Redundant attributes and their maintenance

GeneXus

In this video, we will see how to define inferred attributes or formulas-which, by
definition, are not stored-as redundant and make them attributes of a database
table.
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As we know, GeneXus automatically normalizes the database in Third
Normal Form, which implies that the only attributes that can be in more
than one table are those attributes that are a primary key and perform
foreign key functions.

The rest of the attributes, which are called secondary, are stored in a
single table and determined by the primary key. If they are added to a
different transaction, GeneXus will infer them, retrieving their value from
the table where they are stored by means of the foreign key.

In addition, when we define an attribute as a formula in a transaction, it is
no longer stored and becomes a virtual attribute.

However, for performance reasons, in some cases we want to allow an
inferred attribute to be stored in the table associated with the transaction
where it is inferred, or a formula attribute that must perform many
calculations and is time consuming whenever its value is retrieved to be
stored in its associated table in order to obtain the value more quickly.

GeneXus allows storing an attribute that by default is not stored in a table,
defining it as redundant.
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When we make an inferred attribute redundant, it is called referential
redundancy.

This approach to attribute redundancy was mainly motivated by the need
to improve performance.

Let's suppose that the table of tourist attractions had millions of records,
and we would like to retrieve those corresponding to countries whose
name is alphabetically later than a given value, and whose city name is
later than another.

For optimization purposes, we know that sorting by filter attributes is the
most convenient option.

If we look at the navigation list, on one hand we see that the search is
optimized in terms of navigation filters, but note that two joins will have to
be made since CountryName and CityName are not in the Attraction table
being run through. However, if they were in the table...
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...there would be no join to perform, so the performance would improve.

In both cases, we are informed that because there is no index for the
order we defined, we could notice performance problems.The intelligence
and capabilities provided will depend on the DBMS being used. We know
that DBMSs now are much more intelligent than in the past and have

strategies to optimize searches.

However, in some cases to solve a query it will be necessary to create a
temporary index that will be deleted after the query, and so on every time

the query is executed.

If this were the case, and we needed, precisely to avoid this continuous
creation of an index and its subsequent elimination, to create a user index

for these attributes...
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...we will only be able to do it if both are in the Attraction table.
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Let's see in GeneXus how to declare redundancy and its effects.

We have the Attractions transaction that infers, as usual, the values of

CountryName and CityName from the foreign keys. In fact, if we look at
the structure of the attractions table we can see that these attributes are

not present, and only the foreign keys are there.
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We already have some data loaded at runtime: two countries with their
cities. Let's pay special attention to 1, France, with its two cities Paris and
Nice. Then we see that we have 3 attractions in France: two in Paris and
one in Nice.



File Edit View Layout Build Knowledge Manager Window Tools Test Help

C \Models\GX17StableFon \GXExper3

S{O707S

B @) LD A O S R o s N - Relea | andid 170 snapsl @ GeneXus Develope X | @ Country X @ Auaction . -
KB Explore, 4 GXN796\SQLEXPRESS GXExpertaDB - dbo Attraction - Microsoft SQIL Server Management Studio Quick Launch a8 x 2 x
File Edit View Project QueryDesigner Tools Help
N CXExped | © T B-0-2 L By BRI RRD XOTH - - Change Type = | "8 & | [ 42 %@ <
Root vecu |
GXN796\SOLEXPRESS...- dbo.Attraction & X ¥
¢ - Amractionld _ Atvraction..  Counmyld  Cityld AtractionP...  AttractionP.
@ GX.KB._TravelAgency-Customer A 1 Eitfel Tower.. 1 1 <Binary dat.. gudbfilecEiff..
= 5 @ GX_KB_TravelAgency-Customer 2 Smithsonian.. 2 1 <Binary dat.. gxdbfile:sm
- o GXKE
= r\l 3 W GX_K8_TravelAgencyDSO 3 Matisse Mus.. 1 2 <Binary dat. gxdbfile:Mu
= o & W GX KB TravelAgencyForDSO o4 Louvre Mus.. ] 1 <Binary dat.. gdbfilelo.
Ld W GX.KB TravelAgencyfromGX16 I |y NuUiL NutL L UL AL
el 7 @ GX_K8_TravelAgencyfSDSO
o & @ GX_KB_TravelAgencylmporfrom
5o # W GX_KB_TravelAgencyWebPanel: Ly
= % W GX_K8_TravelAgencyWp
el 3 @ GX_KB_WebPanelTypes
= g = ' GXExpert3DB
Database Diagrams
Tables
System Tables
= # W FileTables
= % ¥ Extemal Tables
T ™ Graph Tables
& M dbo.Airline
e # M dbo.Attraction
o % & dbo.Country
= i B8 dbo.CountryCity
;.“5, % M dboFlight
- @ B dboFlightSeat
o G I3 Views
B4 @ W External Resources
off Referd & Synonyms
Y cust 5 # Programmability
2 o] 5 W Service Broker
4 ¥ Storage
4 i Security .
1 KB Explorer Preferences  mponsive

