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Abstract
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notably Delphi, Microsoft Entity Framework and MVC.NET (“Model-View-Controller”) for web applications, PHP and
Java with the Spring framework. It is hoped that the work will grow in time, with contributions from authors using other
stacks with Firebird.
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Chapter 2

The examples.fdb Database

Before we explore the process of creating applicationsin various programming languages, we will walk through
the creation and preparation of the database that is used as the back-end to all of the sample projects.

The applications work with a database based on the model illustrated in this diagram:

Figure 2.1. Model of the examples.fdb database

INVOICE INVOICE_LINE
NVOICE I  INTEGER INVOICE_LINE_ID INTEGER
CUSTOMER_ID INTEGER - { NVOICE_D INTEGER
INVOICE_DATE TIMESTAMP PRODUCT ID  INTEGER
TOTAL_SALE  NUMERIC(15,2) QUANTITY INTEGER
PAYED SMALLINT SALE_PRICE NUMERIC(15,2)

CUSTOMER o
CUSTOMER_ID INTEGER T
NAME VARCHAR(S0) NAME VARCHAR(100)
ADDRESS VARCHAR(250) PRICE NUMERIC{15 2)
ZIPCODE CHAR(10) DESCRIPTION BLOB SUB_TYPE 1 SEGMENT SIZE 80
PHONE VARCHAR(14)
Disclaimer

This chapter does not attempt to provide a tutorial about database design or SQL syntax. The model is made
as simple as possible to avoid cluttering the application development techniques with topics about database
modeling and devel opment. We hope some readers might be enlightened by our approach to maintaining inter-
related data using stored procedures. The scripts are al here for you to refer to as you work your way through
the projects.

The requirements for your real-life projects are undoubtedly different from and much more complicated than
those for our example projects.

Database Creation Script

The tool used here to create the database from a script isisgl, that isinstalled with all the other executablesin
every Firebird server installation. Y ou could use any other administration tool for Firebird, such as FlameRobin,
SQLLY Studio, IBExpert or others.
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We will assume that you are working in Windows. Obviously, the formats of path names will differ on other
file systems (Linux, Apple Mac, etc.) but theisgl tool works the same on all platforms.

Run isgl and enter the following script after the SQL> prompt appears :

CREATE DATABASE ' | ocal host: D:\ f bdat a\ 2. 5\ exanpl es. f db’
USER ' SYSDBA' PASSWORD ' nast er key'
PACE_SI ZE 8192 DEFAULT CHARACTER SET UTFS;

Important

The straight single quotes around the user and password arguments are not optional in Firebird 2.5 and lower
versions because, in the CREATE DATABASE syntax, both are strings.

In Firebird 3, the rules changed. User names became identifiers and no longer require single quotes. They can
be made case-sensitive by enclosing the name in DOUBLE quotes, so you need to be aware of how that user
isregistered in the security database. Passwords are still strings.

Quotes in the statement are not interchangeable with curly quotes, angle quotes or any other kind of quotes.

The user whose name and password are cited in the CREATE DATABA SE statement becomes the owner of the
database and has full accessto all metadata objects. It isnot essentia that SY SDBA be the owner of a database.
Any user can be the owner, which has the same access as SY SDBA in this database.

The actively supported versions of Firebird support the following page sizes. 4096, 8192 and 16384. The page
size of 8192 isgood for most cases.

The optional DEFAULT CHARACTER SET clause specifies the default character set for string data types.
Character sets are applied to the CHAR, VARCHAR and BLOB TEXT data types. You can study the list of
available language encodings in an Appendix to the Firebird L anguage Reference manual. All up-to-date pro-
gramming languages support UTF8 so we choose this encoding.

Now we can exit the isgl session by typing the following command:

EXIT,

Database Aliases

Databases are accessed locally and remotely by their physical file path on the server. Before you start to use a
database, it isuseful and wiseto register an diasfor itsfile path and to use the aliasfor al connections. It saves
typing and, to some degreg, it offers alittle extra security from snoopers by obscuring the physical location of
your database file in the connection string.

In Firebird 2.5, the alias of a database isregistered intheal i ases. conf fileasfollows:

exanpl es = D:\fbdata\ 2. 5\ exanpl es. fdb



https://www.firebirdsql.org/file/documentation/reference_manuals/fblangref25-en/html/fblangref25-appx06-charsets.html#fblangref25-appx06-tbl-charsets
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In Firebird 3.0, the dlias of a database isregistered in the dat abases. conf file. Along with the alias for the
database, some database-level parameters can be configured there: page cache size, the size of RAM for sorting
and several others, e.g.,

exanpl es = D:\fbdata\ 3. 0\ exanpl es. fdb
{
Def aul t DbCachePages = 16K
TenpCacheLimt = 512M

Tip

Y ou can use an alias even before the database exists. It is valid to substitute the full file path with the alias in
the CREATE DATABASE statement.

Creating the Database Objects

Now let us create a script for building the database objects.

Domains

First, we define some domains that we will use in column definitions.

CREATE DOVAI N D_BOOLEAN AS
SVALLI NT
CHECK (VALUE IN (0, 1));

COVMENT ON DOVAIN D BOOLEAN | S
'Bool ean type. 0 - FALSE, 1- TRUE' ;

CREATE DOMAI N D_MONEY AS
NUMERI C( 15, 2) ;

CREATE DOMVAI N D_ZI PCODE AS
CHAR(10) CHARACTER SET UTF8
CHECK ( TRI M TRAI LI NG FROM VALUE) SIM LAR TO '[0-9] +');

COWWENT ON DOVAIN D_ZI PCODE | S
"Zip code';

BOOLEAN Type

In Firebird 3.0, there is a native BOOLEAN type. Some drivers do not support it, due to its relatively recent
appearance in Firebird's SQL lexicon. With that in mind,, our applications will be built on a database that will
work with either Firebird 2.5 or Firebird 3.0.
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Important

Before Firebird 3, servers could connect clients to databases that were created under older Firebird versions.
Firebird 3 can connect only to databases that were created on or restored under Firebird 3.

Primary Tables

Now let us proceed to the primary tables. The first will be the CUSTOMER table. We will create a sequence (a
generator) for its primary key and a corresponding trigger for implementing it as an auto-incrementing column.
We will do the same for each of the tables.

CREATE CGENERATOR CGEN_CUSTOVER | D

CREATE TABLE CUSTOVER (
CUSTOVER | D | NTEGER NOT NULL,
NAVE VARCHAR(60) NOT NULL,
ADDRESS VARCHAR( 250) ,
ZI PCODE D_ZI PCODE,
PHONE VARCHAR( 14)
CONSTRAI NT PK_CUSTOMER PRI MARY KEY ( CUSTOMER | D)

)
SET TERM ~ :

CREATE OR ALTER TRI GGER CUSTOMER Bl FOR CUSTOMER
ACTI VE BEFCRE | NSERT PCSI TI ON 0O
AS
BEG N
| F (NEW CUSTOVER_I D | S NULL) THEN
NEW CUSTOMER | D = NEXT VALUE FOR GEN_CUSTOMER I D
END

AN

SET TERM ; 7

COMVENT ON TABLE CUSTOVER | S
" Custoners';

COVMENT ON COLUWN CUSTOMER. CUSTOMVER ID IS
"Custoner Id';

COMVENT ON COLUMN CUSTOVER. NAME | S

" Name' ;

COVMENT ON COLUWN CUSTOVER. ADDRESS | S
' Addr ess' ;

COMVENT ON COLUWMN CUSTOWMVER. ZI PCCDE | S
"Zip Code';

COVMENT ON COLUWN CUSTOMVER. PHONE | S
' Phone' ;
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Note

e InFirebird 3.0, you can use IDENTITY columns as auto-incremental fields. The script for creating the table
would then be asfollows:

CREATE TABLE CUSTOVER (
CUSTOMER | D | NTEGER GENERATED BY DEFAULT AS | DENTI TY,
NAVE VARCHAR(60) NOT NULL,
ADDRESS VARCHAR( 250) ,
ZI PCODE D_ZI PCODE,
PHONE VARCHAR( 14) ,
CONSTRAI NT PK_CUSTOMVER PRI MARY KEY ( CUSTOMER | D)

e In Firebird 3.0, you need the USAGE privilege to use a sequence (generator) so you will have to add the
following line to the script:

GRANT USAGE ON SEQUENCE GEN_CUSTOMER | D TO TRI GGER CUSTOMVER BI ;

Now we construct a script for creating the PRODUCT table:

CREATE GENERATOR GEN_PRODUCT | D;

CREATE TABLE PRODUCT (
PRODUCT_I D | NTEGER NOT NULL,
NAME VARCHAR(100) NOT NULL,
PRI CE D_MONEY NOT NULL,
DESCRI PTI ON BLOB SUB_TYPE 1 SEGMENT SI ZE 80,
CONSTRAI NT PK_PRODUCT PRI MARY KEY ( PRODUCT_I D)

)
SET TERM A:

CREATE OR ALTER TRI GGER PRODUCT_BI FOR PRODUCT
ACTI VE BEFORE | NSERT POSI TI ON O
AS
BEGA N
| F (NEW PRODUCT_ID I'S NULL) THEN
NEW PRODUCT_I D = NEXT VALUE FOR GEN_PRODUCT_I b
END

AN

SET TERM ; #

COMVENT ON TABLE PRODUCT | S
' Goods' ;

COVMENT ON COLUWMN PRODUCT. PRODUCT_ID IS
" Product 1d';

COVMENT ON COLUMN PRCDUCT. NAME | S
' Name' ;

COMMVENT ON COLUWN PRODUCT. PRICE | S
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"Price';

COMVENT ON COLUWN PRODUCT. DESCRI PTION | S
' Description';

Note

In Firebird 3.0, you need to add the command for granting the USAGE privilege for a sequence (generator)
to the script:

GRANT USAGE ON SEQUENCE GEN_PRODUCT_I D TO TRI GGER PRODUCT_BI ;

Secondary Tables

The script for creating the INVOICE table:

CREATE GENERATOR GEN | NVOI CE_I D;

CREATE TABLE | NVOI CE (
I N\VOl CE_I D | NTEGER NOT NULL,
CUSTOVER | D | NTEGER NOT NULL,
| N\VOl CE_DATE TI MESTAWP,
TOTAL_SALE D_MONEY,
PAI D D _BOOLEAN DEFAULT 0 NOT NULL,
CONSTRAI NT PK_| N\VOI CE PRI MARY KEY (1 NVOI CE_I D)

)

ALTER TABLE | NVO CE ADD CONSTRAI NT FK_| NVOCE_CUSTOMER
FOREl GN KEY (CUSTOMER | D) REFERENCES CUSTOVER ( CUSTOMVER | D);

CREATE | NDEX | NVOI CE_| DX_DATE ON | N\VOI CE (| NVO CE_DATE) ;
SET TERM *;

CREATE OR ALTER TRI GGER | NVOI CE_BI FOR | NVOI CE
ACTI VE BEFORE | NSERT POSI TI ON 0
AS
BEG N
IF (NEWINVO CE_ID I'S NULL) THEN
NEW | N\VOI CE_I D = GEN_| D{GEN_| N\VOI CE_I D, 1) ;
END

AN

SET TERM ; #

COMVENT ON TABLE INVOCE I S
"l nvoi ces';

COVMENT ON COLUW INVO CE.INVOCE ID IS
"l nvoi ce nunber';
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COMMENT ON COLUWN | NVO CE. CUSTOMER ID | S
"Custoner Id';

COVMENT ON COLUWN | NvA CE. | NvO CE_DATE | S
'The date of issuance invoices';

COMMENT ON COLUWN | NVO CE. TOTAL_SALE IS
"Total sum;

COVMENT ON COLUW INVO CE.PAID IS
'Pai d';

The INVOICE_DATE column isindexed because we will be filtering invoices by date to enable the recordsto
be selected by awork period that will be application-defined by a start date and an end date.

Note

In Firebird 3.0, you need to add the command for granting the USAGE privilege for a sequence (generator)
to the script:

GRANT USAGE ON SEQUENCE GEN_INVA CE_I D TO TRI GGER | NvOl CE_BI ;

The script for creating the INVOICE_LINE table:

CREATE CGENERATOR GEN_I NVO CE_LI NE_I D

CREATE TABLE | NVO CE_LI NE (

I N\VOl CE_LI NE_I D | NTEGER NOT NULL,

I N\VOl CE_I D | NTEGER NOT NULL,

PRODUCT | D | NTEGER NOT NULL,

QUANTI TY NUVERI C( 15, 0) NOT NULL,

SALE_PRI CE D_MONEY NOT NULL,

CONSTRAI NT PK_| N\VO CE_LI NE PRI MARY KEY (I NVOI CE_LI NE_I D)

);

ALTER TABLE | NVO CE_LI NE ADD CONSTRAI NT FK_| NVOI CE_LI NE_I NVOI CE
FOREI GN KEY (1 NVO CE_I D) REFERENCES | NVO CE (I NVO CE_I D);

ALTER TABLE | NVO CE_LI NE ADD CONSTRAI NT FK_| NVOI CE_LI NE_PRODUCT
FOREI GN KEY (PRODUCT_| D) REFERENCES PRODUCT (PRODUCT |D);

SET TERM *;

CREATE OR ALTER TRI GGER | NVO CE_LINE Bl FOR | NVO CE_LI NE
ACTI VE BEFORE | NSERT PCSI TI ON 0
AS
BEG N
IE (NEWINVO CE_ LINE_ID IS NULL) THEN
NEW | N\VOI CE_LI NE_I D = NEXT VALUE FOR GEN_| NVO CE_LI NE_I D;
END

AN

SET TERM ; #
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COVMENT ON TABLE INVO CE LINE | S
"I nvoice |ines';

COVMENT ON COLUWN INVO CE LINE. INVOCE LINE ID IS
"Invoice line Id;

COMWVENT ON COLUWN INVO CE LINE. INVOCE ID IS
"I nvoi ce nunber';

COVMENT ON COLUWN I NVO CE LI NE. PRODUCT ID IS
" Product 1d';

COMVENT ON COLUWN | NVO CE_LINE. QUANTITY | S
"Quantity';

COVMENT ON COLUWN I NVO CE LINE. SALE PRICE I S
"Price';

Note

In Firebird 3.0, you need to add the command for granting the USAGE privilege for a sequence (generator)
to the script:

GRANT USAGE ON SEQUENCE GEN_INVAO CE_LINE_ID TO TRI GGER | NVO CE_LI NE_BI ;

Stored Procedures

Some parts of the business logic will be implemented by means of stored procedures.

Adding a new invoice

The procedure for adding a new invoice is quite simple:

SET TERM *,;

CREATE OR ALTER PROCEDURE SP_ADD_| NVOI CE (
I N\VO CE_I D | NTEGER,
CUSTOMER | D | NTEGER,
| N\VOl CE_DATE TI MESTAMP = CURRENT_TI MESTAWP)
AS
BEG N
I NSERT | NTO | N\VO CE (
| NVO CE_I D,
CUSTOMER | D,
| N\VO CE_DATE,
TOTAL_SALE,
PAI D

)
VALUES (

10
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: I N\VOl CE_I D,
: CUSTOMER I D,
: | N\VOl CE_DATE,
0,
0
)
END

SET TERM ; #

COMMVENT ON PROCEDURE SP_ADD INVO CE | S
" Addi ng I nvoice';

COMMVENT ON PARAVETER SP_ADD INVO CE. INVOCE ID IS
"I nvoi ce nunber';

COVMENT ON PARAMETER SP_ADD | NVO CE. CUSTOMER ID IS
"Custoner 1d';

COMVENT ON PARAMETER SP_ADD | NVO CE. I NVO CE DATE | S
'Dat e';

GRANT | NSERT ON | NVO CE TO PROCEDURE SP_ADD | NVA CE;

Editing an invoice

The procedure for editing an invoice is a bit more complicated. We will include arule to block further editing
of an invoice once it is paid. We will create an exception that will be raised if an attempt is made to modify
apaid invoice.

CREATE EXCEPTI ON E_I NVO CE_ALREADY_PAYED ' Change is inpossible, invoice paid."';
The stored procedure for editing an invoice:
SET TERM *;

CREATE OR ALTER PROCEDURE SP_EDI T_| NVOI CE (
I N\VOl CE_I D | NTEGER,
CUSTOVER | D | NTEGER,
| N\VOl CE_DATE TI MESTAWP)

AS
BEG N
| F (EXI STS( SELECT *
FROM | N\VOI CE
WHERE | NVOI CE_ID = : 1 NVOI CE_I D

AND PAID = 1)) THEN
EXCEPTI ON E_| N\VOI CE_ALREADY_PAYED,

UPDATE | N\VOI CE

SET CUSTOVER | D = : CUSTOMER | D,

| N\VO CE_DATE = : | N\VO CE_DATE

WHERE | NVOI CE_ID = : 1 NVO CE_I D;
END

11
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SET TERM ; #

COMMENT ON PROCEDURE SP_EDIT_INVOCE I S
"Editing invoice';

COVMENT ON PARAMETER SP EDIT INVOCE. INVOCE ID IS
'l nvoi ce nunber';

COMVENT ON PARAMETER SP _EDI T INVO CE. CUSTOMER ID I S
"Custoner Id';

COWMENT ON PARAMETER SP_EDI T_I NVO CE. | NVO CE_DATE | S
'Dat e';

GRANT SELECT, UPDATE ON | NVvO CE TO PROCEDURE SP_EDI T_I NvVA CE;

Note

In Firebird 3.0, the USAGE privilegeis required for exceptions so we need to add the following line:

GRANT USAGE ON EXCEPTI ON E_I NVO CE_ALREADY_PAYED TO PROCEDURE SP_EDI T_I NVO CE;

Deleting an invoice

The procedure SP_DELETE_INVOICE procedure checks whether the invoice is paid and raises an exception
ifitis:

SET TERM * ;

CREATE OR ALTER PROCEDURE SP_DELETE_| NVO CE (

| N\VOI CE_I D | NTEGER)
AS
BEG N

| F (EXI STS(SELECT * FROM | NVO CE

WHERE | NVOI CE_ID = : I NVOI CE_I D
AND PAID = 1)) THEN
EXCEPTI ON E_| N\VO CE_ALREADY_PAYED;

DELETE FROM I NVO CE WHERE I NVO CE_ID = : I NVA CE_I b;
END

AN

SET TERM ; ~

COVMENT ON PROCEDURE SP_DELETE INVAO CE I S
"Del eting invoices';

GRANT SELECT, DELETE ON | NVvO CE TO PROCEDURE SP_DELETE_| NVO CE;

12
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Note

In Firebird 3.0, the USAGE privilegeis reguired for exceptions so we need to add the following line:

GRANT USAGE ON EXCEPTI ON E_I NVO CE_ALREADY_PAYED TO PROCEDURE SP_DELETE | NvVO CE;

Paying an invoice

We will add one more procedure for paying an invoice:

SET TERM *,;

CREATE OR ALTER PROCEDURE SP_PAY_FOR | NVO CE (
| N\VOl CE_I D | NTEGER)

AS
BEG N
| F (EXI STS( SELECT *
FROM | N\VOI CE
WHERE | NVOI CE_ID = : I NVOI CE_I D

AND PAID = 1)) THEN
EXCEPTI ON E_| N\VOI CE_ALREADY_PAYED;
UPDATE | N\VOI CE
SET PAID = 1
WHERE | N\VOI CE_ID = : 1 NVOI CE_I D,
END

AN

SET TERM ; #

COMVENT ON PROCEDURE SP_PAY_FOR INVOCE | S
' Payment of invoices';

COMVENT ON PARAMETER SP_PAY FOR INVOCE.INVOCE ID IS
"l nvoi ce nunber';

GRANT SELECT, UPDATE ON | NVO CE TO PROCEDURE SP_PAY_FOR | NVA CE;

Note

In Firebird 3.0, the USAGE privilege is required for exceptions so we need to add the following line:

GRANT USAGE ON EXCEPTI ON E_I NVO CE_ALREADY_PAYED TO PROCEDURE SP_PAY_FOR_ | NVO CE;

Invoice Line Items

Procedures for managing invoice items will check whether the invoice is paid and block any attempt to alter
the line items of paid invoices. They will also correct the invoice total according to the amount of the product
sold and its price.

13
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Adding line items

The procedure for adding aline item to an invoice:

SET TERM *;

CREATE OR ALTER PROCEDURE SP_ADD I NVO CE_LINE (
| NVO CE_I D | NTEGER
PRODUCT _| D | NTEGER,
QUANTI TY | NTEGER)

AS
DECLARE sal e_price D _MONEY;
DECLARE paid D BOOLEAN

BEG N
SELECT

pai d
FROM

i nvoi ce
VHERE

invoice id = :invoice_id
I NTO : pai d;

-- It does not allow you to edit already paid invoice.
IF (paid = 1) THEN
EXCEPTI ON E_I NVOl CE_ALREADY_PAYED;

SELECT
price
FROM
pr oduct
VWHERE
product _id = :product_id
I NTO : sal e_pri ce;

I NSERT I NTO i nvoice_line (
i nvoice_line_id,
i nvoi ce_id,
product _id,
quantity,
sal e_price)
VALUES (
NEXT VALUE FOR gen_invoice_ |line_id,
;invoice_id,
: product _id,
cquantity,
:sale_price);

-- Increase the amobunt of the account.

UPDATE i nvoi ce

SET total _sale = COALESCE(total _sale, 0) + :sale_price * :quantity
VWHERE i nvoi ce_id = :invoice_id;

END

AN

SET TERM ;7

14
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COMVENT ON PROCEDURE SP_ADD INVO CE_LINE IS
"Adding line invoices'

COMMVENT ON PARAMETER SP_ADD I NVOI CE LINE.INVOCE ID IS
"I nvoi ce nunber';

COVMENT ON PARAMETER SP_ADD | NVO CE LI NE. PRODUCT ID IS
" Product 1d';

COMMENT ON PARAMETER SP_ADD | NVOI CE_LI NE. QUANTITY IS
"Quantity';

GRANT SELECT, UPDATE ON | NVO CE TO PROCEDURE SP_ADD | NVOI CE_LI NE

GRANT SELECT ON PRODUCT TO PROCEDURE SP_ADD | NVO CE_LI NE;

GRANT | NSERT ON | NVO CE_LI NE TO PROCEDURE SP_ADD | NVO CE_LI NE

-- only Firebird 3.0 and above

GRANT USACGE ON EXCEPTI ON E_I NVO CE_ALREADY_PAYED TO PROCEDURE SP_ADD | NVO CE_LI NE
GRANT USACGE ON SEQUENCE GEN_ I NVOI CE_LI NE_I D TO PROCEDURE SP_ADD | NVO CE_LI NE;

Editing line items

The procedure for editing an invoice line item:

SET TERM *;

CREATE OR ALTER PROCEDURE SP_EDI T_I NVO CE LI NE (
I NVO CE_LI NE_I D | NTEGER,
QUANTI TY | NTEGER)
AS
DECLARE i nvoice_id |INT;
DECLARE price D _MONEY;
DECLARE pai d D BOOLEAN
BEG N
SELECT
product. price,
i nvoi ce.invoice_id,
i nvoi ce. paid
FROM
i nvoice_line
JO N invoice ON invoice.invoice id
JO N product ON product. product _id
VHERE
invoice line.invoice line_id =
I NTO
S price,
;invoice_id,
: pai d;

i nvoice_line.invoice_id
i nvoi ce_line.product _id

nvoice_line_id

-- It does not allow you to edit an already paid invoice.
IF (paid = 1) THEN
EXCEPTI ON E_I NvO CE_ALREADY_PAYED,

-- Update price and quantity.
UPDATE i nvoi ce_l i ne

15
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SET sale_price = :price,
quantity = :quantity
WHERE i nvoice line_id = :invoice_|line_id,

-- Now updat e the anount of the account.
MERGE | NTO i nvoi ce
USI NG (
SELECT
i nvoi ce_id,
SUM sal e_price * quantity) AS total _sale
FROM i nvoi ce_|ine
WHERE i nvoice id = :invoice_id
GROUP BY invoice_ id) L
ON invoice.invoice id = L.invoice_id
VWHEN MATCHED THEN
UPDATE SET total _sale = L.total _sale;
END

N

SET TERM ; #

COMMVENT ON PROCEDURE SP _EDI T INVO CE LINE IS
"Editing invoice line';

COVMENT ON PARAMETER SP EDIT INVOCE LINE.INVOCE LINEID IS
"Invoice line id';

COMMENT ON PARAMETER SP_EDI T | NVO CE_LI NE. QUANTITY | S
"Quantity';

GRANT SELECT, UPDATE ON | NVO CE_LI NE TO PROCEDURE SP_EDI T_I NVO CE_LI NE;

GRANT SELECT, UPDATE ON | NvO CE TO PROCEDURE SP_EDI T_| NVO CE_LI NE;

GRANT SELECT ON PRODUCT TO PROCEDURE SP_EDI T_I NVO CE_LI NE;

-- only Firebird 3.0 and above

GRANT USACGE ON EXCEPTI ON E_I NVO CE_ALREADY_PAYED TO PROCEDURE SP_EDI T_| NVO CE_LI NE;

Deleting line items

The procedure for deleting an invoice line item from an invoice:

SET TERM *,;

CREATE OR ALTER PROCEDURE SP_DELETE_I NVO CE_LI NE (
I N\VO CE_LINE_I D | NTEGER)
AS
DECLARE i nvoice_id |INT;
DECLARE price D _MONEY;
DECLARE quantity | NT;
BEG N
| F (EXI STS( SELECT *
FROM i nvoi ce_| i ne

JA N invoice ON invoice.invoice_id = invoice_line.invoice_id
WHERE i nvoice.paid = 1
AND invoice_line.invoice_line_id = :invoice_line_id)) THEN

EXCEPTI ON E_I NVO CE_ALREADY_PAYED;

16
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DELETE FROM i nvoi ce_|ine

VWHERE invoice line.invoice line id = :invoice line_ id
RETURNI NG i nvoi ce_id, quantity, sale price

INTO invoice_id, quantity, price;

-- Reduce the anobunt of the account.
UPDATE i nvoi ce

SET total _sale = total _sale - :quantity * :price
WHERE i nvoice_id = :invoice_id;

END

N

SET TERM ; 7

COMMENT ON PROCEDURE SP_DELETE INVO CE LINE IS
"Deleting invoice item;

COWWENT ON PARAVETER SP_DELETE_INVO CE LINE. INVO CE_LINE_ID IS

' Code invoice iten;

Privileges for Procedures

GRANT SELECT, DELETE ON I NVO CE_LI NE TO PROCEDURE SP_DELETE I NVO CE_LI NE;

GRANT SELECT, UPDATE ON | NVO CE TO PROCEDURE SP_DELETE_| NvO CE LI NE;

-- only Firebird 3.0 and above

GRANT USAGE ON EXCEPTI ON E_I NvO CE_ALREADY_PAYED TO PROCEDURE SP_DELETE | NVO CE_LI NE;

Roles and Privileges for Users

Now we need to create roles and grant the corresponding privileges. We will create two roles: MANAGER
and SUPERUSER. MANAGER will have alimited set of privileges while SUPERUSER will have access to
practically everything in the database that is used by the project application.

CREATE ROLE MANAGER;

CREATE ROLE SUPERUSER;

The MANAGER rol e can read any table and use the correspondi ng procedures to manage invoices
GRANT SELECT ON CUSTOVER TO MANAGER;

GRANT SELECT ON | NVAO CE TO MANAGER,

GRANT SELECT ON I NVO CE_LI NE TO MANAGER;

GRANT SELECT ON PRODUCT TO MANAGER;

GRANT EXECUTE ON PROCEDURE SP_ADD | NVO CE TO MANAGER;

GRANT EXECUTE ON PROCEDURE SP_ADD | NVO CE_LI NE TO MANAGER,
GRANT EXECUTE ON PROCEDURE SP_DELETE_| NVO CE TO MANAGER;

GRANT EXECUTE ON PROCEDURE SP_DELETE | NVO CE_LI NE TO MANAGER;
GRANT EXECUTE ON PROCEDURE SP_EDI T_I NVO CE TO MANAGER;

GRANT EXECUTE ON PROCEDURE SP_EDI T_I NVO CE_LI NE TO MANACGER;
GRANT EXECUTE ON PROCEDURE SP_PAY_FOR | NvO CE TO MANAGER;
GRANT USAGE ON SEQUENCE GEN_ I NVO CE_| D TO MANAGER;

The SUPERUSER rol e can read any table, edit the prinary tables directly and use the procedu
GRANT SELECT, | NSERT, UPDATE, DELETE ON CUSTOMVER TO SUPERUSER;
GRANT SELECT ON | NvO CE TO SUPERUSER,;

GRANT SELECT ON I NVA CE_LI NE TO SUPERUSER,;

GRANT SELECT, | NSERT, UPDATE, DELETE ON PRODUCT TO SUPERUSER
GRANT EXECUTE ON PROCEDURE SP_ADD | NVO CE TO SUPERUSER,

GRANT EXECUTE ON PROCEDURE SP_ADD | NVO CE_LI NE TO SUPERUSER;
GRANT EXECUTE ON PROCEDURE SP_DELETE | NVO CE TO SUPERUSER,
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GRANT
GRANT
GRANT
GRANT
GRANT
GRANT
GRANT

EXECUTE ON PROCEDURE SP_DELETE_| NVOI CE_LI NE TO SUPERUSER;
EXECUTE ON PROCEDURE SP_EDI T_I NVO CE TO SUPERUSER:
EXECUTE ON PROCEDURE SP_EDI T_I NVOl CE_LI NE TO SUPERUSER;
EXECUTE ON PROCEDURE SP_PAY_FOR | NVI CE TO SUPERUSER;
USAGE ON SEQUENCE GEN CUSTOVER | D TO SUPERUSER

USAGE ON SEQUENCE GEN | NVO CE_I D TO SUPERUSER

USAGE ON SEQUENCE GEN_PRODUCT | D TO SUPERUSER

These statements create some users and assign roles to them:

CREATE USER | VAN PASSWORD ' z12a';
CREATE USER ANNA PASSWORD ' | h67';

GRANT
GRANT
GRANT

MANAGER TO ANNA;
MANAGER TO | VAN W TH ADM N OPTI ON;
SUPERUSER TO | VAN,

The user IVAN can assign the MANAGER role to other users.

Saving and Running the Script

Save our script to atext file named exanpl es. sql .

Now you have three choices. you can

» download the ready-made script files using the following links:

https://github.com/sim1984/example-db_2_5/archive/1.0.zip

or https://github.com/sim1984/example-db_3_O/archive/1.0.zip

* OR runthe script examples.sgl that you just created yourself;

* OR download the ready-made database, complete with sample data. Links are provided at the end of this
chapter.

Now, to run our script in the database created earlier:

i sql

-user sysdba -password nasterkey "l ocal host: exanpl es”
-i "d:\exanpl es-db\ exanpl es. sql "

Warning
Do not split this command!

The argument "local host:examples® uses an aliasin place of thefile path. It assumesthat an alias named ‘exam-
ples actually exists, of coursel The-i switch is an abbreviation of - i nput and its argument should be the
path to the script file you just saved.
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The examples.fdb Database

Loading Test Data

Now that the database is created and built, you can populate it with test data. Various tools are available to help
with that. If you prefer not to do it yourself, you can download a copy of the built database already loaded with

the test data we used in the sample projects, from one of the following links:
« db 2 5.zip
e ordb 3 0.zip

Reminder

A database built by Firebird 2.5 will not be accessible by a Firebird 3 server, nor vice versa. Make sure you
download the correct database for your needs.
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Chapter 3

Developing Firebird
Applications in Delphi

This chapter will describe the process of developing applicationsfor Firebird databases with the FireDac™ data
access componentsin the Embarcadero Delphi ™ XE5 environment. FireDac™ is a standard set of components
for accessing various databases in Delphi XE3 and higher versions.

Starting a Project

Create anew project using File—>New—>VCL Forms Application - Delphi

Add anew datamodule using File—>New—>Other and selecting Delphi Projects—>Delphi Files—>Data Mod-
ule in the wizard. This will be the main data module in our project. It will contain some instances of global
access components that must be accessible to al forms that are intended to work with data. TFDConnection is
an example of this kind of component.

TFDConnection Component

The TFDConnection component provides connectivity to various types of databases. We will specify aninstance
of this component in the Connection properties of other FireDac components. The particular type of the database
to which the connection will be established depends on the value of the DriverName property. To access Firebird,
you need to set this property to FB.

For the connection to know exactly which access library it should work with, place the TFBPhysFBDriverLink
component in the main data module. I1ts VendorLib property enables the path to the client library to be specified
precisely. If it is not specified, the component will attempt to establish a connection via libraries registered in
the system, for example, in syst enB82, which might not be what you want at all.

Path to the Client Library

We will place the necessary library in the f bcl i ent folder located in the application folder and use the fol-
lowing code for the OnCreate event of the data module:
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xAppPat h

= ExtractFileDir(Application. ExeNane) + PathDelim

FDPhysFBDr i ver Li nk. VendorLi b : = xAppPath + 'fbclient' + PathDelim+ "fbclient.dll";

Important notes about “ bitness”

If you compile a 32-bit application, you should use the 32-bit fbclient.dll library. For a 64-bit application, it
should be the 64-bit library.

Along with the file fbclient.dll, it is advisable to place the following libraries in the same folder: msvcp80
.dl'l and msvcr 80. dl | (for Firebird 2.5) aswell asnmsvcp100. dl | and nsvcr 100. dl | (for Firebird
3.0). These libraries are located either in the bi n subfolder (Firebird 2.5) or in the root folder of the server
(Firebird 3.0).

For the application to show internal firebird errors correctly, it is necessary to copy thefilefi r ebi rd. nsg
aswell.

» For Firebird 2.5 or earlier, the libraries must be one level up from the folder with the client library, i.e., in
the application folder for our purposes.
« For Firebird 3, they must be in the same folder asthe client library, i.e. inthef bcl i ent folder.

Developing for Embedded Applications

If you need your application to run without the installed Firebird server, i.e. in the Embedded mode, for Firebird
2.5 you should replace f becl i ent . dl | with f benbed. dl | . Make sure that the width of the CPU register
(64-bit or 32-bit) matchesthe application. If necessary, the name of thelibrary can be placed in the configuration

file of you

r application.

It is not necessary to change anything for Firebird 3.0, in which the working mode depends on the connection

string and

the value of the Providers parameter in the file firebird.conf/databases.conf.

TIP

Even if your application is intended to work with Firebird in the Embedded mode, it is advisable to attach to
the full server during development. The reason isthat embedded Firebird runsin the same address space asthe
application and any application connecting to a database in embedded mode must be able to obtain exclusive
accessto that database. Once that connection succeeds, no other embedded connections are possible. When you
are connected to your database in the Delphi IDE, the established connection is in Delphi's application space,
thus preventing your application from being run successfully from the IDE.

Note, Firebird 3 embedded still requires exclusive access if the installed full server isin Super (Superserver)
mode.

Connection parameters

The Params property of the TFDConnection component contai ns the database connection parameters (username,

password,

connection character set, etc.). If you invoke the TFDConnection property editor by double-clicking

on the component, you will see that those properties have been filled automatically. The property set depends
on the database type.
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Figure 3.1. TFDConnection property editor

@ FireDAC Connection Editor - [FDConnection]
Eq./': Select driver or select connection definition name to override, then setup parameters
tion | Options Info  SQL Script
Driver ID: |FB ~|
Connection Definition Mame: | w |
Test Wizard Revert To Defaults Help
Farameter Value Default
Fooled False
Database D:'examples. fdb
User_Mame sysdba
Password
MonitorBy
OSAuthent Mo
Protocol TCPIP
Server localhost
SQLDialect 3
FoleMame
Characterset LUTF3
ExtendedMetadata False
CreateDatabase Mo
PagesSize 4096
IBAdvanced
oK

a

Cancel

s

Table 3.1. TFDConnection component main properties

Property Purpose
Pooled Whether a connection pool is used
Database 'I_'he path to _the database or its alias as _defi _ned in the aliases.conf configura-
tion file (or in databases.conf) of the Firebird server
User Name Firebird user name. Not used if OSAuthent is True.
Password Firebird password. Not used if OSAuthent is True.
OSAuthent Whether operating system authentication is used
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Property Purpose
Connection protocol. Possible values:
» Loca—Ilocal protocol
Protocol * NetBEUl—named pipes, WNET
. SPX—This property isfor Novell's IPX/SPX protocol, which has never
been supported in Firebird
 TCPIP—TCP/IP
Sarver Server name or its |P address. If the server is run on a non-standard port, you
also need to append the port number after aslash, e.g., localhost/3051
SQLDialect SQL Dialect. It must match that of the database
RoleName Role name, if required
CharacterSet Connection character set name

Additional Properties:

Connected

Used to manage the database connection or check the connection status. This
property must be set to True in order for the wizards of other FireDac com-
ponents to work. If your application needs to request authentication data, it is
important to remember to reset this property to False before compiling your
application.

