrivalCityMame Mame

* FlightPrice Price
- @ FlightDiscountPercent... Percentage
- A Airlineld Id
- o AirlineMName MName OK
- o AirlineDiscountPercen.., Percentage
2 FlightFinalPrice Price
=1[=] seat Seat

i FlightSeatid d No
4 Enum Domain

Location Mo

Name Description Value Add

mmonm
Mmoo N0 o

I
I
'anOmI
-gg
2
[}

Move Down

Cancel

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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Add a new formula to count the number of seats:

Name Type Farmula Nullable
== Flight Flight
¥ Fiightd 1d No
- Spa FlightDepartureAirportid d No
FlightDepartureAirportiame Name
S FlightDepartureCountryld d
-5 FlightDepartureCountryName ~ Name
- S FlightDepartureCityld Id
Sy FlightDepartureCityName Name
- S FlightArrivalairpartid 1d No
Sg FlightArrivalAirportiame Name
Sy FlightArrivalCountryld d
-5 FlightArrivalCountryMame MName
Sg FlightArrivalCityld Id
-8 FlightArrivalCityName Mame
- ® FlightPrice Price Mo
FlightDiscountPercentage Percentage No
- @ Airlineld d Yes
- AirineName Name
¢ AirlineDiscountPercentage Percentage
-3, FlightFinalPrice Price FlichtPrice*(1-AiriineDiscountPercenta. .
=] Seat Seat
i § Flightseatrd 1d No
? FlightSeatChar SeatChar No
* © FlightseatLocation Location 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
transaction level containing the seats.

The Count formula will count data in memory or records of a table
depending on the case. If we are inserting or updating a flight, the Count
formula will count in memory the seats that the user has been recording.




E=l

Flightid FlightDepartureAirportid e FlightPrice Airlineld
|1 1 1500 1 count(FlightSeatLocation)
2 3 2500 2
3 1 1000 1
| Tt
¥ Flightd
FlightDepartureirport!
Flightarrivaldirportid
|| Flightld FlightSeatld FlightSeatChar FlightSeatLocation i::;:g:;lpmm
) 1 FlightFinalPrice
1 1 A Window Aidineld
I i
1 1 B Aisle
1 2 A Window %
1 2 B Aisle
i ¥ Flightd
1 3 o] Middle § FlightSeatid
I § FlightSeatChar
2 1 A Window FlightSeatLocation
2 1 B Middle
3

If the end user is not interacting with the transaction form, the Count
formula will count the records in the FlightSeat table. If we are positioned
on a given flight, GeneXus will only count the seats corresponding to that
flight. That is, GeneXus automatically detects the relationship between the
table where the formula attribute was defined and the table navigated by
the formula, so to perform the calculation it will only take into account the
related records. If no relationship is found, GeneXus will count all the
records of the table navigated.

The attribute that is referred to inside the brackets of the formula gives
GeneXus information about the level in memory that must be run through,
or of the table that must be navigated to perform the calculation.
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Name Type Farmula Mullable
=& Flight Flight
- Fighttd d No
-5 FlightDepartureAirportld Id Mo
FlightDepartureAirportiame Mame
-5 FlightDepartureCountryld 1d
- Sg FlightDepartureCountryMName Mame
Sg FlightDepartureCityld Id
-5y FlightDepartureCityName MName
--Sp FlightArrivalAirportid Id No
-5 FlightArrivalairportiame Mame
-5 FlightarrivalCountryld Id
-5 FlightArrivalCountryName Mame
- Sp FlightArrivalCityld Id
S¢ FlightArrivalCityName MName
® FlightPrice Price Mo
* FlightDiscountPercentage Percentage Mo
- @ Arineld d Yes
- o ArineName MName
- o AirineDiscountPercentage Percentage
i FlightFinalPrice Price FlightPrice®(1-AirlineDiscountPercentage/100) IF Airli...
B- Seat Seat
e - We'll define this domain with

enumerated values

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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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.