676

If we look for the data of the tables in SQL Server... we see that in the
Attractions table there are only the foreign keys.
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Well, now in Attraction we want to define the two inferred attributes as
redundant. To do so, in the editor of the transaction structure, we add this

column...
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... Which provides check boxes to indicate which attributes of the
transaction structure we want to make redundant. It only offers us to make
the inferred attributes redundant. If there were formula attributes, it would
also offer us to make them redundant, as we will see.

We are going to select both, because we want both to be redundant in the
Attraction table.
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Let's save. We see that the attributes have been added to the table
structure and it is indicated in this way that they are redundant.
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If we now execute it, clearly we will have to reorganize the Attraction table

to add those attributes that so far were inferred but now we want them to

be stored.
Note that it is indicated where their values will be taken from.

Well, we expected this. But, what are these three internal procedures that

GeneXus will create?
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Let's start by examining the last one. Its name is

AttractionLoadRedundancy. Here it says that it is the procedure for
loading the redundancies of the Attraction table. And it tells us which
redundant attributes it has to load. What this procedure will do is to run
through the entire table of attractions. For each one, it will go to Country
to find the value of the CountryName attribute and store it in the
redundant attribute of this Attraction table. Also, it will go to the cities
table to find the value of the CityName attribute and store it in the new

redundant CityName attribute in this Attraction table.

In sum, it must automatically execute this procedure after reorganizing
the Attraction table so that the redundant attributes are loaded with the

corresponding values.
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Ok, but what about these two procedures?

If we look at the first one, we see that it is a procedure to update the
redundancies of the Country table. We know that the CountryName
attribute of this table is redundant in Attraction. This means that if we
execute the transaction and change the name of a country, this change
should also be made for all the attractions that correspond to that country
in order to keep the redundancy up to date. This is what this procedure
will do, which will be invoked transparently every time the user changes
the value of CountryName for a Countryld through the Country
transaction (or its business component). Here we can see that the
procedure receives as parameter the value of the primary key to
instantiate that record; then it runs through the table of attractions
filtering by that value, and for each attraction it updates the CountryName
in that table.



[® SxExperts - Genexus 17 - 0o
File Edit View Layout Build Knowledge Manager Window Tools Test Help

BlXx allplel» X, » NETEnvionment  ~|| Release + _ ! Android | 17.9-SNAPSHOT
# KB Explorer 2 X [ Attrction X [T Attraction X [M] Impoct Analysis X O Propedies ?ox
ope: = 25 | Fir
ich Database needs to be reorganized. 5] | Fitter X
This report describes Database changes and how they will be handied by reorganization programs.
Please se o to proceed or Cancel

Table CountryCity update redundancy procedure

[NCountyCiny Text storage area

Minimum number of € 0

Change frequency 0. Pretty Often

Table Storage Type Row Based
0 Errors [ 0 Warnings | 4 Success
Output ? X

Show: Build sXlas 7]\l # Autoscroll

P KB Explocer Preferences Q| Properties T Toolbax (8} Tests Explor. Respoasive

C\Models\GX17StableF o9\ GXExper3

What about this other procedure? The same goes, but to keep the
redundancies relative to the cities table updated. That is to say, when the
name of a city in a country is modified from the Country transaction, this
procedure will be automatically and transparently executed. The country
ID and the city ID will be sent to it by parameter, this table record will be
accessed, and for each matching Attraction record, the value of the
redundant attribute CityName will be modified in Attraction.

These procedures will then be created in this reorganization, and the logic
we just explained will be added to the transactions.
We reorganize.
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Now let's see the table in SQL Server. The redundant attributes were
added and assigned their corresponding value.

We are now going to change the name of the country France to its name
in Spanish, Francia. We will do it through the transaction.

