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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.
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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.
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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.
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Two types of Formulas: Knowledge Base

B Fiight x
|:| % Web Form | Rules | Events | Variables | Pattems
Name Type Description Formula
=] Flight Flight Flight
¥ Fightrd d Flight 1d
Sa FlightDeparturedirportid d Flight Departure Airport Id
-- FlightDepartureAirportame  Name Flight Departure Airport Name
- Sy FlightDepartureCountryld d Flight Departure Country 1d
Sy FlightDepartureCountryName Name Flight Departure Country Na...
Sy FlightDepartureCityld d Flight Departure City Id
- 5¢ FlightDepartureCityName Mame Flight Departure City Name G I O b al fO r m U I aS
- Sa FlightArrivalAirportld d Flight Arrival Airport Id Mo
Sg FlightarrivalAirportName Name Flight Arrival Airport Name
Sy FlightArrivalCountryld d Flight Arrival Country Td
-5 FlightarrivalCountryName Mame Flight Arrival Country Mame
- S FlightArrivalCityld el Flight Arrival City Id onsByCountry 2 -
Sy FlightarrivalCityName Name Flight Arrival City Name
* FlightPrice Price Flight Price o les | Conditions | Variables
..o _FlightDiscoyniPercentage Percentaoe Flight Discount Percentzge MNo
g FlightFinalPrice Price Flight Final Price FlightPrice {1 +FlightDiscountPercentage f100) I —|

[

Print header
For each Country

Inllne (OI’ |Ocal) fOI‘mulaS é 3 fattractionQty =]Count(AttractionName)
4 print Country
5 - endfor
& L
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Global formulas

It is 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
Name Type Description Formula Nullable
=& Flight Flight Flight

- § Flightrd d Flight Id No

- 5a FlightDepartureairportld Id Flight Departure Airport Id No

FlightDepartureirportlame  MName Flight Departure Airport Name

- Sy FlightDepartureCountryld Id Flight Departure Country Id

- Sy FlightDepartureCountryName MName Flight Departure Country Ma.. .

- S5y FlightDepartureCityld Id Flight Departure City Id

- Sy FlightDepartureCityMame Mame Flight Departure City Name

- 5a FlightarrivalAirportld Id Flight Arrival Airport Id Ne

- S FlightarrivalAirporthame Mame Flight Arrival Airport Name

- S FlightarrivalCountryId Id Flight Arrival Country Id

- Sy FlightarrivalCountryName MName Flight Arrival Country Name

- S FlightarrivalCityld Id Flight Arrival City Id

- Sy FlightArrivalCityMame 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.
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Adding a global formula
T4 Flight X ™
i Struct %, Web Form | Rules | Events | Variables | Patterns |
Name Type Description Formula Nullable
- [ Fight Flight Flight
$ Flightrd Id Flight Id o
Sa FlightDepartureAirportid Id Flight Departure Arport Id No
(3 FlightDepartureAirportame  Name Flight Departure Airport Name
S¢ FlightDepartureCountryld Flight Departure Country Id
Sy FlightDepartureCountryName Name Flight Departure Country Na...
Sy FlightDepartureCityld Flight Departure City Id
52 FlightDepartureCityName Name Flight Departure City Name
Sa FlightArrivalAirportld Id Flight Arrival Airport Id No
52 FlightArrivalAirportName ne Flight Arrival Airport Name
Sy FlightArrivalCountryld Flight Arrival Country Id
S¢ FlightArrivalCountryName Flight Arrival Country Name
Sy FlightArrivalCityld Id Flight Arrival City Id
Sy FlightArrivalCityName Name Flight Arrival City Name
® FlightPrice Price Flight Price No
¢ 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
And create

We save.

the FlightPrice attribute.
the Price domain.

