Arvore de avaliacdo de disparo de regras e férmulas

GeneXus




Rules in Transactions

&var = value;
Msg( “...");
Subtract( ..., ... );

@
®
Procedure(...); @
®
@
®

Sabemos que as regras em uma transagdo sao declaradas em qualquer ordem e é
GeneXus quem determina o momento em que cada uma é disparada. Isto as vezes
é confuso para os desenvolvedores, porque sentem que perdem o controle.

Mas na verdade trata-se de uma vantagem. Os desenvolvedores s precisam se
preocupar em declarar a légica e GeneXus inferirda automaticamente onde e
quando cada regra devera ser disparada.



Reality

& Fight X 4| Invoice X

% Web Form | % Win Form

= Web Form | % Win Form ‘ Rules \ Events Variables‘ Help\ Documentation | Patterns

Name
=155 Flight Name Type Formula
9 Flightd = @ Invoice Invoice
Sa FlightDepartureAirportld 9 mvoicerd 1d
Sy FlightDepartureAirportName p TvoiceDate Date

Sy FlightDepartureCountryld

Customer Numeric(4.0
Sy FlightDepartureCountryName a d c(4.0)
Sy FlightDepartureCityld ¥ CustomerName Character(20)
Sy FlightDepartureCityName ¥ CustomerTotalPurchases Price

Sa FlightArrivalAirportld
S¢ FlightArrivalAirportName

InvoiceTotalAmount Price sum(InvoiceFlightAmount)
Flight Flight

Sy FlightArrivalCountryld <

S¢ F[:hmrnvalcuunt:Name ? Flightid 1

Sy FlightArrivalCityld ¥ FlightAvailableSeats Numeric(4.0)

Sy FlightArrivalCityName Q InvoiceFlightSeatQty Numeric(4.0)

® FlightPrice 5\, FlightFinalPrice Price FlightPrice * (1-AirlineDiscountPercentage/100) IF AirlineDiscountPercentag...
© FlightDiscountPercentage é InvoiceFlightAmount Price InvoiceFlightSeatQty * FlightFinalPrice

A Airlineld
¥ AirlineName
¥ AirlineDiscountPercentage
l;\‘ FlightFinalPrice
A FlightCapacity
¢ FlightAvailableSeats
=[=] seat
¥ Fiightseatrd
9 Flightseatchar
P FlightSeatLocation
A Customerld
¥ CustomerName

Para entender o tema, nos basearemos na transacdo de Faturas (Invoice), que
possui um segundo nivel (Flight), que representa os voos incluidos na fatura.

Vamos nos concentrar nesta transagdo e no disparo de suas regras.



Reality

[ Fiight X &3] Invoice X

% Web Form | % Win Form

= Web Form | % Win Form ‘ Rules ‘ Events Variables‘ Help‘ Documentation | Patterns

Name
- @ Flight Name Type Formula
9 Flightid = % Invoice Invoice
Sa FlightDepartureAirportld 9 mvoicerd 1d
Sy FlightDepartureAirportName p TvoiceDate Date
Sy FlightDepartureCountryld .
A Customerld Numeric(4.0)
Sy FlightDepartureCountryName
Sy FlightdepartureCityld ¥ CustomerName Character(20)
Sy FlightDepartureCityName ¥ CustomerTotalPurchases Price

Sa FlightArrivalAirportld
S¢ FlightArrivalAirportName

\, InvoiceTotalAmount Price sum(InvoiceFlightAmount)
Flight Flight

Sy FlightArrivalCountryld H s

S¢ F[lghmrnvalcuunt:Name ? Flightid 1

Sy FlightArrivalCityld ¥ FlightAvailableSeats Numeric(4.0)

Sy FlightArrivalCityName ’ . P InvoiceFlightSeatQty Numeric(4.0)

® FlightPrice /,/ N\ @‘"\l FlightFinalPrice Price FlightPrice * (1-AirlineDiscountPercentage/100) IF AirlineDiscountPercentag...
© FlightDiscountPercentage / \ A InvoiceFlightAmount Price InvoiceFlightSeatQty * FlightFinalPrice

2 Airlineld

¥ AirlineName
¥ AirlineDiscountPercentage
l;\‘ FlightFinalPrice
A FlightCapacity
—) ® FlightAvailableSeats
=[=] seat
¥ Fiightseatid
9 Flightseatchar
P FlightSeatLocation
A Customerld
¥ CustomerName

Observemos que adicionamos a transagao Flight o atributo FlightAvailableSeats,
gue sera usado para registrar os assentos disponiveis de cada voo, que serdao
diminuidos cada vez que seja feita uma fatura para um cliente que compra uma
guantidade de assentos no voo.

0O adicionamos, entdo, a este nivel. Sera um atributo inferido.