Let's look at the table data... the name in the transaction table has
changed... and let's see what happened to the redundant attribute... just
as we expected, it was updated.

Likewise, if we are going to modify the name of a city, for example Nice,
writing it now in Spanish (Niza)... we see that in the cities table it has been
changed obviously, and now in the Attractions table... too.

That was due to the modification made through the Country transaction.
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Let's see what happens if we do it through a procedure... We have a web
panel for the user to enter a country ID, and when pressing the button we
invoke a procedure that receives that ID and goes to the Country table to
change the value of the CountryName attribute for the country with that

ID to “Something.” Let's run it to test it.

We choose the country with ID 1, which is France. In the Country table, its
value was indeed changed to the one assigned by the procedure. But now
let's see if the procedure kept the redundancy in Attraction up to date. No,

it did not.
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GeneXus invokes those procedures that we saw whose names ended in
UpdateRedundancy only when the modifications are made through the
transaction (or the business component, logically). It doesn't invoke them
when the modifications are made in any other way.

So, we must be careful. In case of modifying attributes that are redundant
in other tables through another way than the transaction or the business
component, the developer will be responsible for keeping the redundant
attributes up to date. GeneXus won't do it.
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The other case of redundancies that we had already mentioned was that
of formulas. In this example, we see that in addition to offering
redundancy of the inferred attributes, it also offers redundancy of the two
formulas defined for the transaction: the horizontal one that applies a
discount to the price of the flight according to the discount percentage
set by the airline, and the aggregate one that counts the number of seats
on the flight.

Defining these formulas as redundant will add the attributes to the table.
In addition, obviously, in the reorganization GeneXus must also create a
procedure to load them with the corresponding values.




Formulas redundancy

Table Flight load redundancy procedure 2
=] Fight
i ? Flighttd Redundant attributes FlightFinalPrice, FlightCapacity
- p FlightPrice Procedure Name FlightLoadRedundancy
A Airlineld

For Each Flight (Line: 2)

»

= AirlineName

- ¥ AirlineDiscountPercentage

KR0O0

) (T ) Elightld
8 F—
4, F\ghtFma\F‘lce Index. IFLIGHT
@Y FlightCapacity Start from:  FirstRecord
E\E‘ Seat Loop while:  NotEndOfTable

7 Flightseatd Join location:  Server
> ? FlightSeatChar

@:Fh ht ( Flightld ) ice™(1 - AirlineDi
. p FlightSeatLocation Fhight { Zhgntia } FlightPrice®(1 - AirlineDiscountPercentage/100)

=Airline ( Airineld )

X X X . count{FlightSeatLocation)
UPDATE Flight (ElightFinalPrice, FlightCapacity)

B@thht T

? For Each FlightSeat (Line: 5) 2
¥ Flightrd

- ® FlightPrice e Flightld

~ ® Airlineld Index: IFLIGHTSEAT

- Qg FlightFinalPrice Na tion Start from:  Flightld = @Flightld

& FlightCapacity Loop while:  Flightld = @~Flightld

%:FHDNSEEI ( Flightld, FlightSeatld, FlightSeatChar )

That is, a procedure where for each record in the Flight table it will trigger
the calculation of each formula... for FlightFinalPrice it will have to go to
Airline to find the value of AirlineDiscountPercentage, and store its value
in the redundant attribute; for FlightCapacity it will have to count the
associated records in the FlightSeat table, and store the result in the
redundant attribute.
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=] Fight
- § Flightd
- FiightPrice
A Airlineld
= AirlineName
- ¥ AirlineDiscountPercentage
- Jak, FiightFinalPrice
b & FlightCapacity
E\E‘ Seat
7 Flightseatd
> ? FlightSeatChar
- p FlightSeatlocation

¥ Flightzd
-~ ® FlightPrice
@ Airlineld

b é, FlightFinalPrice
+ A FlightCapacity
- i&;”urhneName

KIRIOE

Table Flight load redundancy procedure

Redundant attributes.