LoginPrompt

Whether to request the username and password during a connection attempt

Transaction

The TFDTransaction component that will be used as default to conduct vari-
ous TFDConnection transactions. If this property is not explicitly specified,
TFDConnection will create its own TFDTransaction instance. Its parameters
can be configured in the TxOptions property.

UpdateTransaction

The TFDTransaction component that is to be used as default for the Update-
Transaction property of TFDQuery components, unless explicitly specified
for the dataset. If this property is not specified explicitly, the value from the
Transaction property of the connection will be used, unlessit is explicitly
specified for the dataset.

Connection Parameters in a Configuration File

Since the connection parameters, except for the username and password and possibly the role, are usually com-
mon to all instances the application, we will read them from the configuration file:

xIlniFile := TIniFile.Create(xAppPath + 'config.ini');

try

xl ni Fi | e. ReadSecti onVal ues(' connection', FDConnecti on. Parans);

finally
xl ni Fil e. Free;
end;
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A Typical Configuration File

Typicaly, theconfi g. i ni file containsthe following lines:

[ connecti on]

Driverl| D=FB

Pr ot ocol =TCPI P

Server =l ocal host/ 3051
Dat abase=exanpl es
OSAut hent =No

Rol eNane=

Char act er Set =UTF8

Y ou can get the contents of the connection section by copying the contents of the Params property of the TFD-
Connection component after the wizard finishes its work.

Note

Actually, the common settings are usually located in %AppDat a% Manuf act ur er \ AppNare and are saved
to that location by the application installation software. However, it is convenient for the configuration file to
be stored somewhere closer during the development, for instance, in the application folder.

Notethat if your application isinstalled into the Program Files folder and the configuration fileislocated there
aswell, it is likely that the file will be virtualized in Program Data and issues could arise with modifying it
and reading the new settings subsequently.

Connecting to the database

To connect to the database, it is necessary to changethe Connected property of the TFDConnection component to
True or call the Open method. Y ou can use the Open method to pass the username and password as parameters.

A Little Modification

We will replace the standard database connection dialog box in our application and alow users to make three
mistakes while entering the authentication information. After three failures, the application will be closed.

To implement it, we will write the following code in the OnCreate event handler of the main data module.

/1l After three unsuccessful login attenpts, we close the application.
xLogi nCount := 0;
xLogi nPronpt Dl g : = TLogi nPronpt Form Creat e(Sel f);
whil e (xLogi nCount < MAX LOG N_COUNT) and
(not FDConnecti on. Connect ed) do
begi n
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try

i f xLogi nPronpt Dl g. Showvbdal = nr K t hen

FDConnect i on. Open(

xLogi nPronpt Dl g. User Narre, xLogi nPronpt DI g. Passwor d)

el se
xLogi nCount : =
except

on E: Exception do

begi n

I nc(xLogi nCount) ;

MAX_LOGI N_COUNT;

Appl i cati on. ShowExcepti on(E);

end
end;
end;
xLogi nPronpt DI g. Fr ee;

i f not FDConnecti on. Connected then

Hal t ;

Working with Transactions

The Firebird client allows any operations to be made only in the context of a transaction so, if you manage to
access datawithout explicitly calling TFDTransaction.StartTransaction, it meansthat it was called automatically
somewhere deep in FireDac. It is highly recommended to avoid this practice. For applications to work correctly
with databases, it is advisable to manage transactions manually, which means starting and committing them or
rolling them back with explicit calls.

The TFDTransaction component is used to manage transactions explicitly.

TFDTransaction Component

TFDTransaction hasthree methodsfor managing atransaction explicitly: StartTransaction, Commit and Rollback.
The following table summarises the properties available to configure this component.

Table 3.2. TFDTransaction component main properties

Property

Purpose

Connection

Reference to the FDConnection component

Options. AutoCommit

Controls the automatic start and end of a transaction, emulating Firebird's
own transaction management. The default value is True. See note (1) below
for more details about behaviour if the Autocommit option is True.

Options.AutoStart

Controls the automatic start of atransaction. The default valueis True.

Options. AutoStop

Controls the automatic end of atransaction. The default valueis True.

Options.DisconnectAction
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Property Purpose

The action that will be performed when the connection is closed while the
transaction is active. The default value is xdCommit—the transaction will be
committed. See note (2) below for details of the other options.

Controls nested transactions. The default value is True. Firebird does not

Options.EnableNested support nested transactions as such but FireDac can emulate them using

savepoints. For more details, see note(3) below.

Specifies the transaction isolation levd. It isthe most important transaction
property. The default value is xiReadCommitted. The other values that Fire-

Options.Isolation bird supports are xi Snapshot and xiUnspecified; also xiSerializable, to some

degree. For more details about the available isolation levels, see note (4) be-
low.

Options.Params

Firebird-specific transaction attributes that can be applied to refine the trans-
action parameters, overriding attributes applied by the standard implementa-
tion of the selected isolation level. For the attributes that can be set and the
“legal” combinations, see note (5) below.

Indicates whether it is aread-only transaction. The default valueis False.
Setting it to True disables any write activity. Long-running read-only trans-

Options.ReadOnly actionsin READ COMMITTED isolation are recommended for activities

that do not change anything in the database because they use fewer resources
and do not interfere with garbage collection.

Note 1: AutoCommit=True
If the value of AutoCommit is set to True, FireDAC behaves as follows:

« Startsatransaction (if required) before each SQL command and endsthe transaction after the SQL command
completes execution

 |If the command is successfully executed, the transaction will be ended by COMMIT. Otherwise, it will be
ended by ROLLBACK.

« |If the application calls the StartTransaction method, automatic transaction management will be disabled
until that transaction is ended by Commit or Rollback.

Note 2: DisconnectAction
The following values are possible:

« xdNone—nothing will be done. The DBM S will perform its default action.

o xdCommit—the transaction will be committed

» xdRollback—the transaction will be rolled back

Notethat, in some other data access components, the default value for the DisconnectAction property isxdRoll-
back and will need to be set manually with Firebird to match the FDTransaction setting.

Note 3: EnableNested

If StartTransaction is called from within an active transaction, FireDac will emulate a nested transaction by
creating a savepoint. Unless you are very confident in the effect of enabling nested transactions, set EnableN-
ested to False. With this setting, calling StartTransaction inside the transaction will raise an exception.
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Note 4: | solation

FireBird hasthreeisolation levels: READ COMMITTED, SNAPSHOT (“concurrency”) and SNAPSHOT TA-
BLE STABILITY (“consistency”, rarely used). FireDac supports some but not all configurations for READ
COMMITTED and SNAPSHOT. It usesthethird level partially to emulate the SERIALIZABLE isolation that
Firebird does not support.

* xiReadCommitted—the READ COMMITTED isolation level. FireDac starts ReadCommitted transactions
in Firebird with the following parameters: read/write, rec_version, nowait

¢ XiSnapshot—the SNAPSHOT (concurrency) isolation level. FireDac starts Snapshot transactionsin Firebird
with the following parameters: read/write, wait

» xiUnspecified—Firebird's default isolation level (SNAPSHOT) with the following parameters: read/write,
wait

« XiSerializable—the SERIALIZABLE isolation level. Firebird does not support serializable isolation, but
FireDac emulates it by starting a SNAPSHOT TABLE STABILITY (“consistency”) transaction with the
following parameters: read/write, wait.

Other parameters, not supported by Firebird at al, are:

 xiDirtyRead—if thisis selected (not agood idea!) READ COMMITTED will be used instead

* XiRepeatableRead—if thisis selected, SNAPSHOT will be used instead

Note 5: Firebird-specific Transaction Attributes
Attributes that can be customised in Options.Params are:

« read write, the default read mode for all of the options.isolation selections—see note (4) above. Set write
off if you want read-only mode. Alternatively, you can set Options.ReadOnly to True to achieve the same
thing. Thereis no such thing as a“write-only” transaction.

¢ read_committed, concurrency and consistency are isolation levels.

 wait and nowait are conflict resolution settings, determining whether the transaction is to wait for a conflict
to resolve

« rec_version and no rec_version provide an option that is applicable only to READ COMMITTED transac-
tions. The default rec_version lets this transaction read the latest committed version of arecord and over-
writeit if thetransaction ID of the latest committed version is newer (higher) than the ID of thistransaction.
Theno rec_version setting will block this transaction from reading the latest committed version if an update
is pending from any other transaction.

Multiple Transactions

Unlike many other DBM Ss, Firebird allows as many TFDTransaction objects as you need to associate with the
same connection. In our application, we will use one common read transaction for al primary and secondary
modules and one read/write transaction for each dataset.

We do not want to rely on starting and ending transactions automatically: we want to have full control. That
is why Options.AutoCommit=False, Options.AutoStart=False and Options.AutoStop=False are set in all of our
transactions.
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Datasets

Thecomponents TFDQuery, TFDTable, TFDStoredProc and TFDCommand are the componentsfor working with
datain FireDac. TFDCommand does not deliver adataset and, when TFD StoredProc is used with an executable
stored procedure, rather than a selectable one, it does not deliver a dataset, either.

TFDQuery, TFDTable and TFDStoredProc are inherited from TFDRdbmsDataSet.

Apart from datasets for working with the database directly, FireDac also has the TFDMemTable component for
working with in-memory datasets. It is functionally equivalent to TClientDataSet.

The main component for working with datasets, TFDQuery, can be used for practically any purpose. The
TFDTable and TFDStoredProc components are just variants, expanded or reduced to meet differences in func-
tionality. No more will be said about them and we will not be using them in our application. If you wish, you
can learn about them in the FireDac documentation.

The purpose of a dataset component is to buffer records retrieved by the SELECT statement, commonly for
displaying in a grid and providing for the current record in the buffer (grid) to be editable. Unlike the IBX
TIBDataSet component, TFDQuery component does not have the properties RefreshSQL, InsertSQL, UpdateSQL
and DeleteSQL. Instead, a separate TFDUpdateSQL object specifies the statement for dataset modifications and
the dataset component carries a reference to that component in its UpdateObject property.

RequestLive Property

Sometimes it is possible to make an FDQuery object editable without referring, through the UpdateOb-
ject property, to an FDUpdateSQL object that specifies queries for insert, update and delete. The property
UpdateOptions.RequestLive can be set to True for setsthat are naturally updatable and the object will generate
the modification queries for you. However, because this approach puts strict limitations on the SELECT query,
it is not always useful to rely onit.

TFDQuery Component

Table 3.3. TFDQuery component main properties

Property Purpose

Connection Reference to the FDConnection object

If the dataset isto be used as detail to a master dataset, this proper-

MasterSource ty refers to the data source (TDataSource) of the master set

If specified, refers to the transaction within which the query will be
Transaction executed. If not specified, the default transaction for the connec-
tion will be used.

Reference to the FDUpdateSQL object providing for the dataset
to be editable when the SELECT query does not meet the re-
guirements for automatic generation of modification queries with
UpdateOptions.RequestLive=True.

UpdateObject

UpdateTransaction
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Property

Purpose

The transaction within which modification queries will be execut-
ed. If the property is not specified the transaction from the Trans-
action property of the connection will be used.

UpdateOptions.CheckRequired

If set to True (the default) FireDac controls the Required property
of the corresponding NOT NULL fields. If you keep it True and a
field with the Required=True has no value assigned to it, an excep-
tion will be raised when the Post method is called. This might not
be what you want if avalue is going to be assigned to thisfield lat-
er in BEFORE triggers.

UpdateOptions.EnableDelete

Specifies whether arecord can be deleted from the dataset. If
EnableDelete=False, an exception will be raised when the Delete
method is called.

UpdateOptions.Enabl el nsert

Specifies whether arecord can be inserted into the dataset. If
Enablel nsert=Fal se, an exception will be raised when the In-
sert/Append method is called.

UpdateOptions.Enabl el nsert

Specifies whether arecord can be inserted into the dataset. If
Enablel nsert=Fal se, an exception will be raised when the In-
sert/Append method is called.

UpdateOptions.EnableUpdate

Specifies whether arecord can be edited in the dataset. If
EnableUpdate=Fal se, an exception will be raised when the Edit
method is called.

UpdateOptions.FetchGeneratorPoint

Controls the moment when the next value is fetched from the gen-
erator specified in the UpdateOptions.GeneratorName property

or in the GeneratorName property of the auto-incremental field
AutoGenerateVaue=arAutolnc. The default is gpDeferred, caus-
ing the next value to be fetched from the generator before a new
record is posted in the database, i.e., during Post or ApplyUpdates.
For the full set of possible values, see note (1) below.

The name of the generator from which the next value for an au-

UpdateOptions GeneratorName to-incremental field isto be fetched.
Specifies whether it is aread-only dataset. The default valueis
UpdateOptions ReadOnly False. If the value of this property is set to True, the EnableDelete,

Enablelnsert and EnableUpdate properties will be automatically
et to False.

UpdateOptions.RequestLive

Setting RequestLive to True makes a query editable, if possible.
Queriesfor insert, update and delete will be generated automatical -
ly. This setting imposes strict limitations on the SELECT query. It
is supported for backward compatibility with the ancient BDE and
is not recommended.

UpdateOptions.UpdateM ode

Controls how to check whether arecord has been modified. This
property allows control over possible overwriting of updatesin
cases where one user is taking along time to edit arecord while
another user has been editing the same record simultaneously and
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Property Purpose

compl etes the update earlier. The default is upWhereKeyOnly. For
information about the available modes, see note (2) below.

Specifies whether the dataset cache defers changesin the dataset
buffer. If this property is set to True, any changes (Insert/Post, Up-
date/Post, Delete) are saved to a specia log and the application

CachedUpdates must apply them explicitly by calling the ApplyUpdates method.
All changes will be made within a small period of time and within
one short transaction. The default value of this property is False.
Contains the text of the SQL query. If this property isa SELECT

soL statement, execute it by calling the Open methold. Use the Exe-

cute or ExecSQL for executing a statement that does not return a
dataset.

Note 1: UpdateOptions.FetchGener ator Point
The property UpdateOptions.FetchGeneratorPoint can take the following values:

< gpNone—no value is fetched from the generator
¢ gplmmediate—the next value is fetched from the generator right after the Insert/Append method is called
« gpDeferred—the next value is fetched during Post or ApplyUpdates
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Note 2: UpdateOptions.UpdateM ode

The user in a lengthy editing session could be unaware that a record has been updated one or more times
during his editing session, perhaps causing his own changes to overwrite someone else's updates. The
UpdateOptions.UpdateMode property alows a choice of behaviours to lessen or avoid this risk:

e upWhereAll—check whether arecord exists by its primary key + check all columnsfor old values, eg.,

update table set ...

where pkfield = :old_ pkfield and
client_nane = :old _client_nane and
info = :old_info ...

With upWhereAll set, the update query will change content in arecord only if the record has not been edited
by anyone else since our transaction started. It is especially important if there are dependencies between
values in columns, such as minimum and maximum wages, etc.

upWhereChanged—check whether a record exists by its primary key + check for old values only in the
columns being edited.

update table set ...
where pkfield = :old_pkfield and
client_nane = :old client

upWhereKeyOnly—check whether a record exists by its primary key. This check corresponds to the auto-
matically generated UpdateSQL query.

To avoid (or handle) update conflictsin a multi-user environment, typically you need to add WHERE con-
ditions manually. You would need a similar tactic, of course, to implement a process that emulates up-
WhereChanged, removing the unused column modifications from the update table set, leaving in the update
list only the columnsthat are actually modified. The update query could otherwise overwrite someone else's
updates of this record.

Obviously, the UpdateSQL needs to be created dynamically.

If you want to specify the settings for detecting update conflictsindividually for each field, you can use the
ProviderFlags property for each field.

TFDUpdateSQL component

The TFDUpdateSQL component enables you to refine or redefine the SQL command that Delphi generates
automatically for updating a dataset. It can be used to update an FDQuery object, an FDTable object or data
underlying an FDStoredProc object.

Using TFDUpdateSQL is optional for TFDQuery and TFDTable because these components can generate state-
ments automatically, that can sometimes be used for posting updates from a dataset to the database. For updating
a dataset that is delivered into an FDStoredProc object, use of the TFDUpdateSQL is not optional. The devel-
oper must figure out a statement that will result in the desired updates. If only one table is updated, a direct
DML statement might be sufficient. Where multiple tables are affected, an executable stored procedure will be

unavoidable.

We recommend that you always use it, even in the simplest cases, to give yoursdlf full control over the queries
that are requested from your application.
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TFDUpdateSQL Properties

To specify the SQL DML statements at design time, double-click on the TFDUpdateSQL component in your
data module to open the property editor.

I mportant

Each component hasits own design-time property editor. For multiple data-aware editorsto run, FireDac needs
an active connection to the database (TFDConnection.Connected = True) and atransaction in the autostart mode
(TFDTransaction.Options. AutoStart = True) for each one.

Design-time settings could interfere with the way the application isintended to work. For instance, the user is

supposed to log in to the program using his username, but the FDConnection object connects to the database
as SYSDBA.

It is advisable to check the Connected property of the FDConnection object and reset it each time you use the
data-aware editors. AutoStart will have to be enabled and disabled for aa read-only transaction as well.

Figure 3.2. TFDUpdateSQL property editor

(D) FireDAC Update 50L Editor - [FDUpdateGoods] O >

H Select table, describe it and generate Update SQL's

Generate  Options  SQL Commands

Table Mame

||:|r|:u:.|un:t e | Describe From DB Eevert To Defaults Generate SQL
Key Fields Lipdating Fields Refreshing Figlds
PRODUCT _ID PRODUCT _ID

MAME MAME

PRICE PRICE

DESCRIFTION DESCRIPTION

Cance

Y ou can use the Generate tab to make writing Insert/Update/Delete/Refresh queries easier for yourself. Select
the table to be updated, its key fields, the fields to be updated and the fields that will be reread after the update

and click the Generate SQL button to have Delphi generate the queries automatically. Y ou will be switched to
the SQL Commands tab where you can correct each query.
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Figure 3.3. TFDUpdateSQL SQL command editor

(D) FireDAC Update SOL Editor - [FDUpdateGoods] a x

Eq.i( Select table, describe it and generate Update SQL's

Generate Options SQL Commands

........................

iInsert * ! Modify * Delete * Lock  Unlock FetchRow *

........................

INSERT INIO PRODUCT

(MAME, PRICE, DESCRIEFTION)

VALUES (:NEW_NRME, K6 :NEW PRICE, :NEW _DESCRIPTICH)
EETURNING PRODUCT ID, NAME, PRICE, DESCRIPTICOH

Note

Since product_id is not included in Updating Fields, it is absent from the generated Insert query. It is assumed
that this column is filled automatically by a generator call in a BEFORE INSERT trigger or, from Firebird
3.0 forward, it could be an IDENTITY column. When a value is fetched from the generator for this column
at the server side, it is recommended to add the PRODUCT _ID column manually to the RETURNING clause
of the INSERT statement.

The Options Tab

The Options tab contains some properties that can affect the process of query generation. These properties are
not related to the TFDUpdateSQL component itself. Rather, for convenience, they are references to the Upda-
teOptions properties of the dataset that has the current TFDUpdateSQL specified in its UpdateObject property.

Table 3.4. TFDUpdateSQL component main properties

Property Purpose
Connection Reference to the TFDConnection component
DeleteSQL The SQL query for deleting arecord
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Property Purpose
FetchRowSQL ;P(te edS(E_ g:feg;o;(;ﬁyming acurrent record after it has been updated or in-
InsertSQL The SQL query for inserting arecord
LockSQL The SQL query for locking a current record. (FOR UPDATE WITH LOCK)
ModifySQL The SQL query for modifying arecord
UnlockSQL The SQL query for unlocking a current record. It is not used in Firebird.

Notice that, because the TFDUpdateSQL component does not execute modification queries directly, it has no
Transaction property. It acts as a replacement for queries automatically generated in the parent TFDRdbms-
DataSet.

TFDCommand component

The TFDCommand component is used to execute SQL queries. It is not descended from TDataSet so it isvalid
to use only for executing SQL queries that do not return datasets.

Table 3.5. TFDCommand component main properties

Property Purpose
Connection Reference to the TFDConnection component
Transaction The transaction within which the SQL command will be executed
CommandKind Type of command. The types are described in the section below.
CommandText SQL query text

Types of Command

Usually, the command type is determined automatically from the text of the SQL statement. The following
values are available for the property TFDCommand.CommandKind to cater for cases where the internal parser
might be unable to make correct, unambiguous assumptions based on the statement text alone:

» skUnknown—unknown. Tellstheinternal parser to determine the command type automatically fromitsanal-
ysis of the text of the command

» skStartTransaction—a command for starting atransaction
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» skCommit—a command for ending and committing a transaction

» skRollback—a command for ending and rolling back atransaction

» skCreate—a CREATE ... command for creating a new metadata object

* skAlter—an ALTER ... command for altering a metadata object

» skDrop—aDROP ... command for deleting a metadata object

» skSelect—a SELECT command for retrieving data

o skSelectForLock—a SELECT ... WITH LOCK command for locking the selected rows
e skinsert—an INSERT ... command for inserting a new record

» skUpdate—an UPDATE ... command for modifying records

» skDelete—a DELETE ... command for deleting records

* skMerge—a MERGE INTO ... command

» skExecute—an EXECUTE PROCEDURE or or EXECUTE BLOCK command
» skStoredProc—a stored procedure call

» skStoredProcNoCrs—a call to a stored procedure that does not return a cursor

» skStoredProcWithCrs—a call to a stored procedure that returns a cursor

Creating the Primary Modules

We will create two primary modulesin our application: aproduct module and a customer module. Each primary
dataset is displayed on a form by means of a TDBGrid grid and a toolbar with buttons. The business logic of
working with the dataset will be located in a separate DataM odule that contains a TDataSource data source, a
TFDQuery dataset, and two TFDTransaction transactions, one read-only and one read/write.

As our model for creating datasets, we will create the Customer dataset on the dCustomers datamodule:
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Figure 3.4. dCustomers datamodule

| Main | dCustomers | Customers

On tabbing to the Customersform, thisistheinitial view. The DataSource component is not visible on the form
because it islocated in the dCustomers datamodule.
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Figure 3.5. Customersform, initial view

@ Main @ dCustomers @ Customers

" (1) Customers N y El@ ﬁ
./ XIS/ __} |

\d{:usmmers.[}ataSuurce

» HE q

=
ActionList

We have placed the TFDQuery component in the dCustomers datamodule and named it gryCustomers. This
dataset will be referred to in the DataSet property of the DataSource data source in DCustomers. We specify
the read-only transaction trRead in the Transaction property, the trWritetransaction in the UpdateTransaction
property and, for the Connection property, the connection located in the main data module. We populate the
SQL property with the following query:

SELECT
custoner _id,
nane,
address,

Zi pcode,
phone

FROM
cust omer

ORDER BY nane

The Read-only Transaction

The trRead read transaction is started when the dataset form is displayed (the OnActivate event) and is ended
whentheformisclosed. READ COMMITTED isolation level (Options.Isolation = xiReadCommitted) is usually
used to show datain grids because it allows the transaction to see changes committed in the database by other
users by just repeating queries (rereading data) without the transaction being restarted.
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Since this transaction is used only to read data, we set the Options.ReadOnly property to True. Thus, our trans-
action will have the following parameters: read read _committed rec_version.

Why?

A transaction with exactly these parameters can remain open in Firebird as long as necessary (days, weeks,
months) without locking other transactions or affecting the accumulation of garbage in the database because,
with these parameters, atransaction is started on the server as committed.

We set the property Options.DisconnectAction to xdCommit, which perfectly fitsaread-only transaction. Finaly,
the read transaction will have the following properties:

Options. AutoStart = Fal se

Options. AutoConmit = Fal se

Options. AutoStop = Fal se

Options. Di sconnect Acti on = xdComni t
Options. |solations = xi ReadConmi tted
Opti ons. ReadOnly = True

I mportant

Although we do not discuss reporting in this manual, be aware that you should not use such atransaction for
reports, especialy if they use several queriesin sequence. A transaction with READ COMMITTED isolation
will see al new committed changes when rereading data. The recommended configuration for reports is a
short read-only transaction with SNAPSHOT isolation (Options.Isolation = xiSnapshot and Options.ReadOnly=
True).

The Read/Write Transaction

The write transaction trWrite that we use for our FDUpdateSQL object must be as short as possible to prevent
the oldest active transaction from getting “ stuck” and inhibiting garbage collection. High levels of uncollected
garbage will lead to lower performance. Since the write transaction is very short, we can use the SNAPSHOT
isolation level. The default value of the Options.DisconnectAction property, xdCommit, is not appropriate for
write transactions, so it should be set to xdRollback. We will not rely on starting and ending transactions auto-
matically. Instead, we will start and end atransaction explicitly. Thus, our transaction should have the following
properties:

Options. AutoStart = Fal se

Options. AutoConmit = Fal se

Options. Aut oSt op = Fal se

Opti ons. Di sconnect Acti on = xdRol | back
Options. Isolations = xi Snapshot

Opti ons. ReadOnly = Fal se

SNAPSHOT vs READ COMMITTED Isolation

It is not absolutely necessary to specify SNAPSHOT isolation for simple INSERT/UPDATE/DELETE opera-
tions. However, if atable hascomplex triggers or astored procedureisexecuted instead of asimple INSERT/UP-
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DATE/DELETE query, it is advisable to use SNAPSHOT. The reason is that READ COMMITTED isolation
does not ensure the read consistency of the statement within onetransaction, since the SELECT statement in this
isolation can return data that were committed to the database after the transaction began. In principle, SNAP-
SHOT isolation is recommended for short-running transactions.

Configuring the Customer Module for Editing

In this section, we will configure some propertiesin the gryCustomer and FDUpdateCustomer objects to make
the Customer dataset editable.

The TFDUpdateSQL Settings

To make the dataset editable, the InsertSQL, ModifySQL, DeleteSQL and FetchRowSQL properties should be
specified in the FDUpdateSQL object that is linked to the dataset. The wizard can generate these statements
but it may be necessary to correct some things afterwards. For example, you can add a RETURNING clause,
remove some columns from the update list or cancel an automatically generated stored procedure call entirely.

InsertSQL

I NSERT | NTO custoner (
custoner _id,
namne,
addr ess,
Zi pcode,
phone)
VALUES (: new_custoner _id,
: new_nane,
: new_addr ess,
:new_zi pcode,
: new_phone)

ModifySQL

UPDATE cust omer

SET nane = :new_nane,
address = :new_address,
zi pcode = :new_zi pcode,
phone = :new _phone

WHERE (customer_id = :old_custoner_id)

DeleteSQL

DELETE FROM cust oner
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WHERE (customer_id = :old_customer_id)

FetchRowSQL

SELECT
custoner _id,
namne,
addr ess,
zi pcode,
phone
FROM
cust oner
WHERE custoner_id = :old_custoner_id

Getting a Generator Value

In this project, we will get the value from the generator before making an insert into the table. To enable that,
specify the following values for the properties of the TFDQuery component:

Updat eOpt i ons. Gener at or Nane GEN_CUSTOMER I D
and

Updat eOpt i ons. Aut ol ncFi el ds

CUSTOMER | D

Note

This method works only for autoinc fields that are populated by explicit generators (sequences). It is not appli-
cableto the IDENTITY type of autoinc key introduced in Firebird 3.0.

Another way to get the value from the generator is to return it after the INSERT is executed by means of a
RETURNING clause. This method, which worksfor IDENTITY fieldsaswell, will be shown later, in thetopic
Using a RETURNING Clause to Acquire an Autoinc Value.

Implementing the Customer Module

Modal forms are often used to add a new record or to edit an existing one. Once the modal form is closed by
the mrOK result, the changes are posted to the database. Database-aware visual components are usually used
to create this kind of form. These components enable you to display the values of some fields from the current
record and immediately accept the user's changes in the corresponding fields if the dataset isin the Insert/Edit
mode, i.e. before Post.

The only way to switch the dataset to Insert/Edit modeis by starting awrite transaction. So, if somebody opens
aform for adding anew record and leaves for alunch break, we will have an active transaction hanging until the
user comes back from lunch and closes the form. This uncommitted edit can inhibit garbage collection, which
will reduce performance. There are two waysto solve this problem:
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1. Usethe CachedUpdates mode, which enables the transaction to be active just for a very short period (to
be exact, just for the time it takes for the changes to be applied to the database).

2. Give up using visual components that are data-aware. This approach requires some additional effort from
you to activate the data source and pass user input to it.

We will show how both methods are implemented. The first method is much more convenient to use. Let's
examine the code for editing a customer record:

procedure TCust omer For m act Edi t Recor dExecut e( Sender: Thj ect);

var
xEdi t or Form TEdi t Cust orrer For m

begi n
xEdi t or Form : = TEdi t Cust omer Form Creat e(Sel f);
try

XEdi t or Form OnCl ose : = Custoner Edi t or d ose;
xEdi t or For m Dat aSour ce : = Custoners. Dat aSour ce;
XEdi t or Form Caption := 'Edit customer';
Custoners. Edit;
xEdi t or For m Showivbdal ;
finally
xEdi t or For m Fr ee;
end;
end;
The Custoners property is initiated in the OnCreate event:
procedure TCust omer For m For nCr eat e( Sender: TObj ect);
begi n
FCustoners := TDMCustoners. Create(Sel f);
DBGri d. Dat aSource : = Custoners. Dat aSour ce;
end;

We set the CachedUpdates mode for the dataset in the Edit method of the dCustomers modul e before switching
it to the edit mode:

procedure TdnCustoners. Edit;

begi n
gryCust oner. CachedUpdat es : = True;
gryCust onmer . Edi t;

end;

The logic of handling the process of editing and adding arecord is implemented in the OnClose event handler
for the modal edit form:

procedure TCustomer Form Cust oner Edi t or Cl ose( Sender: TObj ect;
var Action: Td oseAction);
begi n
i f TEdit Custoner For m( Sender) . Modal Result <> nrOK t hen
begi n
Cust onrer s. Cancel ;
Action : = caFree;
Exit;
end;
try
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Cust oner s. Post ;
Cust oners. Save;

Action : = caFree;
except

on E: Exception do

begi n

Appl i cati on. Showkxcepti on(E);
/1 1t does not close the window give the user correct the error
Action := calNone;
end;
end;
end;

To understand the internal processes, we can study the code for the Cancel, Post and Save methods of the
dCustomer data module;

procedure TdmCust omers. Cancel ;
begi n

gryCust omer . Cancel ;

gr yCust oner . Cancel Updat es;

gryCust onmer . CachedUpdat es : = Fal se;
end;

procedur e TdnTCust oners. Post;
begi n

gr yCust omer . Post ;
end;

procedure TdmCustomers. Save;
begi n
/1 W do everything in a short transaction
/1 In CachedUpdates nobde an error does not interrupt the running code.
/1 The Appl yUpdates nethod returns the nunber of errors.
/1 The error can be obtained fromthe property RowError
try
trWite. Start Transacti on;
if (gryCustoner. Appl yUpdates = 0) then
begi n
gr yCust onmer . Conmi t Updat es;
trwite. Commi t;
end
el se
rai se Exception. Create(qryCustomer. RowError. Message) ;
gr yCust oner. CachedUpdat es : = Fal se;
except
on E: Exception do
begi n
if trWite.Active then
trWite. Rol | back;
raise;
end;
end;
end;

Observethat thewritetransaction isnot started at al until the OK buttonisclicked. Thus, thewritetransactionis
active only while the data are being transferred from the dataset buffer to the database. Since we access hot more
than one record in the buffer, the transaction will be active for avery short time, which is exactly what we want.
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Using a RETURNING Clause to Acquire an Autoinc Value

Creating the product is similar to creating the customer one. We will use it to demonstrate the method of getting
an auto-incremented value by means of a RETURNING clause.

The main query:

SELECT
product _id,
namne,
price,
description

FROM pr oduct

ORDER BY nane

The TFDUpdateSQL.InsertSQL property will contain the following statement:

| NSERT | NTO PRODUCT ( NAMVE, PRI CE, DESCRI PTI ON)
VALUES (: NEW NAVE, :NEW PRI CE, : NEW DESCRI PTI ON)
RETURNI NG PRODUCT | D

The RETURNING clause in this statement will return the value of the PRODUCT _ID field after it has been
populated by the BEFORE INSERT trigger. The client side in this case has no need to know the name of the
generator, since it al happens on the server. Leave the UpdateOptions.GeneratorName property as nil.

To acquire the autoinc value by this method also requires filling a couple of properties for the PRODUCT _ID
field because the value is being entered indirectly:

Requi red = Fal se
and
ReadOnly = True

Everything elseis set up similarly to the way it was done for the Customer module.

Creating a Secondary Module

Secondary datasets typically contain larger numbers of records than primary datasets and new records are added
frequently. Our application will have only one secondary module, named “Invoices’.

An invoice consists of a header where some general attributes are described (number, date, customer ...) and
invoice lines with the list of products, their quantities, prices, etc. It is convenient to have two grids for such
documents: the main one (master) showing the data invoice header data and the detail one showing the invoice
lines.

Wewant to place two TDBGrid components on theinvoice form and link aseparate TDataSource to each of them
that will be linked to its respective TFDQuery. In our project, the dataset with the invoice headers (the master
set) will be called grylnvoice, and the one with the invoice lines (the detail set) will be called grylnvoiceline.
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The Transactions for Invoice Data

The Transaction property of each dataset will specify the read-only transaction trRead that is located in the
dminvoicedata module. Use the UpdateTransaction property to specify the trWrite transaction and the Connec-
tion property to specify the connection located in the main data module.

A Filter for the Data

Secondary datasetsusually contain afield with therecord creation date. In order to reduce the amount of retrieved
data, a notion such as “awork period” is commonly incorporated in the application to filter the set of data sent
to the client. A work period is arange of dates for which the records are required.

Since the application could have more than one secondary dataset, it makes sense to add variables containing
the start and end dates of awork period to the global dmMain data module that is used by all modules working
with the database in one way or another. Once the application is started, the work period could be defined by the
start and end dates of the current quarter, or some other appropriate start/end date pair. The application could
allow the user to change the work period while working with the application.
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Configuring the Module

Figure 3.6. The Invoice form tab
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Figure 3.7. The Invoice data module tab

Main | dMain | Invoice | dInvoice |

. gryDeletelnvaice

Since the latest invoices are the most requested ones, it makes sense to sort them by date in reverse order. The
query will look like thisin the SQL property of the grylnvoice dataset:

SELECT
i nvoi ce.invoice_id AS invoice_id,
i nvoi ce. custoner _id AS custoner _id,
cust oner. NAME AS cust orer _nane
i nvoi ce.invoi ce_date AS invoice_date,
i nvoice.total _sale AS total _sale,
Il F(i nvoi ce. payed=1, 'Yes', 'No') AS payed
FROM
i nvoi ce
JO N custoner ON custoner.custoner_id = invoice.custoner_id
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VWHERE i nvoi ce. i nvoi ce_dat e BETWEEN : dat e_begi n AND : date_end
ORDER BY i nvoi ce. i nvoi ce_date DESC

To open this dataset, it will be necessary to initialise the query parameters:

gryl nvoi ce. ParanByNane(' date_begi n'). AsSql Ti meSt anp : = dm\ai n. Begi nDat eSt ;
gryl nvoi ce. ParanByNane(' date_end' ). AsSql Ti neSt anp : = dnivai n. EndDat eSt ;
gryl nvoi ce. Open;

For the purpose of illustration, we will use stored procedures to perform all operations on an invoice. Regular
INSERT/UPDATE/DELETE queries can be used when operations are simple and involve writing to only one
table in the database. We will execute each stored procedure as a separate query in TFDCommand objects. This
component is not descended from TFDRdbmsDataSet, does not buffer data and returns not more than one result
row. We are using it because it consumes fewer resources for queries that do not return data.