Reality

'-u' Customer X

= Web Form | % Win Form | Rules | Events

Flight X [ Invoice X

| Name Type
» Web Form | % Win Form = = =
2 : % Web Form | & Win Form ‘ Rules ‘ Events | Vanables‘ Help‘ Docume =] Customer Customer
Name ? Customerld d
=[5 Flight Name Type Formula © Ccustomerame Name
9 Flightid = @ Invoice Invoice ® CustomerLastName Name
Sa FlightDepartureAirportld 9 mvoicerd d ® CustomerAddress Address, GeneXus
Sy FlightDepartureAirportName p TvoiceDate Date ® CustomerPhone Phone, GeneXus
Sy FlightDepartureCountryld A Cust 1 N {(4.0 @ CustomerEmail Email, GeneXus
ustomer umeric(4.
Sy FlightDepartureCountryName o(4.0) @ CustomerAddedDate Date
Sy FlightDepartureCityld ¥ CustomerName Character(20) ® CustomerTotalPurchases Price
Sy FlightDepartureCityName ¥ CustomerTotalPurchases Price -
Sa FlightArrivalAirportld Ja\ InvoiceTotalAmount Price sum(InvoiceFlightAmount)
S¢ FlightArrivalAirportName Flight Flight
FlightArrivalCountryld &
¥ Fligir % ? Fiighttd 1%
Sy FlightArrivalCountryName . .
S FlightArrivalCityld ¥ FlightAvailableSeats Numeric(4.0)
Sy FlightArrivalCityName ’ P InvoiceFlightSeatQty Numeric(4.0)
® FlightPrice /,/ ‘\\ /ay FlightFinalPrice Price FlightPrice * (1-AirlineDiscountPercentage/100) IF AirlineDiscountPercentag...
©':FlightDiscountPercentage / \ L;x InvoiceFlightAmount Price InvoiceFlightSeatQty * FlightFinalPrice

A Airlineld /
¥ AirlineName [
¥ AirlineDiscountPercentage
JE\‘ FlightFinalPrice
A FlightCapacity
¢ FlightAvailableSeats
=[=] seat

¥ Fiightseatid

9 Flightseatchar

P FlightSeatLocation

A Customerld

¥ CustomerName

Também adicionamos a transagdo Customer o atributo CustomerTotalPurchases,
para registrar o total comprado pelo cliente de passagens aéreas. Também o
adicionamos a nossa transagdo como atributo inferido.

Os atributos InvoiceTotalAmount, FlightFinalPrice e InvoiceFlightAmount da
estrutura de Invoice foram definidos como férmulas.



Invoice Rules

—_—
8§ Invoice X

© Web Form | % Win Form | Rules | Events | Variables | Help | Documentation | Patterns

Name Type
= E Invoice Invoice
? Invoiceld 1d
Q InvoiceDate Date
A Customerld Numeric(4.0)
¥ CustomerName Character(20) = 3 X
¥ CustomerTotalPurchases Price | [ycies .
b oicaTlal ot Biies Structure | % Web Form | % Win Form | Rules | Events | Variables | Help | Documentation | Patterns
=}|=| Flight Flight
¥ Fighu u 1=Default(InvoiceDate, &Today);
¥ FlightAvailableSeats Numeric(4.0) -
P InvoiceFlightSeatQty Numeric(4.0) =
By FiightFinalPrice Price 3oSubtract(InvoiceFlightSeatQty, FlightAvailableSeats);
‘/Z\ InvoiceFlightAmount Price 4
S Error("There is no more seats for sale")
6 if FlightAvailableSeats < ©0;
3= Add(InvoiceTotalAmount, CustomerTotalPurchases);
9
10

Na transagdo Invoice, definimos as seguintes regras para especificar seu
comportamento:

A regra Default, que inicializa o atributo da data da fatura com a data de hoje; a
regra Subtract, que diminui a quantidade de assentos disponiveis do voo de
acordo com a quantidade de assentos comprados na fatura -observemos que
estard diminuindo um atributo da tabela Flight: FlightAvailableSeats é, aqui,
inferido-; a regra Error, que exibe uma mensagem de erro se o voo ndo tiver
assentos disponiveis; e a regra Add, que soma o total da fatura ao total de
compras realizadas pelo cliente - novamente, atributo presente em uma tabela da
estendida, Customer-.



Evaluation Tree

(R) Default( InvoiceDate, &Today ); Invoice

(R) Add( InvoiceTotalAmount, CustomerTotalPurchases ); <Erorviever Erortiener>
(F) InvoiceTotalAmount = Sum( InvoiceFlightAmount ) <Toolbar>

(F) InvoiceFlightAmount = FlightFinalPrice * InvoiceFlightSeatQty | 1 [invoicetd |

(F) FlightFinalPrice = FlightPrice * (1 - AirlineDiscountPercentage...) | P——

(R) Subtract( InvoiceSeatQty, FlightAvailableSeats );

(R) Error( “There is no more seats for sale” ) if FlightAvailableSeats < O;

Customer Id [Customerld

Customer Name | CustomerName

Customer Total Purchases |CustomerTotalPurchases

Total Amount |InvoiceTotalAmount

|
Flight
| Flight Id Flight Available Seats | Seat Qty | Flight Final Price | Flight Amount

! [Fiightid | {{Fiig ats | | |InvoiceF Qty || FlightFinalPrice | |InvoiceFlightAmount

<FormButtons>

Resumindo, temos todas estas regras e formulas definidas na transagao Invoice:

A grande questdo é: como GeneXus sabe em que ordem deve dispara-las, quando
sim e quando nao?

Claro, ha uma primeira ordem natural que é a que corresponde a ordem dos
atributos na tela (de cima para baixo e da esquerda para a direita).