Procedure Name:

ElightFinalPrice, FlightCapacity, AirlineName

FlightLoadRedundancy

For Each Flight (Line: 2)

Orde Elightld

Index: IFLIGHT

Navigation filters: Start from
Loop while:
Server

FR-Flight ( Flightid )

FirstRecord
NotEndOfTable

@:Air\ine ( Airlineid )

UPDATE Elight (AifineName, FlightFinalPrice, FlightCapacity)

For Each FlightSeat (Line: 5)

FElightld

Index: IFLIGHTSEAT

ters: Start from
Loop while

El

=)

Elightid
Flightld

@~Elightid
@Flight!

htl
t

=)

@=FhumSeatthcmFd ElightSeatid, FlightSeatChar )

If we also define, for example, AirlineName as redundant-that is, a
referential redundancy-its value would be loaded into the table in this
same procedure. That’s why the name of the procedure is always the
concatenation of the name of the table where the redundancies are, in
this case Flight, and LoadRedundancy. That is to say, in this procedure all
the redundancies of the table will be loaded: the referential ones and
those of formulas.

And it will be the procedure automatically invoked in the reorganization,

after the new attributes are added to the database table.




Formulas redundancy

=)&) Flight Flight
- ¥ Flightd d
- p FlightPrice Price p AirlineName
A Airlineld d - AirlineDiscountPercentage
- AirlineName ] Name
- ¥ AirlineDiscountPercentage D Percentage
b & FlightFinalPrice Price GetFinalPrice(Airlineld, FlightPrice)
—\E‘Seat Seat -
- ¥ Flightseatd i . @ FlightPrice
- ? FlightSeatChar SeatChar i Airlineld
- p FlightSeatLocation Location *;thhtFma\Pnce
-AFMghtCapa:iw
| Rutes|
‘ ) = flight_info
1-for each Flight CFightid 1 FlightFinalPice [ FlightCapacty
2 print flight_info
3L endfor

Let's focus only on the formulas again. Of course, once they have been
made redundant, when information on flight price or capacity is needed,
the formula will not be triggered again, but the stored value will be
retrieved, and that is exactly the point.

Hypothetically, if we had to run this list millions of times, and if there were
thousands of seats for each flight, calculating the FlightCapacity formula
every time could become a performance problem. Having it redundant
saves us from having to make the calculation for each query. There is only
the cost of the calculation to load the redundant attribute the first time,
and to keep it up to date afterwards.

For the horizontal formula of the example, the usefulness of defining it as
redundant doesn't seem too clear, at least in terms of performance, unless
we need, for example, a panel or web panel where the user wants to filter
the flights shown in a grid by flight price.

The case would become more interesting if the horizontal calculation
involved many tables of the extended one. Or, even more so, if it were a
horizontal formula of the kind that is solved by invoking a procedure that
does perform a complex calculation.




Formulas redundancy

=)&) Flight Flight
- ¥ Flightd d
- p FlightPrice Price p AirlineName
A Airlineld d - AirlineDiscountPercentage
- AirlineName ] Name
- ¥ AirlineDiscountPercentage D Percentage
b Qg FlightFinalPrice Price FlightPrice™(1 - AirlineDiscountPercentage/100)
—\E‘Seat Seat -
- ¥ Flightseatd i . @ FlightPrice
- ? FlightSeatChar SeatChar i Airlineld
- p FlightSeatLocation Location *Q,thhtFma\Pnce
- AFMghtCapaciw
For each Flight For each Flight.Seat new
FlightPrice *= 1.1 where Flighld = 4 FlightId = 12503
endfor Delete FlightPrice = 560

AirlineId = find(AirlineId, AirlineName = "Air Europe")
new
FlighSeatId = 1
FlightChar = 'B'
FlightSeatLocation = Location.Window
endnew
endnew

endfor

If there is a clear advantage to redundant formula attributes, what is the
disadvantage?

That they should always be kept up to date, and that update has a cost. If
the value of FlightPrice is changed through the Flight transaction (or its
business component) the horizontal formula involving it will be triggered
again as usual. The same happens if a line is added or deleted: the
FlightCapacity formula is triggered again. In both cases, its value is stored
in the redundant attributes and the developer doesn't have to worry about
doing it.