Since our stored procedures modify data, it isnecessary to point the Transaction property of each TFDCommand
object to the trWrite transaction.

Tip

Another aternative is to place the stored procedure calls for inserting, editing and adding a record in the cor-
responding properties of a TFDUpdateSQL object.

Doing the Work

Four operations are provided for working with theinvoice header: adding, editing, deleting and setting the“ paid”
attribute. Once an invoice is paid, we prevent any modifications to either the header or the lines. The rule is
implemented at stored procedure level. Let'sexamine the query stringsin the CommandText property for calling
the stored procedures.

gryAddinvoice.CommandText

EXECUTE PROCEDURE sp_add_i nvoi ce(
NEXT VALUE FOR gen_invoi ce_id,
: CUSTOVER | D,
: 1 NVvO CE_DATE

)

gryEditinvoice.CommandText

EXECUTE PROCEDURE sp_edit _invoice(
;I NV CE_I D,
: CUSTOVER | D,
: I N\VO CE_DATE

)
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gryDeletelnvoice.CommandText

EXECUTE PROCEDURE sp_del ete_i nvoi ce(: 1 NVO CE_I D)

gryPayForinvoice.CommandText
EXECUTE PROCEDURE sp_pay_for_invoice(:invoice_id)

Since our stored procedures are not called from a TFDUpdateSQL object, we need to call grylnvoice.Refresh
after they are executed, in order to update the datain the grid.

Stored procedures that do not require input data from the user are called as follows:

procedure Tdm nvoi ce. Del et el nvoi ce;
begi n
/1 W do everything in a short transaction
trWite. Start Transacti on;
try
gryDel et el nvoi ce. ParanByNanme(' INVO CE_I D ). Asl nteger :=
I nvoi ce. | NVO CE_I D. Val ue;
gryDel et el nvoi ce. Execut e;
trWwite. Conmi t;
gryl nvoi ce. Refresh;
except
on E: Exception do
begi n
if trWite.Active then
trWite. Rol | back;
raise;
end;
end;
end;

Getting User Confirmation

Before performing some operations, such as deleting an invoice, we want to get confirmation from the user:

procedure TInvoi ceForm act Del et el nvoi ceExecut e( Sender: TObj ect);
begi n
if MessageD g(' Are you sure you want to delete an invoice?',
nmt Confi rmati on,
[ mbYes, mbNo], 0) = nrYes then
begi n
I nvoi ces. Del et el nvoi ce;
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end;
end;

Adding or Editing Records

As with the primary modules, we will use modal forms to add a new record or edit an existing one. We will
not use data-aware visual componentsin thisimplementation. As another variation, we will use a TButtonedEdit
component to select a customer. It will display the name of the current customer and open a modal form with
agrid for selecting a customer on the click of the embedded button. We could use something like TDBLookup-
Combobox, of course, but it has drawbacks: first, the customer list may be too large for scrolling comfortably
through the drop-down list; secondly, the name alone may not be enough to find the customer you want.

Figure 3.8. The Customer input form

e .

(1) EditInvoiceForm Lo || |
Datel D IiIiiiiiiiiiiiiiWmeliiiiiiiiiiiiiil
35513.10.1015 [E~- ;;;22:56:06 =
Customer: D 1Iiiiiiiiiiiiiiiiiiiiiiiiiiiiin
=

Asthewindow for selecting acustomer, we will use the same modal form that was created for adding customers.
The code for the button click handler for the TButtonedEdit component is as follows:

procedure TEditlnvoi ceForm edt Cust onmer Ri ght Buttond i ck(Sender: TObject);
var

xSel ect Form TCust oner For m

begi n
xSel ect Form : = TCust omer Form Creat e( Sel f);
try
xSel ect Form Vi si bl e : = Fal se;
i f xSel ect Form Showibdal = mr OK t hen
begi n
FCustonerld : = xSel ect Form Cust oner s. Cust oner. CUSTOMER | D. Val ue;
edt Cust oner . Text : = xSel ect Form Cust oner s. Cust oner . NAME. Val ue;
end;
finally
xSel ect For m Fr ee;
end;
end;

Since we are not using data-aware visual components, we need to initialize the customer code and name for
displaying during the call to the edit form:
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procedure TInvoi ceForm act Edi t | nvoi ceExecut e( Sender: TObj ect);

var
XEdi t or Form TEdit | nvoi ceForm
begi n
xEdi torForm : = TEdi tl nvoi ceForm Create(Sel f);
try
xEdi t or Form OnCl ose : = Editlnvoi ceEditord ose;
xEdi tor Form Caption := "Edit invoice';
XEdi t or Form I nvoi celd : = I nvoices. I nvoi ce. | NVO CE_| D. Val ue;
xEdi t or For m Set Cust oner (
I nvoi ces. I nvoi ce. CUSTOVER I D. Val ue,
I nvoi ces. | nvoi ce. CUSTOVER_NAME. Val ue) ;
XEdi t or Form I nvoi ceDate : = I nvoi ces. | nvoi ce. | N\VO CE_DATE. AsDat eTi ne;
xEdi t or For m Showivbdal ;
finally
xEdi t or For m Fr ee;
end;
end;

procedure TEditlnvoi ceForm Set Cust onmer (ACustoner | d: |nteger;
const ACust oner Nanme: string);

begi n

FCustonerld := ACustonerld;

edt Cust oner . Text : = ACust oner Nane;
end;

Adding anew invoice and editing an existing one will be handled in the Close event of the modal form asitis
for the primary modules. However, we will not switch the dataset to CachedUpdates mode for these because the
updates carried out by stored procedures and we are not using data-aware visual components to capture input.

procedure Tl nvoi ceForm act Addl nvoi ceExecut e( Sender: TObj ect);
var
XEdi torForm TEdi t | nvoi ceForm
begi n
xEdi t or Form : = TEdi t| nvoi ceForm Create(Sel f);
try
xEdi t or Form Caption := 'Add invoice';
xEdi t or For m OnCl ose : = Addl nvoi ceEdi t or Cl ose;
XEdi t or Form | nvoi ceDat e : = Now,
xEdi t or For m Showibdal ;
finally
xEdi t or For m Fr ee;
end;
end;

procedure Tl nvoi ceFor m Addl nvoi ceEdi t or O ose( Sender: TObj ect;
var Action: Td oseAction);
var
XEdi tor Form TEdit | nvoi ceForm
begi n
xEdi t or Form : = TEdi t | nvoi ceFor m( Sender) ;
i f xEditorForm Moddal Result <> nrOK t hen
begi n
Action := caFree;
Exit;

50



Developing Firebird Applicationsin Delphi

end;
try
I nvoi ces. AddIl nvoi ce( xEdi t or For m Cust orrer | d, xEdi t or Form | nvoi ceDat e) ;
Action := caFree
except
on E: Exception do
begi n

Appl i cati on. Showkxcepti on(E);
/1 It does not close the wi ndow give the user correct the error
Action := caNone;
end;
end;
end;

procedure Tdm nvoi ce. Addl nvoi ce( ACustonerl d: | nteger; AlnvoiceDate: TDateTine);
begi n
/1 W do everything in a short transaction
trWite. StartTransaction
try
gr yAddl nvoi ce. ParanByNanme(' CUSTOVER | D ). Asl nteger := ACustonerld;
gr yAddl nvoi ce. ParanByName(' | N\VO CE_DATE' ). AsSqgl Ti neStanp : =
Dat eTi neToSQLTi neSt anp( Al nvoi ceDat e) ;
gr yAddl nvoi ce. Execut e() ;
trwite. Conmt;
gryl nvoi ce. Refresh;
except
on E: Exception do
begi n
if trWwite.Active then
trWite. Rol I back
raise;
end;
end;
end;

The Invoice Details

Next, we move on to the detail s of an invoice. For the grylnvoicel ine dataset, we set the MasterSource property
to the datasource that is linked to grylnvoice and the MasterFields property to INVOICE_ID. We specify the
following query in the SQL property:

SELECT

invoice_line.invoice_line_id AS invoice_line_id,

invoice line.invoice id AS invoice id,

i nvoi ce_l i ne. product _id AS product _id,

product . name AS product nane,

i nvoice_line.quantity AS quantity,

i nvoice_line.sale _price AS sale_price,

i nvoice_line.quantity * invoice_line.sale _price AS total
FROM

i nvoi ce_l i ne

JO N product ON product. product_id = invoice_line.product _id
WHERE i nvoice_line.invoice_id = :invoice_id
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Aswith the invoice header, we will use stored procedures to perform all modifications. Let's examine the query
strings in the CommandText property of the commands that call the stored procedures.

gryAddinvoiceLine.CommandText

EXECUTE PROCEDURE sp_add_i nvoi ce_line(

;invoice_ id,
:product _id,
squantity

)

gryEditinvoiceLine.CommandText

EXECUTE PROCEDURE sp_edit _invoice_ |ine(
;invoice_line_id,
jquantity

)

gryDeletelnvoiceLine.CommandText

EXECUTE PROCEDURE sp_del ete_i nvoi ce_l i ne(
:invoice line_id

)

Aswith the header, the form for adding a new record and editing an existing one does not use data-aware visual
components. To select a product, we use the TButtonedEdit component again. The cade for the on-click handler
for the button on the TButtonedEdit object is asfollows:

procedure TEditlnvoi ceLi neForm edt Product Ri ght Buttond i ck(Sender: Tnoject);
var
xSel ect Form TGoodsForm
begi n
i f FEditMbde = emnl nvoi ceLi neEdit then
Exit;
xSel ect Form : = TGoodsForm Creat e( Sel f);
try
xSel ect Form Vi si bl e : = Fal se;
i f xSel ect Form Showivbdal = nmr OK t hen
begi n
FProductld : = xSel ect Form Goods. Product . PRODUCT I D. Val ue;
edt Product . Text := xSel ect Form Goods. Product. NAME. Val ue;
edt Price. Text := xSel ect Form Goods. Product. PRI CE. AsStri ng;
end;
finally
xSel ect Form Fr ee;
end;
end;
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Sincewe are not using data-aware visual components, again wewill need to initialize the product code and name
and its price for displaying on the edit form.

procedure TInvoi ceForm act Edi t | nvoi ceLi neExecut e( Sender: TObj ect);
var
xEdi t or Form TEdi t | nvoi ceLi neForm

begi n
XEdi t or Form : = TEdi t 1 nvoi ceLi neForm Creat e(Sel f);
try
xEdi t or Form Edi t Mode : = em nvoi ceLi neEdit;
xEdi t or Form OnCl ose : = Editlnvoi celLi neEdi t or d ose;
xEdi tor Form Caption := 'Edit invoice line';
XEdi t or Form I nvoi ceLineld : = Invoi ces. | nvoi ceLi ne. | N\VO CE_LI NE_I D. Val ue;

xEdi t or For m Set Pr oduct (
I nvoi ces. I nvoi celLi ne. PRODUCT_I D. Val ue,
I nvoi ces. I nvoi ceLi ne. PRODUCTNAME. Val ue,
I nvoi ces. I nvoi celLi ne. SALE_PRI CE. AsCurrency);
xEdi tor Form Quantity : = Invoices. | nvoi ceLi ne. QUANTI TY. Val ue;
xEdi t or For m Showibdal ;
finally
xEdi t or For m Fr ee;
end;
end;

procedure TEditl nvoi ceLi neForm Set Product ( AProductl d: Integer;
AProduct Nanme: string; APrice: Currency);

begi n
FProductld : = AProductl d;
edt Product . Text := AProduct Nane;
edtPrice. Text := CurrToStr(APrice);
end;

We handle adding a new item and editing an existing one in the Close event of the modal form.

procedure Tl nvoi ceForm act Addl nvoi ceLi neExecut e( Sender: TObj ect);
var
xEdi t orForm TEdi t | nvoi ceLi neForm
begi n
xEdi t or Form : = TEdi t | nvoi ceLi neForm Creat e(Sel f);
try
xEdi t or For m Edi t Mode : = em nvoi ceLi neAdd;
xEdi t or Form OnCl ose : = Addl nvoi ceLi neEdi t or Cl ose;

xEdi t or Form Caption : = 'Add invoice |line';
xEdi tor Form Quantity := 1;
xEdi tor Form | nvoi celd : = I nvoices. | nvoi ce. | NVO CE | D. Val ue;
xEdi t or For m Showibdal ;
finally
xEdi t or For m Fr ee;
end;

end;

procedure Tl nvoi ceForm act Edi t | nvoi ceLi neExecut e( Sender: TCbj ect);
var
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XEdi torForm TEdi t | nvoi ceLi neForm
begi n
XEdi t or Form : = TEdi t |1 nvoi ceLi neForm Creat e(Sel f);
try
XEdi t or Form Edi t Mode : = enl nvoi celLi neEdi t;
xEdi t or Form OnCl ose : = Edi t| nvoi ceLi neEdi t or C ose;
xEdi t or Form Caption := 'Edit invoice line';
XEdi t or Form | nvoi ceLineld : = Invoices. | nvoi ceLine. | NVO CE LI NE_I D. Val ue;
xEdi t or For m Set Pr oduct (
I nvoi ces. I nvoi ceLi ne. PRODUCT I D. Val ue,
I nvoi ces. | nvoi ceLi ne. PRODUCTNAME. Val ue,
I nvoi ces. I nvoi ceLi ne. SALE_PRI CE. AsCurrency);
xEdi tor Form Quantity := Invoices. | nvoi ceLi ne. QUANTI TY. Val ue;
xEdi t or For m Showivbdal ;
finally
xEdi t or For m Fr ee;
end;
end;

procedure TInvoi ceForm Addl nvoi celLi neEdi t or O ose(Sender: Tbj ect;
var Action: TCd oseAction);
var
xEdi t or Form TEdit | nvoi ceLi neForm
xCust onerl d: |nteger;
begi n
XEdi t or Form : = TEdi t | nvoi ceLi neFor m( Sender) ;
i f xEditorForm Mbdal Result <> nrOK t hen
begi n
Action : = caFree;
Exit;
end;
try
I nvoi ces. AddI nvoi ceLi ne(xEdi t or Form Product | d, xEditorForm Quantity);
Action := caFree;
except
on E: Exception do
begi n
Appl i cati on. Showkxcepti on(E);
/1 It does not close the window give the user correct the error
Action := caNone;
end;
end;
end;

procedure Tl nvoi ceForm Editl nvoi ceLi neEdi t or d ose(Sender: TObj ect;
var Action: Td oseAction);
var
xCust onerl d: |nteger;
xEdi t or Form TEdit | nvoi ceLi neForm
begi n
XEdi t or Form : = TEdi t | nvoi ceLi neFor m( Sender) ;
i f xEditorForm Mbdal Result <> nrOK t hen
begi n
Action := caFree;
Exit;
end;
try
I nvoi ces. Edi t 1 nvoi ceLi ne( xEdi t or Form Quantity);
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Action : = caFree;
except

on E: Exception do

begi n

Appl i cati on. Showkxcepti on(E);
/1 1t does not close the window give the user correct the error
Action := calNone;
end;
end;
end;

Now let's take a look at the code for the Addinvoiceline and Editinvoiceline procedures of the dminvoice
data module:

procedure Tdml nvoi ce. Addl nvoi ceLi ne( AProduct 1 d: Integer; AQuantity: Integer);
begi n
/1 W do everything in a short transaction
trWite. Start Transacti on;
try
gr yAddl nvoi ceLi ne. ParanmByNanme(' | N\VO CE_I D ). Asl nt eger
I nvoi ce. | N\VO CE_I D. Val ue;
if AProductld = 0 then
rai se Exception.Create(' Not sel ected product');
gr yAddl nvoi ceLi ne. Par anByNane(' PRODUCT_I D ). Asl nteger := AProductld;
gr yAddl nvoi ceLi ne. Par anByName(' QUANTI TY' ). Asl nteger := AQuantity;
gr yAddl nvoi celLi ne. Execut e() ;
trWwite. Conmi t;
gryl nvoi ce. Refresh;
gryl nvoi celLi ne. Refresh;
except
on E: Exception do
begi n
if trWite. Active then
trWite. Rol | back;
raise;
end;
end;
end;

procedure Tdm nvoi ce. Edi t | nvoi ceLi ne(AQuantity: Integer);
begi n
/1 We do everything in a short transaction
trWite. Start Transacti on;
try
gryEdi t I nvoi ceLi ne. ParamByName(' | NVO CE_LINE ID ). Asl nteger :=
I nvoi ceLi ne. | N\VO CE_LI NE_I D. Vval ue;
gryEdi t I nvoi ceLi ne. Par anByNanme(' QUANTI TY' ). Asl nteger := AQuantity;
gryEdi t I nvoi ceLi ne. Execut e() ;
trWwite. Commi t;
gryl nvoi ce. Refresh;
gryl nvoi celLi ne. Ref resh;
except
on E: Exception do
begi n
if trWite.Active then
trWite. Rol | back;
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raise;
end;
end;
end;

The Result

Figure 3.9. Screenshot of the sample application

Q
Catalogs Registers  Settings
Invoices
N e
+ 7 X $ T
Mumber Customer Date Amount Payed
200006 Abigail Jackson 14.10.2015 1:00:01 0,00 Mo
199995 Abigai Thomas 04.08,2015 16:57:00 3874474 No
199393 Emma Davis 04.08.2015 16:54:00 40821,72 Yes
» 133337 Sophia Davis 04.08,2015 16:51:00 13464,08 No
133996 Ella Wiliams 04.08,.2015 16:48:00 7989,23 Yes
199995 Christopher Thomas 04.08.2015 15:45:00 43640,42 Yes
129934 Sophia Davis () Edit invoice — O W P2B3,79 Yes
l:::: £ ) x Date Time:
Product |m'08'20 15 B~ | |16: 5100 = | I Price Total
) CANFORD RACKBOX 2U, 100mm deep, grey Customer L 58,31 541,41
TECPRO Spare bezel for BP1 series beltpack, green |Sophia Davis | b 2,30 13,80
CAMFORD RACKWINE Winerack, rack mount 3U, black B 209,46 3141,90
PLABER HPRC4100E CASE Empty, internal dimensions 401x3 b 123,39 1850,85
EMCLOSURE SYSTEMS 9820521/G EQUIPMENT MOUNTING A B 22,17 709,44
LUNDAHL LL2811 TRANSFORMER Analogue audio, PCE, line i 65,07 1561,68
K&M 40900 DESK RACK X Cancel 93,22 745,76
EMCLOSURE SYSTEMS 26217327R,/B-T MESH REAR DOCR. Fcr - roorEToy o 4 132,19 528,76
CAMFORD PATCHCORD HANGER. Black Ash, doorknob 31 34,15 26008,05
CAMFORD RACKBOX 3U, 205mm deep, grey 15 67,93 1018,95
TECPRO ALS20 Adapter cable ADI13 to MultiCom Jnr 20 260,01 520,20

PLABER HPRCCB2500W CORDURA BAG With dividers, for 2600W case

122,68 122,68

As aresult, we have an application that looks like this.

Conclusion

FireDac™ is a standard set of data-access and data-aware visual components for developing with various
database systems, including Firebird, starting from Delphi ™ X E3. FireDac™ shipswith the higher-end versions
of Delphi. Many independent sets of data access and data-aware visual components are available for working

56



Developing Firebird Applicationsin Delphi

with Firebird, some commercial, others distributed under avariety of licences, including open source and free-
ware. They include FibPlus, IBObjects, UIB, UniDAC, IBDac, Interbase Express (IBX) and more. The princi-
plesfor developing Firebird applications in Delphi ™ are the same, regardless of the components you choose.

All queries to a database are executed within a transaction. To guarantee that applications will work correctly
and efficiently with Firebird databases, it is advisable to manage transactions manualy, by explicit calls to the
StartTransaction, Commit and Rollback methods of the TFDTransaction component. Transactions should be as
short as possible and you can use as many as the logic of your application requires.

The recommended configuration for a long-running, read-only transaction to view datasets is to use
READ_COMMITTED isolation with REC_VERSION for conflict resolution. An application can run many
datasets in one such transaction or one for each dataset, according to the requirements of the design.

To avoid holding an uncommitted transaction during an editing session, either use visual components that are
not data-aware or use the CachedUpdates mode. With CachedUpdates you can restrict writes to short bursts
of activity, keeping the read/write transaction active only for aslong asit takesto post the most recent changes
to the database.

The TFDUpdateSQL component is necessary for editing most datasets. Update queries are governed by its In-
sertSQL, ModifySQL, DeleteSQL and FetchRowSQL properties. The queries for those properties can be gener-
ated automatically by awizard but manual corrections or adjustments are often required.

Acquiring values for auto-incrementing primary keys can be handled in one of two ways.

» Getting the value from the generator beforehand by specifying the UpdateOptions.GeneratorName and
UpdateOptions.AutolncFields properties for the TFDQuery component. This method cannot be used for au-
to-incrementing fields of the IDENTITY type that was introduced in Firebird 3.

» Getting the value by adding a RETURNING clause to the InsertSQL query. For this method you need to
specify Required=False and ReadOnly=True for the field because the value is not entered directly.

It is convenient and sometimes necessary to implement more complex business logic with stored procedures.
Using the TFDCommand component to execute stored procedures that do not return data reduces resource con-
sumption

Source Code

ObjectPascal source code for the sample project is available for download using the following link:
FireDacEx.zip.

For links to the database scripts and ready-to-use databases, refer to the final sections of the database chapter.
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Chapter 4

Developing Firebird
Applications with Microsoft
Entity Framework

This chapter will describe the process of creating applications with a Firebird database using the Microsoft™
Entity Framework™ access componentsin the Visual Studio 2015™ environment.

ADO.NET Entity Framework (EF) combines an object-oriented data access technol ogy with an object-rel ational
mapping (ORM) solution for the Microsoft .NET Framework. It enables interaction with objects by means of
both LINQ in the form of LINQ to Entities and with Entity SQL.

Methods of Interacting with a Database

Entity Framework assumes three possible methods for interacting with a database:

Database first:
Entity Framework creates a set of classes that reflect the model of an existing database.

Model first:
the devel oper creates a database model that Entity Framework later uses to create an actual database on the
server.

Code first:
the developer creates a class for the model of the data that will be stored in a database and then Entity
Framework uses this model to generate the database and its tables

Our sample application will use the Code fir st approach, but you could use one of the others just as easily.

Note

Aswe aready have a database, we will just write the code that would result in creating that database.

Setting Up for Firebird in Visual Studio 2015

To prepare for working with Firebird, you will need to install the following:
» FirebirdSgl.Data.FirebirdClient.dll

» theFirebird DDEX Provider for Visua Studio

58



Developing Firebird Applications with Microsoft Entity Framework

EntityFramework.Firebird.dll

There is nothing difficult in installing the first two. They are currently distributed and installed into a project
by means of the NuGet package manager. The DDEX Provider library, designed for operating Visua Studio
wizards, is not so easy to install and may take more time and effort.

Efforts have been made to automate the installation process and include all components in a single installer
package. However, you might need to install all of the components manually under some conditions. If so, you
can download the following:

FirebirdSgl.Data.FirebirdClient-4.10.0.0.msi

EntityFramework.Firebird-4.10.0.0-NET45.7z

DDEXProvider-3.0.2.0.7z

DDEXProvider-3.0.2.0-src.7z

The Installation Process

Important!

Because the installation involves operations in protected directories, you will need administrator privileges to
doit.

Steps

1. Ingtal FirebirdSqgl.Data.FirebirdClient-4.10.0.0.msi

2. Unpack EntityFramework.Firebird-4.10.0.0-NET45.7z to the folder with the installed Firebird client. In
my case, itisthefolder c: \ Program Fil es (x86)\Firebirddient\.

3. Youneedtoinstall aFirebird buildinto the GAC. For your convenience, specify the path to the gacutil utility
for .NET Framework 4.5 in the environment variable %PATH%. In my case, the path is c: \ Program
Files (x86)\ M crosoft SDKs\ W ndows\ v10. OA\ bi n\ NETFX 4. 6.1 Tool s\

4. Run the command shell cmd.exe as administrator and go to the directory with the installed client, e.g.,

chdir "c:\Program Files (x86)\Firebirddient"

5. Now make surethat Fi r ebi rdSgl . Dat a. Fi r ebi rdd i ent isinstalled into the GAC by typing the

following command:

gacutil /1 FirebirdSqgl.Data. Firebirddient

If FirebirdSgl.Data.FirebirdClient has not been installed into the GAC, use the following command to do
it now:

gacutil /i FirebirdSql.Data.Firebirddient.dll
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6. Now install EntityFramework.Firebird into the GAC

gacutil /i EntityFramework. Firebird.dll
7. Unpack DDEXProvider-3.0.2.0.7z to adirectory convenient for you. Minewasunpackedtoc: \ Pr ogr am
Files (x86)\FirebirdDDEX\ .

8. Unpack the contents of the/ reg_fi | es/ VS2015 subdirectory from the archive DDEXPr ovi der - 3.
0. 2. 0-src. 7z thereaswell.

Author'sremark

For some strange reason these files are absent from the archive with the compiled dll libraries, but they
are present in the source code archive.

9. Openthe Firebi r dDDEXPr ovi der 64. r eg file in Notepad. Find the line that contains %path% and
change it to the full path to thefile Fi r ebi r dSql . Vi sual St udi o. Dat aTool s. dl |, eqg.,

"CodeBase"="c:\\Program Fil es (x86)\\Firebi rdDDEX\\Fi rebi rdSql . Vi sual St udi o. Dat aTool s. dI

10. Savethis Registry file and run it. Click YES to the question about adding the information to the Registry.

11. Now you need to edit the machi ne. confi g file. In my instalation, the path is as follows:

C:\ W ndows\ M crosoft. NET\ Framewor k\ v4. 0. 30319\ Confi g

Open thisfilein Notepad. Find the following section:

<syst em dat a>
<DbPr ovi der Fact ori es>

Add the following lines to this section:

<add name="FirebirdCient Data Provider"
i nvariant="FirebirdSgl.Data.Firebirddient"
description=".Net Framework Data Provider for Firebird"
type="FirebirdSqgl . Data. Firebirddient.FirebirddientFactory,
FirebirdSql . Data. FirebirdCient, Version=4.10.0.0, Culture=neutral,
Publ i ckeyToken=3750abcc3150b00c" />
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Note

The settings we have configured here are valid for version 4.10.0.

Do the same for machi ne. confi g located at c: \ W ndows\ M cr osof t . NET\ Fr anewor k64\ v4
. 0. 30319\ Confi g\

This completes the installation.

Testing the Installation

To make sure that everything has been installed successfully, start Visual Studio 2015. Find the Server Explorer
and try to connect to an existing Firebird database.

Figure 4.1. Choose data sour ce for testing installation

Choose Data Source ? ot

Data source;

Firebird Data Source Description

Microsoft Access Databaze File
Microsoft OQDBC Data Source
Microsoft SOL Server

Microsoft SCL Server Database File
Crracle Database

< other=

Data provider:
MET Framewaork Data Provider for Firebi ~

[] Always use this selection Continue Cancel
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Figure 4.2. Locate a database

Data source:

Add Connection

? X

Enter information to connect to the selected data source or click "Change” te choose a different data
source and,/or provider.

Firebird Data Source ((MET Framework Data Provider far Firebird) Change...
Data Source Data Source Port Dialect Charset
localhost 3050 3 o LUTF& e
Database
examples
Login Connection Settings
User SYSDBA Server Type Standalone Server w
Pasoword |
Role
Advanced...
Test Connection QK Cancel
Figure4.3. Test and confirm the connection
Microsoft Visual Studio >

o Test connection succeeded.,

oK
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Creating a Project

For our examplein this chapter, we will create a Windows Forms application. Other types of applications differ
from it, but the principles of working with Firebird via Entity Framework remain the same.

Adding Packages to the Project

The first task after creating a Windows Forms project is to add the following packages to it, using the NuGet
package manager:

* FirebirdSql.Data. Firebirddient

 EntityFranmework

* EntityFramework. Firebird

Right-click the project name in Solution Explorer and select Manage NuGet Packages from the drop-down list.

Figure 4.4. Solution Explorer—>select NuGet packages

] Solution 'FBMVCExample' (1 project)
4 1 CD Ill.ch-lamPIE
Build rvice References
Rebuild operties
Clean ferences
1p_Data
p_Start
ntent

Yo
View

Analyze

Convert

Publish...

Configure Application Insights...
Owverview

Scope to This

Mew Solution Explorer View

Add

Manage MuGet Packages...

Manage Bower Packages..,

Set as StartUp Project

wntrollers

nts

odels

oviders

ripts

=T
wplicationinsights.config
ypVariables.cs
Acon.dco

obal.asax
ckages.config
oject_Readme.html
eb.confi

Find the packages listed above in the Nuget catalogue and install them in the package manager.
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Figure4.5. Select and install packages from NuGet catalogue

MuGet: WindowsFarmsAppl +® X Forml.cs [Design]
Installed  Updates NuGet Package Manager: WindowsFormsApp1

FirebirdSql.Data.Firebird Client = lf‘;'.\i;l D Include prerelease Package source: nuget.org S

ﬂ FirebirdSql.Data.FirebirdClie ‘

FirebirdSql.Data.FirebirdClient @ by FirebirdSQL, 197K downloads ~ v3.11.0

Firebird ADO.MET Data provider
Version: Latest stable 5.11.0 ~ Install

ling2db.Firebird by Igor Tkachev, 5,3K downloads

This package includes a T4 template to generate data models for Firebird v | Options
database and references to the ling2db and Firebird5qgl.Data.FirebirdClient nu...

ndo.firebird by Mirko Matytschak, 26 loads Description
NDO Provider dll for connection with FirebirdSql.Data.Firebird Client Firebird ADO.MET Data provider

Version: 5.11.0
SD.LLELGen.Pro.DQE.Firebird @ by Sclutions Design bv, 7,96K downl Author(s): FirebirdSQL

This package contains the Dynamic Query Engine for Firebird. Frrro

SouchProd.Data.FirebirdClient by FirebirdSql, SouchProd, 181
Fork of the FirebirdClient - A T Data Provider from FirebirdSgl. This Date published:
version is built agains NETS ARD 2.0, (

Project URL:
EntityFrameworkCore.FirebirdSql by R

birdSOL FirebirdSOL EntityFrarmew ore Entity Report Abuse:

firebird, firebirsql, adonet,
birdclient

Creating an Entity Data Model (EDM)

In our application, we will use the Code First approach.

To createan EDM, right-click the project name in Solution Explorer and select Add—>New Item from the menu.
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Figure 4.6. Solution Explorer - Add—>New ltem

Build

Rebuild

Clean

Analyze

Publish...

Distribute With HockeyApp...
Scopeto This

Mew Solution Explorer View
Add

Manage MuGet Packages...
Set as StartUp Project

Debug

Initialize Interactive with Project
Source Control

Cut

Remove

Rename

Unload Project

Open Folder in File Explorer

Properties

* Splution Explorer - R A I 4

Gt BB - © > f|=

P~

fa] Solution 'WindowsFormsTest' (1 project)

" """ndowsFormsApp1

Alt+Enter

Properties
References
App.config
Forml.cs
packages.config
Program.cs

Mew |tern... Ctrl+5Shift+ 4
Existing ltem... Shift+Alt+A
Mew Folder

REST API Client...

Reference...

Service Reference...
Connected Service
Analyzer...
Windows Form...
User Control...
Component...

Class...

Next, in the Add New Item wizard, select ADO.NET Entity Data Model.

65



Developing Firebird Applications with Microsoft Entity Framework

Figure4.7. Add New Item wizard - select ADO.NET Entity Data M odel

Add Mew Item - WindowsFormsApp1 ? X
4 |nstalled r: Default

4 Visual C# ltems

ADO.NET Entity Data Model Visual C# ltems = 1yPe: Visual G ftems
A project item for creating an ADO.NET
DataSet Visual C# ltems ~ ENtity Data Model.

rde
Data
General
P Web . _ ~ - i
- EF 5.x DbContext Generator Visual C# ltems
ows Farms
EF 6.x DbContext Generator Visual C# ltems
_ ) Service-based Database Visual C# ltems
Graphics
b Online XML File Visual C# ltems

XML Schema Visual C# ltems

HSLT File Visual C# ltems

DbModel

Cancel

Since we already have adatabase, we will generate the EDM from the database. Select the icon captioned Code
First from database.

Figure4.8. Add New Item wizard - select 'Code First from database

Entity Data Model Wizard X

ip Choose Model Contents

What should the model contain?

EF Designer  Empty EF Empty Code (8L ERETE:
from Designer  First model from
database moadel database

Creates a Code First model based on an existing database. You can choose the database connection, settings
for the model, and database objects to include in the model,

Mext = Cancel
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Now we need to to select the connection the model will be created from. If the connection does not exist, it
will have to be created.

Figure4.9. Add New Item wizard - choose Connection

i ) Choose Your Data Connection

Which data connection should your application use to connect to the database?

o Mew Connection...

7 - re

Choose Data Source

Data source:

Firebird Data Source Description

Microsoft SOL Server
Microsoft SOL Server Database File
<other=

Data provider:

MET Framewaork Data Provider for Firebi ~

[v] Always use this selection Continue Cancel

| i
< Previous Cancel

Y ou might need to specify some advanced properties in addition to the main connection properties. Y ou might
want to set the transaction isolation, for example, to alevel different from the default Read Committed, or to
specify connection pooling, or something else that differs from defaults.
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Figure 4.10. Add Connection wizard - Connection properties

Add Connection ? -

Enter informaticn to connect to the selected data source or click "Change" to choose a different data
source and/or provider,

Data sources

Firebird Data Source (.MET Framework Data Provider for Firebird) Change...
Data Source Data Source Port Dialect Charset
localhost 3050 3 o UTF2 e
Database
examples

Lagin Connection Settings

User SYSDBA Server Type Standalone Server -

Password  [Fesesees

Role

Advanced...

Test Connection QK Cancel
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Figure4.11. Add Connection wizard - Advanced connection properties

Advanced Properties ? x

Character Set
Client Library
Compression
Cryptkey

DB Cache Pages
Dialect

Fetch5ize
IsolationLevel

Mo Garbage Collect

[

Character Set
The connection character set encoding,

character set=UTF&;port number=3033;data source=localh

Tip

Snapshot isthe recommended isolation level because Entity Framework and ADO.NET both use disconnected
data access—where each connection and each transaction is active only for avery short time.

Next, the Entity Data Model wizard will ask you how to store the connection string.
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Figure4.12. EDM wizard - connection string storage

Entity Data Model Wizard x

i_p Choose Your Data Connection

Which data connection should your application use to connect to the database?

localhost (examples) e Mew Connection...

This connection string appears to contain sensitive data (for example, a password) that is required to connect
to the database, Storing sensitive data in the connection string can be a security nsk, Do you want to include
this sensitive data in the connection string?

(®) Mo, exclude sensitive data from the connection string. | will set it in my application code.

() Yes, include the sensitive data in the connection string.

Connection string:

character set=UTF8;port number=30533;data source=localhostiinitial catalog=examples;user id=5Y5DEBA

Save connection settings in App.Config as:

Dbhodel

< Previous Mext = Cancel

For aweb application or another three-tier architecture, where al userswill be working with the database using
asingle account, select Yes. If your application is going to request authentication for connecting to the database,
select No.
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Tip

It is much more convenient to work with wizards if you select Y es for each property. Y ou can always change
theisolation level in the application when it is ready for testing and deployment by just editing the connection
string in the <AppNane>. exe. conf application configuration file. The connection string will be stored in
the connectionStrings section and will look approximately like this:

<add nane="DbMdel "
connectionString="character set=UTF8; data source=l ocal host;
initial catal og=exanpl es; port nunber=3050;
user id=sysdba; dialect=3; isolationlevel=Snapshot;
pool i ng=True; password=nast erkey;"
provi der Nanme="Fi rebirdSql . Data. Firebirddient" />

For the configuration file to stop storing the confidential information, just delete this parameter from the con-
nection string: passwor d=nast er key;

Firebird 3.0 Notes

Unfortunately, the current ADO.Net provider for Firebird (version 5.9.0.0) does not support network traffic
encryption, which is enabled by default in Firebird 3.0 and higher versions. If you want to work with Firebird
3.0, you need to change some settingsinf i r ebi rd. conf (orindat abases. conf for aspecific database)
to make Firebird to work without trying to use network encryption.