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 global formula

Flight* X -
I:I = Web Form | Rules | Events | Variables | Patterns
Mame Type Description Formula Mullable
EHEg] Flight Flight Flight
- § Flightid d Flight 1d No
- 5m FlightDepartureairportld Id Flight Departure Airport Id Mo
FlightDepartureairportiame  Mame Flight Departure Airport Name
- S FlightDepartureCountryld Id Flight Departure Country Id
- S FlightDepartureCountryMame Mame Flight Departure Country Ma...
- S FlightDepartureCityld Id Flight O .
- Sy FlightDepartureCityMame Mame Flight O Formula Editor
. S; FlightArrivalairportid 1d Flight FlightPr‘ice*(l—FlightDiscountPercentagefl&&)l —
- S FlightArrivalAirportame Mame Flight A
- S FlightArrivalCountryId Id Flight A
- S FlightarrivalCountryMName Mame Flight &
S FlightArrivalCityld 1d Flight A Cancel
- S FlightarrivalCityMame Mame Flight A A
FlightPrice Price Flight Price Mo
FlightDiscountPercentage Percentage Flight Discount Percentage Mo
FlightFinalPrice Price Flight Final Price o

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

Flight > Impact Analysis X -

Database needs to be reorganized.

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

=¥, Reonganize Cancel
Pattern: l:l Table Flight specification A~
- Table name: Flight
@ izzid Flight needs conwversion
Warnings
ragz0007 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
¥ Flightid Numeric {4)Not null Flic
FlightArrivalAirportld Numeric (4)Not null Flic
FlightDepartureiirportid Numeric (4)Not null Flic
:> [ Mew FI!ghtF’r_’ice I‘Jumeric {9.2)MNot null o
N | Mew FlightDiscountPercentage MNumeric (3)MNot null o
Indexes
Name Definition Composition
IFLIGHT primary key Clustered = Flightid
IFLIGHTZ duplicate = FlightArrivalAirportIid
IFLIGHT1 duplicate = FlightDeparturefirportld
Foreign key constraints '
Referenced table Attributes
P« >

|®OErrnrs I 1 Warnings |°05uccess

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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Formulas

DEMO: running the application with a global formula

[ 2 o :

DEVELOPER MENU

Browse Web Objects

[ Airport [P category M Customer
[0 Fuight [ Home [ wwAttraction

3 wweountry

[ 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.



Flightld 1

Running the application with a global formula

GeneXus”

DELETE

a X
[ Flight x
« C [} trialapps3.genexus.com/ld8562acf4c37c0feB095a5c284d688e07/flight.aspx < [g] Q=
2
Paris
France
1500.00
1
10
Paris
oo 1350.00
0
CANCEL DELETE
0.00 b
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Using extended table attributes in a global formula

Name Type

E|- Airline Airline - .
Aiineld 1 <«——— Create the Airline transaction
AirlineMame Name

AirlineDiscountPercentage Percentage

Add Airline attributes to Flight

Name Type Description Formula Nullable

=/{&] Fiight Flight Flight
-9 Flohtd —_ N S — o
- Sp FlightDeparture Airportld Airine 2 g .'| Flight Z o
FlightDepartureAirportlame -
T
- Sy FlightDepartureCountryld T Aj_rl!”eld T F|!ght|d .
.Sy FlightDepartureCountryName AirlineName FlightDeparturefirport
Sy FlightDepartureCityld AjrlineDisoDuntPeroentase FI|IthAI'I'IVa|AII'DDI't|d

- S FlightDepartureCityMame
-Sa FlightaArrivalAirportld

- S FlightArrival Airporthame

- S FlightArrivalCountryId

- S FlightArrivalCountryMame

- S FlightArrivalCityId Id Flight Arrival City Id
- Sy FlightArrivalCityName Mame Flight Arrival City Name + determ”’]e the ﬂ |g ht pr|Ce based
FlightPrice Price Flight Price - . Mo
FlightDiscountPercentage Percentage Flight Discount Percentage on the alrllne d |SCOUnt: Mg
A Airlineld Id Airline Id

- w  AirlineName Mame Airline Mame @

- o AirlineDiscountPercentage Percentage Airline Discount Percentage

; FlightFinalPrice Price Flight Final Price FlightPrice={1-AirlineDiscountPercentage /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.
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Impact Analysis

Database needs to be reorganized.