However, as in the case of referential redundancies, if the modification is
done with a procedure, as in these examples, GeneXus will do nothing.
Here the developer will have to worry about updating the redundant
attributes by adding code.
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Formulas redundancy

B% Flight Flight B@fﬁ\ir\ine B@?Air\ine Structure
? Flightid d - ? Airlineld - ? Airlineld
p FlightPrice Frice p AirlineName - AirlineName
i A Airlineld Id - AirlineDiscountPercentage - AirlineDiscountPercentage
@ AirlineName | Name
¥ AirlineDiscountPercentage D Percentage
i A FlightFinalPrice Price FlightPrice™(1 - AirlineDiscountPercentage/100) B@ithht Structure
& FlightCapacity Numeric(4.0) count(FlightSeatLocation)
E||E| Seat Seat FlightPrice
? FlightSeatld d i Airlineld
? FlightSeatChar SeatChar é FlightFinalPrice
p FlightSeatLocation Location é FlightCapacity
Table Airline update redundancy procedure &
Redundant attributes to update: ElightFinalPrice
From attributes to update AirlineDiscountPercentage
Procedure Name AirlineUpdateRedundancy

What happens if the user enters the Airline transaction and modifies the
discount percentage for an airline? (or does it through the business
component).

In Flight the redundant formula FlightFinalPrice depends on that value, so
the redundant value stored for all Flight records belonging to that airline
should be updated.

GeneXus will create in the reorganization the procedure whose name is
the concatenation of the table name, in this case Airline, and
UpdateRedundancy, as it did with referential redundancies.



Formulas redundancy

=[] Aight
= § Flightd
? FlightPrice
- A Airlineld
= o AirlineName
- ¥ AirlineDiscountPercentage
- o, FlightFinalPrice
B-\E‘ Seat
- Fiightseatd
? FlightSeatChar
p FlightSeatLocation

E-;A\rlme
? Airlineld
p AirlineName
@ AirlineDiscountPercentage

KEOg

Table Airline update redundancy procedure

Redundant attributes to update
From attributes to update

Procedure Name

FlightFinalPrice

AirlineDiscountPercentage

AirlineUpdateRedundancy

For First Airline (Line: 1)

Orde Airlineld

Index: IAIRLINE

avigation filters: Start from: Airlineld = @Airlineld
Loop while Airlineld = @Aidineld

@#\ir\ine ( Airlineld )

EEEArine stuctwe
? Airlineld
® AirlineName
Loe AirlineDiscountPercentage

For Each Flight (Line: 3)

Order Airlineld
Index: IFLIGHT1
Start from Airlineld = @Airineld
Loop while:  Airlineld = @Airineld

@: light { Flightid )

UPDATE Elight (FlightFinalPrice)

B-@;F\lght Structure
- § Fightts
- ® FlightPrice
- @ Airlineld
- Jah, FiightFinalPrice
B g, FlightCapacity

This procedure will be invoked from the Airline transaction by passing it
the ID and the procedure will access the corresponding record. Next, it
will run through the Flight table filtering by that airline and trigger the
FlightFinalPrice formula again, storing its result in the table.

All this implies a performance cost. Therefore, a very careful assessment

should be made of when it is convenient to make a formula redundant and

when it is not.




Formulas redundancy: limitations

- ¥ Fightrd
p FlightPrice  FlightInstanceDate
+ A Flightld
-« FlightPrice [l
E é FlightInstancePrice I:‘ FlightPrice®0.8 IF FlightInstanceDate < #2021-01-01#; FlightPrice OTHERWISE
? Invoiceld
p InvoiceDate
—E FlightInstance
9 Fiightinstanceld
p InvoiceFlightInstanceQty
A InvoiceFlightInstancePrice FlightInstancePrice*InvoiceFlightInstanceQty

For the moment, the maintenance of redundant formulas has some
limitations.

For example, when we have these three related transactions, where the
Flight transaction records the generic information of a flight, such as its
price, but the Flightinstance transaction is the one corresponding to the
actual flight on a given date. In it, the price of the actual flight is obtained
with a formula that takes into account the list price of the flight according
to the date.

And then we have a transaction to record flight invoicing. The lines record
the flights for which tickets are being purchased, and how many tickets
for each one. Then this formula calculates the price for each line, using
the inferred formula attribute of Flightinstance, which in turn is a formula,
as we said.

Suppose we want to make this formula redundant in the
InvoiceFlightinstance table. If we only make it redundant...




Formulas redundancy: limitations

Database needs to be reorganized.