To do it, change the setting from the default

# WreCrypt = Enabl ed

to

WreCrypt = Disabl ed

making sure to delete the '# comment marker. Remember that you must restart the server for configuration
changes to take effect.

Next, you will be asked which tables and views should be included in the model.
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Figure4.13. EDM wizard - select tables and views

Entity Data Model Wizard x

i ) Choose Your Database Objects and Settings

Which database objects do you want to include in your model?

ﬁi“ FY
[]:® Firehird
[FIED CUSTOMER
FIED INVOICE
e INVOICE_LINE
ZIEm PRODUCT
[Em WEBROLE
[Em WEBUSER
[ 1B WEBUSERIMROLE
[|EH migrations

[ 18 password_resets
[ ucerc

Pluralize or singularize generated cbject names

< Previous Einish Cancel

For our project, select the four tables that are checked in the screenshot.

The basic EDM is now ready.

The EDM Files

When the wizard's work is finished, you should have five new files: amodel file and four files each describing
an entity in the model.

An Entity File

Let'stake alook at the generated file describing the INV OICE entity:
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[ Tabl e("Firebird. | NVvO CE")]
public partial class |INVO CE

{

[ Syst em Di agnosti cs. CodeAnal ysi s. SuppressMessage("M crosoft. Usage",
"CA2214: DoNot Cal | Overri dabl eMet hodsl nConst ruct ors") ]

public I NvO CE()

{

| NVO CE_LI NES = new HashSet <I N\VO CE_LI NE>() ;
}
[ Key]

[ Dat abaseGener at ed( Dat abaseGener at edOpt i on. None) |
public int INVNOCE_ID { get; set; }

public int CUSTOVER ID { get; set; }

public DateTime? | N\VO CE_DATE { get; set; }

public decimal ? TOTAL_SALE { get; set; }

public short PAYED { get; set; }

public virtual CUSTOVER CUSTOMER { get; set; }

[ Syst em Di agnhosti cs. CodeAnal ysi s. SuppressMessage("M crosoft. Usage",

" CA2227: Col | ecti onPr operti esShoul dBeReadOnl y") ]
public virtual |Collection<INVO CE LINE> INVO CE LINES { get; set; }
}

The class contains properties for each field of the INVOICE table. Each of these properties has attributes that
describe constraints. Y ou can study the details of the various attributes in the Microsoft document, Code First
Data Annotations.

Navigation Properties and “Lazy Loading”

Two navigation properties are generated: CUSTOMER and INVOICE_LINES. The first one contains a ref-
erence to the customer entity. The second contains a collection of invoice lines. It is generated because the
INVOICE_LINE table has aforeign key to the INVOICE table. Of course, you can remove this property from
the INVOICE entity, but itisnot really necessary. The CUSTOMER and INVOICE_LINES propertiesuse*“lazy
loading” which means that loading is not performed until the first access to an object. That way, the loading of
related datais avoided unlessit is actually needed. Once the data are accessed via the navigation property, they
will be loaded from the database automatically.

I mportant

If lazy loading is in effect, classes that use it must be public and their properties must have the keywords
publicandvirtual .

The DbModel File

Next, we examine the DbMbdel . cs filethat describes the overall model.

public partial class DbMddel : DbContext
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{
publ i c DbMbdel ()
base(" nane=DbModel ")
{
}
public virtual DbSet<CUSTOVER> CUSTOMERS { get; set; }
public virtual DbSet<INvVO CE> | NVO CES { get; set; }
public virtual DbSet<INVO CE_LINE> I NVO CE LINES { get; set; }
public virtual DbSet<PRODUCT> PRODUCTS { get; set; }
protected override void OnMwbdel Creati ng(Dbivbdel Bui | der nodel Bui | der)
{
nodel Bui | der. Enti t y<CUSTOVER>()
. Property(e => e. ZI PCODE)
. I sFi xedLengt h();
nodel Bui | der. Enti t y<CUSTOVER>()
. HasMany(e => e. | NVO CES)
.WthRequired(e => e. CUSTOVER)
. W | CascadeOnDel et e(f al se);
nodel Bui | der . Enti t y<PRODUCT>()
. HasMany(e => e. | NVO CE_LI NES)
. Wt hRequi red(e => e. PRODUCT)
. W | CascadeOnDel et e(f al se);
nodel Bui | der. Enti ty<l NVO CE>()
. HasMany(e => e. | NVO CE_LI NES)
.WthRequired(e => e. | NVA CE)
. W | CascadeOnDel et e(f al se);
}
}

The properties coded here describe a dataset for each entity, along with advanced properties that are specified
for creating a model with Fluent API. A complete description of the Fluent API can be found in the Microsoft
document entitled Configuring/Mapping Properties and Types with the Fluent API.

We will use the Fluent API to specify precision and scale for properties of type DECIMAL in the OnModelCre-
ating method, by adding the following lines:

nodel Bui | der. Ent i t y<PRODUCT>()
. Property(p => p. PRI CE)
. HasPreci sion(15, 2);
nodel Bui | der. Entity<I NVO CE>()
. Property(p => p. TOTAL_SALE)
. HasPreci sion(15, 2);

nodel Bui | der. Entity<I NVO CE_LI NE>()
. Property(p => p. SALE PRI CE)
. HasPreci sion(15, 2);

model Bui | der. Entit y<I NVO CE_LI NE>()

. Property(p => p. QUANTI TY)
. HasPreci sion(15, 0);

74


https://msdn.microsoft.com/en-us/data/jj591617.aspx

Developing Firebird Applications with Microsoft Entity Framework

Creating a User Interface

Inour application, wewill createinterfacesfor two primary entities: aform each for the product and the customer
entities. Each form contains a DataGridView grid, a Tool Strip toolbar with buttons and also a BindingSource
component that is used to bind data to the controls on the form.

Figure4.14. A form for the Customer entity

toolStrip [ﬁ bindingSource

Since both forms are similar in function and implementation, we will describe just one.

Getting a Context

To work with our model, we will need the method for getting a context (or a model). The following statement
is sufficient for that purpose:

DbModel dbCont ext = new DbMbdel () ;
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If no confidential data are stored in the connection string—for example, the password is absent because it will
be captured during the authenti cation process when the application is started—we will need a special method for
storing and recovering the connection string or for storing the previously created context. For that, wewill create
aspecia class containing some application-level global variables, along with a method for getting a context.

A context might be the start and end dates of awork period, for example.

static class AppVari abl es

{

private static DbMddel dbContext = null;

111
111
111
publ

11
I
11
publ

I
11
I
11
publ

<sumrary>
Start date of the working period

</ sunmary>

ic static DateTime StartDate { get; set; }

<summary>

End date of the working period

</ summary>

ic static DateTinme FinishDate { get; set; }
<summrary>

Returns an instance of the nodel (context)

</ sunmary>

<r et urns>Model </ r et ur ns>

ic

static DbModel CreateDbContext() {

dbCont ext = dbCont ext ?? new DbMdel ();

ret

urn dbCont ext ;

The connection string itself is applied after the authentication process compl etes successfully during the appli-
cation launch. We will add the following code to the Load event handler of the main form for that.

private void Mii nForm Load(obj ect sender, EventArgs e) {
var dial og = new Logi nForm();
i f (dialog.Showhi al og() == Di al ogResul t. OK)

{

var
try
{

}

cat

{

dbCont ext = AppVari abl es. get DbCont ext () ;

string s = dbCont ext. Dat abase. Connecti on. Connecti onStri ng;

var buil der = new FbConnecti onStringBuil der(s);

bui | der. User | D = di al og. User Nane;

bui | der. Password = di al og. Passwor d;

dbCont ext . Dat abase. Connecti on. Connecti onString = buil der. ConnectionString;
/'l try connect

dbCont ext . Dat abase. Connecti on. Open() ;

ch (Exception ex)
/1 display error

MessageBox. Show ex. Message, "Error");
Application. Exit();
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}
}

el se
Application. Exit();

Now, to get a context, we use the static CreateDbContext method:

var dbContext = AppVari abl es. get DbCont ext () ;

Working with Data

The entities in the model definition contain no data. The easiest way to to load datais to call the Load method.
For example,

private voi d LoadCust oner sDat a()

{

dbCont ext . CUSTOVERS. Load();

var custoners = dbCont ext. CUSTOVERS. Local ;

bi ndi ngSour ce. Dat aSour ce = custoners. ToBi ndi ngLi st ();
}
private void Custoner Form Load(obj ect sender, EventArgs e)
{

LoadCust oner sDat a() ;

dat aGi dVi ew. Dat aSour ce = bi ndi ngSour ce;

dataGi dVi ew. Col ums[ " CUSTOVER I D']. Visible = fal se;
}

However, this approach has afew drawbacks:

1. TheLoad method loads al datafrom the CUSTOMER table to memory at once

2. Although lazy properties (INVOICES) are not loaded immediately, but only once they are accessed, they
will be loaded anyway when the records are shown in the grid and it will happen each time a group of
recordsis shown

3. Record ordering is not defined

To get around these drawbacks, we will use a feature of the LINQ (Language Integrated Query) technology,
LINQ to Entities. LINQ to Entities offers a simple and intuitive approach to getting data using C# statements
that are syntactically similar to SQL query statements. Y ou can read about the LINQ syntax in LINQ to Entities.

LINQ Extension Methods

The LINQ extension methods can return two objects. IEnumerable and IQueryable. The IQueryable interfaceis
inherited from IEnumerable so, theoretically, an IQueryable object is aso an IEnumerable. In redlity, they are
distinctly different.
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The IEnumerable interface is in the System.Collections hamespace. An IEnumerable object is a collection of
data in memory that can be addressed only in a forward direction. During the query execution, IEnumerable
loads all data. Filtering, if required, is done on the client side.

The IQueryable interface isin the System.Ling namespace. It provides remote access to the database and move-
ment through the data can be bi-directional. During the process of creating a query that returns an IQueryable
object, the query is optimized to minimise memory usage and network bandwidth.

The Local property returns the | Enumerable interface, through which we can create LINQ queries.

private voi d LoadCust oner sDat a()

{
var dbContext = AppVari abl es. get DbCont ext () ;

dbCont ext . CUSTOMERS. Load() ;
var custoners =
fromcustomer in dbContext. CUSTOMVERS. Local
order by custoner. NAME
sel ect new cust omer;
bi ndi ngSour ce. Dat aSour ce = custoners. ToBi ndi ngLi st ();

However, as this query will be executed on the datain memory, it isreally useful only for small tables that do
not need to be filtered beforehand.

For a LINQ query to be converted into SQL and executed on the server, we need to access the
dbContext. CUSTOMERS directly instead of accessing the dbContext. CUSTOMERS.Local property inthe LINQ
query. The prior call to dbContext. CUSTOMERS.Load(); to load the collection to memory is not required.

IQueryable and BindingList

IQueryable objects present a small problem: they cannot return BindingList. BindingList is a base class for cre-
ating a two-way data-binding mechanism. We can use the IQueryable interface to get a regular list by calling
ToList but, this way, we lose handy features such as sorting in the grid and several more. The deficiency was
fixed in .NET Framework 5 by creating a special extension. To do the same thing in FW4, we will create our
own solution.

public static class DbExtensions

{

/1 Internal class for map generator values to it
private class |dResult

{
}

/1 Cast | Queryable to BindingList
public static Bindi ngList<T> ToBi ndi ngLi st <T>
(this | Queryabl e<T> source) where T : class

public int Id { get; set; }

{
}

return (new Observabl eCol | ecti on<T>(source)). ToBi ndi ngLi st ();
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/1 Get the next value of the sequence
public static int NextVal ueFor(this DbModel dbContext, string genNane)
{
string sql = String. Fornat (
"SELECT NEXT VALUE FOR {0} AS |Id FROM RDB$DATABASE", genNane);
return dbCont ext . Dat abase. Sql Query<ldResult>(sql).First().Id;

}

/1 Disconnect all objects fromthe DbSet collection fromthe context

/1l Useful for updating the cache

public static void DetachAl |l <T>(this DbMdel dbContext, DbSet<T> dbSet)
where T : class

{
foreach (var obj in dbSet.Local. TolList())
{
dbCont ext . Entry(obj).State = EntityState. Detached;
}
}

/1 Update all changed objects in the collection

public static void Refresh(this DoMbdel dbContext, RefreshMde node,
| Enuner abl e col | ection)

{

var obj ect Context = ((IObject Cont ext Adapt er) dbCont ext) . Qbj ect Cont ext ;
obj ect Cont ext . Refresh(node, collection);

}

/1 Update the object

public static void Refresh(this DboMbdel dbContext, RefreshMde nopde,
obj ect entity)

{

var obj ect Context = ( (I Object Cont ext Adapt er) dbCont ext) . Qbj ect Cont ext ;
obj ect Cont ext . Refresh(node, entity);

Other Extensions
There are several more extensions in the iQueryable interface:

NextValueFor
is used to get the next value from the generator.

dbContext.Database.Sgl Query
allows SQL queries to be executed directly and their results to be displayed on some entity (projection).

DetachAll
is used to detach all objects of the DBSet collection from the context. It is necessary to update the internal
cache, because all retrieved data are cached and are not retrieved from the database again. However, that is
not always useful because it makes it more difficult to get the latest version of records that were modified
in another context.
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Note

In web applications, a context usually exists for avery short period. A new context has an empty cache.

Refresh
is used to update the properties of an entity object. It is useful for updating the properties of an object after
it has been edited or added.

Code for Loading the Data

Our code for loading data will ook like this:

private voi d LoadCust onersDat a()

{
var dbContext = AppVari abl es. get DbCont ext () ;
/1 disconnect all |oaded objects
/1 this is necessary to update the internal cache
/1l for the second and subsequent calls of this nethod
dbCont ext . Det achAl | (dbCont ext . CUSTOVERS) ;
var custoners =
from custoner in dbContext.CUSTOVERS
order by cust omer. NAVE
sel ect custoner;
bi ndi ngSour ce. Dat aSource = custoners. ToBi ndi ngLi st();
}
private voi d Custoner Form Load(obj ect sender, EventArgs e)
{
LoadCust onersDat a() ;
dat aGi dVi ew. Dat aSour ce = bi ndi ngSour ce;
dat aGi dVi ew. Col ums[ "I NVO CES"] . Visi bl e = fal se;
dataGi dVi ew. Col ums[ " CUSTOVER I D']. Visible = fal se;
dat aG i dVi ew. Col ums[ " NAMVE"] . Header Text = "Nang";
dat aGri dVi ew. Col ums|[ " ADDRESS"] . Header Text = " Address”;
dat aGi dVi ew. Col uims|[ " ZI PCODE" ] . Header Text = "Zi pCode";
dat aG i dVi ew. Col ums][ " PHONE"] . Header Text = "Phone";
}

Adding a Customer

Thisisthe code of the event handler for clicking the Add button:

private void btnAdd_dick(object sender, EventArgs e) {

var dbContext = AppVari abl es. get DbCont ext () ;

/'l creating a new entity instance

var custoner = ( CUSTOMER) bi ndi ngSour ce. AddNew() ;

/'l create an editing form

usi ng (CustonerEditorForm editor = new CustonerEditorForn()) {
editor. Text = "Add customer";
editor. Cust oner = customer;
/1 Form Cl ose Handl er
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editor. FornC osi ng += del egate (object fSender,
For nCl osi ngEvent Args fe) {
if (editor.Dial ogResult == Di al ogResult.OK) {
try {
/1 get next sequence val ue
/1 and assign it
cust oner . CUSTOVER_| D = dbCont ext . Next Val ueFor (" GEN_CUSTOVER | D") ;
/1 add a new cust omer
dbCont ext . CUSTOMERS. Add( cust oner) ;
/1 trying to save the changes
dbCont ext . SaveChanges() ;
/1 and update the current record
dbCont ext . Ref resh( Ref r eshMbde. St oreW ns, custoner);
}
catch (Exception ex) {
/1 display error
MessageBox. Show ex. Message, "Error");
/1 Do not close the formto correct the error
fe. Cancel = true;
}
}

el se
bi ndi ngSour ce. Cancel Edit();
&
/1 show the nodal form
edi t or. ShowDi al og(this);
}
}

While adding the new record, we used the generator to get the value of the next identifier. We could have done
it without applying the value of the identifier, leaving the BEFORE INSERT trigger to fetch the next value of
the generator and apply it. However, that would leave us unable to update the added record.

Editing a Customer

The code of the event handler for clicking the Edit button is as follows:

private void btnEdit_dick(object sender, EventArgs e) {
var dbContext = AppVari abl es. get DbCont ext () ;
/1 get instance
var custoner = ( CUSTOMER) bi ndi ngSour ce. Current;
/'l create an editing form
usi ng (CustonerEditorForm editor = new CustonerEditorForn()) {
editor. Text = "Edit custoner”;
editor. Cust oner = customer;
/1 Form Cl ose Handl er
edi tor. FornC osi ng += del egate (object fSender, FornC osingEventArgs fe) {
if (editor.DialogResult == Dial ogResult.OK) {
try {
/1 trying to save the changes
dbCont ext . SaveChanges() ;
dbCont ext . Ref resh( Ref reshMbde. St oreW ns, custoner);
/1 update all related controls
bi ndi ngSour ce. Reset Currentltem();

}
catch (Exception ex) {
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/1 display error
MessageBox. Show ex. Message, "Error");
/1 Do not close the formto correct the error
fe.Cancel = true;
}
}
el se
bi ndi ngSour ce. Cancel Edit();
IE
/1 show the nodal form
edi t or. ShowDi al og(this);
}
}

The form for editing the customer looks like this:

Figure 4.15. Customer edit form

[ 4
o= CustomerEditorForm li“ﬂ”él

Mame

Address

Fip code Phone

Cancel

The code for binding to datais very simple.

publ i ¢ CUSTOVER Custoner { get; set; }

private voi d CustonerEditor Form Load(obj ect sender, EventArgs e)

{
edt Nane. Dat aBi ndi ngs. Add(" Text", this.Custoner, "NAME');
edt Addr ess. Dat aBi ndi ngs. Add(" Text", this.Custoner, "ADDRESS");
edt Zi pCode. Dat aBi ndi ngs. Add(" Text", this.Custoner, "ZI PCODE");
edt Phone. Dat aBi ndi ngs. Add(" Text", this. Customer, "PHONE");

Deleting a Customer

The code of the event handler for clicking the Delete button is as follows:
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private void btnDel ete_Cick(object sender, EventArgs e) {
var dbContext = AppVari abl es. get DbCont ext () ;
var result = MessageBox. Show("Are you sure you want to del ete the customner?",
"Confirmtion",
MessageBoxBut t ons. YesNo,
MessageBoxI| con. Questi on);
if (result == Dial ogResult. Yes) {
/1 get the entity
var custoner = (CUSTOMER) bi ndi ngSource. Current;
try {
dbCont ext . CUSTOMERS. Renove( cust oner) ;
/1 trying to save the changes
dbCont ext . SaveChanges() ;
/'l remove fromthe linked |ist
bi ndi ngSour ce. RenoveCurrent () ;
}
catch (Exception ex) {
/'l display error
MessageBox. Show ex. Message, "Error");
}
}
}

Secondary Modules

Our application will have only one secondary module, named “Invoices’. Secondary modulestypically contain
larger numbers of records than primary ones and new records are added to them frequently.

Aninvoice consistsof atitlewhere some general attributesare described (number, date, customer ...) andinvoice
lineswith thelist of products, their quantities, prices, etc. It is convenient to have two grids for such documents:
the main one showing the invoice header data and the detail one for the list of products sold. We will need one
DataGridView component for each entity on the document form, binding the appropriate BindingSourceto each.
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Figure 4.16. Invoice form

o InvoiceForm

+ /X $ 4

toolStripd toolStrip2 [ﬁ masterBinding [ﬁ detailBinding

Filtering Data

Most secondary entities contain afield with the document creation date. To reduce the amount of retrieved data,
the concept of awork period is usually introduced to filter the data sent to the client. A work period is arange
of dates for which the records are required. Since the application can have more than one secondary entity, it
makes sense to add variables containing the start and end dates of awork period to the global AppVariables data
module (see Getting a Context that is used by all modules working with the database in one way or another.
Oncethe application is started, thework period isusually defined by the dateswhen the current quarter startsand
ends, athough of course, other options are possible. While working with the application, the user can change
the work period.

Since the most recent records are the most requested, it makes sense to sort them by date in reverse order. As
with the primary modules, we will use LINQ to retrieve data.

Loading the Invoice Data

The following method loads the invoice headers:
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public void Loadl nvoi cesData() {
var dbContext = AppVari abl es. get DbCont ext () ;

var invoices =
frominvoice in dbContext.|NVO CES
where (invoice.| NVO CE_DATE >= AppVari abl es. StartDate) &&
(invoi ce. | NVO CE_DATE <= AppVari abl es. Fi ni shDat e)
orderby invoi ce. | NVO CE_DATE descendi ng
sel ect new | nvoi ceVi ew
{
Id = invoice. | NVO CE_I D,
Cusorer _Id = invoi ce. CUSTOVER | D,
Custoner = invoi ce. CUSTOVER. NAME,
Date = invoice. | NVO CE_DATE,
Amount = invoi ce. TOTAL_SALE,
Payed = (invoice. PAYED == 1) ? "Yes" : "No"
IE

mast er Bi ndi ng. Dat aSour ce = i nvoi ces. ToBi ndi ngLi st ();

To simplify type casting, we define an InvoiceView class, rather than use some anonymous type. The definition
isasfollows:

public class InvoiceView {
public int Id { get; set; }

public int Cusoner_ld { get; set; }
public string Custoner { get; set; }
public DateTime? Date { get; set; }
public decimal ? Amount { get; set; }
public string Payed { get; set; }
public void Load(int Id) {
var dbContext = AppVari abl es. get DbCont ext () ;

var invoices =
frominvoice in dbContext.|NvVO CES

where invoice.INVOCE ID == Id
sel ect new | nvoi ceVi ew
{

Id = invoice. | NVO CE_I D,
Cusorer _Id = invoi ce. CUSTOVER | D,
Cust omer = invoi ce. CUSTOVER. NAME,
Date = invoice. | NVO CE_DATE,
Amount = invoi ce. TOTAL_SALE,

Payed = (invoice. PAYED == 1) ? "Yes" : "No"
IE
I nvoi ceVi ew i nvoi ceView = invoices. ToList().First();
this.ld = invoiceViewld;
this. Cusoner _Id = invoi ceVi ew. Cusoner _1d;
thi s. Custonmer = invoi ceVi ew. Cust oner;
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this.Date = i nvoi ceVi ew. Dat e;
t hi s. Anount = i nvoi ceVi ew. Anbunt ;
t hi s. Payed = i nvoi ceVi ew. Payed;

}

The Load method allows us to update one added or updated record in the grid quickly, instead of completely
reloading al records. Here is the code of the event handler for clicking the Add button:

private void bt nAddl nvoi ce_C i ck(object sender, EventArgs e) {
var dbContext = AppVari abl es. get DbCont ext () ;
var invoice = dbContext.|NVO CES. Create();
usi ng (I nvoi ceEditorForm editor = new I nvoi ceEditorForm()) {
editor. Text = "Add invoice";
editor.lnvoice = invoice;
/1 Form Cl ose Handl er
edi tor. FornC osi ng += del egate (object fSender, FornC osingEventArgs fe) {
if (editor.Dial ogResult == Dial ogResult.OK) {
try {
/1 get next sequence val ue
i nvoi ce. I N\VO CE_I D = dbCont ext . Next Val ueFor ("GEN_INVO CE_I D");
/1 add a record
dbCont ext . I NVO CES. Add(i nvoi ce);
/1 trying to save the changes
dbCont ext . SaveChanges() ;
/1 add the projection to the grid |ist
((I'nvoi ceVi ew) mast er Bi ndi ng. AddNew() ) . Load(i nvoi ce. | N\VO CE_I D);
}
catch (Exception ex) {
/1 display error
MessageBox. Show ex. Message, "Error");
/1 Do not close the formto correct the error
fe. Cancel = true;
}
}
15
/1 show the nodal form
edi t or. ShowDi al og(this);

}

In our primary modules, the similarly-named method called dbContext.Refresh but, here, arecord is updated by
by calling the Load method of the InvoiceView class. The reason for the difference is that doContext.Refresh is
used to update entity objects, not the objects that can be produced by complex LINQ queries.

The code of the event handler for clicking the Edit button:

private void btnEditlnvoice _Cick(object sender, EventArgs e) {
var dbContext = AppVari abl es. get DbCont ext () ;
/1 find entity by id
var invoi ce = dbContext.|NVO CES. Find(this.Currentlnvoice.ld);
if (invoice.PAYED == 1) {
MessageBox. Show( " The change is not possible, the invoice has already been paid.",
"Error");
return;
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}

using (I nvoi ceEditorFormeditor = new I nvoi ceEditorForm()) {
editor. Text = "Edit invoice";
editor.lnvoice = invoice;

/1 Form Cl ose Handl er
editor. FornC osi ng += del egate (object fSender, FornC osi ngEventArgs fe) {
if (editor.Dial ogResult == Dial ogResult.OK) {
try {
/1 trying to save the changes
dbCont ext . SaveChanges() ;
Il refresh
Currentl nvoi ce. Load(invoice. INVOCE ID);
mast er Bi ndi ng. Reset Currentltem();
}
catch (Exception ex) {
/'l display error
MessageBox. Show ex. Message, "Error");
/1 Do not close the formto correct the error
fe. Cancel = true;
}
}
15
edi t or. ShowDi al og(this);
}
}

Here we needed to find an entity by the identifier provided in the current record. The Currentinvoiceis used to
retrieve the invoice selected in the grid. Thisis how we code it:

public I nvoiceView Currentlnvoice {

get {
return (Invoi ceVi ew) mast er Bi ndi ng. Current;
}

Using the same approach, you can implement del eting the invoice header yourself.

Paying an Invoice

Besides adding, editing and deleting, we want one more operation for invoices. payment. Here is code for a
method implementing this operation:

private void btnlnvoi cePay Cick(object sender, EventArgs e) {

var dbContext = AppVari abl es. get DbCont ext () ;
var invoice = dbContext.|NVO CES. Find(this.Currentlnvoice.ld);
try {

if (invoice. PAYED == 1)

t hrow new Exception("The change is not possible, the invoice has already been paid.")

i nvoi ce. PAYED = 1;

/1l trying to save the changes

dbCont ext . SaveChanges() ;

/1 refresh record

Currentl nvoi ce. Load(invoi ce. | NVO CE_I D);
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mast er Bi ndi ng. Reset Current|ltem()

}
catch (Exception ex) ({

/1 display error
MessageBox. Show ex. Message, "Error");

}

Showing the Invoice Lines
We have two choices for displaying the invoice lines:

1. Getting data for each invoice from the INVOICE_LINE navigation property and displaying the contents
of this complex property in the detail grid, probably with LINQ transformations

2. Getting the data for each invoice with a separate LINQ query that will be re-executed when the cursor
moves to another record in the master grid

Either way has its advantages and drawbacks.

Thefirst one assumesthat wewant toretrieve al invoices at once for the specified period together with the bound
data from the invoice lines when the invoice form is opened. Although it is done with one SQL query, it may
take quite awhile and requires alarge amount of random-access memory. It is better suited to web applications
where records are usually displayed page by page.

The second one is a bit more difficult to implement, but it allows the invoice form to be opened quickly and
requires less resource. However, each time the cursor in the master grid moves, an SQL query will be executed,
generating network traffic, albeit with only a small volume of data.

For our application wewill usethe second approach. We need an event handler for the BindingSource component

for editing the current record:

private voi d masterBi ndi ng_Current Changed(obj ect sender, EventArgs e) {
Loadl nvoi ceLi neDat a(thi s. Current | nvoi ce. |1 d);
detail Gri dVi ew. Dat aSour ce = detai | Bi ndi ng;

Now, the method for loading the invoice data:

private void Loadl nvoi ceLineData(int? id) {
var dbContext = AppVari abl es. get DbCont ext () ;

var lines =

fromline in dbContext.|NvVO CE LI NES

where line.INVOCE ID == id

sel ect new I nvoi celLi neVi ew

{
Id = line. I NVO CE_LINE_ID,
Invoice Id = line. I NVA CE_I D,
Product _Id = |ine. PRODUCT_I D,
Product = |i ne. PRODUCT. NAME
Quantity = line. QUANTI TY,
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Price = line. SALE PRI CE,
Total = Math. Round(line. QUANTITY * |ine.SALE PRI CE, 2)
b
det ai | Bi ndi ng. Dat aSour ce = | i nes. ToBi ndi ngLi st ();

}

We use the InvoicelLineView class as an extension:

public class InvoiceLineView {

public int Id { get; set; }

public int Invoice Id { get; set; }
public int Product _Id { get; set; }
public string Product { get; set; }
public decimal Quantity { get; set; }
public decinmal Price { get; set; }
public decimal Total { get; set; }

}
Note

Unlike the InvoiceView class, this one has no method for loading one current record. In our example, the
speed of reloading the detail grid it is not crucial, because one document does not contain thousands of items.
Implementing this method is optional.

Now we will add a special property for retrieving the current line of the document selected in the detail grid.

public | nvoi ceLineView Currentlnvoi ceLi ne {

get {
return (Invoi ceLi neVi ew)detai | Bi ndi ng. Current;
}

Working with Stored Procedures

The methods we will use for adding, editing and deleting illustrate how to work with stored proceduresin Entity
Framework. As an example, thisis the method for adding a new record:

private void btnAddl nvoi ceLine_Cick(object sender, EventArgs e) {
var dbContext = AppVari abl es. get DbCont ext () ;
/1 get current invoice
var invoice = dbContext.|NVO CES. Find(this.Currentlnvoice.ld);
if (invoice.PAYED == 1) {

MessageBox. Show " The change is not possible, the invoice has already been paid."

return;
}
/1 create invoice position
var invoi ceLine = dbContext.|NVO CE_LI NES. Create();
i nvoi ceLine. INVOCE_ID = invoice. | NVO CE_I D,
/] create the position editor of the invoice
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usi ng (I nvoi ceLi neEdi t or Form editor = new I nvoi ceLi neEditorForn()) {
editor. Text = "Add invoice |ine";
editor. | nvoi ceLi ne = invoi celLi ne;
/1 Form Cl ose Handl er
editor. FornC osi ng += del egate (object fSender, FormC osi ngEventArgs fe) {
if (editor.DialogResult == Dial ogResult.OK) {
try {
/] create SP paraneters
var invoi cel dParam = new FbParaneter ("1 NvO CE_| D',
FbDbType. | nt eger) ;
var product | dParam = new FbPar anet er (" PRODUCT_| D',
FbDbType. | nt eger) ;
var quantityParam = new FbParamnet er (" QUANTI TY", FbDbType. I nteger);
/1 initial paraneters val ues
i nvoi cel dParam Val ue = invoi ceLi ne. | NVvO CE_I D;
product | dPar am Val ue = i nvoi ceLi ne. PRODUCT I D;
quantityParam Val ue = invoi ceLi ne. QUANTI TY;
/1 execute stored procedure
dbCont ext . Dat abase. Execut eSql Comrand(
" EXECUTE PROCEDURE SP_ADD | NVO CE_LI NE("
+ "@NVO CE_ID, @RODUCT_ID, @QUANTITY)",
i nvoi cel dPar am
pr oduct | dPar am
quanti tyParam ;
/1 refresh grids
/'l reload current invoice record
Current | nvoi ce. Load(i nvoice. | NVO CE ID);
/1 reload all record in detail grid
Loadl nvoi ceLi neDat a(i nvoi ce. | N\VO CE_I D) ;
Il refresh all related data
mast er Bi ndi ng. Reset Currentltem();
}
catch (Exception ex) {
/1 display error
MessageBox. Show ex. Message, "Error");
/1 Do not close the formto correct the error
fe. Cancel = true;

}
}
}i
edi t or. ShowDi al og(this);

}
}

With our example, an update of the master grid record will be needed because one of its fields (Total Sale)
contains aggregated information derived from the detail lines of the document. Thisis how we do that:

private void btnEditlnvoiceLine_dick(object sender, EventArgs e) {
var dbCont ext = AppVari abl es. get DbCont ext () ;
/1 get current invoice
var invoi ce = dbContext.|NVO CES. Find(this.Currentlnvoice.ld);
if (invoice. PAYED == 1) {
MessageBox. Show " The change is not possible, the invoice has al ready been paid."
"Error");
return;

}
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/1 get current invoice position
var invoi ceLine = invoice.lNVO CE LI NES
.Where(p => p.INVOCE_LINE ID == this.Currentlnvoi ceLi ne. |1d)
CFirst();
/] create invoice position editor
using (I nvoi ceLi neEdi torForm editor = new I nvoiceLineEditorForn()) {
editor. Text = "Edit invoice |line";
edi tor. I nvoi ceLi ne = invoi celLi ne;
/1 formcl ose handl er
editor. FornC osi ng += del egate (object fSender, FornC osi ngEventArgs fe) {
if (editor.DialogResult == Dial ogResult.OK) {
try {
/1 create paraneters
var idParam = new FbParaneter ("I NVO CE LINE I D', FbDbType.|nteger);
var quantityParam = new FbParamet er (" QUANTI TY", FbDbType. | nteger);
/1 initial paraneters val ues
i dParam Val ue = invoi ceLi ne. | NVO CE LI NE I D,
quant i tyParam Val ue = i nvoi ceLi ne. QUANTI TY;
/] execute stored procedure
dbCont ext . Dat abase. Execut eSql Conmand(
"EXECUTE PROCEDURE SP_EDI T_I NVO CE_LI NE("
+ "@NVO CE_LINE_I D, @UANTITY)",
i dPar am
quanti tyParamn ;
/1 refresh grids
/'l reload current invoice record
Current | nvoi ce. Load(i nvoice. | NVO CE ID);
I/l reload all records in detail grid
Loadl nvoi ceLi neDat a(i nvoi ce. | N\VO CE_I D) ;
Il refresh all related controls
mast er Bi ndi ng. Reset Currentltem();
}

catch (Exception ex) {
/1 display error
MessageBox. Show ex. Message, "Error");
/1 Do not close the formto correct the error
fe. Cancel = true;

}

}
b
edi t or. ShowDi al og(this);
}
}

Deleting an Invoice Detail Line

The method for deleting adetail record isimplemented as follows:

private voi d btnDel etel nvoi ceLine_Cick(object sender, EventArgs e) {
var result = MessageBox. Show
" Are you sure you want to delete the invoice iten?",
"Confirmtion",
MessageBoxBut t ons. YesNo,
MessageBox| con. Questi on) ;
if (result == DialogResult.Yes) {
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var dbContext = AppVari abl es. get DobCont ext () ;
/1 get current invoice
var invoice = dbContext.|NVO CES. Find(this. Currentlnvoice.ld);
try {
i f (invoice.PAYED == 1)
t hrow new Exception("It is not possible to delete the entry, the invoice is paid.")
/1 create paraneters
var idParam = new FbParaneter ("I NVO CE LINE I D', FbDbType.Integer);
/1 initialize paraneters val ues
i dParam Val ue = this. Currentlnvoi celLine. |d;
/] execute stored procedure
dbCont ext . Dat abase. Execut eSql Conmand(
" EXECUTE PROCEDURE SP_DELETE | NVO CE_LI NE(@ NVOI CE_LINE_ID)",
i dPar anj ;
/1 update grids
/'l reload current invoice
Current | nvoi ce. Load(i nvoice. | NVO CE ID);
/1 reload all records in detail grids
Loadl nvoi ceLi neDat a(i nvoi ce. | N\VO CE_I D) ;
/'l refresh related controls
mast er Bi ndi ng. Reset Currentltem();
}
catch (Exception ex) {
/1 display error
MessageBox. Show ex. Message, "Error");

}
}
}

Showing Products for Selection

In the methods for adding and editing invoice lines we used the form. For displaying products, we will use a
TextBox control.