Evaluation Tree

(R) Default( InvoiceDate, &Today );

(R) Add( InvoiceTotalAmount, CustomerTotalPurchases );

(F) InvoiceTotalAmount = Sum( InvoiceFlightAmount )

(F) InvoiceFlightAmount = FlightFinalPrice * InvoiceFlightSeatQty
(F) FlightFinalPrice = FlightPrice * (1 - AirlineDiscountPercentage...)
(R) Subtract( InvoiceSeatQty, FlightAvailableSeats );

(R) Error( “There is no more seats for sale” ) if FlightAvailableSeats < O;

CustomerTotalPurchases

Invoice

error(‘There is no more seats...’) InvoiceTotalAmount

&« < > » SELECT
i L / InvoiceDate

FlightAvailableSeat  InvoiceFlightAmount \

Date 10/13/20
. \ / \ &Today
Customer 1d ol @ FlightFinalPrice

InvoiceFlightSeatQty

Customer Name

Uma regra ou formula é disparada assim que se tem a informacgdo de que precisa.
Por exemplo, a regra Default precisa apenas do valor da variavel &Today e saber
que esta em modo Insert. Por isso apenas abrimos a tela em modo Insert e ja
vemos o valor no campo, mesmo que ainda ndo tenhamos chegado nele (apenas
estamos posicionados sobre Invoiceld).



Evaluation Tree

Invoice
(R) Default( InvoiceDate, &Today );
(R) Add( InvoiceTotalAmount, CustomerTotalPurchases ); e : £
(F) InvoiceTotalAmount = Sum( InvoiceFlightAmount ) ¢ :
(F) InvoiceFlightAmount = FlightFinalPrice * InvoiceFlightSeatQty Date 1013020
(F) FlightFinalPrice = FlightPrice * (1 - AirlineDiscountPercentage...) P— {
(R) Subtract( InvoiceSeatQty, FlightAvailableSeats );
(R) Error( “There is no more seats for sale” ) if FlightAvailableSeats < O; Gustmertiene

Customer Total Purchases 000
B Invoice X
e | % Web Form | % Win Form | Rules | Events | Variables | Help | Documentation | Patterns Total Amount 0.00
Name Type Formula
=& 1voice Invoice Flight
§ invoicerd id
p FNOICEDE Date Flightid  Flight Available Seats Seat Qty Flight Final Price Flight Amount
# Customerld Numeric(4.0) 0 0 0 0.00 000
¥ CustomerName Character(20)
¥ CustomerTotalPurchases Price g 9 9 000 000
/a\ InvoiceTotalAmount Price sum(InvoiceFlightAmount) 0 |4 0 o 0.00 0.00
=[=] Fiight Flight
? Flightid d 0 0 0 0.00 0.00
¥ FlightAvailableSeats Numeric(4.0) o o i 000 200
P InvoiceFlightseatQty Numeric(4.0)
;{ FlightFinalPrice Price FlightPrice * (1-Air ercentage/100) IF Air ercentag... i il
/A, InvoiceFlightAmount Price InvoiceFlightSeatQty * FlightFinalPrice

Pensemos no que acontece com a férmula do primeiro nivel: InvoiceTotalAmount,
gue é uma soma de um atributo do segundo nivel. Como a féormula Sum necessita
apenas do atributo InvoiceFlightAmount, serd disparada para o cabecgalho antes
mesmo de ter sido possivel inserir a primeira linha, dando 0.



Evaluation Tree

Invoice

(R) Default( InvoiceDate, &Today );
(R) Add( InvoiceTotalAmount, CustomerTotalPurchases ); LA A
(F) InvoiceTotalAmount = Sum( InvoiceFlightAmount )

(F) InvoiceFlightAmount = FlightFinalPrice * InvoiceFlightSeatQty Date 1013020

(F) FlightFinalPrice = FlightPrice * (1 - AirlineDiscountPercentage...)

Customer Id 1
(R) Subtract( InvoiceSeatQty, FlightAvailableSeats );
” . e . . Customer Name Joseph N
(R) Error( “There is no more seats for sale” ) if FlightAvailableSeats < O;
Customer Total Purchases 25110.00
B0 Invoice X
% Web Form | % Win Form | Rules | Events | Variables | Help | Documentation | Patterns Total Amount 9900.00
Name Type Formula
=& 1voice Invoice Flight
§ invoicerd id
g; InvoiceDate Date Flightid  Flight Available Seats Seat Qty Flight Final Price Flight Amount
A Customerld Numeric(4.0) X 1 148 2 270000 540000
¥ Customerfiame Character(20)
¥ CustomerTotalPurchases Price X 2 A . (20000 4300 06
/&, InvoiceTotalAmount Price sum(InvoiceFlightAmount) i 0 5 0.00 000
Flight Flight
9 Flighud m 0 0 0 000 000
¥ FlightAvailableSeats Numeric(4.0) o b 000 000
P InvoiceFlightseatQty Numeric(4.0)
‘_;! FlightFinalPrice Price FlightPrice  (1-Air ercentage/100) IF Air ercentag... iRewsaw]
&\ InvoiceFlightAmount Price InvoiceFlightSeatQty * FlightFinalPrice

Mas em seguida, conforme inserimos linhas, para cada uma serd novamente
disparada. Mas, o que acontece se entramos em modo Update na transagao e, por
exemplo, modificamos algo de uma linha que ndo modifica de forma alguma o
InvoiceFlightAmount? (neste caso ndo temos nenhum atributo para modificar que
ndo modifique esse valor, porque os Unicos dois atributos editaveis sdo o Id da
linha que ndo pode ser modificado por ser parte da chave primaria e depois o
InvoiceFlightSeatQty que sim, modifica o valor de InvoiceFlightAmount, mas
imaginemos que houvesse)

Por exemplo, que deva ser indicado se algum dos passageiros é diabético e para a
linha em questdo tinhamos que sim e agora queremos mudar para nao.