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

Flightld

? Fighterice ] Reorganize Cancel
Pattern: I:l
O voicsFiightnstance Table InvoiceFlightinstance load redundancy procedure
@ _ ¥ InvoiceFlightl
Redundant attributes: InvoiceFlightinstancePrice
Elnvmca Tr——————] Procedure Name: InvoiceFlightinstance LoadRedundancy
? Invoiceld

H For Each InvoiceFlightinstance (Line: 2)
p InvoiceDate

E'E Flightinstance Orde Invoiceld , Flightinstanceld
? FlightInstanceld Index: IINVOICEFLIGHTINSTANCE
p InvoiceFlightnstanceQty a tion Start from:  FirstRecord

& InvoiceFlightInstancePrice Ia:ipe‘;:"h le: NotEndOfTable
Serv

@:mvomeFIlQhﬂnslance ( Invoiceld, Flightinstanceld )
~Flightinstance ( Flightinstanceld }
~Elight ( Elight!d )

UPDATE InvoiceFlightinstance (InvoiceFlightinstancePrice)

...the procedure for loading the redundancy will be handled correctly, by
going to the InvoiceFlightinstance table and triggering the horizontal
formula for each record, and storing it.

However, redundancy update procedures will not be created.




Formulas redundancy: limitations

=EFig cEasne
? thhtld . ? i —
p FlightPrice  FlightInstanceDate
+ A Flightld
-« FlightPrice [l
E é FlightInstancePrice I:‘ FlightPrice®0.8 IF FlightInstanceDate < #2021-01-01#; FlightPrice OTHERWISE
? Invoiceld

p InvoiceDate
—E FlightInstance
= ? FlightInstanceld
p InvoiceFlightInstanceQty
A InvoiceFlightInstancePrice D FlightInstancePrice*InvoiceFlightInstanceQty

What do we mean?

That if the user executes the Flightinstance transaction and changes, for
example, the value of FlightinstanceDate (suppose that from a lower date
than this to a later one), since the horizontal formula will be triggered
again and its value will be changed, we would expect the transaction to
invoke a procedure-FlightinstanceUpdateRedundancy-that will go to the
FlightInstance table and update the corresponding redundancies. But it
won't.

Similarly, we would expect that if the user changes the value of the
FlightPrice attribute through the Flight transaction there would also be a
FlightUpdateRedundancy procedure that goes to the
InvoiceFlightinstance table to recalculate and re-store the redundancies
of the formula attribute that should be changed when the
FlightInstancePrice is changed, when applicable. It won’t do it either.




Formulas redundancy: limitations

g thhtld . f i —
p FlightPrice  FlightInstanceDate
- A Flightld
-« FlightPrice [l
- A FlightInstancePrice O FlightPrice®0.8 IF FlightInstanceDate < #2021-01-01#; FlightPrice OTHERWISE
Ber I
? Invoiceld

p InvoiceDate
EE FlightInstance
¥ Flighttnstancetd
p InvoiceFlightInstanceQty
& InvoiceFlightInstancePrice O FlightInstancePrice*InvoiceFlightInstanceQty

But what if we also make the involved horizontal formula redundant?




QE InvoiceFlightistance Table Flight update redundancy procedure
g«; thm Redundant attributes to update FlightinstancePrice, InvoiceFlightinstancePrice
.

= Flightinstance From attributes to update FlightPrice

Procedure Name: FlightUpdateRedundancy
For First Flight (Line: 1)
Flightid
Index: IFLIGHT
n filters: Start from Elightld = @Flightld
Loop while:  Flightld = @Flightld

F-Fiight ( Frightid )

For Each Flightinstance (Line: 3)

1]

Flightld

Index: IFLIGHTINSTANCE1

Start from Elightld = @Elightld
Loop while:  Flightld = @Flightld

@:ﬂg htinstance ( Flightinstanceld )

UPDATE Elightinstance (ElightinstancePrice

For Each InvoiceFlightinstance (Line: 5)

FElightinstanceld

ndex: [INVOICGEFLIGHTINSTANCE1
Start from: FElightinstanceld = @Flightinstanceld
Loop while:  Flightlnstanceld = @Flightinstanceld

We will see when reorganizing that in addition to reporting the changes in
both tables to add the two formulas as redundant, and the two procedures

for loading the redundancies, two UpdateRedundancy procedures will be
created.