Figure4.17. Product form

i
=) InvoicelineEditorForm o[- | S|
Product |
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Cost Quantity

Cancel
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A click on the button next to the TextBox will open a moda form with a grid for selecting products. The
same modal form created for displaying the products is used for selecting them. The click handler code for the
embedded button that initiates the formis:

public partial class InvoiceLineEditorForm: Form {
public I nvoiceLi neEditorForm() ({
InitializeConmponent();

}

public INVO CE_LINE InvoicelLine { get; set; }

private void |InvoicelLi neEdit or Form Load(obj ect sender, EventArgs e) {

if (this.InvoicelLine. PRODUCT != null) {
edt Product . Text = this.InvoiceLi ne. PRODUCT. NAME;
edt Price. Text = this.InvoicelLi ne. PRODUCT. PRI CE. ToSt ri ng("F2");
bt nChooseProduct. dick -= this.btnChooseProduct_C i ck;

}

if (this.lnvoiceLine. QIANTITY == 0
this. | nvoiceLine. QUANTITY = 1;

edt Quanti ty. Dat aBi ndi ngs. Add( " Val ue", this.InvoiceLine, "QUANTITY");

}

private voi d bt nChooseProduct O ick(object sender, EventArgs e) {
GoodsFor m goodsForm = new GoodsForn();
i f (goodsForm ShowDi al og() == Di al ogResult. OK) ({
I nvoi ceLi ne. PRODUCT_I D = goodsForm Current Product . | d;
edt Product . Text = goodsForm Current Product . Nane;
edt Price. Text = goodsForm Current Product. Price. ToString("F2");

Working with Transactions

Whenever we call the SaveChanges() method while adding, updating or deleting, Entity Framework starts and
ends an implicit transaction. Since we use disconnected data access, all operations are carried out within one
transaction. Entity Framework starts and ends a transaction automatically for each data retrieval. We will take
the following example to illustrate how automatic transactions work.

Suppose we need to make a discount on goods selected in the grid. Without explicit transaction management,
the code would be as follows:

var dbContext = AppVari abl es. get DbCont ext () ;
foreach (DataGi dVi ewRow gri dRows in dataGi dVi ew. Sel ect edRows) {
int id = (int)gridRows.Cells["Id"]. Val ue;
/1l here there is an inplicit start and the conpletion of the transaction
var product = dbCont ext.PRODUCTS. Fi nd(id);
/1 discount 10%
deci mal di scount = 10.0m
product. PRICE = product. PRICE * (100 - discount) /100;
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/1 here there is an inplicit start and the conpletion of the transaction
/1 all changes occur in one transaction
dbCont ext . SaveChanges() ;

Let'ssay wesdlect 10 products. Tenimplicit transactionswill be used for finding the products by their identifiers.
One more transaction will be used to save the changes.

If we control transactions explicitly, we can use just one transaction for the same piece of work. For example:

var dbContext = AppVari abl es. get DbCont ext () ;
/1 explicit start of a default transaction
usi ng (var dbTransacti on = dbCont ext. Dat abase. Begi nTransaction()) {
string sql =
"UPDATE PRODUCT " +
"SET PRICE = PRICE * ROUND( (100 - @l SCOUNT)/ 100, 2) " +
"WHERE PRODUCT | D = @RODUCT_ I D';
try {
/] create query paraneters
var i dParam = new FbParanet er ("PRODUCT_I D', FbDbType. | nteger);
var di scount Param = new FbPar anet er (" DI SCOUNT", FbDbType. Deci mal ) ;
/1l create a SQL conmmand to update records
var sgl Command = dbCont ext . Dat abase. Connecti on. Cr eat eComrand() ;
sql Conmand. CormmandText = sql ;
/1 specify which transaction to use
sql Conmand. Transacti on = dbTransacti on. Underl yi ngTransacti on;
sql Comrand. Par anet er s. Add( di scount Par anj ;
sql Conmand. Par anet er s. Add(i dPar am) ;
/] prepare query
sql Conmand. Prepare();
/] for all selected records in the grid
foreach (DataG i dVi ewRow gri dRows in dataGi dVi ew. Sel ect edRows) {
int id = (int)gridRows.Cells["Id"]. Val ue;
[l initialize query paraneters
i dParam Val ue = id;
di scount Param Val ue = 10.0m // discount 10%
/'l execute sqgl statenent
sqgl Command. Execut eNonQuery();
}

dbTransaction. Comrit();

}
catch (Exception ex) {

dbTransacti on. Rol | back() ;
MessageBox. Show ex. Message, "error");
}
}

Our code starts the transaction with the default parameters. To specify your own parameters for a transaction,
you should use the UseTransaction method.

private void btnDi scount_Cick(object sender, EventArgs e) {
Di scount Edi t or Form edit or = new Di scount Edi t or For m() ;

editor. Text = "Enter discount”;
if (editor.ShowhDi al og() !'= Dial ogResult. OK)
return;
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bool needUpdate = fal se;
var dbContext = AppVari abl es. get DbCont ext () ;
var connection = dbCont ext. Dat abase. Connecti on;
/1 explicit start of transaction
using (var dbTransaction = connection. Begi nTransaction(lsol ati onLevel . Snapshot)) {
dbCont ext . Dat abase. UseTr ansact i on(dbTr ansacti on) ;
string sql =
" UPDATE PRODUCT " +
"SET PRICE = ROUND(PRICE * (100 - @l SCOUNT)/ 100, 2) " +
"WHERE PRODUCT_| D = @RODUCT I D';
try {
/] create query paraneters
var idParam = new FbPar anet er ("PRODUCT_|I D', FbDbType. | nteger);
var di scount Param = new FbPar amet er (" DI SCOUNT", FbDbType. Deci mal ) ;
/1 create a SQ.L command to update records
var sgl Command = connecti on. Cr eat eConmand() ;
sql Conmand. CommandText = sql;
/'l specify which transaction to use
sql Conmand. Tr ansacti on = dbTransacti on;
sql Conmand. Par anet er s. Add( di scount Par am ;
sql Conmand. Par anet er s. Add(i dPar anm ;
/'l prepare statenent
sql Conmand. Pr epare();
/1 for all selected records in the grid
foreach (DataGidViewRow gri dRows in dataGi dVi ew. Sel ect edRows) {
int id = (int)gridRows. Cells["PRODUCT_ID']. Val ue;
/1 initialize query paraneters
i dParam Val ue = id;
di scount Param Val ue = editor.Di scount;
/] execute SQ st atenent
needUpdat e = (sql Conmand. Execut eNonQuery() > 0) || needUpdate;
}
dbTransacti on. Commi t () ;
}
catch (Exception ex) {
dbTransacti on. Rol | back();
MessageBox. Show ex. Message, "error");
needUpdate = fal se;
}

}
Il refresh grid

i f (needUpdate) {
/1 for all selected records in the grid
foreach (DataGidViewRow gri dRows in dataGidVi ew Sel ect edRows) ({
var product = (PRODUCT) bi ndi ngSour ce. Li st[ gri dRows. | ndex] ;
dbCont ext . Ref resh( Ref reshMbde. St or eW ns, product);
}
bi ndi ngSour ce. Reset Bi ndi ngs(fal se);
}
}

That'sit. Now only one transaction is used for the entire set of updates and there are no unnecessary commands
for finding data.

All that isleft to doisto add adialog box for entering the value of the discount and code to update data in the
grid. Try to do it on your own.

95



Developing Firebird Applications with Microsoft Entity Framework

The Result

Figure 4.18. Theresult of the Entity Framework project
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Source Code

Y ou can get the source code for the sample application using this link: FBFormA ppExample.zip.
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Chapter 5

Creating Web Applications in
Entity Framework with MVC

This chapter will describe how to create web applications with Firebird as the back-end, using Microsoft™
Entity Framework™ and the Visual Studio 2015 environment.

We examine the specifics of creating a web application with this framework. The basic principles for working
with Entity Framework and Firebird are described in the previous chapter, Creating Applicationswith Microsoft
Entity Framework.

The .NET Frameworks

The .NET platform offers two main frameworks for creating web applications developed as “active server
pages’ (ASP): ASP.NET Web Forms and ASP.NET MVC. As| prefer using the MV C pattern, it is this tech-
nology that we will be examining.

The ASP.NET MVC Platform

The ASP.NET MVC platform is a framework for creating websites and web applications on the model-view-
controller (MVC) pattern. The concept underlying the MV C pattern breaks down an application into three parts:

Controller
Controllers work with the model and provide interaction with the user. They aso provide view options for
displaying the user interface. In an MV C application, views only display data while the controller handles
the input and responds to user activities.

As an example, the controller can process string values in a query and send them to the model, which can
use these values to send a query to the database.

View
the visual part of application's user interface. The user interface is usually created to reflect the data from
the model.

Model
Model objects are the parts of the application that implement the logic for working with the application data.
Model objectstypically receive the status of the model and save it in the database.
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Model-View-Controller Interaction

Interaction between these componentsisillustrated in the following general diagram:

Figure5.1. Interaction between M-V-C parts

Model

contains business logic

Controller
interacts with Model to
create data for the View

View
renders content to the user

and relays user commands
to the Controller

The MV C pattern supports the creation of applications whose logical aspects—input, business and interface—
are separated but interact closely with one another. The diagram illustrates the location of each logic type in
the application:

 theuser interfacein the view
 theinput logic in the controller
* thebusinesslogic in the model

This separation allows you to work with complex structures while devel oping the application because it ensures
discrete implementation of each aspect. The devel oper can focus on creating aview separately from implement-
ing the business | ogic.

More comprehensive information about the ASP.NET MV C technology can be found at the website of the
ASP.NET community.

Software Stack

Along with the libraries for working with Firebird, Entity Framework and MV C.NET, you will need a number
of JavaScript libraries to support a responsive interface, such as jquery, jquery-ui, Bootstrap, jqGrid. In this
example, we have tried to make a web application whose interface is similar to a desktop Ul, by employing
grids for views and modal windows for data input.
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Preparing Visual Studio 2015 for Firebird Work

Some essential steps are needed before you can start working in Visual Studio with Firebird. The preparation
process is described in detail in the previous chapter, under the topic Setting Up for Firebird in Visual Studio
2015.

Creating a Project

The Following topics will show how to use the Visual Studio wizards to create the framework of an MVC.NET
application.

Open File—>New—>Project in Visual Studio 2015 and create a new project named FBMVCExample.

Figure5.2. Create the FBMVCExample pr oject
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Figure5.3. Change authentication setting
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For now, we will create aweb application with no authentication, so click the Change Authentication button to
disable authentication. We will get back to thisissue a bit |ater.

Figure5.4. Disable authentication for now
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Structure of the Project

The project that you create will have virtually no functionality, but it already has its basic structure, described
briefly in the following table:

Table5.1. Basic Structure of the MV C Project

Folder or File Purpose

Where private web application data, such as XML files or database files, are

{App_Datafolder located.

Contains some main configuration settings for the project, including the def-

/App_Start folder initions of routes and filters.

Static content goes in here, such as CSS files and images. It is an optional

/Corttentt folder convention. Y ou can store CSS files anywhere you want.

Controller classes are saved here. It is an optional convention. Y ou can store

/Controllers folder
controller classes anywhere.

View model and business model classes are saved here although it is better
for all applications (except for the simplest ones) to define a business model
in a separate project. It isan optional convention. Y ou can store model class-
es anywhere you like.

/Models folder

Stores the JavaScript libraries being used in the application. By default, Vi-
/Scripts folder sual Studio adds jQuery libraries and several other popular JavaScript li-
braries. It is an optional convention.

Stores the views and partial views. They are commonly grouped together in

IViews folder sub-folders name for the controllers they are connected with.

/Views/Shared subfolder Stores layouts and views not specific to one controller.

Contains the configuration information that ensures that views are processed
/Views/Web.config file within ASP.NET and not by the 1S web server. Also contains the names-
paces imported into views by default.

The global class of an ASP.NET application. A configuration for arouteis
registered in the file with its code (Global .asax.cs). Also contains also any

/Global asax file code that is supposed to be executed during the launch or termination of an
application or when an unhandled exception arises.
/Web.config file The configuration file for the application.

Adding the Missing Packages

We will use the NuGet package manager to add the missing packages:
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» FirebirdSgl.Data.FirebirdClient

o EntityFramework (automatically added by the wizard)
» EntityFramework.Firebird

» Bootstrap (automatically added by the wizard)

* jQuery (automatically added by the wizard)

* jQuery.Ul.Combined

» Respond (automatically added by the wizard)

* Newtonsoft.Json

» Moderninzr (automatically added by the wizard)

e Trirand.jqGrid

Note

Not all packages provided by NuGet are the latest version of the libraries. It is especialy true for JavaScript
libraries. Y ou can install the latest versions of JavaScript libraries using a content delivery network (CDN) or
by just downloading them and replacing the libraries provided by NuGet.

Right-click the project name in Solution Explorer and select the Manage NuGet Packages item in the drop-
down menu.
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Figure5.5. Select Manage NuGet Packages

fa] Solution 'FBMVCExample' (1 project)
Fl || I:IJII'I.,{:EIamPIE
Build rvice References
Rebuild operties
Clean ferences
p_Data
yp_Start
ntent

View
Analyze
Convert wntrollers

Publish... nts

Configure Application Insights... 3 d_ElE'
oviders

Overview ripts

SIS

Scopeto This
PleSailnstastsemes Fpalerees Mo ::pli.c a.tin:nnlns.ights..n:nnfig

ypVariables.cs
Add JICOn.ICo
Manage MuGet Packages... obal.asax

Manage Bower Packages... ckages.config
oject_Readme.html

Ce c g 'role
Set as StartUp Project =b.config

Find and install the necessary packages in the package manager.
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Figure5.6. Select packagesfor installing

NuGet: WindowsFormsAppl +# > Form1.cs [Design]
Installed  Updates NuGet Package Manager: WindowsFormsApp1

Firebird5ql.Data.FirebirdClient = @; |:| Include prerelease Package source: nuget.org

E FirebirdSql.Data.FirebirdClie ‘

FirebirdSql.Data.FirebirdClient @ by FirebirdSQL, 197K downloads ~ v3.11.0

Firebird ADQ.MET Data provider
Version: Latest stable 3.11.0 ~ Install

ling2db.Firebird by Igor Tkachev, 5.3K downloads

This package includes a T4 template to generate data models for Firebird |.» | Options
database and references to the ling2db and FirebirdSql.Data.FirebirdClient nu...

ndo.firebird by Mirko Matytschak, 266 downloads Description
NDO Provider dll for connection with FirebirdSql.Data.FirebirdClient Firebird ADO.MET Data provider

Version: 511.0
SD.LLBLGen.Pro.DQE.Firebird @ by Solutions Design by, 7,96K downl v3.3.0 Author(s): FirebirdSQL

This package contains the Dynamic Query Engine for Firebird. License:

Date published:

. : . - Project URL:
EntityFrameworkCore_ FirebirdSql by Rafael Aimeida, 1,89K downloi v2.0.10
Entit‘_-,-'Frar'n «Core.FirebirdS0L FirebirdSOL EntityFrameworkCore Entity Report Abuse:
ramewt

firebird, firebirsgl, adonet,
databa rebirdclhient

Creating an EDM

If you aready have a Windows Forms application that uses Entity Framework, you can just model classesto the
Model s folder. Otherwise, you have to create them from scratch. The process of creating an EDM is described
in the previous chapter in the topic Creating an Entity Data Model (EDM).

There is one more small difference: your response to the EDM wizard's question about how to store the con-
nection string:
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Figure5.7. Configuring connection string storage

Entity Data Model Wizard ot

ip Choose Your Data Connection

Which data connection should your application use to connect to the database?

localhost (examples) e Mew Connection...

This connection string appears to contain sensitive data (for example, a password) that is required to connect
to the database, Storing sensitive data in the connection string can be a security nsk, Do you want to include
this sensitive data in the connection string?

(®) Mo, exclude sensitive data from the connection string. | will set it in my application code.

() Yes, include the sensitive data in the connection string.

Connection string:

character set=UTF8;port number=3053;data source=localhostiinitial catalog=examples;user id=5Y5DEBA

Save connection settings in App.Config as:

Dbhodel

< Previous MNext = Cancel

When we create a web application, all users will work with the database using a single account, so select Yes
for this question. Any user with enough privileges can be specified as the username. It is advisable not to use
the SY SDBA user because it has more privileges than are required for aweb application to work.

You can aways change the username in the application when it is ready for testing and deployment, by just
editing the connection string in the AppNane. exe. conf application configuration file.

The connection string will be stored in the connectionStrings section and will look approximately as follows:

<add nanme="DbMbdel "
connectionString="character set=UTF8; data source=l ocal host;
initial catal og=exanples; port nunber=3050;
user id=sysdba; dialect=3; isolationlevel =Snhapshot;
pool i ng=True; password=mast erkey; "
provi der Nane="Fi rebirdSql . Data. FirebirdCient" />
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Creating a User Interface

Our first controller will be used to display customer dataand accept input for searches, inserts, edits and del etes.

Creating the Controller for the Customer Interface

Figure 5.8. Select Add—>Controller

Action("Index"); View in Browser (Microsoft Edge) Ctrl+Shift+W

Browse With...

Controller... Add

Mew ltem... Ctrl+Shift+4 Scope to This

Shift+ A+ A Mew Solution Explorer View

Existing Item...

Mew Scaffolded ltem... Exclude From Project
Mew Folder Cut

Add ASP.NET Folder Copy

Docker Support

REST API Client...

Web AP Controller Class (v2.1)

Class...

Rename

Open Folder in File Explorer

Properties

Alt+Enter

Controllers Folder Proy

Figure5.9. Creating a controller (1)

Add Scaffold *

4 |nstalled

Commaon MVC 5 Controller with views, using Entity

Framework
by soft

Contraller MVC 5 Controller - Empty

MVC 5 Controller with read/write actions

ontroller with actions and Razor
v o create, read, update, delete, and list
entities from an Entity Framework data
context.

MVC 5 Controller with views, using Entity Framework
Web API 2 Controller - Empty
Id: MvcControllerWithContextScaffolder

Web API 2 Controller with actions, using Entity Framework

Web API 2 Controller with read/write actions

Web AFI 2 OData v3 Controller with actions, using Entity Framework

Web API 2 OData v3 Controller with read/write actions
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Figure5.10. Creating a controller (2)

Add Controller >
Model class: CUSTOMER (FEMYCExamplel.Models) W
Data context class: DbModel (FEMVCExamplel.Models) i 4

[ ] Use async controller actions
Views:

Generate views

Reference script libraries

[ ] Use a layout page:

Controller name: CUSTOMERController

Add Cancel

Onceit is done, the controller CustomerController will be created, along with five views displaying:

the customer list

the customer details for one customer
create (add) customer form

edit customer form

delete customer form

grwbdpE

Since the Ajax technology and the jqGrid library will be used extensively in our project, the first view, for
displaying the customer list as a table, will be enough for our purposes. The rest of the operations will be
performed with jqGrid.

Limiting Overhead

We want to be aware of waysto limit the overhead involved in passing data and connections back and forth over
the wide-area network. There are techniques that can help us with this.

Limiting Returned Data

The customer list may turn out to be quite big. The entire list from a big table is usually not returned in web
applications because it could make the process of loading the page seriously slow. Instead, the data are usually
split into pages or are dynamically loaded when the user scrolls down to the end of the page (or grid). We will
use the first option in our project.
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Limiting Connections

Another characteristic of web applications is that they do not keep any permanent connections to the database
because thelife of the page generation script is no longer than the time it takes to generate a response to the user
request. A connection to the database is actually a rather expensive resource so we have to save it. Of course,
there is a connection pool for reducing the time it takes to establish a connection to the database, but it is still
advisable to make a connection to the database only when it is really necessary.

Let the Browser Help You!

One of the ways to reduce the amount of interaction with the database is to do the correctness checking on the
user input in the browser. Fortunately, modern HTML5 and JavaScript libraries can do just that. For example,
you can make the browser check for the presence of arequired field or the maximum length of a string field
in the input form.

Adapting the Controller to jqGrid

Now, we are going to change the CustomerController controller so that it works with jgGrid. The code is quite
lengthy, so track the comments to get a sense of the way the controller works.

public class CustonerController : Controller

{
private DbMddel db = new DbMbddel ();

/1 Display view
public ActionResult |ndex()

{
return View);

}

/'l Receiving data in JSON for grid
public ActionResult CGetData(int? rows, int? page, string sidx, string sord,
string searchField, string searchString, string searchOper)
{
/1 get the page nunber, the nunber of data displayed
i nt pageNo = page ?? 1,
int limt =rows ?? 20;
/1 calculate the offset
int offset = (pageNo - 1) * limt;

/1 building a query for suppliers

var custonersQery =
fromcustoner in db. CUSTOVERS
sel ect new

{
CUSTOMER I D = custoner. CUSTOMVER | D,
NAMVE = cust oner. NAME,
ADDRESS = cust oner . ADDRESS,
ZlI PCODE = custoner. ZI PCODE,
PHONE = cust oner. PHONE
¥
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/1 adding a search condition to the query, if it is produced

if (searchField !'= null)
{
switch (searchQOper)
{
case "eq":
cust onersQuery = customersQuery. Wer e(
¢ => c. NAME == searchString);
br eak;
case "bw':
cust onersQuery = customersQuery. Wer e(
c => c.NAME. StartsWth(searchString));
br eak;
case "cn":
cust onersQuery = customersQuery. Wer e(
¢ => c. NAME. Cont ai ns(searchString));
br eak;
}

}
/1 get the total nunber of suppliers

int total Rows = custonersQuery. Count ();
/1 add sorting
switch (sord) {
case "asc":
cust onersQuery = custonersQuery. Order By(
custoner => custoner. NAME) ;
br eak;
case "desc":
cust onersQuery = customersQuery. O der ByDescendi ng(
custoner => custoner. NAME) ;
br eak;

}

/1 get the list of suppliers
var custoners = custonersQery
. Ski p(of fset)
. Take(limt)
. ToList();

/1 calculate the total nunber of pages
int total Pages = totalRows / limt + 1;
/] create the result for jgqGid
var result = new
{
page = pageNo,
total = total Pages,
records = total Rows,
rows = custoners
15
/1 convert the result to JSON
return Json(result, JsonRequestBehavior. Al owGet);

}

/1 Adding a new supplier
[ Ht t pPost ]
[ Val i dat eAnt i For ger yToken]
public ActionResult Create(
[ Bi nd( 1 ncl ude = " NAME, ADDRESS, ZI PCODE, PHONE")] CUSTOMER cust oner)
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/1 check the correctness of the nodel
if (Model State.lsValid)
{
/1 get a new identifier using a generator
cust oner. CUSTOVER | D = db. Next Val ueFor (" GEN_CUSTOVER | D") ;
/! add the nodel to the list
db. CUSTOVERS. Add( cust oner) ;
/'l save nodel
db. SaveChanges();
/!l return success in JSON fornat
return Json(true);

el se {
/1 join nmodel errors in one string
string nessages = string.Join("; ", Mdel State. Val ues
. Sel ect Many(x => x. Errors)
. Sel ect (x => x. ErrorMessage));
/1 return error in JSON format
return Json(new { error = nmessages });
}
}

/1 Editing supplier
[ Ht t pPost ]
[ Val i dat eAnt i For ger yToken]
public ActionResult Edit(
[ Bi nd( I ncl ude = "CUSTOVER_| D, NAME, ADDRESS, ZI PCODE, PHONE")] CUSTOVER cust oner)
{
/1 check the correctness of the nodel
if (Model State.lsValid)

{
/1 mark the nodel as nodified
db. Entry(custoner). State = EntityState. Modi fi ed;
/1 save nodel
db. SaveChanges();
/1 return success in JSON fornat
return Json(true);
}
el se {
/1 join nodel errors in one string
string nessages = string.Join("; ", Mdel State. Val ues
. Sel ect Many(x => x. Errors)
. Sel ect (x => x. ErrorMessage));
[l return error in JSON fornat
return Json(new { error = nmessages });
}

}

/1 Deleting supplier
[ Ht t pPost ]
[ Val i dat eAnt i For ger yToken]
public ActionResult Delete(int id)
{
/1 find supplier by id
CUSTOMER cust oner = db. CUSTOMERS. Fi nd(i d);
/1 delete supplier
db. CUSTOVERS. Renove( cust oner) ;
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/'l save nodel

db. SaveChanges() ;

/]l return success in JSON format
return Json(true);

}

protected override void Di spose(bool disposing)

{
i f (disposing)

db. Di spose();
}
base. Di spose(di sposi ng);
}
}

The Index method is used to display the Vi ews/ Cust omer / | ndex. csht nl view. The view itsdf will be
presented a bit later. This view is actualy an html page template with markup and JavaScript for initiating
jqGrid. The data itself will be obtained asynchronously in the JSON format, using the Ajax technology. The
selected type of sorting, the page humber and the search parameters will determine the format of an HTTP
regquest that will be handled by the GetData action. The parameters of the HTTP request are displayed in the
input parameters of the GetData method. We generate a LINQ query based on these parameters and send the
retrieved result in the JSON format.

Note

Various libraries can assist with parsing the parameters of a query generated by jgGrid and make it easier to
build the model. We have not used them in our examples so the code might be somewhat cumbersome. Y ou
can alwaysimprove it, of course.

The Create method is used to add anew customer record. The method hasthe[ Ht t pPost ] attribute specified
for it to indicate that the parameters of the HTTP POST request () areto be displayed on the Customer
model. Examine the following line:

[ Bi nd( I ncl ude = " NAME, ADDRESS, ZI PCODE, PHONE")] CUSTOMER cust oner

Here Bind specifies which parameters of the HTTP request are to be displayed in the properties of the model.

The Attribute ValidateAntiforgeryToken

Note the ValidateAntiforgeryToken attribute. It is used to prevent forging requests between websites by verify-
ing the tokens when the action method is called. The presence of this attribute requires that the HTTP request
has an additional parameter named __ Request Veri fi cati onToken.

This parameter isautomatically added to each formwherethe @t nl . Ant i For ger yToken() helper isspec-
ified. However, the jgGrid library uses dynamically generated Ajax requests rather than previously created web
forms. To fix that, we need to change the shared view Vi ews/ Shar ed/ _Layout . csht ml asfollows:

<I DOCTYPE htm >
<htm >
<head>
<neta http-equiv="Content-Type" content="text/htm; charset=utf-8"/>
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<neta charset="utf-8" />
<neta nane="vi ewport" content="w dt h=devi ce-width, initial-scale=1.0">
<title>@/iewBag. Title - ASP. NET application</title>
@t yl es. Render (" ~/ Content/css")
@cri pts. Render (" ~/ bundl es/ noderni zr")
@scri pts. Render (" ~/ bundl es/j query")
@cri pts. Render (" ~/ bundl es/j query-ui")
<link href="~/Content/jquery.jqGid/ui.jqgrid.css"
rel ="styl esheet" type="text/css" />
<link href="~/Content/jquery.jqGid/ui.jqgrid-bootstrap.css"
rel ="styl esheet" type="text/css" />
<link href="~/Content/jquery.jqGid/ui.jqgrid-bootstrap-ui.css"
rel ="styl esheet" type="text/css" />
<script src="~/Scripts/jquery.jg&id.mn.js"
type="text/javascript"></script>
<script src="~/Scripts/il8n/grid.|ocale-en.js"
type="text/javascript"></script>
</ head>
<body>
@t m . Anti For geryToken()
<scri pt>

function Get Anti ForgeryToken() {
var tokenField =
$("input[type="hidden'][nane$=" Request Verificati onToken']");
if (tokenField.length == 0) {
return null;
} else {
return {
nane: tokenFi el d[0]. nane,
val ue: tokenFiel d[O0].val ue
1
}
}

/1 add prefilter to all ajax requests
/1 it will add to any POST aj ax request
/1 AntiForgery token
$.ajaxPrefilter(
function (options, |ocal Options, jgXHR) {

if (options.type !== "GET") {
var token = Get Anti ForgeryToken();
if (token !'== null) {
if (options.data.indexOr(""X-Requested-Wth") === -1) {
options.data = "X-Request ed- Wt h=XM_Ht t pRequest "
+ ((options.data === "") ? "" : "&" + options.data);

options.data = options.data + "&"' + token.nane + '=
+ t oken. val ue;
}

}
}
);
/1 initialize the general properties of the jgGid nodule
$.jgrid.defaults.width = 780;
$.jgrid.defaults.responsive = true;
$.jgrid.defaults.styleU = 'Bootstrap'
</script>
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<l-- Navigation nenu -->
<di v cl ass="navbar navbar-inverse navbar-fixed-top">
<div class="contai ner">
<di v cl ass="navbar - header" >
<button type="button" cl ass="navbar-toggle" data-toggl e="coll apse"
dat a-t arget =". navbar - col | apse" >
<span cl ass="i con- bar"></span>
<span cl ass="i con- bar" ></span>
<span cl ass="i con-bar"7gt; </ span>
</ butt on>
</ di v>>
<di v cl ass="navbar-col | apse col | apse">
<ul class="nav navbar-nav">

<li>@m .ActionLink("Custoners", "Index", "Custoner")</li>
<li>@tm.ActionLink("Goods", "Ilndex", "Product")</li>
<li>@tm .ActionLink("lnvoices", "Index", "lnvoice")</li>
</ ul >
</ di v>
</ di v>

</ di v>

<di v cl ass="cont ai ner body-content">
@=ender Body()
<hr />
<f oot er >
<p>&copy; @ateTi ne. Now. Year - ASP. NET applicati on</p>
</footer>
</ div>

@scri pts. Render (" ~/ bundl es/ boot st rap")
@Render Section("scripts", required: false)

</ body>
</htm >

Bundles

Bundles are used to make it easier to link JavaScript scripts and CSS files. You can link CSS bundles with the
Styles.Render helper and script bundles with the Scripts.Render helper.

Bundles are registered in the Bundl eConfi g. cs filelocated in the App_St ar t folder:

public static void RegisterBundl es(Bundl eCol | ecti on bundl es)

{

bundl es. Add( new Scri pt Bundl e(" ~/ bundl es/j query"). I ncl ude(
"~/ Scripts/jquery-{version}.js"));

bundl es. Add( new Scri pt Bundl e(" ~/ bundl es/ j queryval "). I ncl ude(
"~/ Scripts/jquery.validate*"));

bundl es. Add( new Scri pt Bundl e(" ~/ bundl es/j query-ui"). I ncl ude(
"~/ Scripts/jquery-ui-{version}.js"));

bundl es. Add(new Scri pt Bundl e( "~/ bundl es/ noderni zr") . I ncl ude(
"~/ Scri pts/ nodernizr-*"));

bundl es. Add( new Scri pt Bundl e(" ~/ bundl es/ boot strap"). I ncl ude(
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"~/ Scri pts/bootstrap.js",
"~/ Scripts/respond.js"));
bundl es. Add( new Styl eBundl e("~/ Content/css") .| ncl ude(
"~/ Content/jquery-ui.nn.css",
"~/ Cont ent/t henes/ ui - dar kness/j query-ui.mn.css",
"~/ Cont ent/t henes/ ui - dar kness/ t heme. css”,
"~/ Cont ent/ boot strap. ni n.css",
"~/ Content/Site.css"

)

The RegisterBundles method adds all created bundles to the bundles collection. A bundle is declared in the
following way:

new Scri pt Bundl e(" ~/ bundl es/jquery").Include("~/Scripts/jquery-{version}.js")

The virtual path of the bundle is passed to the ScriptBundle construct. Specific script files are included in this
bundle using the Include method.

The{version} parameterinthe“~/ Scri pts/j query-{version}.js” expressionisaplaceholder for any
string referring to the script version. It is very handy because it allows the version of the library to be changed
later without having to change anything in the code. The system will accept the new version automatically.

The“~/ Scri pts/jquery. val i dat e*” expression fillsout the rest of the string with the asterisk character
asawildcard. For example, the expression will includetwofilesat onceinthebundle:j query. val i date. | s
andj query. val i dat e. unobt r usi ve. j s, aongwith their minimized versions, because their names both
start with“j query. val i dat e”.

The same applies when creating CSS bundles, using the StyleBundle class.

I mportant

Thefull versions of the scripts and cascading style sheets should be used in the debug mode and the minimized
onesin the release mode. Bundles alow you to solve this problem. When you run the application in the debug
mode, the web. conf i g files have the <conpi | ati on debug="tr ue" > parameter. When you set this
parameter to false (the Release mode), the minimized version of JavaScript modules and CSSfiles will be used
instead of the full ones.

Views

Since we need only the Vi ew Cust oner/ | ndex. csht ml view out of the five created for the Customer
controller, you can delete the others from the folder.

Y ou can see that the entire view consists of the header, the jgg table and the jgg-pager block for displaying the
navigation bar. The rest is occupied by the script for initiating the grid, the navigation bar and the dialog box
for editing records.

Q
ViewBag. Title = "I ndex";

}
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<h2>Cust oner s</ h2>
<tabl e id="jqgg"></tabl e>
<div id="jqg-pager"></div>

<script type="text/javascript">
$(docunent).ready(function () {
var dbGid = $("#q9g").jgGid({

url :

"@Jrl.Action("GetData")', // URL to retrieve data

dat atype: "json", // data format

ype: "GET", // http type request
/'l rmodel
col Model @ |

nt

| abel :
name:

description

1d,

"CUSTOVER ID, // field nane

key: true,
hi dden: true

| abel :
name:
wi dt h:

' Name' |

" NAME' |

250,

sortable: true
editable: true
edittype: "text", // field type in the editor
search: true,
sear choptions: {
sopt: ['eq', '"bw, 'cn'] // allowed search operators

},

/1 size and maxi mum | ength for the input field
editoptions: { size: 30, maxlength: 60 },

/1 mandatory field

editrules: { required: true }

| abel :
name:
wi dt h:

' Addr ess',
' ADDRESS' ,
300,

sortable: false, // prohibit sorting

editable: true

search: false, // prohibit searching

edittype: "textarea"

editoptions: { maxlength: 250, cols: 30, rows: 4}

| abel :
name:
wi dt h:

' Zi p Code'
' ZI PCODE'
30,

sortable: fal se,

editable: true

search: fal se

edittype: "text",

editoptions: { size: 30, maxlength: 10 },

| abel :
name:

' Phone'
' PHONE' ,
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wi dt h: 80,

sortable: fal se,

editable: true,

search: fal se,

edittype: "text",

editoptions: { size: 30, maxlength: 14 },
}

]l
rowNum 500, // nunber of rows displayed

| oadonce: false, // load only once

sortname: 'NAME', // sort by default by NAME col umm
sortorder: "asc",

wi dt h: wi ndow. i nnerWdth - 80, // grid width

hei ght: 500, // grid height

view ecords: true, // display the nunber of records
caption: "Customers",

pager: 'jqg-pager' // navigation itemid

1)

dbGid.jqGid(' navGid', '#qgg-pager', {
search: true,

add: true,
edit: true,
del : true,

view true,
refresh: true,
/1l button | abels
searchtext: "Find",
addt ext: "Add",
edittext: "Edit",
deltext: "Del ete",
viewext: "View',
viewtitle: "Selected record",
refreshtext: "Refresh”

iE

update("edit"),

updat e("add"),

update("del ")

)

/1 function that returns the settings of the editor
function update(act) {
return {
cl oseAfter Add: true,
cl oseAfterEdit: true,
wi dth: 400, // editor width
rel oadAfterSubmit: true,
drag: true,
/1 handler for sending the formof editing / deleting / adding
onclickSubmit: function (parans, postdata) ({
/1 get rowid
var sel ectedRow = dbGrid. get Gi dParan("sel row');
/1 set URL depending on the operation
switch (act) {
case "add":
parans.url = "'@Jl.Action("Create")";
br eak;
case "edit":
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paranms.url ="'@Jrl.Action("Edit")";
post dat a. CUSTOMER | D = sel ect edRow,
br eak;

case "del ":
paranms.url = "'@Jl.Action("Delete")";
post dat a. CUSTOMVER | D = sel ect edRow,
br eak;

}
},

/1 processing results of sending forns (operations)
afterSubmt: function (response, postdata) ({
var responseData = response.responseJSON;

/1 check the result for error messages
i f (responseData. hasOwmnProperty("error")) {
if (responseData.error.length) {
return [fal se, responseData.error];
}
}

el se {
/1 refresh grid
$(this).jgGid(
"setGridParan ,

{
dat at ype: 'j son'
}
).trigger('reloadGid);
return [true, "", 0];
}
Ii5
5
1)
</ script>

It is important to configure the model properties correctly in order to display the grid properly, position input
items on the edit form, configure validation for input forms and configure the sorting and search options. This
configuration is not simple and has alot of parameters. In the comments | have tried to describe the parameters
being used. Thefull description of the model parameters can befound in the documentation for thejgGrid library
in the ColModel APl section.