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

"f?‘_j Reorganize Cancel

Pattem: I:l Table Flight specification =] ~
Table name: Flight

Airl
g@ Flight needs conversion

Table Structure =]
Attribute Definition Previous values Takes value from
'? Elightid Numeric () Elight. Flightid

FlightarrivalAirportid Numeric Flight. FlightarrivalAirportid
ElightDeparturefirportId Numeric {4 Elight. FlightDeparturefirportid
FlightPrice MNumeric (9. Flight. FlightPrice
ElightDiscountPercentage Numeric (3)Not null Elight. FlightDiscountPercentage
\* Mew Airlineld Mumeric () Mull
Indexes =
Name Definition Composition
IFLIGHT primary key Clustered
IFLIGHTZ2 duplicate ortld
\» IFLIGHT1 dupl!cate htDeDar‘ture:—urDcr‘tId
Mew IFLIGHTZ duplicate Airlineld
Foreign key constraints =
Referenced table Attributes
FlightArrivalAirportld
FlightDepartureairportld
=L W
\> Mew Airlineld

|8 0 Errors I 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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Formulas

DEMO: testing the formula at runtime

[ GeneXus Developer Menu x -+
& > C @ nipsy/trialapps3.genexus.com i b11044 aeeiopatmemibtm) @ o :

DEVELOPER MENU

Browse Web Objects

[0 Atrport [ category
[0 Flight [ Home

[ Wwattraction [ wweountry

[ 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.
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Testing the formula at runtime

" Airne 2 | .{ Flight A

¢ Arlineld @ Flightld
AirlineMame FlightDeparturedirport
:’-‘«jrlinEDismuntPer{:entaﬂe Flighttrrival Airportld

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 conditions to the formula

A | 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.
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Adding conditions to the formula

Mame Type Description Formula Mullable
EHE] Flight Flight Flight
¥ Flightid d Flight Id Mo
- Sm FlightDepartureAirportld Id Flight Departure Airport Id Mo
FlightDepartureAirportiame Mame Flight Departure Airport Name
- 5 FlightDepartureCountryld 1d Flight Departure Country Id
S FlightDepartureCountryMame Mame Flight Departure Country Name

| Formula Editor

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

& Cancel

- S FlightarrivalCityName Mame Flight Arrival City Mame
FlightPrice Price Flight Price Mo
FlightDiscountPercentage Percentage Flight Discount Percentage Mo
- A Airlineld Id Airline Id Yes
- AlrlineMame Mame Airline MName
- o AirlineDiscountPercentage Percentage Airline Discount Percentage
l 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.




Formulas GeneXus”

We also add a default condition

Fx | expression, if ;
expression, if :
Attribute =
expression, if :
expression, otherwise; J

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

Brazil

Sao Paulo

3000.00

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.
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Formulas

Horizontal formulas

Flight Arrival Country Id

i S, FlightarrivalCountryld Id

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

FlightPrice®(1-FlightDiscountPercentage/188) OTHERWISE
Canes

w AirlineDiscountPercentage Percentage Airline Discount Percentage

pm Price Flight Final Price

. FlightFinalPrice FlightPrice ={1-aAirineDiscountPercentage,/100) IF ... [===

Formula Editor

FlightPrice*(1-AirlineDiscountPercentage/182) IF AirlineDiscountPercentage »= FlightDiscountPercentage; —

RUund(I
|Rcunc|(\falue: Mumeric, Decimals: Mumeric): NumencP’) OTHERWISE;

Cancsl

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

.".onth(l
||-:1cnth(\l"a|ue: Date/DateTime): Numeric

Canal

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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Attraction S FlightDepartureCityld Fiight Departure City Id Column title Flight Final Price
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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 Search x  + - X

<« C @ wiki.genexus.com/commwiki/servlet/hsearch?functions, % O » O :

GeneXus Community Wiki

I AL v f & ¥in

Recents  Wiki Home

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 functions Category:GeneXus X Help Category:GeneXus 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 functions anonymous . GeneXus offers functions 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 @
Commen 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.