The first one that is triggered from the Flight transaction when the price is
changed and will update the first redundant formula in Flightinstance.
Then, from it, the second one in InvoiceFlightinstance.




og InvoiceFlightinstance

@ Flightinstance
@ _* Flight
|4
© ,* Flighthstance
(] '- Flightinstance
@ ,* InvoiceFlightinstance

‘ Table Flight update redundancy procedure 4

./ InvoiceFlightinstance
@ Flightinstance

(] !;- Flight

(/] I:. Flightinstance

ok

(] .:- InvoiceFlightinstance

Table Flightinstance update redundancy procedure A

Redundant attributes to update: InvoiceFlightinstancePrice

From attributes to update ElightinstanceDate, FlightInstancePrice

Procedure Name: FlightinstanceUpdateRedundancy

For First Flightlnstance (Line: 1)

QOrder: Elightinstanceld
Index: IFLIGHTINSTANCE

Navigation filters: Start from: Elightinstanceld = @Flightinstanceld
Loop while Elightinstanceld = @FElightlnstanceld

@:Flmhtlnstance ( Elightinstanceld )

For Each InvoiceFlightinstance (Line: 3)

er Elightinstanceld
Index: [INVOICEFLIGHTINSTANCE1
Navigation filters: Start from: Flightinstanceld = @FlightInstanceld
Loop while Flightinstanceld = @FlightInstanceld

@=\nvowceFIiohtInstance ( Invoiceld, Flightinstanceld )

UPDATE InvoiceFlightinstance (InvoiceFlightinstancePrice)

The second procedure will be executed when the flight date is changed

from the Flightinstance transaction, and will update the redundant
attribute in InvoiceFlightinstance.
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=&

? .thhtld - f FlightInstanceld
S) FlightPrice ; p FlightInstanceDate
- A Flightld
-~ FlightPrice [l
- A FlightInstancePrice O FlightPrice®0.8 IF FlightInstanceDate < #2021-01-01#; FlightPrice OTHERWISE
? Invoiceld
p InvoiceDate
EE FlightInstance
- 9 Flightinstancerd
p InvoiceFlightInstanceQty
& InvoiceFlightInstancePrice O FlightInstancePrice*InvoiceFlightInstanceQty

So, if we have a formula whose calculation involves another one, in order

to maintain its redundancy automatically, we need to define the inner
formula as redundant as well.




Formulas redundancy: limitations

=)&) Fiight EIEF
-9 Flightd
\E‘ p FlightInstanceDate
- e i+ A Flighttd
- ? FlightPriceDate im
*/a, FlightInstancePrice O max( FlightPriceDate, FlightPriceDate <= FlightInstanceDate, , FlightPriceValue)
- p FlightPriceValue -
Flighld FlightPriceDate FlighPriceValue Flightld: 1

FlightinstanceDate: 03/03/2022
FlightlnstancePrice:

But there are more limitations. For example, in most cases
aggregate/select formulas cannot be maintained through these update
procedures.

If we maintain in Flight a list of flight prices by date, for example, in
FlightInstance we will have to calculate the price of a particular flight
according to the price that corresponds to the actual flight date. That is,
we calculate the price according to a max formula.

So, with this data, if we are entering an instance of flight 1, with this date,
the max formula will be left with this record...




Formulas redundancy: limitations

/5] Flight
- § Flightd
FlightInstanceDate
B
E‘E?”CE‘ . A Flightid
5 FlightPriceDate i
9 E A FlightInstancePrice O max( FlightPriceDate, FlightPriceDate <= FlightInstanceDate, , FlightPriceValue)
- p FlightPriceValue
Flighid  FlightPriceDate FlighPriceValue Flightld: 1

FlightinstanceDate: 03/03/2022  LIST
FlightInstancePrice:

... s0 it will return the value 1000 for the flight price. If it were being
printed in a list, 1000 would be displayed.



Formulas redundancy: limitations

/5] Flight
- § Flightd
FlightInstanceDate
E‘\E‘;”CE‘ . A Flightid
- FlightPriceDate in
9 * /v, FlightInstancePrice O max( FlightPriceDate, FlightPriceDate <= FlightInstanceDate, , FlightPriceValue)

- p FlightPriceValue

Flighld FlightPriceDate FlighPriceValue F||ght|d 1
FlightinstanceDate: 03/03/2022  LIST

e FlightinstancePrice: 1500

FlightPriceUpdateRedundancy?

If later on the user goes to the Flight transaction and changes 1000 to
1500 in the line corresponding to this record, since the formula is virtual,
when the list is executed again, the max will be triggered and 1500 will be

listed.