Obviamente, nesse caso, a férmula do cabecalho ndo seria recalculada.
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Evaluation Tree

(R) Default( InvoiceDate, &Today );

(R) Add( InvoiceTotalAmount, CustomerTotalPurchases );

(F) InvoiceTotalAmount = Sum( InvoiceFlightAmount )

(F) InvoiceFlightAmount = FlightFinalPrice * InvoiceFlightSeatQty
(F) FlightFinalPrice = FlightPrice * (1 - AirlineDiscountPercentage...)
(R) Subtract( InvoiceSeatQty, FlightAvailableSeats );

(R) Error( “There is no more seats for sale” ) if FlightAvailableSeats < O;

CustomerTotalPurchases

error(‘There is no more seats...’) InvoiceTotalAmount

\ / InvoiceDate

FlightAvailableSeats InvoiceFlightAmount \

NN &Today
FlightFinalPrice

InvoiceFlightSeatQty

Isto “obviamente” também é verdadeiro para GeneXus, que internamente o que
faz é extrair as dependéncias existentes entre lugares que assumem os controles
na tela, as regras e as férmulas, para construir uma arvore de dependéncias
(conhecida como arvore de avaliagdo) que é a que determinard quais regras e
formulas deverao ser novamente disparadas diante de mudangas em atributos da
tela. Em nosso exemplo, sera assim:

11



Evaluation Tree

(R) Default( InvoiceDate, &Today );

(R) Add( InvoiceTotalAmount, CustomerTotalPurchases );

(F) InvoiceTotalAmount = Sum( InvoiceFlightAmount )

(F) InvoiceFlightAmount = FlightFinalPrice * InvoiceFlightSeatQty
(F) FlightFinalPrice = FlightPrice * (1 - AirlineDiscountPercentage...)
(R) Subtract( InvoiceSeatQty, FlightAvailableSeats );

(R) Error( “There is no more seats for sale” ) if FlightAvailableSeats < O;

CustomerTotalPurchases

error(‘There is no more seats...’) InvoiceTotalAmount

\ / InvoiceDate

FlightAvailableSeats InvoiceFlightAmount \

NN &Today
FlightFinalPrice

InvoiceFlightSeatQty

Por exemplo, vejamos o que acontece com o atributo InvoiceFlightSeatQty. Dele
depende a atualizagdo com subtract do atributo FlightAvailableSeats, assentos
disponiveis do voo, do qual depende, por sua vez, o disparo da regra error.

Por esse motivo a condi¢do da regra error deve ser escrita sabendo que sempre,
por esta dependéncia, ja tera sido executado o subtract e é por isso que se coloca
a condig¢do “menor que zero”.

Lembre-se de que, como ja estudamos, caso dé assentos negativos, se desfara
tudo o que foi feito até ocorrer este erro.

Por sua vez, também de InvoiceFlightSeatQty depende a atualizagdo da férmula
InvoiceFlightAmount, da qual, por sua vez, depende a do cabegalho,
InvoiceTotalAmount, da qual depende a atualizagdo do total de compras do
cliente.

Podemos imaginar que a arvore é executada de baixo para cima, ou seja, que cada

vez que muda o valor de um atributo, sdo executadas todas as regras e formulas
qgue dependem desse atributo (e que na arvore se encontram acima).

12



Evaluation Tree
CustomerTotalPurchases

Invoice

« < > » seLect , . ” .
error(‘There is no more seats...") InvoiceTotalAmount

d 0
Date 0917720 '\ / InvoiceDate

T FlightAvailableSeats InvoiceFlightAmount \

Customer Name Joseph \ / \ &Today
FlightFinalPrice

Customer Total Purchases 5400.00 ’nvoiCeFﬁghtSeatQty
Total Amount 5400.00
Flight
Flightld  Flight Available Seats Seat Qty Flight Final Price Flight Amount
P—— e . - ——
y 214 = , e InvoiceFlightAmount = FlightFinalPrice * InvoiceFlightSeatQty
Elo 0 0 0.00 0.00
0 ¢ 0 0 % 0.00 0.00
o ¢ 0 0 0.00 0.00
0 ¢ 0 0 000 0.00

Vamos seguir o exemplo anterior:
Se altera a quantidade de assentos em uma linha de uma fatura

(InvoiceFlightSeatQty), como este atributo intervém na férmula que calcula o valor
do voo (InvoiceFlightAmount), esta formula serd novamente disparada.