Notethat jgGrid does not automatically add hidden grid columnsto the input form, though | think it would make
sense at least for key fields. Consequently, we have to add the customer identifier to the request parameters for
editing and deleting:

case "edit":
parans.url = "'@Jkl|.Action("Edit")";
post dat a. CUSTOVER | D = sel ect edRow,
br eak;

case "del ":
parans.url = "@Jl|.Action("Delete")";
post dat a. CUSTOVER | D = sel ect edRow,
br eak;

The working page with the list of customers will look like this:
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Figure5.11. Customer list view
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Figure5.12. A customer selected for editing
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The controller and view for the product Ul are implemented in a similar way. We will not describe them here
in detail. Y ou can either write them yourself or use the source code linked at the end of this chapter.

Creating a Ul for Secondary Modules

Our application will have only one secondary module, called “Invoices’. Unlike our primary modules, the sec-
ondary moduleis likely to contain numerous records and new records are added more frequently.

An invoice consists of a header where some general attributes are described (number, date, customer ...) and
invoice detail lineswith the list of products sold, their quantities, prices, etc. To save space on the page, we will
hide the detail grid and display it only in response to a click on the icon with the '+' sign on it. Thus, our detail
grid will be embedded in the main one.

Controllers for Invoices

The controller of the invoice module must be able to return data for both invoice headers and the associated
invoice lines. The same applies to the methods for adding, editing and deleting records.

[ Aut hori ze(Rol es = "manager")]
public class InvoiceController : Controller

{
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private DbMddel db = new DbMbddel ();

/1 display view
public ActionResult |ndex()

{
return View);

}

/1 Receiving data in the JSON format for the main grid
public ActionResult GetData(int? rows, int? page, string sidx, string sord,
string searchField, string searchString, string searchQper)
{
/1 get the page number, the nunber of data displayed
i nt pageNo = page ?? 1,
int limt =rows ?? 20;
/1 cal cul ate offset
int offset = (pageNo - 1) * limt;
/1 building a request for receipt of invoices
var invoi cesQuery =
frominvoice in db. | NvVO CES
where (invoice. | NVO CE_DATE >= AppVari abl es. StartDate) &&
(i nvoi ce. | N\VO CE_DATE <= AppVari abl es. Fi ni shDat e)
sel ect new
{
INVO CE ID = invoice. | NVO CE_I D,
CUSTOVER_I D = i nvoi ce. CUSTOVER_I D,
CUSTOVER_NAME = i nvoi ce. CUSTOVER. NAME,
| N\VO CE_DATE = i nvoi ce. | N\VO CE_DATE,
TOTAL_SALE = invoi ce. TOTAL_SALE,
PAI D = invoice. PAID
5
/1 adding a search condition to the query, if it is produced
/1 for different fields, different conparison operators
/1 are avail abl e when searching
if (searchField == "CUSTOVER_NAME")
{

switch (searchQper)
{
case "eq": // equal
i nvoi cesQuery = invoi cesQuery. Wer e(
¢ => c. CUSTOVER NAME == searchString);
br eak;
case "bw': // starting with
i nvoi cesQuery = invoi cesQuery. Wer e(
¢ => c. CUSTOVER NAME. StartsWth(searchString));
br eak;
case "cn": // containing
i nvoi cesQuery = invoi cesQuery. Wer e(
¢ => c. CUSTOMER _NAME. Cont ai ns(searchString));
br eak;

}

}

if (searchField == "1 NVO CE_DATE")

{
var dateVal ue = DateTi ne. Parse(searchString);
switch (searchQOper)

{

case

eq": /Il =
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i nvoi cesQuery = invoi cesQuery. \Were(
¢ => c. | NvVO CE_DATE == dat eVal ue);
br eak;
case "lt": /] <
i nvoi cesQuery = invoi cesQuery. \Were(
¢ => c. | NvVO CE_DATE < dat eVal ue);
br eak;
case "le": /] <=
i nvoi cesQuery = invoi cesQuery. \Were(
¢ => c. | NVO CE_DATE <= dat eVal ue);
br eak;
case "gt": /I >
i nvoi cesQuery = invoi cesQuery. \Were(
¢ => c. | NvVO CE_DATE > dat eVal ue);
br eak;
case "ge": [/ >=
i nvoi cesQuery = invoi cesQuery. \Were(
¢ => c. | NVO CE_DATE >= dat eVal ue);
br eak;
}
}
if (searchField == "PAID")
{
int ival = (searchString == "on") ? 1 : O;
i nvoi cesQuery = invoi cesQuery. Were(c => c. PAID == i Val);
}
/1 get the total nunber of invoices
int total Rows = invoi cesQuery. Count ();

/1 add sorting
switch (sord)

{

case "asc
i nvoi cesQuery = invoi cesQuery. Order By(
i nvoi ce => invoice. | NVO CE_DATE)
br eak;
case "desc":
i nvoi cesQuery = invoi cesQuery. Order ByDescendi ng(
i nvoi ce => invoice. | NVO CE_DATE)
br eak;
}
/1 get invoice list
var invoices = invoicesQery
. Ski p(of fset)
. Take(limt)
. ToLi st ();
/1 calculate the total nunber of pages
int total Pages = totalRows / linmt + 1
/] create the result for jgqGid
var result = new

{
page = pageNo,
total = total Pages,
records = total Rows,
rows = invoices

%

/] convert the result to JSON
return Json(result, JsonRequestBehavior.All owGet);
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/'l Receiving data in the formof JSON for the detail grid
public ActionResult GetDetail Data(int? invoice_id)

/1 build a LINQ query for receiving invoice itens
/1 filtered by invoice id

var |lines =
fromline in db. I NVO CE_LI NES
where line.INVOCE ID == invoice_id
sel ect new
{
INVOCE LINE ID = line.INVO CE LINE I D,
INVOCE ID = line.INVO CE_I D,
PRODUCT I D = |ine. PRODUCT I D,
Product = |ine. PRODUCT. NAME,
Quantity = |ine. QUANTI TY,
Price = line. SALE PRI CE,
Total = line. QUANTITY * |ine. SALE PRI CE
iE
/1 get invoice position |ist
var invoices = |ines
. ToList();

/] create the result for jgGid
var result = new

{

};
/] convert the result to JSON
return Json(result, JsonRequestBehavior. Al owGet);

}

rows = invoices

/1 Add new invoice
[ Ht t pPost ]
[ Val i dat eAnt i For ger yToken]
public ActionResult Create(
[Bi nd(I nclude = "CUSTOVER_|I D, | N\VO CE_DATE")] I NVA CE i nvoi ce)
{
/1 check the correctness of the nodel
if (Model State.lsValid)
{
try
{
var INVO CE_ID = new FbParaneter ("I NvVO CE_| D', FbDbType. | nteger);
var CUSTOMER | D = new FbParanet er ("CUSTOVER | D', FbDbType. | nteger);
var | NVO CE_DATE = new FbParaneter ("1 NVO CE_DATE",
FbDbType. Ti neSt anp) ;
/] initialize paraneters query
I NVO CE_I D. Val ue = db. Next Val ueFor ("GEN_I NVO CE_I D");
CUSTOMVER | D. Val ue = invoi ce. CUSTOVER | D
I N\VO CE_DATE. Val ue = invoi ce. | N\VO CE_DATE;
/] execute stored procedure
db. Dat abase. Execut eSql Conmand(
" EXECUTE PROCEDURE SP_ADD | NVOI CE(@ NVOI CE_I D, @USTOVER | D, @ NVO CE_DATE) ",
I NVO CE_I D,
CUSTOMER | D,
| N\VO CE_DATE) ;
/1 return success in JSON fornmat
return Json(true);
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}

catch (Exception ex)
{
/] return error in JSON format
return Json(new { error = ex.Message });
}
}

el se {
string messages = string.Join("; ", Mdel State.Val ues
. Sel ect Many(x => x. Errors)
. Sel ect (x => x. Error Message));
I/ return error in JSON format
return Json(new { error = messages });

}
}
// Edit invoice
[ Ht t pPost ]

[ Val i dat eAnt i For ger yToken]
public ActionResult Edit/(
[Bind(I nclude = "I NVO CE_I D, CUSTOVER_I D, | NvO CE_DATE")] | NvO CE i nvoi ce)
{
/1 check the correctness of the nodel
if (Model State.lsValid)

{
try
{
var INVO CE ID = new FbParaneter ("I NVO CE_ | D', FbDbType. |Integer);
var CUSTOMER | D = new FbParanet er (" CUSTOVER | D', FbDbType. | nteger);
var | NVO CE_DATE = new FbParaneter ("1 NVO CE_DATE",
FbDbType. Ti meSt anp) ;
/1 initialize paraneters query
I NVO CE_|I D. Val ue = invoice. | NVO CE I D;
CUSTOMER | D. Val ue = i nvoi ce. CUSTOVER I D;
| NVO CE_DATE. Val ue = invoi ce. | N\VO CE_DATE;
/1 execute stored procedure
db. Dat abase. Execut eSql Conmand(
"EXECUTE PROCEDURE SP_EDI T_| NVO CE( @ NVO CE_|I D, @USTOVER | D, @ NvO CE_DATE) ",
I N\vO CE_I D,
CUSTQOVER_I D,
| N\VOl CE_DATE) ;
/1 return success in JSON format
return Json(true);
}
catch (Exception ex)
{
/1 return error in JSON format
return Json(new { error = ex.Message });
}
}
el se {
string nessages = string.Join("; ", Mdel State. Val ues

. Sel ect Many(x => x. Errors)

. Sel ect (x => x. ErrorMessage));
/1 return error in JSON format
return Json(new { error = nessages });

}
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/'l Delete invoice
[ Ht t pPost ]
[ Val i dat eAnt i For ger yToken]
public ActionResult Delete(int id)
{
try
{
var | NVO CE_|I D = new FbParaneter ("I NVO CE_I D', FbDbType. | nteger);
/[l initialize paraneters query
I NVO CE I D. Val ue = id;
/1 execute stored procedure
db. Dat abase. Execut eSql Comrand(
" EXECUTE PROCEDURE SP_DELETE | NVO CE(@NVO CE_ID)",
INVO CE_ID);
/'l return success in JSON format
return Json(true);

}

catch (Exception ex)
{
[/ return error in JSON format
return Json(new { error = ex.Message });
}
}

/1 Payment of invoice
[ Ht t pPost ]
[ Val i dat eAnt i For ger yToken]
public ActionResult Pay(int id)
{
try
{
var | NVO CE_|I D = new FbParaneter ("I NVO CE_I D', FbDbType. | nteger);
/[l initialize paraneters query
I NVO CE I D. Val ue = id;
/] execute stored procedure
db. Dat abase. Execut eSql Comrand(
" EXECUTE PROCEDURE SP_PAY_FOR I NOVICE(@NVO CE_ID)",
INVO CE_ID);
/] return success in JSON format
return Json(true);

}

catch (Exception ex)
{
/1 return error in JSON format
return Json(new { error = ex.Message });
}
}

/1 Add invoice position
[ Ht t pPost ]
[ Val i dat eAnt i For ger yToken]
public ActionResult CreateDetail (
[Bind(Include = "1 NvO CE_I D, PRODUCT_I D, QUANTI TY")] I NVO CE_LI NE i nvoi celLi ne)
{
/1 check the correctness of the nodel
if (Model State.lsValid)

{
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try

var INVO CE_ID = new FbParaneter ("I NvVO CE_| D', FbDbType. | nteger);
var PRODUCT I D = new FbPar anet er ("PRODUCT_| D', FbDbType. I nteger);
var QUANTITY = new FbParanet er (" QUANTI TY", FbDbType. | nteger);
/1 initialize paraneters query
I NVO CE_ I D. Val ue = invoi ceLine. I NVO CE I D;
PRODUCT I D. Val ue = i nvoi celLi ne. PRODUCT I D;
QUANTI TY. Val ue = invoi ceLi ne. QUANTI TY;
/1 execute stored procedure
db. Dat abase. Execut eSql Conmand(
""EXECUTE PROCEDURE SP_ADD | NVO CE_LI NE(@NVO CE_I D, @RODUCT_I D, @UANTITY)",
I N\vO CE_I D,
PRODUCT_I D,
QUANTI TY) ;
/1 return success in JSON format
return Json(true);

}

catch (Exception ex)
{
// return error in JSON format
return Json(new { error = ex.Message });
}
}

el se {
string nessages = string.Join("; ", Mdel State. Val ues
. Sel ect Many(x => x. Errors)
. Sel ect (x => x. ErrorMessage));
/1 return error in JSON format
return Json(new { error = nmessages });

}
}

/1 Edit invoice position

[ Ht t pPost ]

[ Val i dat eAnt i For ger yToken]

public ActionResult EditDetail(

[Bind(Include = "I NVO CE_LINE_I D, I NvO CE_| D, PRODUCT_I D, QUANTI TY") ]
I N\VO CE_LI NE i nvoi ceLi ne)

/1 check the correctness of the nodel
if (Model State.|sValid)
{
try
{
/1 Create paraneters
var INVO CE_LINE_ID = new FbParaneter ("1 NVO CE LI NE_I D',
FbDbType. | nt eger) ;
var QUANTITY = new FbParanet er (" QUANTI TY", FbDbType. | nteger);
/1 initialize paraneters query
I NVO CE_LINE I D. Val ue = invoiceLine. | NVO CE LI NE_ I D;
QUANTI TY. Val ue = invoi ceLi ne. QUANTI TY;
/] execute stored procedure
db. Dat abase. Execut eSql Conmand(
" EXECUTE PROCEDURE SP_EDI T_I NVO CE_LI NE( @ NVOI CE_LI NE_I D, @QUANTI TY) ",
| NVO CE_LI NE_I D,
QUANTI TY) ;

/!l return success in JSON format
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return Json(true);

}

catch (Exception ex)

{

/1 return error in JSON fornmat
return Json(new { error = ex.Message });

}
}
el se {
string nessages = string.Join("; ", Mdel State. Val ues
. Sel ect Many(x => x. Errors)
. Sel ect (x => x. ErrorMessage));
/1 return error in JSON format
return Json(new { error = nessages });
}

}

/1 Delete invoice position

[ Ht t pPost ]

[ Val i dat eAnt i For ger yToken]

public ActionResult DeleteDetail (int id)

{
try
{
/1 create paraneters
var INVO CE LINE ID = new FbParaneter ("1 NVO CE LI NE | D',
FbDbType. | nt eger) ;
/[l initialize paraneters query
INVO CE LINE ID. Value = id;
/] execute stored procedure
db. Dat abase. Execut eSql Comrand(
" EXECUTE PROCEDURE SP_DELETE | NVO CE_LINE(@NVO CE_LINE_ID)",
I N\VOl CE_LINE_ID);
/] return success in JSON format
return Json(true);
}
catch (Exception ex)
{
/1 return error in JSON format
return Json(new { error = ex.Message });
}
}
protected override void D spose(bool disposing)
{
i f (disposing)
{
db. Di spose();
}
base. Di spose(di sposi ng);
}

}

The GetDetail Datamethod for retrieving thelist of linesin aninvoicelacksthe codefor page-by-page navigation.
Redligtically, atypical invoice does not have enough lines to justify using page-by-page navigation for them.
Omitting it simplifies and speeds up the code.
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In our project, all data modification operations are performed in stored procedures, but you could do the same
work using Entity Framework. DDL code for the stored procedures can be found in the database creation script
in an earlier chapter and also in the .zip archives of all the DDL scripts:

https.//github.com/sim1984/example-db_2 5/archive/1.0.zip
or https://github.com/sim1984/example-db_3 O/archive/1.0.zip

Views for Invoices

As with the Customer controller, only oneview, Vi ew | nvoi ce/ | ndex. csht nl isneeded. The others can
be deleted from this folder. The layout of the view is very simple, but the JavaScript code is quite extensive.
We will examine the js code piece-by-piece.

Q
}

<h2>l nvoi ces</ h2>
<table id="jqg"></tabl e>
<di v id="j pager"></div>

ViewBag. Title = "I ndex";

<script type="text/javascript">
/**
* The code to work with jgGid
*/
</script>

To begin with, wewill take the code for working with the main grid. All we haveto writeinto it isthe properties
of themodel (field types and sizes, search, sorting, visibility parameters. etc.).

/1 invoice grid
var dbGid = $("#qg").jqGid({
url: "@rl.Action("CGetData")', URL to retrieve data
datatype: "json", // format data
ntype: "GET", // type of http request
/1 nodel description

col Model @ |
{
| abel: '1d",
nane: 'INVOCE ID,
key: true,
hi dden: true
s
{

| abel : ' CUSTOVER I D,
nane: 'CUSTOMER | D ,
hi dden: true,
editrules: { edithidden: true, required: true },
edi table: true,
edittype: ' custom, // own type
edi toptions: {

custom el enent: function (value, options) {

/1 add hi dden i nput
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H
{

H
{

return $("<input>")
.attr('type', 'hidden')
.attr('rowid' , options.row d)
. addd ass(" For nEl enent ")
.addd ass("formcontrol ")
.val (val ue)

.get (0);
}
}
| abel : 'Date',
nanme: ' |1 NvVO CE_DATE',
wi dt h: 60,

sortable: true

editable: true

search: true,

edittype: "text", // type of input
align: "right",

formatter: 'date', // formatted as date
sorttype: 'date', // sorted as date
formatoptions: { // date format

H

srcformat: 'd.mY Hi:s',
newformat: ‘d.mY Hi:s'

editoptions: {

H

/1 initializing the formelenent for editing
datalnit: function (elenent) {
/] create datepicker
$(el ement) . dat epi cker ({
id: "invoi ceDate_datePicker',
dateFormat: 'dd. mMmyy',
m nDat e: new Dat e(2000, 0, 1),
maxDat e: new Dat e(2030, 0, 1)
1)
}

sear choptions: {

/1 initializing the formelenment for searching
datalnit: function (elenent) {
/] create datepicker
$(el ement) . dat epi cker ({
id: "invoi ceDate_ datePicker',
dateFormat: 'dd. mMmyy',
m nDat e: new Dat e( 2000, 0, 1),
maxDat e: new Dat e(2030, 0, 1)

1)
b
searchoptions: { // searching types
sopt: ['eq', '"It', '"le', "gt', 'ge']
b
}
| abel : ' Custoner',
nane: ' CUSTOVER_NAME'
wi dt h: 250,

editable: true
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edittype: "text",
editoptions: {
size: 50,
max| engt h: 60,
readonly: true
}.
editrules: { required: true },
search: true,
searchoptions: {
sopt: ['eq', '"bw, 'cn']

s

o

{
| abel : ' Anpunt ',
nanme: ' TOTAL_SALE
wi dt h: 60,

sortable: false,
edi tabl e: fal se,
search: fal se
align: "right",
formatter: 'currency', // format as currency
sorttype: 'nunber',
searchrules: {
"required": true
"nunber": true,
"m nValue": 0

}

I

{
| abel : ' Paid',
nane: 'PAID,
wi dt h: 30,

sortable: false,
editable: true
search: true,
sear choptions: {
sopt: ['eq']
s
edittype: "checkbox",
formatter: "checkbox",
stype: "checkbox",
align: "center",
editoptions: {
val ue: "1",
of fval: "0O"

}
}
1
rowNum 500, // nunber of rows displayed
| oadonce: fal se
sortname: 'INVO CE_DATE , // sort by default by NAME col um
sortorder: "desc"
wi dt h: wi ndow. i nnerWdth - 80, // grid width
hei ght: 500, // grid height
view ecords: true, // display the nunber of records
caption: "Invoices", // grid caption
pager: '#jpager', // pagination el ement
subGrid: true, // show subgrid
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/1 javascript function for displaying the parent grid

subGri dRowExpanded: showChil dGi d,

subGri dOptions: {
/1 upl oad data only once
rel oadOnExpand: fal se,
/1 load the subgrid rows only when you click on the icon "+"
sel ect OnExpand: true

b

1)

/1 display the navigation bar
dbGid.jqGid(' navGid', '#pager',

search: true,

add: true,
edit: true,
del : true,

view. false,
refresh: true,
searchtext: "Search",
addt ext: "Add",
edittext: "Edit",
deltext: "Delete",
viewext: "View',
viewitle: "Selected record",
refreshtext: "Refresh”
iE
update("edit"),
updat e("add"),
update("del ")

WEe'll add one more “custom” button to the main grid, for paying the invoice.

/1 Add a button to pay the invoice
dbGri d. navBut t onAdd( ' #j pager',
{
butt oni con: "gl yphi con-usd",
title: "Pay",
caption: "Pay",
position: "last",
onCickButton: function () {
/1l get the current record ID
var id = dbGid. getGidParan("selrow');

if (id) {
var url = "'@rl.Action("Pay")";
$. aj ax({
url: url,
type: ' POST',

data: { id: id},
success: function (data) {
/1 check if an error has occurred
i f (data.hasOmProperty("error™)) {
alertDialog('Error', data.error);

}

el se {
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/1 refresh grid
$("#jqg").jaGid(
'set i dParam ,

{
dat at ype: 'j son'
}
).trigger('reloadGid);

}
}
1),
}
}
1)

Dialog Boxes for Invoices

The dialog boxes for editing secondary sets of data are much more complicated than for the primary sets. Since
they often use options selected from other modules, it will not be possible to use the standard jgGrid methodsto
build these edit dialog boxes. However, this library has an option to build dialog boxes using templates, which
we will use.

To enable customer selection, we will create a read-only field with a button at its right hand side for opening
the form displaying the customer selection grid.

/'l returns properties to create edit dial ogs
function update(act) {
/1 editing dialog tenplate
var tenplate = "<div style="margin-left:15px;"' id="dl gEditlnvoice' >";
tenplate += "<di v>{CUSTOVER | D} </div>";
tenplate += "<div> Date: </div><di v>{| NVO CE_DATE} </div>";
/1 custoner input field with a button
tenplate += "<di v> Custonmer <sup>*</sup>:</div>";
tenplate += "<div>";
tenplate += "<div style="float: |eft;'>{CUSTOVER NAME}</div> ";
tenplate += "<a style="margin-left: 0.2em' class="btn'";

tenplate += " onclick=" showCust oner Wndow(); return false;'>";
tenpl ate += "<span cl ass=' gl yphi con gl yphi con-f ol der-open' ></ span>";
tenplate += " Select</a> ";

tenplate += "<div style='clear: both;'></div>";
tenplate += "</div>";
tenplate += "<div> {PAID} Paid </div>";
tenplate += "<hr style="width: 100%'/>";
tenplate += "<div> {sData} {cData} </div>";
tenplate += "</div>";
return {
top: $(".container.body-content").position().top + 150,
left: $(".container.body-content").position().left + 150,
nodal : true,
drag: true,
cl oseOnEscape: true,
cl oseAfter Add: true,
cl oseAfterEdit: true,
rel oadAfterSubmit: true,
tenplate: (act != "del") ? tenplate : null,
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onclickSubnmit: function (params, postdata) ({
/1 get rowid
var sel ectedRow = dbGrid. get Gi dParan("selrow');
switch (act) {
case "add":
parans.url = "'@Jl.Action("Create")';
/1 get custoner id for current row
post dat a. CUSTOMVER | D =
$(' #dl gEdi t I nvoi ce i nput [ name=CUSTOVER_I D] "' ). val ();
br eak;
case "edit":
parans.url = "'@Jrl.Action("Edit")";
postdata. | NVO CE | D = sel ect edRow;,
/1 get custoner id for current row
post dat a. CUSTOVER | D =
$(' #dl gEdi t I nvoi ce i nput[ nane=CUSTOMVER_ID] ') . val ();

br eak;
case "del ":
paranms.url = "'@Jl.Action("Delete")";
postdata. | NVO CE I D = sel ect edRow,
br eak;

}
}
afterSubm t: function (response, postdata) ({
var responseData = response.responseJSON,
/1 check the result for error nessages
i f (responseData. hasOwmnProperty("error")) {
if (responseData.error.length) {
return [fal se, responseData.error];

}
}

el se {
/1 refresh grid
$(this).jgGid(
'set i dParam ,

{
dat atype: 'json'
}
).trigger('reloadGid');
}
return [true, "", 0];

Now we will write a function for opening the customer module that invokes the Bootstrap library to create a
dialog box containing the grid from which acustomer can be selected. It isactually the same grid we used earlier
but, thistime, it is enclosed by a dialog box. A click on the OK button will place the customer identifier and the
customer name into the input fields of the parent dialog box for editing invoices.

/**
* Display a wi ndow for selecting a custoner
*/
functi on showCust oner W ndow() {
// the main block of the dialog
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var dlg = $(' <div>")
.attr('id, 'dlgChooseCustoner')
.attr('aria-hidden', '"true')
.attr('role', '"dialog')
.attr('data-backdrop', 'static')
.css("z-index", '2000'")
.addd ass(' nodal ")
.appendTo($(' body'));

/1 block with the contents of the dial og
var dl gContent = $("<div>")
.addd ass("nodal -content")
.css('width', '730px')
.appendTo($(' <div>")
.addd ass(' nodal - di al og")
.appendTo(dl g));

/1 block with dial ogue header
var dl gHeader = $(' <di v>').addd ass("nodal - header") . appendTo(dl gCont ent);

/1 button "X' for closing

$(" <but t on>")
. addd ass("cl ose")
.attr('type', 'button')
.attr('aria-hidden', 'true')
.attr('data-dismss', 'nodal')
htm ("times; ")
. appendTo( dl gHeader) ;

Il title

$("<h5>").addd ass("nodal -title")
.htnml ("Sel ect custoner")
. appendTo(dl gHeader) ;

/1 body of dial ogue

var dl gBody = $('<div>")
. addd ass( " nodal - body")
. appendTo(dl gCont ent);

/1 footer of the dial ogue
var dl gFooter = $('<div>').addd ass("nodal -footer"). appendTo(dl gContent);

/1 button "OK"
$(" <but t on>")
.attr('type', 'button')
.addCl ass(' btn')
chtm (" OK)
.on('click', function () {
var romd = $("#j qgCustoner").jgGid("getGidParanm, "selrow');
var row = $("#j ggCustoner").jqGid("get Rowbata", row d);
/1l To save the identifier and custoner nane
/1 to the input elenents of the parent form
$(' #dl gEdi t I nvoi ce i nput [ name=CUSTOVER_I D] "' ). val (row d);
$(' #dl gEdi t I nvoi ce i nput [ name=CUSTOVER_NAME] ' ). val (row "NAME"]);
dl g. modal (' hide');
)
. appendTo(dl gFooter);

133



Creating Web Applications in Entity Framework with MVC

/1 button "Cancel "
$(" <but t on>")
.attr('type', 'button')
.addCl ass(' btn')
.htm (" Cancel ')
.on('click', function () { dlg.nmodal ('hide'); })
. appendTo(dl gFooter);

/1 add a table to display the custoners in the body of the dialog
$(' <table>")

.attr('id', 'jggCustomer')

. appendTo(dl gBody) ;

/1 add the navigation bar

$(' <di v>")
.attr('id', 'jggCustonerPager')
. appendTo(dl gBody) ;

dl g. on(' hi dden. bs. nodal ', function () {
dl g. renove();

1)
/1 show di al og
dl g. nodal () ;

/] create and initialize jgGid
var dbGid = $("#j ggCustoner").jqGid({
url: '@l .Action("GetData", "Custonmer")', // URL to retrieve data
ntype: "CGET", // http type of request
dat atype: "json", // data fornat
page: 1,
wi dth: '100%,
/1 view description

col Model : |

{
| abel: "I1d",
nanme: 'CUSTOVER ID ,
key: true,
hi dden: true

o

{
| abel : ' Nanme',
nane: ' NAME' ,
wi dt h: 250,

sortable: true,
editable: true,
edittype: "text", // input type
search: true,
sear choptions: {
sopt: ['eq', "bw, 'cn'] // allowed search operators
b
/1 size and maximum |l ength for the input field
editoptions: { size: 30, maxlength: 60 },
/1 required input
editrules: { required: true }
o

{
| abel : ' Address'’
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nanme: ' ADDRESS' ,

wi dt h: 300,

sortabl e: fal se,

editable: true,

search: fal se,

edittype: "textarea",

editoptions: { maxl ength: 250, cols: 30, rows: 4 }

| abel : ' Zip Code',

nane: 'ZlI PCODE ,

wi dt h: 60,

sortabl e: false,

edi table: true,

search: fal se,

edittype: "text",

editoptions: { size: 30, maxlength: 10 },

b,

{
| abel : ' Phone',
name: ' PHONE' ,
wi dt h: 85,

sortabl e: false,

editabl e: true,

search: fal se,

edittype: "text",

editoptions: { size: 30, maxlength: 14 },
}
],
| oadonce: fal se,
pager: '#j qgCust omer Pager',
rowNum 500, // nunber of rows displayed
sortname: 'NAME' , // sort by default by NAVE col um
sortorder: "asc",
hei ght: 500

1)
dbGid.jqGid(' navGid', '#jggCustonerPager',

search: true,

add: fal se,

edit: false,

del : fal se,

view false,

refresh: true,

searchtext: "Search",
viewtext: "View',

viewitle: "Selected record",
refreshtext: "Refresh"

All that is |eft to write for the invoice module is the showChildGrid function that enables the invoice lines to
be displayed and edited. Our function will create a grid with invoice lines dynamically after a click on the '+
button to show the details.
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Loading data for the lines requires passing the primary key from the selected invoice header.

/1 handl er of the event of opening the parent grid
/1l takes two paraneters: the identifier of the parent record
/1 and the value of the primary key
function showChi | dGi d(parent Rowl D, par ent RowKey) {

var childGidlD = parentRowm D + "_table";

var chil dGidPagerl D = parentRow D + " _pager";

/1 send the primary key of the parent record

/1 to filter the entries of the invoice itens

var childGidURL = ' @JkI.Action("GetDetail Data")";

childGidURL = childGidURL + "?invoice_id="

+ encodeURI Conponent ( par ent RowKey)

/1 add HTML elenents to display the table and page navigation
/1 as children for the selected rowin the master grid
$(' <table>")

.attr('id, childGidlD)

.appendTo($('# + parentRowi D));

$(' <div>")
.attr('id', childGidPagerlD)
.addd ass('scrol ")
. appendTo($('# + parent Row D));

/1 create and initialize the child grid
var detail Gid = $("#" + childGidlID).jqgGid({
url: childGi dURL,

ntype: "CGET",

dat atype: "json",

page: 1,

col Model : [

{
label: '"Invoice Line ID,
nane: 'INVOCE LINE ID,
key: true,
hi dden: true

s

{
|l abel: '"Invoice ID,

name: 'INVOCE ID,
hi dden: true,
editrules: { edithidden: true, required: true },
editable: true,
edittype: 'custoni,
editoptions: {
custom el enent: function (val ue, options) {
/1 create hidden input
return $("<input>")
.attr('type', 'hidden')
.attr('rowid , options.row d)
.addd ass(" For nEl enent ")
.addd ass("formcontrol ")
. val ( par ent RowKey)

.get (0);
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| abel : ' Product 1D,
name: 'PRODUCT_ID ,
hi dden: true,
editrules: { edithidden: true, required: true },
editable: true,
edittype: 'custoni,
editoptions: {
custom el enent: function (val ue, options) {
/1 create hidden input
return $("<i nput>")
.attr('type', 'hidden')
.attr('rowid , options.row d)
.addd ass(" For nEl enent ")
.addC ass("formcontrol ")
.val (val ue)

.get(0);
}
}
| abel : ' Product',
name: ' Product',
wi dt h: 300,

editabl e: true,
edittype: "text",
editoptions: {
size: 50,
max| engt h: 60,
readonly: true

}

editrules: { required: true }

| abel: 'Price',

nanme: 'Price',

formatter: 'currency',

edi tabl e: true,

editoptions: {
readonly: true

}l
align: "right",
wi dth: 100

| abel: ' Quantity',
nane: 'Quantity',
align: "right",
wi dt h: 100,
editable: true,
editrules: { required: true, nunber: true, nminValue: 1},
editoptions: {
dat aEvents: |
{
type: 'change',
fn: function (e) {
var quantity = $(this).val() - O;
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var price =
$(' #dl gEdi t I nvoi ceLi ne input[nanme=Price]').val () - 0;
$(' #dl gEdi t | nvoi ceLi ne i nput[ name=Total ]').val (quantity * price);

}
}
I,
def aul t Val ue: 1
}
e
{
| abel : 'Total',

nanme: 'Total',

formatter: 'currency',

align: "right",

wi dt h: 100,

editable: true,

editoptions: {
readonly: true

}

}

],

| oadonce: fal se,

wi dth: '100%,

hei ght: ' 100%,

pager: "#" + childGidPagerl|D

1)

/1 displaying the tool bar
$("#" + childGidID).jqGid(' navGid , '# + childGidPagerlD,
{
search: fal se,
add: true,
edit: true,
del : true,
refresh: true
s
updat eDetail ("edit"),
updat eDet ai | ("add"),
updat eDetai |l ("del ")

)

/1 function that returns settings for the editing dialog
function updateDetail (act) {
/1 editing dialog tenplate
var tenplate = "<div style="margin-left:15px;"' id="dl gEditlnvoicelLine' >";
template += "<di v>{INVO CE_I D} </div>";
tenmpl ate += "<di v>{ PRODUCT_I D} </div>";
/1 input field for goods with a button
tenpl ate += "<di v> Product <sup>*</sup>:</div>";
tenplate += "<div>";
template += "<div style="float: left;'>{Product}</div>"
tenplate += "<a style="nmargin-left: 0.2em' class="btn' ";
tenmpl ate += "onclick='"showPr oduct Wndow(); return false;'>";
tenpl ate += "<span cl ass=' gl yphi con gl yphi con-fol der-open' ></ span>";
template += " ?22??2???</a> "
tenmplate += "<div style="clear: both;'></div>";
tenplate += "</div>";
template += "<div> Quantity: </div><div>{Quantity} </div>";
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template += "<div> Price: </div><div>{Price} </div>";
template += "<div> Total: </div><div>{Total} </div>";
tenplate += "<hr style="wi dth: 100%"'/>";
tenplate += "<div> {sData} {cData} </div>";
tenplate += "</div>";
return {
top: $(".container.body-content").position().top + 150,
left: $(".container.body-content").position().left + 150,
nodal : true,
drag: true,
cl oseOnEscape: true,
cl oseAfter Add: true,
cl oseAfterEdit: true,
rel oadAfterSubmt: true,
template: (act !'= "del") ? tenplate : null,
onclickSubmt: function (paranms, postdata) ({
var sel ectedRow = detail Gid. getGidParanm"selrow');
switch (act) {

}
H

case "add":
parans.url = '@Jl.Action("CreateDetail")";
/1 get invoice id
postdata.  NVO CE ID =
$(' #dl gEdi t I nvoi ceLi ne i nput[ name=INVO CE_ID]').val ();
/1 get the product ID for the current record
post dat a. PRODUCT_I D =
$(' #dl gEdi t I nvoi ceLi ne i nput [ name=PRODUCT_I D] ') . val ();
br eak;
case "edit":
paranms.url = "'@Jrl.Action("EditDetail")";
/1 get current record id
postdata. | NVO CE_LINE_ID = sel ect edRow,
br eak;
case "del":
parans.url = "'@Jl.Action("Del eteDetail")";
/1 get current record id
postdata. | NVO CE LINE I D = sel ect edRow,
br eak;

afterSubmit: function (response, postdata) ({
var responseData = response.responseJSON,
/1 check the result for error nessages
i f (responseData. hasOmProperty("error")) {

}

if (responseData.error.length) {
return [fal se, responseData.error];
}

el se {

/1 refresh grid
$(this).jgGid(
'set i dParam ,

{
dat atype: 'json'
}
).trigger('reloadGid');
}
return [true, "", 0];

}
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Now we are done with creating the invoice module. Although the showProductWindow function that is used
to select a product from the list while filling out invoice lines is not examined here, it is totally similar to the
showCustomerWindow function that we examined earlier to implement the selection of customers from the
customer module.