Formulas redundancy: limitations

~ % g _ %thhtlnstance
? FlightId ? ghtInstanceld _
p FlightInstanceDate
(] e . A Flightrd
" ? Flaftfricebate “ A FlightInstancePrice max( FlightPriceDate, FlightPriceDate <= FlightInstanceDate, , FlightPricevalue)
E p FlightPriceValue =
Flightd FlightPriceDate FlighPriceValue Fllghtld 1

FlightinstanceDate: 03/03/2022  LIST
FlightlnstancePrice: 1500

FlightPriceUpdateRedundancy?

But what if we make the max formula redundant? We would expect that a
redundancy update procedure would be created for the FlightPrice table,
so when the value of FlightPriceValue is modified through the Flight
transaction, the Flightinstance table would be accessed looking for which
records would be affected by the change to modify the value of
FlightIinstancePrice. But when trying to figure out which records would be
affected, we see how difficult it is to determine this.

Therefore, in this case, GeneXus will not create this redundancy
maintenance program. We see this clearly when we define the attribute as
redundant and look at the reorg report.




Database needs to be reorganized.

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

] Reorganize Cancel
@ Flightnstance Table Flightinstance load redundancy procedure %
@ _* Flightinstance -

Redundant attributes: ElightinstancePrice

Procedure Name: FlightinstanceLoadRedundancy

For Each Flightlnstance (Line: 2) 2

Order: Elightinstanceld

Index: IFLIGHTINSTANCE
Start from:  FirstRecord
Loop while: NotEndOfTable
Server

@:Fliuhtlnstance ( Flightinstanceld )
max( FlightPriceDate, FlightPriceValue ) navigation

=FlightPrice ( Flightinstanceld )

~max( FlightPriceDate ) navigation
=FlightPrice ( Flightinstanceld )
=Flightinstance ( Flightid )

@:ﬂght\nstance ( Flightld )

UPDATE Elightinstance (ElightinstancePrice)

It will only create the redundancy load procedure, but not the update
procedure.

So we recommend to always read this impact analysis report to find out
which redundant formulas will be maintained and which ones will not.
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/5] Flight
-9 Flightd ;
+ FlightInstanceDate
B[=] price . A Flightrd
IS ? FlightPriceDate in
* /v, FlightInstancePrice O max( FlightPriceDate, FlightPriceDate <= FlightInstanceDate, , FlightPriceValue)
- p FlightPriceValue
Flightd FlightPriceDate FlighPriceValue F||ght|d 1

FlightinstanceDate: 03/03/2022  LIST
FlightinstancePrice: 1500

As a side note: if the user accesses the FlightInstance transaction and
changes the value of FlightinstanceDate, of course the redundant
attribute will be kept up to date. The reason is that inside the transaction
the formula will be triggered as usual and its value will be stored. The
problem occurs when an attribute involved in the formula calculation is
modified from another transaction, not the one of the formula. In this
case, from the Flight transaction.




Rebuild redundancy

: Build Knowledge Manager Window | Tools
Extensions Manager
Database Reverse Engineering | </ flightinstanceloadredundancy.cs
Application Integration 3
Application Help... <] gxred.cs
22 Import Pattern Instances
Workflow 2
Options
adxapced ' 1= Event 'Update redundant attributes'
Explore Knowledgebase Directory 2 call("gxlred")
3 Commit
4

Explore Target Environment Directory
Endevent|

@ <MD Environment Directory
Security
GeneXus Access Manager

Refactoring

v v v ¥

Translations

GeneXus Account...

If we needed that attribute to be redundant anyway, knowing that the
redundancy will not be automatically kept up to date from Flight, we can
always invoke the redundancy loading procedure created by GeneXus.

If we look for the files in the environment directory, we will find the
redundancy loading procedure for each table with redundant attributes.
The one that ends with LoadRedundancy; table name: load redundancy. In
the last case, the flightinstanceloadredundancy, which we can invoke as a
call to an external procedure.

In addition, even though it is not listed in the impact analysis report,
GeneXus creates a procedure named gxlred, for GeneXus Load
Redundancy, which invokes each of the LoadRedundancy procedures of
each table with redundancies.

So if at any time we want to make sure that all redundancies defined in the
KB are updated, we can, for example, invoke this program from an event.




Other limitations in defining redundancies

There are other limitations for defining redundant attributes that must be
considered.

Some of them are listed here and you can read more about them in the
wiki.
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