13



Evaluation Tree

Invoice

« < > » seect , . ” .
error(‘There is no more seats...") InvoiceTotalAmount

d 0
Date 0917720 \ / InvoiceDate

T FlightAvailableSeats InvoiceFlightAmount \

Customer Name Joseph \ / \ &Tod. ay
FlightFinalPrice

Customer Total Purchases 5400.00 ’nVOiCQF’ightsea tQty
Total Amount 5400.00
Flight
Flight Id Flight Available Seats Seat Qty Flight Final Price Flight Amouni
. . o . o . .
y 214 = , oo sanon InvoiceFlightAmount = FlightFinalPrice * InvoiceFlightSeatQty
Elo 0 0 0.00 0.00
b . . .
U ° 0 o0 o0 InvoiceTotalAmount = Sum( InvoiceFlightAmount )
o ¢ 0 0 0.00 0.00
0 4 0 0 0.00 0.00

Quando disparada novamente, também deverd ser novamente disparada a
formula correspondente ao total da fatura (InvoiceTotalAmount).
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Evaluation Tree
CustomerTotalPurchases

Invoice

« < > » seect , . ” .
error(‘There is no more seats...") InvoiceTotalAmount

d 0
Date 0917720 \ / InvoiceDate

T FlightAvailableSeats InvoiceFlightAmount \

Customer Name Joseph \ / \ &Tod. ay
FlightFinalPrice

Customer Total Purchases 5400.00 ’nVOiCQF’ightsea tQty
Total Amount 5400.00
Flight
Flight Id Flight Available Seats Seat Qty Flight Final Price Flight Amount
. . o . o . .
y 214 = , oo sanon InvoiceFlightAmount = FlightFinalPrice * InvoiceFlightSeatQty
Elo 0 0 0.00 0.00
b . . .
U ° 0 o0 o0 InvoiceTotalAmount = Sum( InvoiceFlightAmount )
o ¢ 0 0 0.00 0.00
0 4 0 0 0.00 0.00

Add( InvoiceTotalAmount, CustomerTotalPurchases );

Por ultimo, por alterar o total, também deverd ser disparada a regra
Add(InvoiceTotalAmount, CustomerTotalPurchases), uma vez que deverd ser
atualizado o total de compras do cliente.
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Evaluation Tree

(R) Default( InvoiceDate, &Today );

(R) Add( InvoiceTotalAmount, CustomerTotalPurchases );

(F) InvoiceTotalAmount = Sum( InvoiceFlightAmount )

(F) InvoiceFlightAmount = FlightFinalPrice * InvoiceFlightSeatQty
(F) FlightFinalPrice = FlightPrice * (1 - AirlineDiscountPercentage...)
(R) Subtract( InvoiceSeatQty, FlightAvailableSeats );

(R) Error( “There is no more seats for sale” ) if FlightAvailableSeats < O;

CustomerTotalPurchases

error(‘There is no more seats...")  |nvoiceTotalAmount

7

FlightAvailableSeats lnvoiceFIightAmount

\ / FlightFinalPrice

Além de serem disparadas todas as férmulas e regras envolvidas na ramificagao
direita da arvore a partir do atributo InvoiceFlightSeatQty, também serdo
disparadas as formulas e regras envolvidas na ramificagdo esquerda.
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Evaluation Tree
CustomerTotalPurchases

Invoice

« < > » seLect , . ” .
error(‘There is no more seats...") InvoiceTotalAmount

d 0
Date 0917720 \ / InvoiceDate

T FlightAvailableSeats InvoiceFlightAmount \

Customer Name Joseph \ / \ &Today
FlightFinalPrice

Customer Total Purchases 5400.00 ’nVOiCeFﬁghtseatQty

Total Amount 5400.00

Flight
Flight Id Flight Available Seats Seat Qty Flight Final Price Flight Amount

Subtract( InvoiceSeatQty, FlightAvailableSeats );

98 2 2700.00 5400.00

Error( “There is no more seats for sale” )
if FlightAvailableSeats < 0;

o |m| ~

=
D D & & D
o
o

Como ja vimos, ao alterar o valor do atributo InvoiceFlightSeatQty, também serd
novamente disparada a regra Subtract(InvoiceFlightSeatQty, FlightAvailableSeats)
gue atualiza a quantidade de assentos disponiveis no voo (FlightAvailableSeats).

E consequentemente, por modificar esta regra, o valor do atributo
FlightAvailableSeats sera avaliado para determinar se terd que disparar a regra
Error, que indica que ndo ha mais assentos disponiveis.

Se a condi¢do para disparar o erro for satisfeita, tudo o que foi feito na arvore
desde a mudanga no atributo InvoiceFlightSeatQty sera desfeito

automaticamente.

E os dados da base de dados voltardo ao estado anterior a execugdo da regra
Error.
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Reality
New receipt
3
fc &
G ‘ C—

Vejamos agora um exemplo em que uma regra nem sempre se dispara no
momento desejado.