That is, it is triggered interactively in the Browser, as we add lines, and when we
leave the attribute mentioned in the Count. Go back a little bit in the video, and
look at what happened with the formula attribute.

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

Let's return to GeneXus.
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Flight* X -
l:l % Web Form * | Rules | Events | Variables | Pattams
Name Type Formula Nullable
= {5 Flight Flight
¥ Flightzd d
-Sa FlightDepartureAirportid d
{1 FlightDepartureAirpor thiame Mame
Sy FlightDepartureCountryld d
Sy FlightDepartureCountryName Name
S FlightDepartureCityld d
-5 FlightDepartureCityName Mame
Sa Flightarmvalairportid d ’ Sum(Atr) ‘ ’ Average(Atr) ‘
- Sg FlightArrivalAirportame Name
- Sg¢ FlightArrivalCountryld 1d
Sy FlightarrivalCountryName Name
- Sy FlightarrivalCityld Id
-5 FlightArrivalCityName Mame ’ Max() ‘ ’ MII’]() ‘ ’ Flnd() ‘
FlightPrice Price
FlightDiscountPercentage Percentage
@ Airlineld d
- o AirlineMame Mame
¥ AirlineDiscountPercentage Percentage
i FlightFinalPrice Price FlightPrice *(1-AirlineDiscountPercentage,/10...
A N - e o) . —
=H{=] seat Seat
L. ¥ FlightSeatld d No
i § FlightseatChar SeatChar Mo
P FlightseatLocation Location Mo

In addition, there are other Aggregate formulas that make operations by

taking several records into account.

For example: Sum, to add the values of the specified attribute; Average, to
find the average value of the specified attribute, and others such as Max,
to find the maximum value of an attribute in the table to be navigated, and
return the value of some other attribute for the corresponding record;
Min, to do the same but with a minimum value, or Find, to find the value of
an attribute according to some condition; for example, to find the
Identifier value of an attraction whose name is “Eiffel Tower.” This will be

frequently used later.




Aggregate formulas: Count, Sum, Average, etc.

Conditions can be added to count "certain" lines:

Flight* X
l:l % Web Form * | Rules | Events | Varisbles | Pattems
Name Type Formula Nullable
= & Flight Fliaht
-9 Fiightid d No
No

Sa FlightDepartureAirportid
FlightDepartureAirpartiame

Id
Name

Formula Editor

count( FlightSeatlLocation, FlightSeatlocation = anatinn.windnnb

|A 2of 2~ Count(Attribute: Attribute [, Condition: Expression, DefaultValue: Number|Strmg])|

Cancel

- A Arineld
¢ ArlineName

d
Name

Yes

¢ ArineDiscountPercentage Percentage
-/, FlightFinalPrice Price FlightPrice™{1-AirlineDiscountPercentagafi0. ..
Plogicmy oo R
=] 5eat Seat
i § Flightseatrd d No
- § FlightSeatChar SeatChar No
i P FlightSeati ocation 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 FlightSeatLocation 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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2100.00
Y ‘count( FlightSeatlocation, FlightSeatlocation = Location.windnwj‘
Seat
Seat Id Seat Char Seat Location
x 1 A v Window v ‘
X 1 B v Middle
x 1] © ]| Ak * They can also have a “triggering
x 1D v Wndow ¥ ‘ condition”
X 1 E v Middle
X 1 F v Aisle
x 2 A A Window v ‘
0] A v  Window v
[New row]
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.




Summing up

Horizontal:

* To make a calculation, they access a record and, occasionally, those related through an extended table.

- expresion, if condicién,;
expresion, if condicién,;

Attribute = expresion, if condicién,;
expresion, otherwise;

FlightFinalPrice

‘o a Airkneld

o AirfineName

¥ AirlineDiscountPer FlightPrice®(1-AirlineDiscountPercentage/18@) IF AirlineDiscountPercentage »>= FlightDiscountPercentage;
E_ FlightFinalPrice FlightPrice®(1-FlightDiscountPercentage/10@) OTHERWISE

., FlightCapacity

El Seat Cancel

Formula Editor

—

- § FightSeatld
-~ § FlightseatChar SeatChar No
p FlightSeatl ocation 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.