@ GeneXus Developer Menu x| Search x Concat function | Article x  + - X

< C @ wikigenexus.com/commwiki/servlet/wiki?8352,Concat+function %t 0O % O

GeneXus Community Wiki MENU~  PAGEINFO~  PAGE TOOLS~

Try aSearch Al v f & Win

Recents Functionsin Trans... Search Wiki Home

Concat function &

GeneXus 15Help GeneXus16Help GeneXus17Help GeneXus X Evolution1Help 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-exp iony, character-exp iony, [ ,character-expressions])

character-expression1 + character-expression2

Type Returned:

Character
Where:
character-expression;

Is the separator between character-expression; and character-expression,

+ (plus sign)

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.



@ GeneXus Developer Menu x| Search x | Concat function | Article x Object functions | Category X =+ - i

c @ wiki.genexus.com/commwiki/servlet/wiki?6877 Category%3A0bject+functions

GeneXus Community Wiki MENU~  PAGEINFO~  PAGE TOO

Try aSearch Al v fay il'l

Recents Concat function Functionsin Trans... Search Wiki Home

Object functions &

GeneXus 15Help GeneXus16Help GeneXus17Help GeneXus X Evolution1Help GeneXus X Evolution 2 Help
GeneXus X Evolution 3 Help  GeneXus X 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 openin order to choose one
function:

KnowledgeBase - GeneXi

File Edit View Layou

Build Knowledge Manager Window Tools
mEs D P Object.. CTRL-MAYUSCULAS=}

Attribute... CTRL+MAYUSCULAS+A | A
i Domain... CTRL+MAYUSCULAS+D 5
Open Insert Function X

| -+ E
- Eose Varible... CTRL+MAYUSCULAS+V
&1 Main Programs | Function.. CTRL-MAYUSCULAS-F | Anth Cols T
t | |addvr Concat
Root Module Command...  CTRL+MAYUSCULAS+K | e cones —
GeneXus 2 Do Case ‘1 |asc Create
Customer & | Dowhile F | |ask CreateFromURL
Country Average CtoD
A R | o BrowserID CtoT
Attraction .
5 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.




@ GeneXus Developer Menu x| Search x | Concat function | Article x | Object functions | Category B Methods and Functions matchin. X 4+ - i

(& @ wiki.genexus.com/commuwiki/servlet/wiki?12530,Methods%20and%20F unctions%20matching * 0O % e

GeneXus Community Wiki MENU~  PAGEINFO~  PAGE TOOLS~

Try aSearch Al v [N f & Win

Recents Object functions Concat function Functionsin Trans... Search Wiki Home

Other document versions v

Methods and Functions matching &

GeneXus 15Help GeneXus 16 Help  GeneXus 17 Help

Some GeneXus functions have a Method which has the same meaning and behavior.

Date and DateTime functions

Function Method

Day. Day

Month Month
Year Year

Hour Hour

Minute Minute
Second Second
Eom EndOfMonth
Dow DayOfWeek
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.




Formulas GeneXus”

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).
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Aggregate formulas: Count, Sum, Average, etc.
Example: Create a second level in the Flight transaction
MName Type Formula MNullable
=& Flight Flight
¥ Flightid d No
- Sa FlightDepartureairportld Id Mo
FlightDepartureAirpor thlame Mame
- S FlightDepartureCountryld Id
- S FlightDepartureCountryMame Mame
- 5 FlightDepartureCityId Id
- Sy FlightDepartureCityMName Name
- Sa FlightArrivalAirportld Id Mo
- 5 FlightArrivalairportiame Mame
- Sy FlightArrivalCountryId Id
Sg FlightArrivalCountryMName MName
- S FlightArrivalCityId Id
- S FlightArrivalCityMame Name
FlightPrice Price Mo
FlightDiscountPercentage Percentage Mo
- A Airlineld 1d fes
¥ AirlineMName Name
- AirlineDiscountPercentage Percentage
i FlightFinalPrice Price FlightPrice ={1-AirlineDiscountPercentage,/100) IF Airli...
EH=] seat Seat
e T — We'll define this domain  gre
----- {lightSeatiocaton (" [EET : | Mo |
C 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.