Suponhamos que, imediatamente apds fazer uma fatura para um cliente por uma
guantidade de assentos de voo comprados, desejamos gerar um recibo de
pagamento. Se o cliente estiver em dia com os pagamentos, entdo geramos um
novo recibo,

18



Reality

Pending receipt

Name Type
g'{ =] % ReceiptOfPayment ReceiptOfPayment
gc‘ ? ReceiptofPaymentid d
— oEs— - © ReceiptofPaymentDate Date
- ® ReceiptOfPaymentStatus Status
— & Customerld Id
¥ CustomerName Name
=[=] mvoice Invoice
__________ : ? Invoiceld Id
— r 5‘ InvoiceTotalAmount Price
P ReceiptOfPaymentInvoiceT otalPayed Numeric(4.0)
—
I
= Z
\

mas se ndo estd, entdo adicionamos o valor desta fatura ao recibo pendente
anterior. Criamos uma transagdo ReceiptOfPayment.
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GeneXus’

Reality
Invoice
& < > »
ld
T >
Date 101120 | 39
Customer Id 1 | -
Customer Name Joseph | |
| v
Customer Total Purchases 14400.00 | RECEIPTOFPAYMENT Table
Total Amount 0.00 |
Flight | q
Flightid  Flight Available Seats Seat Qty Flight Final f'ﬂu Flight Amount
X 3 100 1 $LO 00 0.00
0 0 |O 00 0.00
| where Customerld = &Customerld
0 0 000 0.00
where ReceiptOfPaymentStatus
L) 0.00 0.00
= Status.Pending
0 0.00 0.00

A mesma é composta pelo identificador do recibo, a data, o status que é um
dominio enumerado, com os valores Pendente e Concluido, o cliente, e um
segundo nivel para registrar as faturas para as quais se emite o recibo de
pagamento.

Entdo, quando é inserida uma nova fatura, é pesquisado por programa se ja existe
um recibo desse cliente com status Pending.
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GeneXus’

Reality

Receipt Of Payment

&« < » » SELECT
Payment Id i
Payment Date 10011720
Payment Status Pending
. | Customer Id 14
Id Date Customer Id Invoice Total Amount |
v 1 10107/20 1 540000 w
Customer Name Joseph
Vo2 — ! 900000 RECEIPTOFPAYMENT Table
v 3 1011720 1 810.00 Invoice
Inveice Id Invoice Total Amount  Total Payed
CANCEL — _> X 14 540000 0
if exists x 2% 9000.00 0
X 3¢ 810.00 0
o 0.00 0
where Customerld = &Customerld
o 4 0.00 0
where ReceiptOfPaymentStatus
o 4 0.00 0
= Status.Pending ol 000 )
0 ¢ 0.00 0
INew row]

Se existir, é adicionada uma nova linha com esta fatura.
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GeneXus’

Reality
Receipt Of Payment

& < > » SELECT

Payment Id i
Payment Date 10/11/20
Payment Status Pending A4
Id Date Customer Id Invoice Total Amount
| Customer Id 1 %
v 1 10107/20 1 5400.00 w
Vo2 — ! 900000 RECEIPTOFPAYMENT Table Customer Name Joseph
v 3 1011720 1 810.00
Invoice
CANCEL > Invoice Ild  Invoice Total Amount Total Payed
i - 3 810.00 0
if not exists * &
[ 0.00 0
[ 0.00 0
where Customerld = &Customerld
0 ¢ 0.00 0
where ReceiptOfPaymentStatus o e 000 0
= Status.Pending o e o 0
New row]

Se ndo existir, sdo criados o cabecalho e a linha, e o cabecalho fica com status
Pending.
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Reality

Payment Id 1

Payment Date 1011120
Payment Status Pending v Status Completed
if InvoiceTotalAmount =
et 1o ReceiptOfPaymentinvoiceTotalPayed
Customer Name Joseph
Invoice
. - Name Type
Invoice Id Invoice Total Amount  Total Payed —_
=}/E4 ReceiptOfPayment ReceiptofPayment
x 1 5400.00 5400
4 I ? ReceiptOfPaymentId Id
=3 29 ST 0 P ReceiptofPaymentDate Date
X 3 P 810.00 0 » ReceiptOfPaymentStatus Status
09 0.00 0 A Customerld d
< le - . ¥ CustomerName Name
) = [ ] Invoice Invoice
ot o 0 9 mvoiceid 1
o ¢ 0.00 0 i,} InvoiceTotalAmount Price
09 0.00 o . ? ReceiptOfPaymentInvoiceTotalPayed Numeric(4.0)

[New row]

CONFIRM CANCEL DELETE

Em seguida, o cliente vem para pagar, entdo o funciondrio abre a transagdo e
modifica o atributo ReceiptOfPaymentinvoiceTotalPaid para as faturas que o
cliente deseje pagar.

O status do recibo (ReceiptOfPaymentStatus) s6 poderd ser definido como
Completed se coincidem para todas as linhas o valor de InvoiceTotalAmount com o
do ReceiptOfPaymentinvoiceTotalPaid. Suponhamos que essa modificagdo seja
realizada pelo usudrio, ou seja, que é ele quem modifica o valor de
ReceiptOfPaymentStatus, portanto, deve-se confirmar que ndo seja permitido
mudar para Completed se houver alguma fatura ndo paga ou paga
incorretamente.
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GeneXus’