An observant reader might have noticed that the functions for displaying the selection from the module and for
displaying the modul e itself were amost identical. Something you could do yourself to improve the code is to
move these functions into separate .js script files.

Authentication

The ASP.NET technology has a powerful mechanism for managing authentication in .NET applications called
ASP.NET Identity. The infrastructure of OWIN and AspNet Identity make it possible to perform both standard
authentication and authentication via external services through accounts in Google, Twitter, Facebook, et al.

The description of the ASP.NET Identity technology is quite comprehensive and goes beyond the scope of this
publication but you can read about it at http://www.asp.net/identity.

For our application, we will take a less complicated approach based on form authentication. Enabling form
authentication entails some changesin theweb. conf i g configuration file. Find the <system.web> section and
insert the following subsection inside it:

<aut henti cati on node="Forns" >
<f orms nanme="cooki es" tinmeout="2880" |oginUrl ="~/ Account/Logi n"
defaul tUrl ="~/ 1nvoi ce/ | ndex"/ >
</ aut henti cati on>

Setting node=" For ns" enables form authentication. Some parameters need to follow it. The following list of
parametersis available:

cookieless
specifies whether cookie sets are used and how they are used. It can take the following values:

» UseCookies—specifies that the cookie sets will always be used, regardless of the device

» UseUri—cookies sets are never used

» AutoDetect—if the device supports cookie sets, they are used, otherwise, they are not used; a test deter-
mining their support isrun for this setting.

» UseDeviceProfile—if the device supports cookie sets, they are used, otherwise, they are not used; no
detection test is run. Used by default.

defaultUrl
specifies the URL to redirect to after authentication

domain
specifies cookie setsfor the entire domain, allowing for the same cookie setsto be used for the main domain
and its sub-domains. By default, its value is an empty string.
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loginUrl

the URL for user authentication. The default valueis" ~/ Account/ Logi n".

name

specifies the name for the cookie set. The default valueis™ . ASPXAUTH' .

path

specifies the path for the cookie set. The default valueis™/".

requireSS_

specifies whether an SSL connection is required for sending cookie sets. The default valueisfalse

timeout

In our application, we will store authentication data in the same database that stores all other data to avoid the

specifies the timeout for cookies in minutes.

need for an additional connection string.

Infrastructure for Authentication

Now we need to create all the infrastructure required for authentication—models, controllers and views. The

WebUser model describes the user:

[ Tabl e("Fi rebi rd. WEBUSER") ]
public partial class WEBUSER

{

[ Syst em Di agnosti cs. CodeAnal ysi s. SuppressMessage("M crosoft. Usage",

"CA2214: DoNot Cal | Overri dabl eMet hodsl nConst ruct ors”)]
publ i ¢ WEBUSER()
{
VEBUSERI NROLES = new HashSet <WEBUSERI NROLE>() ;

}

[ Key]

[ Dat abaseGener at ed( Dat abaseGener at edOpt i on. None) |

public int WEBUSER ID { get; set; }

[ Requi r ed]

[StringLengt h(63)]

public string EMAIL { get; set; }

[ Requi r ed]

[StringLengt h(63)]

public string PASSW { get; set; }

[ Syst em Di aghosti cs. CodeAnal ysi s. SuppressMessage("M crosoft. Usage",

"CA2227: Col | ecti onProperti esShoul dBeReadOnl y") ]

public virtual 1Collection<WEBUSERI NROLE> WEBUSERI NROLES { get; set; }
}
We'll add two nore nodels: one for the description of roles (WEBROLE) and anot her one for

[ Tabl e("Firebird. VEBROLE") ]
public partial class WEBRCLE

{
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[ Key]
[ Dat abaseGener at ed( Dat abaseGener at edOpt i on. None) ]
public int WEBROLE_ID { get; set; }

[ Requi r ed]

[ StringLengt h(63)]

public string NAME { get; set; }
}

[ Tabl e(" Fi rebi rd. WEBUSERI NROLE") ]
public partial class WEBUSERI NROLE

{
[ Key]
[ Dat abaseGener at ed( Dat abaseGener at edOpt i on. None) ]
public int ID{ get; set; }
[ Requi r ed]
public int WEBUSER ID { get; set; }
[ Requi r ed]
public int WEBROLE_ID { get; set; }
public virtual WEBUSER WEBUSER { get; set; }
public virtual WEBROLE WEBROLE { get; set; }
}

We will use the Fluent APl to specify relations between WEBUSER and WEBUSERI NROLE in the Db

public virtual DbSet<WEBUSER> WEBUSERS { get; set; }
public virtual DbSet <WEBROLE> WEBROLES { get; set; }
public virtual DbSet<WEBUSERI NROLE> WEBUSERI NROLES { get; set; }

protected override void OnModel Creati ng( DoModel Bui | der nodel Bui | der)
{
nodel Bui | der. Enti t y<WEBUSER>()
. HasMany(e => e. WVEBUSERI NROLES)
. WthRequired(e => e. WEBUSER)
.W | CascadeOnDel et e(fal se);

Since we use the Database First technology, tables in the database can be created automatically. | prefer to
control the process so hereis ascript for creating the additional tables:

RECREATE TABLE WEBUSER (
WEBUSER | D | NT NOT NULL,
EMAI L VARCHAR(63) NOT NULL,
PASSWD VARCHAR(63) NOT NULL,
CONSTRAI NT PK_WEBUSER PRI MARY KEY(WEBUSER | D),
CONSTRAI NT UNQ WEBUSER UNI QUE( EMAI L)

)

RECREATE TABLE WEBROLE (
VWEBROLE_|I D I NT NOT NULL,
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NAVE VARCHAR(63) NOT NULL,
CONSTRAI NT PK_WEBROLE PRI MARY KEY(WEBROLE_I D),
CONSTRAI NT UNQ WEBROLE UNI QUE( NAVE)

);

RECREATE TABLE WEBUSERI NROLE (
I D INT NOT NULL,
VWEBUSER | D | NT NOT NULL,
VWEBROLE_I D I NT NOT NULL,
CONSTRAI NT PK_WEBUSERI NROLE PRI MARY KEY( | D)

)

ALTER TABLE WEBUSERI NROLE
ADD CONSTRAI NT FK_WEBUSERI NROLE_USER
FOREI GN KEY (WEBUSER_| D) REFERENCES WEBUSER ( WEBUSER_I D) ;

ALTER TABLE WEBUSERI NROLE
ADD CONSTRAI NT FK_WEBUSERI NROLE_ROLE
FOREl GN KEY (WEBROLE_| D) REFERENCES WEBROLE (WEBROLE | D);

RECREATE SEQUENCE SEQ WEBUSER:
RECREATE SEQUENCE SEQ WEBROLE;
RECREATE SEQUENCE SEQ WEBUSER! NROLE;

SET TERM *,;

RECREATE TRI GGER TBI _WEBUSER
FOR WEBUSER
ACTI VE BEFORE | NSERT
AS
BEGA N

| F (NEWWEBUSER ID IS NULL) THEN

NEW WEBUSER | D = NEXT VALUE FOR SEQ VEBUSER;

END?

RECREATE TRI GGER TBI _WEBROLE
FOR WEBRCOLE
ACTI VE BEFORE | NSERT
AS
BEGA N

| F (NEWWEBROLE_I D | S NULL) THEN

NEW VWEBRCLE | D = NEXT VALUE FOR SEQ VEBROLE;

END?

RECREATE TRI GGER TBI _WEBUSERI NROLE
FOR WEBUSERI NRCLE
ACTI VE BEFORE | NSERT
AS
BEGA N

IF (NEWID IS NULL) THEN

NEW | D = NEXT VALUE FOR SEQ WEBUSERI NROLE;

END?

SET TERM ; #

Totest it, we'll add two users and two roles:
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| NSERT | NTO WEBUSER ( EMAI L, PASSWD) VALUES ('john', '12345');
| NSERT | NTO WEBUSER ( EMAI L, PASSWD) VALUES (' alex', '123");
COW T,

| NSERT | NTO WEBROLE (NAME) VALUES (' adnin');
| NSERT | NTO WEBROLE ( NAME) VALUES (' manager'):
COW T;

-- Link users and roles

| NSERT | NTO WEBUSERI NROLE( WEBUSER | D, WEBROLE | D) VALUES(1, 1);
| NSERT | NTO WEBUSERI NROLE( WVEBUSER | D, WEBROLE | D) VALUES(1, 2);
| NSERT | NTO WEBUSERI NROLE( WEBUSER | D, WEBROLE | D) VALUES(2, 2);
COW T,

Comment about passwords

Usually, some hash from the password, rather than the actual password, is stored in an open form, using the
md5 algorithm, for example. For our example, we have simplified authentication somewhat.

Our code will not interact directly with the WebUser model during registration and authentication. Instead, we
will add some special modelsto the project:

namespace FBMWCExanpl e. Model s
{
usi ng System
usi ng System Col | ecti ons. Generi c;
usi ng Syst em Conponent Model . Dat aAnnot at i ons;
usi ng Syst em Conponent Model . Dat aAnnot at i ons. Schens;
usi ng System Data. Entity. Spati al ;

/1 Logi n nodel
public class Logi nMbdel
{
[ Requi r ed]
public string Name { get; set; }

[ Requi r ed]
[ Dat aType( Dat aType. Passwor d) ]
public string Password { get; set; }

}

/'l Model for registering a new user
public class Regi st erMdel
{

[ Requi r ed]

public string Nane { get; set; }

[ Requi r ed]
[ Dat aType( Dat aType. Passwor d) ]
public string Password { get; set; }

[ Requi r ed]
[ Dat aType( Dat aType. Passwor d) ]
[ Conpar e( " Password", ErrorMessage = " Passwords do not match ")]
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public string ConfirmPassword { get; set; }

}
}

These models will be used for the authentication and registration views, respectively. The authentication view
is coded as follows:

@model FBWCExanpl e. Model s. Logi niWbdel

Q
ViewBag. Title = "Login";

}
<h2>Logi n</ h2>

@ising (HtmM . Begi nForm))
{
@t m . Anti For geryToken()
<div class="form horizontal ">

@t m . Val i dati onSunmary(true)
<div class="form group">

@t m . Label For (nodel => nodel . Nane,
new { @l ass = "control -label col-nd-2" })
<di v cl ass="col - nd-10">
@t m . Edi t or For (nmodel => nodel . Nane)
@it m . Val i dati onMessageFor (nodel => nodel . Nane)
</ di v>
</ div>

<div class="form group">
@t m . Label For (nodel => nodel . Passwor d,
new { @l ass = "control -l abel col-nd-2" })
<div class="col - nmd-10">
@it m . Edi t or For (nmodel => nodel . Passwor d)
@t m . Val i dati onMessageFor (nodel => nodel . Passwor d)
</ div>
</ di v>

<div class="form group">
<div cl ass="col -nd-of fset-2 col - nd- 10" >
<i nput type="subnmit" val ue="Logon" class="btn btn-default" />
</ div>
</ di v>
</ div>

}

@ection Scripts {
@scri pts. Render (" ~/ bundl es/j queryval ")
}

The registration view, in turn, is coded as foll ows:
@mdel FBWCExanpl e. Model s. Regi st er Model

Q
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ViewBag. Titl e = "Regi stration";
}

@sing (Htm.Begi nForm())
{
@t m . Anti For geryToken()
<div class="formhorizontal ">

@t m . Validati onSunmary(true)
<div class="formgroup">
@t m . Label For (nodel => nodel . Nane,
new { @l ass = "control -label col-nd-2" })

<di v class="col - nd- 10" >
@+t m . Edi t or For (nodel => nodel . Nane)
@t m . Val i dati onMessageFor (nodel => nodel . Nanme)
</ di v>
</ div>

<div class="formgroup">
@t m . Label For (nodel => nodel . Passwor d,
new { @l ass = "control -label col-nd-2" })

<di v class="col - nd- 10" >
@t m . Edi t or For (nobdel => nodel . Passwor d)
@t m . Val i dati onMessageFor (nodel => nodel . Passwor d)
</ di v>
</ div>

<div class="fornm group">
@t m . Label For (nmodel => nodel . Conf i r nPasswor d,
new { @l ass = "control -label col-nd-2" })

<di v class="col - nd- 10" >
@it m . Edi t or For (nbdel => nodel . Confi r mPasswor d)
@t m . Val i dati onMessageFor (nmodel => nodel . Confi r nfPasswor d)
</ di v>
</ div>

<div class="formgroup">
<di v class="col -nd-of fset-2 col -nd-10">
<i nput type="subnmit" val ue="Register"
class="btn btn-default" />
</ di v>
</ div>
</ di v>

}

@ection Scripts {
@scri pts. Render (" ~/ bundl es/j queryval ")
}
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Comment about users

The model, views and controllersfor user authentication and registration are made as simple as possiblein this
example. A user usually has alot more attributes than just a username and a password.

Now let us add one more controller—A ccountController—with the following contents:

usi ng System

usi ng System Col | ecti ons. Generi c;
usi ng System Linq;

usi ng System Web;

usi ng System Web. Mrc;

usi ng System Web. Security;

usi ng FBMVCExanpl e. Model s;

nanespace FBW/CExanpl e. Controllers

{ public class AccountController : Controller
{ public ActionResult Login()
{ return View);
}
[ Ht t pPost ]

[ Val i dat eAnt i For ger yToken]
public ActionResult Login(Logi nMbdel nodel)

{
if (Mbdel State.lsValid)
{
/1 search user in db
WEBUSER user = nul|;
usi ng (DbMbdel db = new DbModel ())
{
user = db. WEBUSERS. Fi r st Or Def aul t (
u => u. EMAIL == nodel . Name &&
u. PASSWD == nodel . Password) ;
}
/1 if you find a user with a login and password,
/1l then renmenber it and do a redirect to the start page
if (user !'= null)
{
For nsAut henti cati on. Set Aut hCooki e( nodel . Nane, true);
return RedirectToAction("Index", "Invoice");
}
el se
{
Model St at e. AddModel Error ("™,
" A user with such a usernane and password does not exist ");
}
}
return View(nodel);
}
[Aut hori ze(Rol es = "admi n")]
public ActionResult Register()
{
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return View);
}

[ Ht t pPost ]
[ Val i dat eAnt i For ger yToken]
public ActionResult Register(RegisterMdel nodel)

{
i f (Model State.lsValid)

{
WEBUSER user = nul | ;
usi ng (DbMbdel db = new DbModel ())

{
user = db. WEBUSERS. First OrDefault (u => u. EMAIL == nodel . Nan®) ;

}
if (user == null)
{
/] create a new user
usi ng (DbMbdel db = new DbMdel ())
{
/1 get a new identifier using a sequence
int userld = db. Next Val ueFor (" SEQ WEBUSER") ;
db. WEBUSERS. Add( new WEBUSER {
WEBUSER | D = userld,
EMAI L = nodel . Nan®,
PASSWD = nodel . Password
1)
db. SaveChanges() ;
user = db. WVEBUSERS. Where(u => u. WEBUSER | D == user|d)
.FirstODefaul t();
/1 find the rol e of manager
/1 This role will be the default role, i.e.
/1 will be issued autonatically upon registration
var defaultRole =
db. WEBROLES
.Where(r => r.NAME == "mmnager")
.FirstODefaul t();
/1 Assign the default role to the newy added user
if (user !'= null && defaultRole !'= null)

{
db. WEBUSERI NROLES. Add( new WEBUSERI NROLE

{
WEBUSER | D
WEBROLE_| D

1)
db. SaveChanges() ;

}

user . WEBUSER | D,
def aul t Rol e. WVEBROLE | D

}

I/l if the user is successfully added to the database
if (user !'= null)
{
For msAut hent i cat i on. Set Aut hCooki e( nodel . Narme, true);
return Redirect ToAction("Login", "Account");
}
}
el se
{
Model St at e. AddMbdel Error ("",
"User with such login already exists");
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}

}
return Vi ew nodel);

}

public ActionResult Logoff()

{
For nsAut henti cati on. Si gnQut () ;

return Redirect ToAction("Login", "Account");

}
}
}

Note the attribute [ Aut hori ze( Rol es = "adni n")] to stipulate that only a user with the admin role can
perform the user registration operation. This mechanism is called an authentication filter. We will get back to
it abit later.

Adding a New User

We add a new user to the database during registration and check during authentication as to whether that user
exists. If the user is found, we use form authentication to set a cookie, as follows:

For msAut hent i cati on. Set Aut hCooki e( nodel . Nane, true);

All information about a user in Asp.Net MV C is stored in the proprty HttpContext.User that implements the
IPrincipal interface defined in the System.Security.Principal namespace.

The IPrincipal interface defines the Identity property that stores the object of the I1dentity interface describing
the current user.

The lldentity interface has the following properties:

» AuthenticationType: authentication type
* |sAuthenticated: returnstrueif the user islogged in
» Name: the username in the system

To determine whether a user is logged in, ASP.NET MV C receives cookies from the browser and if the user
is logged in, the property lidentity.IsAuthenticated is set to true and the Name property gets the username as
itsvalue.

Next, we will add authentication items using the universal providers mechanism.

Universal Providers

Universal providers offer aready-made authentication functionality. At the same time, these providers are flex-
ible enough that we can redefine them to work in whatever way we need them to. It is not necessary to redefine
and use al four providers. That is handy if we do not need al of the fancy ASP.NET Identity features, but just
avery simple authentication system.

So, our next step is to redefine the role provider. To do this, we need to add the Microsoft. AspNet.Providers
package using NuGet.
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Defining the Role Provider

Todefinetherole provider, first weadd the Pr ovi der s folder to the project and then add anew MyRoleProvider
classtoit:

usi ng System

usi ng System Col | ecti ons. Generi c;
usi ng System Ling;

usi ng System Web;

usi ng System Web. Security;

usi ng FBWCExanpl e. Model s;

namespace FBWMWCExanpl e. Provi ders
{

public class M/Rol eProvi der : Rol eProvider
{
/1] <sunmary>
/1] Returns the list of user roles
/1] </ summary>
/1] <param nane="user nanme" >User nane</ par anp
/1l <returns></returns>
public override string[] CetRol esForUser(string usernane)
{
string[] roles = new string[] { };
usi ng (DbMbdel db = new DbModel ())

{
/] Get the user
WEBUSER user = db. WVEBUSERS. Fi r st Or Def aul t (
u => u. EMAI L == usernane);
if (user !'= null)
{
[/ fill in an array of available roles
int i =0;
rol es = new string[user. WEBUSERI NROLES. Count] ;
foreach (var rol eslnUser in user.WEBUSERI NROLES)
{
roles[i] = rol esl nUser. WEBROLE. NAME;
i ++;
}
}
}
return roles;

}

/1l <sunmary>

/1l Creating a new role

/1] </summary>

/1l <param nane="r ol eNane" >Rol e nane</ par an
public override void CreateRol e(string rol eNane)

{
usi ng (DbMbdel db = new DbModel ())

{
WEBROLE newRol e = new WEBROLE() { NAME = rol eNane };
db. VEBROLES. Add( newRol e) ;
db. SaveChanges() ;
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}
}

/1l <sunmary>

/1l Returns whether the user role is present

/1] </summary>

/1l <param name="user nane">User name</ paranp

/1] <param nane="r ol eName" >Rol e nane</ par anp

/1] <returns></returns>

public override bool IsUserlnRole(string usernane, string rol eNane)
{

fal se;

new DbModel ())

bool out put Resul t
usi ng (DbModel db
{
var userlnRole =
fromur in db. WVEBUSERI NROLES
wher e ur. WEBUSER. EMAI L == usernane &&
ur . WEBRCLE. NAME == r ol eNane
select new{ id = ur.ID};
out put Result = userlnRol e. Count() > O;

}

return out put Resul t;

}

public override void AddUsersToRol es(string[] usernanes,
string[] rol eNanmes)

t hr ow new Not | npl erent edExcepti on();

}
public override string ApplicationNanme
{
get { throw new Not | npl enent edException(); }
set { throw new Not I npl enent edException(); }
}

public override bool Del eteRole(string rol eNane,
bool t hr owOnPopul at edRol e)

{
}

public override string[] FindUserslnRole(string rol eNang,
string usernaneToMat ch)

t hr ow new Not | mpl enrent edExcepti on();

{

t hr ow new Not | npl enrent edExcepti on();
}
public override string[] GetAllRoles()
{

t hr ow new Not | npl erent edExcepti on();
}
public override string[] GetUserslnRole(string rol eNane)
{

t hr ow new Not | npl enrent edExcepti on();
}
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public override void RenmpveUsersFronRol es(string[] usernanes,
string[] rol eNanes)

t hr ow new Not | npl emrent edExcepti on();

}
public override bool RoleExists(string rol eNane)
{
t hr ow new Not | npl erent edExcepti on();
}

}
}

For the purpose of illustration, three methods are redefined:

» GetRolesForUser—for obtaining a set of roles for a specified user
» CreateRole—for creating arole
 IsUserlnRole—determines whether the user has a specified role in the system

Configuring the Role Provider for Use

To use the role provider in the application, we need to add its definition to the configuration file. Open the
web. confi g fil e andremove the definition of providers added automatically during the installation of the
Microsoft. AspNet.Providers package.

Next, we insert our provider within the system.web section:

<syst em web>
<aut henti cati on node="For ns" >
<f orms name="cooki es" tineout="2880" |oginUrl="~/Account/Login"
defaul tUrl ="~/ 1 nvoi ce/l ndex"/ >
</ aut henti cati on>
<rol eManager enabl ed="true" default Provi der="M/Rol eProvi der">
<provi der s>
<add nane="M/Rol eProvi der"
t ype="FBM/CExanpl e. Provi ders. MyRol eProvi der" />
</ provi der s>
</ rol eManager >
</ system web>

Authorizing Access to Controller Methods

Now we can limit (filter) access to the methods of various controllers using the Authorize attribute. We have
already seen how it is used in the AccountController controller:

[Aut hori ze(Rol es = "admi n")]
public ActionResult Register()
{...
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Thisfilter can be used at two levels: on acontroller asawhole and on an individual operation of acontroller. We
will set different rights for our main controllers: CustomerController, InvoiceController and ProductController.
In our project, a user with the MANAGER role can view and edit datain al three tables. Setting a filter for the
InvoiceController controller would be coded as follows:

[ Aut hori ze(Rol es = "manager") ]
public class InvoiceController : Controller

{
private DbMbdel db = new DbMbdel ();

/1 Show vi ew

public ActionResult |ndex()

{
return View);

}

Setting filtersin the other controllers can be implemented in a similar manner.

Source Code

The source code for the sample application can be obtained from FBMV CExample.zip.
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Chapter 6

Developing Web Applications
with PHP and Firebird

In this chapter, we are going to create a web application using the PHP language with Firebird as the back-end.
It is assumed that you have aweb server, such as Apache HTTP Server or Nginx with PHP installed and active
and a Firebird server available in the stack and running. A lightweight, stand-al one package such as QuickPHP
would be enough for testing and debugging your project locally.

If your server supports PHP, you just create your .php files, put them in your web directory and the server will
automatically parse them for you. PHP-enabled files are ssimply HTML files with a whole language of custom
tags embedded in them. There is nothing to compile.

Interfacing PHP and Firebird

To communicate with aFirebird database, you will need adriver.

PHP Drivers for Firebird

Two free, downloadable drivers are available for interfacing with Firebird:
» TheFirebird/Interbase extension (i base_ functions)

 ThePDO driver for Firebird

Firebird Client Library

Both driversrequire that you havethef becl i ent . dl | clientlibrary installed (f bcl i ent . so for POSIX sys-
tems). Make sureit isfor the correct CPU register width (32-bit or 64-bit) to match that of your web server/PHP
installation. For example, if you have a 64-bit machine running 64-bit Firebird and 32-bit Apache/PHP then
you need the 32-bit driver.

Note to Win32/Win64 users

For the drivers to work with the Windows PATH system variable, the f bcl i ent. dl | DLL file must be
available. Copying the DLL filefrom the PHP directory or aFirebird installation to the Windows system fol der
would work, because the system directory isin the PATH variable by default. However, it is not recommended.
The more robust way to do it is to prepend the file path to the PATH variable explicitly yourself, using the
Windows advanced administration tool.
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Make sure you have the matching release version of the Firebird client for your Firebird server.

The Firebird/InterBase Extension

The Firebird/Interbase (* Fb/IB™) extension predates the PDO driver and is regarded as the more proven solution
of the two.

To install the extension, uncomment this line in the php.ini configuration file:

ext ensi on=php_i nt er base. dl

or thisline on Linux and other POSIX systems:

ext ensi on=php_i nt er base. so

Installing the Fb/IB Extension on Linux
In Linux, one of the following commands should work. The one you use depends on the distribution package
and the versions it supports:

apt-get install php5-firebird

rpm-ihv php5-firebird

yuminstall php70wi nterbase

zypper install php5-firebird

Tip

Y ou might need to enable third party repositories if you find you have unresolvable dependency problems.

Programming Style

The Firebird/InterBase extension uses a procedural approach to developing programs. Functionswith theibase_
prefix can return or accept the identifier (ID) of a connection, transaction, prepared query or cursor (the result
of the SELECT query) as one of their parameters. This identifier is a server-allocated resource which, like all
allocated resources, should be released immediately it is no longer needed.

The PHP functions will not be described in detail here. Y ou can study their descriptions at http://php.net/ibase.
Several small examples with comments will be provided instead.

<?php

$db = 'l ocal host: exanpl e';

$usernane = ' SYSDBA' ;

$password = ' masterkey';

/1 Connect to database

$dbh = i base_connect ($db, $usernane, $password);
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$sql = ' SELECT |l ogin, enmmil FROM users';

/1l Execute query

$rc = i base_query($dbh, $sql);

/]l Get the result row by row as obj ect

while ($row = ibase_fetch_object($rc)) {
echo $row>email, "\n";

}

/1 Rel ease the handl e associated with the result of the query
i base_free_result($rc);

/! Rel ease the handl e associated with the connection

i base_cl ose($dbh);

The ibase_Connect Functions

The ibase_pconnect function, that creates so-caled “persistent connections’, could be used instead of
ibase_connect. A call toibase_close on this style of connection does not close it but all resources allocated to it
will be released. The default transaction is committed, while any others are rolled back. Thistype of connection
can be re-used in another session if the connection parameters match.

Persistent connections can increase the performance of aweb application, sometimes considerably. It is espe-
cialy noticeableif establishing a connection involvesalot of traffic. They allow achild processto use the same
connection throughout its entire lifetime instead of creating a connection every time a page interacts with the
Firebird server. Persistent connections are not unlike working with a connection pool.

Y ou can find more details about persistent connections at http://php.net/persi stent-connections.

Need to know

Many ibase _functions cannot accommodate theidentifier of aconnection, transaction or prepared query. Those
functions use the identifier of the last established connection or last started transaction instead of the relevant
identifier. li is not arecommended practice, especialy if your web application can use more than one connec-
tion.

ibase_query

The ibase_query function executes an SQL query and returns the identifier of the result or True if the query
returns no data set. Along with the connection or transaction 1D and the text of the SQL query, thisfunction can
accept a variable number of parameters to populate the SQL query parameters. For example,

I
$sql = ' SELECT | ogin, enmil FROM users WHERE id=?";
$id = 1;
/| Execute query
$rc = i base_query($dbh, $sql, $id);
/1l Get the result row by row as object
if ($row = i base _fetch_object($rc)) {
echo $row >emil, "\n";
}

/'l Rel ease the handl e associated with the result of the query
i base_free result($rc);
/1
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Parameterized queries are typically used multiple times with fresh sets of parameter values each time. Pre-
pared queries are recommended for this style of usage. The identifier of a query is returned by the function
ibase_prepare and then the prepared query is executed using the function ibase_execute.

o
$sql = ' SELECT login, enmil FROM users WHERE i d=?";
/'l Prepare statement
$sth = i base_prepare($dbh, $sql);
$id = 1;
/1 Execute statenent
$rc = i base_execute($sth, $id);
/] Get the result row by row as object
if ($row = i base fetch object($rc)) {
echo $row >emil, "\n";
}
/'l Rel ease the handl e associated with the result of the query
i base free result(%rc);
/'l Rel ease the prepared statenent
i base _free_query($sth);

Prepared queries are very often used when alarge amount of datainput is anticipated.

1o
$sql = "I NSERT | NTO users(login, email) VALUES(?, ?)'
/1 Prepare statenent
$sth = i base_prepare($dbh, $sql);
$users = [["userl", "userl@nmuil.coni], ["user2", "user2@mail.com']];
/'l Execute statenent
foreach ($users as S$user)) {
i base_execute($sth, $user[0], S$user[1]);
}
/'l Rel ease the prepared statenent
i base_free_query($sth);
/1

Itisactually adisadvantage of thisextension that functions can take avariable number of parameters. It lessthan
ideal for parameterized queries, asthe last example demonstrates. It is especially noticeable if you try towritea
universal classfor executing any query. It would be much more useful to be ableto send parametersin one array.

Thiswould be one way to get around it:

function fb_execute ($stnt, $data)
{
if (lis_array($data))
return i base_execute($stnt, $data);
array_unshift($data, $stnt);
$rc = call _user_func_array('ibase _execute', $data);
return $rc;

}

The Fb/IB extension does not support named parameters in queries.
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ibase trans

By default, the Fb/IB extension commits the transaction automatically after executing each SQL query, mak-
ing it necessary to start a transaction with the function ibase_trans if you need to control transactions explic-
itly. An explicit transaction is started with the following parameters if none are provided: IBASE_WRITE |
IBASE_CONCURRENCY |IBASE_WAIT. Y ou canfind the description of predefined constantsfor specifying
the parameters of atransaction here. A transaction must be completed by either ibase_commit or ibase_rollback.

This extension supports the COMMIT RETAIN and ROLLBACK RETAIN parameters directly if you use the
functions ibase_commit_ret or ibase_rollback_ret, respectively, instead.

$sqgl =

Note

The default transaction parameters are good for most cases and it is really rarely that you need to change them.
A connection to the database, along with all resources allocated to it, exists for no longer than it takes for the
PHP script to complete. Even if you use persistent connections, all allocated resources will be released after
the ibase_close function is called. Even so, | strongly recommend releasing al allocated resources explicitly
by calling the corresponding ibase_ functions.

| advise strongly against using the ibase_commit_ret and ibase_rollback_ret functions because they have no
place in aweb application. The purpose of COMMIT RETAIN and ROLLBACK RETAIN isto keep cursors
open in desktop applications when atransaction ends.

' INSERT | NTO users(login, email) VALUES(?, ?)':

/1 Prepare statenent

$sth =
$users
$trh =
try {

i base_prepare($dbh, $sql);
= [["userl", "userl@nuil.com'], ["user2", "user2@nmuil.com']];
i base_trans($dbh, 1 BASE WRI TE | | BASE_CONCURRENCY | | BASE WAIT);

/| Execute statenent
foreach ($users as $user)) {

$r = i base_execute($sth, $user[0], Suser[1]);
/1 1f an error occurs, throw an exception
if ($r === fal se)

}

t hrow new \ Excepti on(i base_errnsg());

i base_commit ($trh);

}

catch(\ Exception $e) {
i base_rol | back($trh);
echo $e->get Message();

}

/'l Rel ease the prepared statenent
i base _free_query($sth);

Warning

ibase functions raise no exception if an error occurs, athough an error will cause some to return False. Note
that it is essential to use the === dtrict relational operator to compare the result to False. Calling any ibase
function could result in an error.

Thefunctionibase_errmsg isavailableto discover an error message and the function ibase_errcode can provide
the error code.
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Services API Calls

The Fb/IB extension can interact with the Firebird server by way of functions that wrap calls to the Ser-
vices API: ibase_service_attach, ibase_service_detach, ibase_server_info, ibase_maintain_db, ibase_db_info,
ibase_backup, ibase_restore. They can return information about the Firebird server, initiate a backup or restore
or get statistics. We are not examining them in detail, since they are required mainly to administer a database,
atopic that is outside the scope of this project.

Firebird Events

The Firebird/Interbase extension aso supports working with Firebird events by means of a set of functions:
ibase_set_event_handler, ibase_free_event_handler, ibase_wait_event.

The PDO (Firebird Driver)

The PDO extension is a common interface for accessing various types of databases. Each database driver that
implements this interface can provide database-specific featuresin the form of standard extension functions.

PDO and all basic drivers are built into PHP as extensions. To use them, just enable them by editing the php.ini
fileasfollows:

ext ensi on=php_pdo. dl |

Note

This step is optional for PHP versions 5.3 and higher because DL Ls are no longer needed for PDO to work.

Firebird-specific Library

The other requirement is for database-specific DLLsto be configured; or else loaded during execution by means
of the dI() function; or elseincluded in php. i ni following php_pdo.dil. For example:

ext ensi on=php_pdo. dl |
ext ensi on=php_pdo_firebird.dll

These DLLs must be in the directory ext ensi on_di r.
In Linux, one of the following commands should work. The one you use depends on the distribution package
and the versions it supports:

apt-get install php5-firebird

rpm-ihv php5-firebird

yuminstall php70wfirebird
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zypper install php5-firebird

Programming Style

PDO uses an object-oriented approach to devel oping programs. The DSN (Data Source Name), a.k.a. connection
string, determines which specific driver will be used in PDO. The DSN consists of a prefix that determines the
database type and a set of parametersin the form of <key>=<val ue> separated by semicolons. The valid set
of parameters depends on the database type.

To be able to work with Firebird, the connection string must start with thef i r ebi rd: prefix and conform to
the format described in the PDO_FIREBIRD DSN section of the documentation.

Making Connections

Connections are established automatically during creation of the PDO from its abstract class. The class construc-
tor accepts parametersto specify the data source (DSN) and al so the optional username and password, if any. A
fourth parameter can be used to pass an array of driver-specific connection settingsin the key=val ue format.

$dsn = ' firebird: dbname=l ocal host : exanpl e; charset =utf8;";
$usernane = ' SYSDBA' ;

$password = ' masterkey';

try {

/'l Connect to database
$dbh = new \ PDQ( $dsn, $usernane, $password,
[\ PDO : ATTR_ERRMODE => \ PDO: : ERRMODE_EXCEPTI ON] ) ;
$sql = ' SELECT |l ogin, enail FROM users';
/| Execute query
$query = $dbh->query($sql);
/]l Get the result row by row as object
while ($row = $query->fetch(\PDO : FETCH OBJ)) {
echo $row >email, "\n";
}
$query->cl oseCursor();
} catch (\PDCException $e) {
echo $e->get Message();

Per sistent connections

For PDO to use persistent connections, the array of attributes must be passed to the PDO constructor with
PDQO : ATTR_PERSI STENT => true.

Exception Handling

The PDO driver is much more friendly than the Firebird/InterBase extension with respect to exception handling.
Setting the \PDO::ATTR_ERRMODE attribute to the value \PDO::ERRMODE_EXCEPTION specifiesamodein
which any error, including a database connection error, will raise the exception \PDOException.

This is superior to the laborious procedure of checking whether an error has occurred each time an ibase
function is called.
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Querying

The query method executes an SQL query and returns the result set in the form of a \PDOStatement object.
A fetch to this method can return the result in more than one form: it could be a column, an instance of the
specified class, an object.

The various ways of calling query can be found in the documentation.

Queries with No Data Set

For executing an SQL query that returns no data set, you can use the exec method that returns the number of
affected rows.

Executing prepared queriesis not supported by exec.

Parameterized Queries

If there are parameters in the query, prepared queries must be used. For this, the prepare method is called
instead of the query method. The prepare method returns an object of the\PDOStatement classthat encapsulates
methods for working with prepared queries and their results. Executing the query requires calling the execute
method that can accept as its parameter an array of named or unnamed parameters.

The result of executing a SELECT query can be abtained with one the following methods: fetch, fetchAll, fetch-
Column, fetchObject. The fetch and fetchAll methods can return results in various forms: an associative array,
an object or an instance of a particular class. The class instance option is quite often used in the MV C pattern
during work with models.