Define a domain with enumerated values:

ola Domsins X v Name Location
Fiter l:l Module Description Location
Name Type Madule Description| A Empty as null Ves
~ala PushotificationPriority __Character(20) GeneXus Push Noti... Class Attribute
~ply SMartDeviceType -
L CameraaPIQuality Values Editor = Module Root Madule
i ;:‘jl:g':i::lmﬂ'm MName Description Value Add Qualified Name Location
oo S pusic
ala NetworkaPIConnection) Middle Middle M
ala Eventiction Asle Aisle a Edit
al EventStatus Based on (none)
al EventData
iy EventErors Data Type Character
aln ApplicationState Mowve Down
ala SynchronizationReceive Length 1
ala RegionState oK Window, Window, W
al BeaconProximity
ala MediaFinishReason Teer Collection False
ala HitoMethod -
L. HttpAuthenticationType  Numeric(4.0) Genelus Hitp Auth... Initial value
ala CommonCallTarget Character(20) Genelus Commen ... Enable national | No
d Numeric(4.0) RootModule  Id
aly Name Character(20) RootModule  Name
i Price Numeric(9.2) Root Module  Price
I Percentage Numeric(3.0) RootModule  Percentage
alaiLocation Character(1) Roat Madule Location

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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Formulas

Aggregate formulas: Count, Sum, Average, etc.
Flight X

Structure Rules | Events | Variables | Patterns |

Confirm || Cancel | Delete
[ [Everre] D
g
Discount Percentage | FlightDiscountPercentage
Airline 1d [ Airlineld
Airline Name
Airline Discount Percentsge | AirlineDiscountPercentage

Final Price  |FlightFinalPrice

>

Seat

Seat Id Seat Location
FlightSeatld FlightseatLocation - |

e

<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
toF.

Name Type Formula N
=& Flight Flight
¥ Flightzd d No
- Sp FlightDepartureAirpor... 1d No
FlightDepartureAirpar
- 5¢ FlightDepartureCount. ..
S FlightDepartureCount... MName
- Sy FlightDepartureCityld  1d Mame Description Walue Add
-~ Sa FlightArrivalAirportld Id B B E
S FlightArrivalairportia... MName
- 5S¢ FlightArrivalCountryld  Id C c c
- Sp FlightArrivalCountryM... Mame D D D
E E E
F F F

. Name
o Values Editor >

- 5S¢ FlightArrivalCityId Id

S FlightArrivalCityName  Mame
- ® FlightPrice Price
FlightDiscountPercent... Percentage
Airlineld d
AirlineName MName QK
- AirlineDiscountPercen... Percentage
- b, FightFinalPrice Price FlightPrice =(1-A Cancel
EH{=] seat Seat

~ ¥ Flightseatid u No

Mowe Daown

Lo ]

Enum Domain

Location Mo

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 Type Formula Nullable
=& Flight Flight
% Fiightrd d No
--Sa FlightDepartureAirpartld 1d No
= - FlightDepartureAirportiame Mame
S¢ FlightDepartureCountryld 1d
S¢ FlightDepartureCountryMame Name
- 5g FlightDepartureCityld Id
~-5g FlightDepartureCityMame Mame
~-Sa FlightArrivalAirportld 1d MNo
-5 FlightArrivalAirporthame Mame
Sg FlightArrivalCountryld 1d
Sg FlightArrivalCountryName Name
-5 FlightArrivalCityld Id
- 5g FlightArrivalCityName Mame
FlightPrice Price No
FlightDiscountPercentage Percentage No
2 AirlineTd d Yes
@ AirlineName Name
-~ o AirlineDiscountPercentage Percentage

= K FlightFinalPrice Price FlightPrice *(1-AirlineDiscountPercenta. ..

'Fl\ght\lapaaty Mumeric(4.0) Count{ FlightSeatLocation))|

E{=[>ea Ea
¥ Flightseattd 1d No
¥ FightseatChar SeatChar Mo
e p 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 offeredin 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.