Reality

Payment Id 1

Payment Date 10/11/20 5 s
i f ReceiptOfPayment X
C ‘ & o 7 | Rules =nts 3 ‘ e n ‘
Payment Status Completed v
1@Error('Incomplete payments')
Customer 1d ’ %ﬁ 2 if ReceiptOfPaymentStatus = Status.Completed
3 and InvoiceTotalAmount <> ReceiptOfPaymentInvoiceTotalPayed
4 and Update;
Customer Name Joseph
Invoice
Invoice Id Invoice Total Amount  Total Payed
X 14 5400.00 5400 4
X 2 4 9000.00 0 —
Not evaluated
X 3 0 81000 0 —
0 ¢ 0.00 0
0 ¢ 0.00 0
o 4 0.00 0
o ¢ 0.00 0
o 4 0.00 0

[New row]

CONFIRM CANCEL DELETE

Poderiamos pensar em colocar a seguinte regra de erro:

Condicionando-a para disparar quando estamos atualizando um recibo, o status é
Completed e ndo coincide o valor do atributo que indica o que deve ser pago e o
gue indica o que se pagou para uma linha.

No entanto... quando sera disparada esta regra?

Claramente se entramos na transagdo, mudamos o Status para Completed e para
uma linha inserimos um valor diferente do esperado, serd disparada.

Mas, o que aconteceria se para outra linha que tem zero na quantidade paga, nem
sequer entramos? A regra sera disparada?

A resposta é ndo. Quando executamos uma transagdo em modo Update, podemos
ndo querer modificar o cabegalho e alterar apenas uma linha. Nesse caso, o que
serd disparado? O cabecalho se atualizarda sempre. E entdo apenas a linha
modificada. Para ela, tudo sera disparado de acordo com a arvore de avaliagdo.

24



Reality
Faymessio 1 Parm(ReceiptOfPaymentld);
Payment Date 10/11/20
Payment Status Pending v __
Customer Id 1 ¢ -
Customer Name Joseph

oo if InvoiceTotalAmount <> ReceiptOfPaymentinvoiceTotalPayed
ok = false

Invoice Id  Invoice Total Amount  Total Payed else skt

ok = true

X 14 5400.00 5400 | endif

x 2% 9000.00 0
[ ReceiptOtPayment* X

% 3¢ 81000 0 tructure | % Web Form | % o | R s e | e

0 @ 0.00 0

1p&ok = CheckAllValid(ReceiptOfPaymentId)
0 @ 000 0 2 if Update and ReceiptOfPaymentStatus = Status.Completed
PPN OED o 3 on BeforeComplete; //equivalent with on AfterLevel event
4
o % e 0 S=Error('Incomplete payments')
0 4 0.00 0 6 if Update and ReceiptOfPaymentStatus = Status.Completed and not &ok

on BeforeComplete; //equivalent with on AfterLevel event

[New row] o

CONFIRM CANCEL DELETE

Como resolveriamos este caso entdo?

Uma solugdo é chamar um procedimento para o qual enviamos o id do recibo,
uma vez que demos tempo para modificar todas as linhas, e uma vez que estas
modificagbes foram realizadas na base de dados, mas antes do commit, assim
podemos desfazer. Esse procedimento percorre TODAS as linhas e garante que
nao ficou nenhuma com valor diferente para os atributos que nos interessam.

Embora para a regra Error poderia parecer que nao precisamos condicionar ao
evento BeforeComplete uma vez que a variavel &ok a ser avaliada ja est3, na
verdade é necessario. Se ndo condiciondassemos o erro para exatamente o mesmo
evento, isso quebraria as dependéncias entre as duas regras.

Cada evento de disparo tem sua propria arvore de avaliagdo, o que significa que se

condicionamos muitas regras para o mesmo evento, as ordenara no momento em
que o evento ocorrer de acordo com suas dependéncias, tal como vimos antes.
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Evaluation Tree

(R) Default( InvoiceDate, &Today );

(R) Add( InvoiceTotalAmount, CustomerTotalPurchases );

(F) InvoiceTotalAmount = Sum( InvoiceFlightAmount )

(F) InvoiceFlightAmount = FlightFinalPrice * InvoiceFlightSeatQty
(F) FlightFinalPrice = FlightPrice * (1 - AirlineDiscountPercentage...)
(R) Subtract( InvoiceSeatQty, FlightAvailableSeats );

(R) Error( “There is no more seats for sale” ) if FlightAvailableSeats < O;

CustomerTotalPurchases

error(‘There is no more seats...’) InvoiceTotalAmount

\ / InvoiceDate

FlightAvailableSeats InvoiceFlightAmount \

NN &Today
FlightFinalPrice

InvoiceFlightSeatQty

Concluindo, as regras e formulas que se definem em uma transagdao costumam
estar inter-relacionadas e GeneXus determina as dependéncias entre elas, bem
como sua ordem de avaliagado.
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Reality

Payment Id [}
Payment Date 10141720
Payment Status Incomplete payments —l
CustomerId 1] ¢
Customer Name Joseph
Invoice if InvoiceTotalAmount <> ReceiptOfPaymentinvoiceTotalPayed
ok = false
Invoice Id  Invoice Total Amount Total Payed else
&ok = true
X 14 5400.00 5400 endif
% 2 9000.00 9000
dJ [ ReceiptOtPayment* X
B 3% 31050 0 tructure | % 3 orm | Rules * | Events | Variables | Help | Documentation | Pattemns |
e 000 0 : :
1980k = CheckAllValid(ReceiptOfPaymentId)
L) 000 0 2 if Update and ReceiptOfPaymentStatus = Status.Completed
S Y00 D 3 on BeforeComplete; //equivalent with on AfterlLevel event
4
° ¢ 80 0 soError('Incomplete payments')
0 4 0.00 0 6 if Update and ReceiptOfPaymentStatus = Status.Completed and not &ok
7 on BeforeComplete; //equivalent with on AfterLevel event
[New row] -
CANCEL DELETE