Summing up

Aggregate:
» To make a calculation, they need to navigate many records of the same table.

Flightld FlightSeatid FlightSeatLocation
— >
Flightld FlightDepartureAirportld 1 1 A Window
@ 1 1 1 B Aisle
<>
2 3 . 1 2 A Window — ¢—
3 1 1 2 B Aisle
3 C Middle
2 1 A Window
2 1 B Middle
+ Example: FlightCapacity 3
® Anmcane s
i~ o AirlineDiscountPercentad) Formula Editor
4, FlightFinalPrice Tieh " 1ieh " " ind g O
: I FightCapacty count( FlightSeatlocation, FlightSeatlocation = Location.Window) n
=[=] seat
¥ Flightseattd Cancel
? FlightSeatChar EETCTTET
(P FlightSeatLocation 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.




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.




Summing up

Attribute = 2 + Count(Attribute, condition, DefaultValue) *
Sum(Expression, condition, DefaultValue) if condicion;

Atrl + Atr2 * Atr3 otherwise;

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.
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An aggregate formula can not only be specified if the table being
navigated corresponds to a level of the same transaction. In the example
we saw, the formula attribute, FlightCapacity, is on the first level of the
Flight transaction, and the table being navigated will be the one
corresponding to the second level.

But let's look at what would happen if, for example, we wanted to define a
formula at the airline level, AirlineFlightMostExpensiveld, that would return
the flight identifier of the most expensive airline flight.

The formula we need in that case is Max. If we look it up in the Wiki, we
see that it has 4 parameters, of which only the first one (that indicates the
value that will be maximized) is mandatory. In our case, it would be
defined in this way:

max(FlightFinalPrice, , , Flightld)

Where we are, of all the Flight records corresponding to the airline,
keeping the one or the ones with the highest FlightFinalPrice attribute
value (it doesn’t matter that it is also a formula attribute). And for the first
of the maximum price records, it returns the value of the Flightld attribute.
Since we didn't specify a second parameter, it will not apply any other
filter condition on the records to be considered for maximization, and
since we didn't include a third parameter, if it doesn't find any associated




record, it will return the empty value. But this will only happen if the airline

does not have any associated flights.
If we see it running, when we open the Airline transaction the formula is

triggered, which will navigate the flight table, which is not in memory at
this time.
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Where we are, of all the Flight records corresponding to the airline,
keeping the one(s) with the highest FlightFinalPrice attribute value (it
doesn’t matter that it is also a formula attribute). And for the first of the
maximum price records, it returns the value of the Flightld attribute.

Since we didn't specify a second parameter, it will not apply any other
filter condition on the records to be considered for maximization, and
since we didn't include a third parameter, if it doesn't find any associated
record, it will return the empty value. But this will only happen if the airline
does not have any associated flights.
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If we see it running, when we open the Airline transaction the formula is
triggered; it will navigate the flight table which is not in memory at this
time.



Global Formulas

Local (o inline) Formulas

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

And send the new definitions to GeneXus Server.

The formulas discussed in this video are those specified at the attribute
level; they are called “formula attributes” and are known throughout the
knowledge base.

Later on we will study the others, which are equal but not assigned to an
attribute: they are the so-called “local” or “inline” formulas.

Remember that formula attributes are virtual, i.e. they are not physically
created as fields in the associated table. However, it is possible to modify
the default behavior of these attributes and store their values, defining
them as “redundant attributes” so that they will no longer be virtual. We
invite you to read about how to do it in the GeneXus Wiki.

Remember that aggregation formulas don't always need to search for
information in a table, but they also (as in the case of Flight that we
studied) operate in memory.




Watch the next videos to learn how to use local or “inline” formulas.
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