‘ Flightld |FIightDepar1ureAirpor1ld FlightPrice Airlineld
1 1 1500 1 count(FlightSeatLocation)
2 3 2500 2
3 1 1000 1
) Flightld
FlightDepartureAirport!
FlightArrival Airportld
Flightid | FlightSeatid FlightSeatChar FlightSeatLocation sl
) L4 FlightFinalPrice
1 1 A Window = pirlineld
1 1 B Aisle
1 2 A Window
FlightSeat (&
1 2 B Aisle
? Flightld
1 3 (o Middle ¢ FlightSeatld
¢ 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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Aggregate formulas: Count, Sum, Average, etc.
Mame Type Formula MNullable
=& Flight Flight
-9 Fiightrd d Mo
- 5p FlightDepartureAirportld Id Mo
FlightDepartureAirportiame Mame
- 5y FlightDepartureCountryld Id
- 5p FlightDepartureCountryMame Mame
- Sp FlightDepartureCityld Id
- 5p FlightDepartureCityMame Mame
- Sp FlightArrivalAirportld Id Mo
- S5g FlightArrivalAirportiame Mame
- Sg FlightArrivalCountryld Id
- S FlightarrivalCountryMame Mame
- S FlightArrivalCityId Id
- 5g FlightArrivalCityName Mame
. @ FlightPrice Price Mo
- » FlightDiscountPercentage Percentage Mo
- A Airlineld Id Yes
- AirlineName MName
o AirlineDiscountPercentage Percentage
i FlightFinalPrice Price FlightPrice *{1-AirlineDiscountPercentage/100) IF Airli...
I’ﬂ- Seat Seat
-V FlightSeatld e ) . . Mo
? Fiahtsent ocation (€ ocation We'll define this domain No
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...



Formulas GeneXus”

DEMO

[ GeneXus Developer Menu x  + - 8 X

€ > C @ hups//trslapps3.genexus.com/Idd6 1111444664 a/d ruhtml Mo & @

DEVELOPER MENU

Browse Web Objects

™ Customer

3 wwAttraction

[ DEMO: https://youtu.be/lv8t1CPDmMkKA ]

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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Aggregate formulas: Count, Sum, Average, etc.

Flight = X -
= Web Form * | Rules ‘ Events | Variables | Patterns A At
Mame Type Formula Sum(Atr) ullabfle Verage( V‘)
=HEd Flight Flight
- % Flightld d
- 5pa FlightDepartureAirportld Id
FlightDepartureAirpor tame Mame
- S FlightDepartureCountryld Id
- Sg FlightDepartureCountryMame Mame
- Sg FlightDepartureCityld Id
- Sy FlightDepartureCityMame Mame
- Sa FlightArrivalAirportld Id
- Sy FlightArrivalAirportiame Mame
- Sy FlightArrivalCountryId Id
- Sy FlightArrivalCountryMame Mame
- Sy FlightArrivalCityId Id
- Sy FlightArrivalCityMame Mame
» FlightPrice Price
#» FlightDiscountPercentage Percentage
2 Airlineld 1d
«  AirlineName MName
o AirlineDiscountPercentage Percentage
‘&FlightFmalPrice Price FlightPrice *(1-AirlineDiscountPercentage/10...
Y Flightcapacity Numeric(4.0) count{ FlightSeatl ocation)
=] seat Seat q o
.? Flightseatld T MaX() LUMIn(...) Flnd()
? FlightSeatChar SeatChar (11

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.
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Formulas

Aggregate formulas: Count, Sum, Average, etc.

Conditions can be added to count "certain” lines:

Flight* X o
|:| % Web Form * | Rules | Events | Variables | Patterns
Name Type Formula Nullable
=5 Fight Flight
9 Flightrd d No
-5 FightDepartureAirportid o Mo
7 FlightDepar ture Airpor thame Name

Formula Editor

count( FlightSeatLocation, FlightSeatLocation = Location.windo\ub
|A 2of 2= Count(Attribute: Attribute [, Condition: Expression, DefaultValue: Number|String]]|

Cance

- 2 Airlineld d

@ AirlineName Name
- ¢ airlineDiscountPercentage Percentage
/&, FlightFinalPrice Price FlightPrice*{1-AirlineDiscoom

™ T S . st
eat Seat

¢ Flightseatid b No

- § FlightseatChar SeatChar No

p FlightSeatLocation 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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Aggregate formulas: Count, Sum, Average, etc.
2100.00
@ count( FlightSeatlLocation, FlightSeatLocation = Location.Window)

eat filtering condition

Seat Id Seat Char Seat Location
* 1 A v Window ¥
X 1 B v Middle v
X 1 C v Aisle v
X 1 D v  Window ¥
x 1 E v Middle v i i