As vezes, a arvore de avaliacio n3do determina a ordem de execugdo que
gueremos: um exemplo claro disso é o que acabamos de ver, onde devemos
atrasar o momento de disparo do procedimento que verifica os registros das linhas
e o erro subsequente.
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Navigation Report

[E invoice X [F] Navigation View X

Pattern: | |

Invoice

%:Ousmmer ( Customerid )
@—mvmcemtammmmt navigation
it (Invoiceld )

BB ivuioerRhimen it navisatint

it ( Invoiceld, Elightld )
Flight ( Flightld )

~Airline ( Airtineld

INSERT INTO Invoice (InvoiceDate, Customerld)

UPDATE Invoice (InvoiceDate, Customerld)
DELETE FROM Invoice

UPDATE Customer (CustomerTotalPurchases)

Level InvoiceFlight

~Airline ( Airfineld )

NSERT INTO InvoiceFlight (Invoiceld, |nvoiceFlightSeatQty, Flightld)
UPDATE InvoiceFlight (InvoiceFlightSeatQty)
DELETE FROM InvoiceFlight
UPDATE Flight (ElightAvailableSeats)
Prompts
Table Program In Parameters Qut Parameters
Elight [ ex0080 Elightld
BE InvoiceFlight 2 Gx00F1 Invoiceld Flightld
[ Gustomer 3 Gx0010 Customerld
R Invoice [ ex00E0 Invoiceld

Invoice X [F]

Pattern: | |

GeneXus

Detailed Navigation Report

Navigation View X

‘ Level InvoiceFlight

FElightAvailableSeats. Enabled = 0
CustomerTotalPurchases. Enabled = 0;
READ InvoiceFlight
WHERE
InvoiceFlight Invoiceld = Invoiceld
InvoiceFlight. Flightld

Flight. Flightld = InvoiceFlight. Flightld
NTO Airlineld FlightAvailableSeats FlightPrice FlightDiscountPercentage

READ Airline ALLOWING NULLS
WHERE
Airline_Airlineld = Flight. Airlineld
NTO AirlineDiscountPercentage

00) IF AirlineDiscountPercentage >= Elightl

ElightFinalPrice = FlightPrice * ( 1 - AirlineDiscountPercentag;

InvoiceFlightAmount = InvoiceFlightSeatQty * FlightFinalPrice:

InveiceTotalAmount =
InvoiceTotalAmount. getoldvalue() + InvoiceFlightAmount IF insert; InvoiceTotalAmount. getoldvalue() + Invo

CustomerTotalPurchases = CustomerTotalPurchases. getoldvalue() + InvoiceTotalAmount - InvoiceTotalAmo|

Elight = Fligh ldvalue() + InvoiceFligh Qty. getoldvalue() IF d.

Error( "There is no more seats for sale” ) IF FlightAvailableSeats < 0

NSEI

T INTO InvoiceFlight (Inveiceld, InvoiceFlightSeatQty, Flightld)

UPDATE InvoiceFlight (InvoiceFlightSeatQty)

DELETE FROM InvoiceFlight

UPDATE Flight (FlightAvailableSeats)

After Complete Rules

preCheckReceiptOfPayment Call(Customerld, ,, Invoiceld) IF insert

Se deseja ver mais detalhadamente a ordem das avaliagGes disparadas por
GeneXus, pode utilizar a lista de navegagao detalhada.

Aqui vemos a diferenca entre ambas... vejamos, por exemplo, que na navegagao
detalhada nos sdo mostradas as regras e os momentos em que serao disparadas, o

que nao ocorre no outro caso.

A navegacdo detalhada pode ser util nos casos em que precisamos entender bem
onde esta sendo disparada uma férmula ou regra, mas normalmente leva mais
tempo de especificagdo e, muitas vezes, ndo precisamos disso.
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B TravelAgency - GeneXus Trial - X
File Edit View Layout Build Knowledge Manager Window Tools Test Help
NEEXDBIDCD ., 2% » | Netbnvionment -] Release -

% KB Explorer 2 X

pen: [Name or Patiem |

Ir o]

™ TravelAgency
/- Root Module

References

sapadoiy

> Y Customization

[=] ToBe Defined
[ cenerators Options

=) Documentation Wiki

Output
Team Development
Themes

Background Specification

Custom Build Build With This Only
Jenkins Server
Pattems Call tree for Build

Table & Transaction Diagrams

Concurrent Generation

Concurrent Generation Instances

Concurrent Specification Instances

KB Explorer
Trace
Help Specification Type

Show detailed navigation

£ Output s X
Show: Genera Fixias [ [ Autosera]

AModels\TravelAgency

Para habilita-la, deve ir ao menu Tools > Options e, dentro da categoria Build,
ativar a propriedade Detailed Navigation.
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