They can also have a “triggering
% 1F v oAme v condition”
X 2 A Y Window ¥
0] ‘ A v Window ¥
[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.
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Summing up

Horizontal:

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

expression, if condition,;

= . expression, if condition,;
Attribute = P 2 2

expression,, if condition,;
expression, otherwise;

- Ejemplo: FlightFinalPrice

- @ Airlineld
@ AilineName Formula Editor
¥ AirlineDiscountPer, FlightPrice®(1-AirlineDiscountPercentage/16@) IF AirlineDiscountPercentage »= FlightDiscountPercentage; —
-, FightFinalPrice_| FlightPrice*(1-FlightDiscountPercentage/188) OTHERWISE
: FlightCapacity
5] seat Cancel
-9 Fightseattd
? FlightSeatChar SeatChar Mo
B Q FlightSeatLocation 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 many records of the same table.
Flightld  FlightDepartureAirportld ... o o Flanettocaton
1 1 A Window A
@
1 1 B Aisle
2 3 P 1 2 A Window
3 1 - » 1 2 B Aisle -
1 3 C Middle
2 1 A Window
2 1 B Middle
+  Example: FlightCapacity ¢

SR R mENanE s

- o AirlineDiscountPercentag
[, FightFinalPrice - - - - - - —-
. FightCapadity count( FlightSeatLocation, FlightSeatLocation = Location.Window) g
E|- Seat

-9 Flightseatid Cancel
E ? FlightSeatChar EETCTTEr

P FlightSeatLocation Location

Formula Editor

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, ;

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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Available attributes
Formulas Max and Min are Aggregate Formulas.

What is a Formula
Global Formulas

Sum, Count, Average Syntax
Max, Min {Max | Min}( <expressionToBeMaxOrMin>, <aggregateCondition>, <defaultValue>, <returnedAttributeValue>) [ if
Find <triggeringCondition=]
Arithmetic expressions
Compound Formulas
Local/Inline Formulas where:
Variables
Diagram object <expressionToBeMaxOrMin>
Subtype Group object
Transactions design Is the expression whose resultant value will be maximized/minimized, among the records fulfilling the <aggregateCondition>.
Tables

It may contain attributes (even formula attributes), constants and variables (variables are allowed only in inline formulas)
Procedure object

Communication between objects teConditi

<aggregateCondition>

For Each command BETCE:

Structured Data Type
Business Component Is a combination of a search condition with a Data Selector invocation. Both parts are optional:

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.



X StatPage X [gf] Flight X [ Ailine X [ Navigation View X

: © Web Form } Rules ‘ Events ‘ Variables ‘ Patterns

Name Type Description Formula
= @ Airline Airline Airline

9 Airlinerd 0| Airline 1d

p AirlineName Name Airline Name

® AirlineDiscountPercentage Percentage Airline Discount Percentage

max(FlightFinalPrice, , , Flightld)

X1Q s

Nullable

No
No
No

Title
LJ AirlineFlightMostExpensiveld Id M Airline Flight Most Expensive Id No

=15 Fiight

§ Fightd
Sa FlightDepartureAirportld
Sy FlightDepartureAirporthame
Sy FlightDepartureCountryld
S¢ FlightDepartureCountryName
Sy FlightDepartureCityld
Sy FlightDepartureCityName
Sa FlightArrivalAirportld
Sy FlightArrivalAirportName
Sy FlightArrivalCountryld
Sy FlightArrivalCountryName
Sy FlightArrivalCityld
Sy FlightArrivalCityName
® FlightPrice
 FlightDiscountPercentage
2 Airlineld
¥ AirlineName
¥ AirlineDiscountPercentage
/a\ FlightCapacity
5[] seat

§ riightseatid

¥ riightseatchar

P FlightseatLocation

s & Propert
51 ¥
Attribu

Name

Descrip}

Columr
Contex}
Formul
Nulls in|
Class
Qualifig
Type
Supe]
Base:

Data

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.
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Local (or 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
(asin 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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