$dsn = 'firebird: dbname=l ocal host : exanpl e; charset =utf8;";
$usernane = ' SYSDBA';

$password = ' masterkey';

try {

/'l Connect to database
$dbh = new \ PDO( $dsn, $usernanme, $password,
[\ PDO : ATTR_ERRMODE => \ PDO: : ERRMODE_EXCEPTI ON] ) ;

$sqgl = "I NSERT | NTO users(login, email) VALUES(?, ?)';
$users = |

["userl"”, "userl@mail.conl],

["user2", "user2@nail .coni]

[E
/'l Prepare statenent
$query = $dbh->prepare($sql);
/| Execute statenent
foreach ($users as $user)) {
$quer y- >execut e( $user) ;
}
} catch (\PDCException $e) {
echo $e->get Message();

An example using named parameters:
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$dsn = ' firebird: dbnane=l ocal host : exanpl e; charset =utf 8;";
$usernane = ' SYSDBA';

$password = ' masterkey';

try {

/1 Connect to database
$dbh = new \ PDQ( $dsn, $usernane, $password,
[\ PDO : ATTR_ERRMODE => \ PDQO: : ERRMODE_EXCEPTI ON] ) ;

$sql = "I NSERT | NTO users(login, email) VALUES(:login, :email)";
$users = |
[":login" => "userl", ":email" => "userl@nuil.conl],
[":login" => "user2", ":email" => "user2@nail.coni]

5

/'l Prepare statenent

$query = $dbh->prepare($sql);

/| Execute statenent

foreach ($users as $user)) {
$quer y- >execut e( $user) ;

}
} catch (\PDOException $e) {
echo $e->get Message();

Note

In order to support named parameters, PDO preprocesses the query and replaces parameters of the :paramname
type with "?", retaining the array of correspondence between the parameter names and their |eft-to-right posi-
tions in the query. For that reason, the EXECUTE BLOCK statement will not work if there are colon-prefixed
variables. Currently, PDO offers no workaround to support a parameterized EXECUTE BLOCK statement,
such asby specifying an alternative prefix for parameters as has been implemented in some access components.

Another Way to Do It

An alternative way to pass parameters to a query is by using “binding”. The bindValue method binds a value
to anamed or unnamed parameter. The bindParam method binds a variable to anamed or unnamed parameter.
The bindParam method is especially useful for stored procedures that return a value via the OUT or IN OUT
parameter, which is different to the mechanism for returning values from stored proceduresin Firebird.

$dsn = ' firebird: dbname=l ocal host : exanpl e; charset =utf8;";
$usernane = ' SYSDBA' ;

$password = ' masterkey';

try {

/' Connect to database
$dbh = new \ PDQ( $dsn, $usernanme, $password,
[\ PDO : ATTR_ERRVODE => \ PDO : ERRMODE_EXCEPTI ON] ) ;

$sqgl = "I NSERT | NTO users(login, email) VALUES(:login, :email)’;
$users = |

["userl", "userl@nmail.con'],

["user2", "user2@nail .coni]

l;
/'l Prepare statenent
$query = $dbh->prepare($sql);
/| Execute statenment
foreach ($users as S$user)) {
$quer y->bi ndval ue(":1ogi n*, $user[0]);
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$query->bi ndval ue(":email", $user[1]);
$query- >execut e();
}
} catch (\PDOException $e) {
echo $e->get Message();

}
Caution
The numbers associated with unnamed parameters for the bindParam and bindV alue methods start from 1.
$dsn = ' firebird: dbname=l ocal host : exanpl e; charset =utf8;"';
$usernane = ' SYSDBA' ;
$password = ' mast erkey';
try {

/' Connect to database
$dbh = new \ PDQ( $dsn, $usernanme, $password,
[\ PDO : ATTR_ERRMODE => \ PDO : ERRMODE_EXCEPTI ON] ) ;

$sqgl = "I NSERT | NTO users(login, email) VALUES(?, ?)';
$users = |

["userl", "userl@nmail.con'],

["user2", "user2@nail .coni]

l;

/'l Prepare statenent

$query = $dbh->prepare($sql);

/| Execute statenment

foreach ($users as S$user)) {
$quer y->bi ndVval ue(1, $user[0]);
$quer y->bi ndval ue(2, $user[1]);
$query- >execut e() ;

}
} catch (\PDOException $e) {
echo $e->get Message();

Transactions

By default, PDO commits the transaction automatically after executing each SQL query. If you want to control
transactions explicitly, you need to start a transaction with the method \PDO::beginTransaction. By default, a
transaction is started with the following parameters: CONCURRENCY |WAIT | READ_WRITE. A transaction
can be ended with the \PDO::commit or \PDO::rollback method.

$usernane = ' SYSDBA' ;
$password = ' masterkey';
try {

/' Connect to database
$dbh = new \ PDO( $dsn, $usernanme, $password,

[\ PDO: : ATTR_ERRMODE => \ PDO: : ERRMODE_EXCEPTI ON] ) ;
/[l Start the transaction to ensure consi stency between statenents
$dbh- >begi nTransacti on();
/1 Get users fromone table
$users_stm = $dbh->prepare(' SELECT | ogin, enail FROM ol d_users');
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$users_st nt - >execut e() ;

$users = $users_stmt->fetchAl | (\PDO : FETCH OBJECT) ;

$users_stnt - >cl oseCursor ();

/1 And insert into another table

$sqgl = 'INSERT I NTO users(login, email) VALUES(?, ?)'

/1 Prepapre statenenet

$query = $dbh->prepare($sql);

/| Execute statenment

foreach ($users as S$user)) {
$quer y->bi ndVal ue(1, $user->LOGA N);
$quer y- >bi ndVal ue(2, $user->EMAIL]);
$query- >execut e();

}

// Conmmit transaction

$dbh->commi t ();

} catch (\PDCException $e) {

/1 Roll back transaction

if ($dbh && $dbh->i nTransaction())
$dbh- >rol | back();

echo $e- >get Message();

}

Changing Transaction Parameters

Unfortunately, the beginTransaction method does not permit transaction parameters to be changed, but you can
do the trick by specifying transaction parameters in the SQL statement SET TRANSACTION.

$dbh = new \ PDO( $dsn, $username, $password);

$dbh- >set At tri but e(\ PDO : ATTR_AUTOCCOW T, fal se);

$dbh- >exec(" SET TRANSACTI ON READ ONLY | SOLATI ON LEVEL READ COWM TTED NO WAI T");
/1 Performactions in the transaction

1o

$dbh- >exec("COWM T") ;

$dbh- >set At tri but e(\ PDO : ATTR_AUTOCOMWM T, true);

Comparing the Drivers

The following table summarises the capabilities offered by the two drivers for working with Firebird.

Table 6.1. Comparing the Firebird/InterBase and PDO Drivers

Capability Fb/IB Extension PDO Extension

Programming paradigm Procedural Object-oriented

Firebird and InterBase; or clones 1Y database engine for which

Supported database engines of either there_l saPDO driver, including
Firebird
Only unnamed parameters, not Can work with both nhamed and

Handling query parameters very convenient because the func-  unnamed parameters. Very con-
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Capability Fb/IB Extension PDO Extension

venient although some Firebird
features (the EXECUTE BLOCK
statement) do not work.

tions used allow the number of pa
rametersto be variable

Requires checking the results of
the ibase_errmsg, ibase_errcode
Error handling functions. An error may occur af-
ter any ibase_function call with-
out raising any exception.

An optional modeis provided to
raise exceptions on any error

Does not allow transaction param-
Allows transaction parametersto  etersto be specified. Workaround:
be specified execute the SQL statement SET

TRANSACTION.

Transaction management

Does not support any database-
specific feature that cannot be im-
plemented directly using an SQL
statement

Supports work with the Services
Firebird-specific features API (backup, restore, statistics,
etc.) and with database events

From these comparisons we can conclude that PDO is better equipped than the FB/IB extension for most frame-
works.

Choosing a Framework for
Building a Web Application

Small websites can be developed without using the MV C pattern. However, the larger your website gets, the
more complicated it becomes to maintain, especially if more than one person isworking on it. Hence, thisisthe
pattern we are going to use for developing our web application.

Having decided to use the MV C pattern, we do have afew issues to think about. Devel opment of an application
modeled on this patternisnot so easy asit may seem, especially if we do not usethird-party libraries. If youwrite
everything on your own, you will have to solve alot of problems: automatically loading . php files enabling
the definition of classes, routing, and so on.

Several frameworks have been created for solving these problems, such asYii, Laravel, Symphony, Kohanaand
many more. My personal preference is Laravel, so the development of the application described here is going
to use this framework.

Installing Laravel

Beforeinstalling Laravel, make sure that your system environment meets the requirements.

* PHP>=559
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PDO extension
MCrypt extension
OpenSSL extension
Mbstring extension

Tokenizer extension

Installing Composer

Laravel uses Composer to manage dependencies. Install Composer first and then install Laravel.

The easiest way to install Composer on Windows is by downloading and running the installation file: Compos-
er-Setup.exe. Theinstallation wizard will install Composer and configure PATH so that you can run Composer
from the command line in any directory.

If you need to install Composer manually, go to https.//getcompaoser.org/download/ and pick up a fresh instal-
lation script that will do asfollows:

Downloads the installation file to the current directory
Checkstheinstallation file using SHA-384

Runs the installation script

Removes the installation script

Caution

Because this script changes with each new version of the installer, you will aways need to have the latest
version when reinstalling.

After you run the script, the conposer . phar file will appear. The . phar extension marks an archive but,
actually, it isa PHP script that can understand only afew commands (install, update, ...) and can download and
unpack libraries.

Windows

If you are working in Windows, you can make it easier to work with Composer by creating the conposer .
bat file. Run the following command:

echo @hp "%-dpOconposer. phar" % >conposer. bat

Then set up your PATH so that you can just call conposer from any directory in your command shell.

More details about installing Composer are available here.

Installing Laravel

Now, to install Laravel:
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conposer global require "laravel/installer"

Creating a Project

If the installation is successful, we can carry on with creating the project framework. Enter:

| aravel new fbexampl e

Wait until it finishes creating the project framework. A description of the directory structure can be found in
the Laravel documentation.

Our Project's Structure

These are the directories we are most interested in:

app—the main directory of our application. Models will be located in the root directory. The Ht t p subdi-
rectory contains everything that is related to working with the browser. The Ht t p/ Cont r ol | er s subdi-
rectory contains our controllers.

confi g—the directory with configuration files. You will discover more details about the configuration
process later.

publ i c—the root directory of the web application (DocumentRoot). It contains static files: ¢ss, js, images,
etc.

r esour ces—contains views, localization files and, if any, LESS files, SASS and js applications on such
frameworks as ReactJS, AngularJS or Ember that are later put together into the public folder with an external
tool.

The root directory of our application contains the conposer . j son file that describes the packages our
application will need besides those that are already present in Laravel.

We will need two such packages:. zofe/rapyd-laravel for building aquick interface with grids and edit dialog
boxes, and ssim1984/laravel-firebird, an extension for working with Firebird databases.

Thesi nl984/ | ar avel - fi r ebi r d packageistheauthor'sfork of thej acquest vanzuydant | ar avel -
firebird package. Itsinstallation isabit different. A description of how the package differs from the original
is available in the article Package for working with the Firebird DBMSin Laravel if you can read Russian. An
English-language description of the packages and the changes from the original can be found in the readme.md
document at this URL : https.//github.com/sim1984/laravel-firebird.

Caution

Remember to set the minimum-stability parameter to 'dev' because the package is not stable enough to publish
at https://packagist.org. Y ou will need to modify the composer.json file (see below) to add a reference to the
gitHub repository.
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Inthefileconposer. j son:

"repositories": [
{
"type": "package"
"package": {
"version": "dev-naster",
"nane": "sinl984/!| aravel -firebird",
"source": {
"url": "https://github. com sinl984/1| aravel -firebird",
"type": "git",
"reference": "master"

}

utol oad": {
"classmap": [""]

}
}
1.

Usether equi r e section to add the required packages in the following way:

"zof e/ rapyd": "2.2.*",
"simL984/ 1 aravel -firebird": "dev-master"

Now you can start updating the packages with the following command, which must be started in theroot directory
of the web application:

conposer update

On completion of that command, the new packages will be installed in your application.

Configuration

Now we can get down to configuration. To get it started, execute the following command to create additional
configuration files for the zofe/rapyd package:

php artisan vendor: publish
We add two new providersto thefileconf i g/ app. php by adding two new entriesto the pr ovi der s key:

Zof e\ Rapyd\ RapydSer vi ceProvi der: : cl ass,
Fi rebird\ Fi rebi rdServi ceProvi der:: cl ass,

We proceed to the fileconf i g/ dat abases. conf (not to be confused with databases.conf in your Firebird
server root!) that contains the database connection settings. Add the following linesto theconnect i ons key:
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"firebird =>]
"driver' => 'firebird",
"host' => env(' DB _HOST', 'local host'),

"port' => env('DB_PORT', '3050'),

' dat abase' => env(' DB_DATABASE , 'exanples'),
'username' => env(' DB_USERNAME', ' SYSDBA'),
"password’ => env(' DB _PASSWORD , 'nmasterkey'),
'charset' => env('DB_CHARSET', 'UTF8'),

'engi ne_version' => '3.0.0',

1

Since we will use our connection as the default connection, specify the following:

"default' => env(' DB_CONNECTION , 'firebird'),

Pay attention to the env function that is used to read the environment variables of the application from the
special . env filelocated in the root directory of the project. Correct the following linesin the .env file:

DB_CONNECTI ON=fi rebird
DB_HOST=I ocal host
DB_PORT=3050
DB_DATABASE=exanpl es
DB_USERNAME=SYSDBA
DB_PASSWORD=nmast er key

Edit the confi g/ r apyd. php configuration file to change the date and time formats to match those used in
your locale:

"fields' =>]
"attributes' => ['class' => '"formcontrol '],
"date' => |

"format' => '"'Y-md',

]

"datetime’ => |

"format’ = 'Y-md Hi:s',
"store_as' =>"'Y-md Hi:s',
1

1,

That completesthe initial configuration. Now we can start building the logic of the web application.

Creating Models

The Laravel framework supportsthe Eloquent ORM, an elegant and simpleimplementation of the ActiveRecord
pattern for working with a database. Each table has a corresponding class model that works with it. Models
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enabl e the application to read data from tables and write data to a table. The model we are going to work with
complies fully with the one illustrated earlier, at the beginning of the Database chapter.

A Tool for Model-making

To create amodel for our customer entity, Laravel offersthear t i san command that makes it relatively easy.
Thisisthe command for creating amodel template:

php artisan nake: nodel Custoner

We want to change the model so that it looks like this:

nanespace App;
use Firebird\ El oquent\ Mdel ;

cl ass Custoner extends Model

{
/**
* Tabl e associated with the nodel
* @ar string
*/
protected $table = ' CUSTOMVER ;
/**
* Primary key of the nodel
* @ar string
*/
protected $primaryKey = ' CUSTOMER I D ;
/**
* Qur nodel does not have a tinestanp
* @ar bool
*/
public $tinestanps = fal se;
/**
* The name of the sequence for generating the primary key
* @ar string
*/
protected $sequence = ' GEN_CUSTOVER I D ;
}

Notice that we use the modified Firebird\Eloguent\Model model from the si mL984/ | ar avel -firebird
package as the basis. It allows us to use the sequence specified in the $sequence attribute to generate values
for the primary key ID.

We create a model for products—Product—in the same way.
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nanespace App;
use Firebird\El oquent\ Model ;

cl ass Product extends Model

{

/**

* Tabl e associated with the nodel
*

* @ar string
*/
protected $table = ' PRODUCT' ;

/**

* Primary key of the nodel

* @ar string
*/
protected $primaryKey = ' PRODUCT_I D ;

/**

* Qur nodel does not have a tinestanp
*

* @ar bool
€3]
public $tinmestanps = fal se;

/**

* The nanme of the sequence for generating the primary key

*

* @ar string
*/
protected $sequence = ' GEN_PRODUCT I D ;

Now, amodel for the invoice header:

nanmespace App;
use Firebird\ El oquent\ Mdel ;

cl ass I nvoi ce extends Model ({

/**

* Tabl e associated with the nodel
*

* @ar string

&/

protected $table = 'I1NVA CE' ;

/**

* Primary key of the nodel
* @ar string
*/
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protected $prinaryKey = 'INVOCE_ID ;

/**

* Qur nodel does not have a tinmestanp
*

* @ar bool

&/

public $tinestanps = fal se;

/**

* The name of the sequence for generating the primary key
*

* @ar string

*/

protected $sequence = 'GEN_INVO CE_ID ;

/**

* Cust oner

* @eturn \ App\ Cust oner

*/
public function custoner() {

return $this->bel ongsTo(' App\ Custoner', 'CUSTOVER |ID );

}
/**
* Invoice |lines
* @eturn \ App\ Il nvoi celLi ne[]

*/
public function lines() {
return $this->hasMany(' App\InvoiceLine', "INVOCE_ID);
}
/**
* Payed

*/
public function pay() {
$connection = $thi s->get Connection();
$attributes = $this->attributes;
$connect i on- >execut ePr ocedur e(' SP_PAY_FOR_| NOVI CE' ,
[$attributes['INVOCE ID]]);

Y ou'll observe some additional functionsin this model. The customer function returns the customer that relates
to theinvoice header viathe CUSTOMER_ID field. ThebelongsTo method isused for establishing thisrelation.
The name of the model class and the name of the relation field are passed to this method.

The function lines returns items from the invoice that are represented by a collection of InvoiceLine models,
described later. To establish the one-to-many relation in the lines function, the name of the class model and the

relation field are passed to the hasMany method.

Y ou can find more detail s about specifying rel ations between entities in the Rel ationships section of the Laravel

documentation.

The pay function performs payment of aninvoice by calling the stored procedure SP_PAY_FOR_INVOICE, pass-

ing theidentifier of theinvoice header. The value of any field (model attribute) can be obtained from the attribute
attribute. The executeProcedure method calls the stored procedure.
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Note

This method is available only when the si 1984/ | ar avel - fi r ebi r d extension is used.

Invoice Items Model

Now we are going to create amodel for itemsin an invoice:

nanespace App;

use Firebird\El oquent\ Model ;
use ||l um nat e\ Dat abase\ El oquent \ Bui | der;

cl ass I nvoi ceLi ne extends Mdel {

/**

* Tabl e associated with the nodel

*

* @ar string

E3/]

protected $table = 'INVO CE_LINE ;

/**

* Primary key of the nodel

*

* @ar string

&/

protected $primaryKey = 'INVO CE_LINE_ID ;

/**

* Qur nodel does not have a tinestanp

* @ar bool
E3/]
public $timestanps = fal se;

/**

* The name of the sequence for generating the primary key
*

* @ar string

€3]

protected $sequence = '"GEN INVO CE LINE ID ;

/**

* Array of names of conputed fields

*

* @ar array
*/
protected $appends = [' SUM PRI CE' ];

/**

Pr oduct
*

* @eturn \ App\ Product
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*/
public function product() {
return $this->bel ongsTo(' App\ Product', 'PRODUCT_ID );
}

/**

* Amount by item
*
* @eturn doubl e
*/
public function getSunPriceAttribute() {
return $this->SALE PRI CE * $thi s->QUANTI TY;
}

/**

* Addi ng a nodel object to the database

* Override this nmethod, because in this case, we work with a stored procedure
*

* @aram\ |1l uni nat e\ Dat abase\ El oquent\ Bui | der $query

* @aram array $options

* @eturn bool

*/
protected function perform nsert(Builder $query, array $options = []) {
if ($this->fireMdel Event('creating') === false) {
return fal se;
}

$connection = $thi s->get Connection();
$attributes = $this->attributes;
$connect i on- >execut eProcedure(' SP_ADD | NVO CE_LINE', |
$attributes['INVOCE_ID],
$attributes[' PRODUCT ID ],
$attributes[' QUANTITY"]
1):
/1 W will go ahead and set the exists property to true,
/1 so that it is set when the created event is fired, just in case
/1 the devel oper tries to update it during the event. This will allow
/1 themto do so and run an update here.
$t hi s->exi sts = true;
$t hi s- >wasRecent| yCreated = true;
$t hi s->fi reModel Event (' created', false);
return true;

}

/**

* Savi ng changes to the current nodel instance in the database
* Qverride this nethod, because in this case, we work with a stored procedure
* @aram\ Il 1l un nat e\ Dat abase\ El oquent\ Bui | der $query
* @aram array $options
* @eturn bool
*/
protected function perfornmJpdate(Buil der $query, array $options = []) {
$dirty = $this->getDirty();
if (count($dirty) > 0) {
/1 If the updating event returns false, we will cancel
/1 the update operation so devel opers can hook Validation systens
/1 into their nmodels and cancel this operation if the nodel does
/1 not pass validation. Otherw se, we update.
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if ($this->fireMdel Event('updating') === false) {
return false;

}

$connection = $t hi s->get Connection();

$attributes = $this->attributes;

$connect i on- >execut eProcedure(' SP_EDI T_I NVO CE_LI NE', |
$attributes['INVOCE_LINE ID],
$attributes[' QUANTI TY' ]

1);
$t hi s->fireMddel Event (' updated', fal se);

}
}

/**
* Deleting the current nodel instance fromthe database
* Qverride this nethod, because in this case, we work with a stored procedure

*

* @eturn void
*/
protected function perfornDel eteOnMdel () {
$connection = $thi s->get Connection();
$attributes = $this->attributes;
$connecti on- >execut eProcedur e(' SP_DELETE_| NVO CE_LI NE',
[$attributes['INVOCE_LINE_ID]]);

The product function in thismodel returns the product, actually the App/Product model that was specified asthe
invoice item. Therelation is established through the PRODUCT _ID field by the belongsTo method.

The SumPrice isa calculated field, calculated by the function getSumPriceAttribute. For a calculated field to be
availableinthe model, itsname must be specified in the $Sappends array that storesthe namesof calculated fields.

Operations

In this model, we redefined the insert, update and delete operations so that they are performed through stored
procedures. Along with performing the insert, update and del ete operations, these stored procedures recal culate
thetotal in theinvoice header. We could have avoided doing that, but then we would have had to modify several
models in one transaction. Later, we will examine how to do it that way.

How Laravel Manages Data

Now let us talk abit about how to work in Laravel with models for retrieving, inserting, updating and deleting
data. Laravel uses the query constructor to manage data. The full description of the syntax and capabilities of
this constructor is available at https.//laravel.com/docs/5.2/queries. For example, you can execute the following
guery to retrieve al supplier rows:

$custoners = DB::tabl e(' CUSTOVER ) - >get () ;

This query constructor is quite a powerful tool for building and executing SQL queries. Y ou can also direct it
to filter, sort and merge tables. For example:
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DB::tabl e(' users')
->join('contacts', function ($join) {
$join->on('users.id, '=', 'contacts.user_id)->orOn(...);
)
->get ()

Nevertheless, models are more convenient to work with. Y ou can find the description of Eloguent ORM models
and the syntax for querying them at https.//laravel.com/docs/5.2/eloquent.

Asan example, to retrieve all elements from the collection of customers would require executing the following
query:

$custoners = Custoner::all();

This query will return the first 20 customers sorted alphabetically:

$cust oners = App\ Custoner: : sel ect ()
->order By(' nanme')
- >t ake(20)
->get () ;

Complex Models

When a model is more complex, its relationships or relationship collections can be retrieved via dynamic at-
tributes. The following query, for example, returns the items of the invoice that has the identifier 1:

$lines = Invoice::find(1)->lines;

Records are added by creating an instance of the model, initiating its attributes and saving the model using the
save method:

$flight = new Flight;
$f 1 i ght - >name = $request - >nane;
$fli ght->save();

Updating arecord involvesfinding it, accepting changes to the appropriate attributes and saving it with the save
method:

$flight = App\Flight::find(1);

$flight->nane = ' New Flight Nane';

$fli ght->save();

To delete a record, involves finding it and calling the del ete method
$flight = App\Flight::find(1);

$flight->del ete();
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The destroy method allows a record to be deleted more rapidly by its key value, without needing to retrieve
itsinstance:

App\ Flight::destroy(1l);

There are other ways of deleting records, for instance, “ soft” deletion. Y ou can read more about del etion methods
at https.//laravel.com/docs/5.2/el oquent#del eting-models.

Transactions

Now let ustalk alittle about transactions. Without going into the fine detail, | will demonstrate how transactions
and the Eloquent ORM can be used together.

DB: :transaction(function () {
/!l Create a new position in the invoice
$line = new App\ I nvoi ceLi ne();
$l i ne- >CUSTOVER | D = 45;
$l i ne- >PRODUCT_| D = 342;
$l i ne- >QUANTI TY = 10;
$l i ne->COST = 12. 45;
$li ne->save();
/1 add the sumof the line itemto the amount of the invoice
$i nvoi ce = App\Invoice::find($line->CUSTOMER I D);
$i nvoi ce- >l N\VO CE_SUM += $l i ne- >SUM PRI CE;
$i nvoi ce- >save();

1)

Every parameter of the transaction method that is located inside the callback function is executed within one
transaction.

Creating Controllers and Configuring Routing

The Laravel framework has apowerful routing subsystem. Y ou can display your routes both for simple callback
functions and for the controller methods. The simplest sample routes look like this:

Route::get('/', function () {
return 'Hello World';
1)

Rout e: : post (' foo/bar', function () {
return 'Hello World';

});

In the first example, we register the handler of the GET request for the website root for the POST request with
theroute/ f oo/ bar in the second.
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Y ou can register aroute for several types of HTTP requests. For example:

Route:: match(['get', 'post'], 'foo/bar', function () {
return '"Hello World';

1)
Y ou can extract some part of the URL from the route for use as a parameter in the handling function:

Rout e: : get (' posts/{post}/coments/{coment}', function ($postid, $comentld) {
I

});

The parameters of aroute are aways enclosed in braces.

Y ou can find more details about routing configuration in the Routing chapter of the documentation. Routes are
configured inthe app/ Ht t p/ r out es. php filein Laravel 5.2 and in ther out es/ wep. php filein Laravel
5.3.

Using Controllers to Route Requests

Instead of directing the processing of all requestsfrom asingleroutingfile, we can use Controller classesto group
related request handlers into separate classes. Controllers are stored in the app/ Ht t p/ Cont r ol | er s folder.

All Laravel controllersmust extend the basic class of thecontroller App\ Ht t p\ Control | ers\ Control | er
that existsin Laravel by default. Y ou can read more details about writing controllers at https.//laravel.com/docs/
5.2/controllers.

A Customer Controller

First, we'll write our Customer controller.

<?php

/-k

* Custoner controller

*/

nanespace App\Http\Controllers;

use App\Http\Controllers\Controller
use App\ Cust oner;

cl ass CustonerControll er extends Controller

{

/**

* Show custoner |ist
*

* @eturn Response
€3]
public function showCustoners()

{

/1 get the first 20 custoners
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/] sorted al phabetically

$customers = Custoner::select()
->or der By (' NAME')
- >t ake(20)
->get ();

var _dunp($cust oners);

}
}

Now we have to link the controller methods to the route. For this, add the following line to r out es. php
(web.php):

Route::get('/custonmers', 'CustonerController@howCustoners');
The controller name is separated from the method name with the @ character.

To build a quick interface with grids and edit dialog boxes, we will use the zof e/ r apyd package that was
enabled earlier. Classesfromthezof e/ r apyd packagetake up therole of building standard queriesto Eloquent
ORM models. We will change the customer controller so that it shows data on the grid, alows filtering and
record insertions, updates and del etes by way of the edit dialog boxes.

<?php
/-k

* Custoner Controller

*

/
nanespace App\Http\Controllers;

use App\Http\ Controllers\Controller;
use App\ Cust oner;

class CustomerController extends Controller {

/**

* Displays the list of customers
* @eturn Response
*/
public function showCustoners() {
/1 Connect wi dget for search
$filter = \DataFilter::source(new Custoner);
/1 Search will be by the nane of the supplier
$filter->add(' NAME', 'Nane', 'text');
/1 Set capture for search button
$filter->subnmit (' Search');
/1 Add the filter reset button and assign it caption
$filter->reset (' Reset');
/]l Create a grid to display the filtered data
$grid = \DataGid::source($filter);
/1 output col ums
/1 Field, label, sorted
$grid->add(' NAVE', ' Nane', true);
$gri d->add(' ADDRESS', ' Address');
$gri d->add(' ZI PCODE', 'Zip Code');
$gri d->add(' PHONE' , ' Phone');
/1 Add buttons to view, edit and del ete records
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$grid->edit('/custoner/edit', "Edit', 'show nodify|delete');

// Add the Add Custoner button

$grid->link('/custoner/edit', "Add custoner", "TR');

$gri d->orderBy(' NAME' , 'asc');

/1 set the nunber of records per page

$gri d- >pagi nat e(10);

/1 display the customer tenplate and pass the filter and grid to it
return view'custoner', conpact('filter', "grid));

}

/**

* Add, edit and delete a custoner
* @eturn Response
*/
public function editCustoner() {
if (\Mnput::get('do_delete') == 1)
return "not the first";
/] create an editor
$edit = \DataEdit::source(new Customer());
/1 Set title of the dialog, depending on the type of operation
switch ($edit->status) {
case 'create':
$edi t - >l abel (' Add custoner');
br eak;
case 'nodify'
$edit->l abel (' Edit custoner');
br eak;
case 'do_del ete’
$edi t - >l abel (' Del ete custoner');
br eak;
case 'show :
$edi t->l abel ("Custoner's card");
/1 add a link to go back to the Iist of custoners
$edit->link('custoners', 'Back', 'TR);
br eak;
}
/1 set that after the operations of adding, editing and del eting,
/1 you need to return to the list of customers
$edi t - >back('insert|update| do_del ete', 'custoners');
/1l W add editors of a certain type, assign thema |abel and
/] associate themwith the attributes of the node
$edit->add(' NAVE' , 'Name', 'text')->rule('required| max: 60");
$edi t - >add(' ADDRESS', 'Address', 'textarea')
->attributes(['rows' => 3])
->rul e(' max: 250');
$edit->add(' ZI PCODE', 'Zip code', 'text')->rule(' max:10');
$edit->add(' PHONE' , 'Phone', 'text')->rule(' max:14');
/1 display the tenplate custoner_edit and pass it to the editor
return $edit->view' custonmer_edit', conpact('edit'));
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blade Templates

By default, Laravel uses the blade template engine. The view function finds the necessary template in ther e-
sour ces/ vi ews directory, makes the necessary changes to it and returns the text of the HTML page, at the
sametime passing to it any variables that are supplied in the template. Y ou can find the description of the blade
template syntax at https://laravel.com/docs/5.2/blade.

The Template for Displaying Customers

Thetemplate for displaying customers looks like this;

@xt ends(' exanpl e')
@ection('title', 'Custoners')

@ection(' body')
<hl>Cust oner s</ hl1>

<p>
{'' $filter 11}
{1 S$grid !}

</ p>

@top

This template is inherited from the example template and redefines its body section. The $filter and $grid vari-
ables contain the HTML code for filtering and displaying data on the grid. The example template is common
for al pages.

@xt ends(' master')
@ection('title', 'Exanple of working with Firebird')

@ection(' body')
@ f (Session:: has(' nessage'))
<div class="alert alert-success">
{!'! Session::get('nessage') !!}
</ di v>
@ndi f
<p>Exanpl e of working with Firebird. <br/>
</ p>
@top

@ection('content')
@ ncl ude(' nenu')

@i el d(' body")

@top

Thistemplateisitself inherited from the master template and al so enables the menu template. The menu is quite
simple and consists of three items: Customers, Products and Invoices.
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<nav cl ass="navbar main">
<di v cl ass="navbar - header" >
<button type="button" cl ass="navbar-toggle"
dat a-t oggl e="col | apse" data-target=".nmai n-col |l apse">
<span cl ass="sr-onl y"></span>
<span cl ass="i con- bar"></span>
<span cl ass="i con-bar" ></ span>
<span cl ass="i con- bar"></span>
</ but t on>
</ di v>
<di v class="col | apse navbar-col | apse nai n-col | apse" >
<ul class="nav nav-tabs">
<li @f (Request::is('custoner*'))

class="active"@ndi f>{!! link to("custoners", "Custoners") !!}</li>
<li @f (Request::is('product*'))
class="active"@ndi f>{!! link_to("products", "Products") !!}</Ii>
<li @f (Request::is('invoice*"'))
class="active"@ndi f>{!! link_to("invoices", "Invoices") !l}</Ii>
</ ul >
</ di v>
</ nav>

The master template enables css styles and JavaScript files with libraries.

<! DOCTYPE htm >
<htm |ang="en">
<head>
<neta charset="utf-8">
<neta nane="vi ewport" content="w dt h=devi ce-wi dth, initial-scale=1.0">
<title>@ield('title', 'An exanple of a Web application on Firebird )</title>
<neta nane="description" content="@iel d(' description',
" An exanpl e of a Web application on Firebird )" />
@ection('neta', '')
<link href="http://fonts.googl eapis.com css?fani|ly=Bitter" rel ="styl esheet"
type="text/css" />
<link href="//netdna. boot strapcdn. conl boot strap/3.2.0/css/bootstrap. nn.css"
rel ="styl esheet">
<link href="//maxcdn. boot strapcdn. conl f ont - awesone/ 4. 1. 0/ css/ f ont - awesone. m n. css"
rel ="styl esheet">
{!'!" Rapyd::styles(true) !!}
</ head>
<body>
<div id="wap">
<di v cl ass="cont ai ner" >
<br />
<div class="row'>
<div class="col -sm 12">
@ield('content')
</ div>
</ div>
</ div>
</div>
<div id="footer">
</div>
<script src="//ajax.googl eapis.confajax/libs/jquery/1l.10.2/jquery.mn.js">
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</script>
<script src="//netdna. bootstrapcdn. conf bootstrap/3.2.0/js/bootstrap.mn.js">
</script>
<script src="https://cdnjs.cloudflare.confajax/libs/jquery.pjax/1l.9.6/jquery.pjax.mn.js"
<script src="https://cdnjs.cloudflare.confajax/libs/riot/2.2.4/riot+conpiler.mn.js"></sc
{!'!" Rapyd::scripts() !!}

</ body>

</htm >

The customer_edit template:

@xtends(' exanpl e')

@ection('title', "Edit customer')
@ection(' body')
<p>
{1l $edit !}
</ p>
@top

A Product Controller

Implementation of the product controller is similar to what we did for the customer controller:

<?php

/-k
* Product Controller
*/
nanespace App\Http\ Controllers;

use App\Http\Controllers\Controller;
use App\ Product;

cl ass Product Control |l er extends Controller {

/**

* Displays a list of products

* @eturn Response

*/

public function showProducts() {
/1l Connect wi dget for search
$filter = \DataFilter::source(new Product);
/1 The search will be by product name
$filter->add(' NAME', ' Nane', 'text');
$filter->submit (' Search');
$filter->reset (' Reset');
/] Create a grid to display the filtered data
$grid = \DataGid::source($filter);
/1 output grid colums
/1l Field, label, sorting
$grid->add(' NAVE', 'Nane', true);
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/] Set the format with 2 deci nal places
$gri d->add(' PRI CE| nunber _format[2,., ]', 'Price');
$grid->row function($row {
/'l Press the noney values to the right
$row>cel |l (" PRICE )->style("text-align: right");
1)
/1 Add buttons to view, edit and delete records
$grid->edit('/product/edit', "Edit', 'show nodify|delete');
/1 Add the Add product button
$grid->link('/product/edit', "??2?2??2?2??2?? ??2?2???", "TR');
/] set sorting
$gri d->orderBy(' NAME' , 'asc');
/1 set the nunber of records per page
$gri d- >pagi nat e(10);
/1 display the customer tenplate and pass the filter and grid to it
return view'product', conpact('filter', 'grid));
}

/**

* Add, edit and del ete products
* @eturn Response
*/
public function editProduct() {
if (\Mnput::get('do_delete') == 1)
return "not the first";
/] create editor
$edit = \DataEdit::source(new Product());
/1 Set the title of the dial og, depending on the type of operation
switch ($edit->status) {
case 'create':
$edi t - >l abel (' Add product');
br eak;
case 'nodify'
$edit->l abel (' Edit product');
br eak;
case 'do_del ete’
$edi t - >l abel (' Del ete product');
br eak;
case 'show :
$edi t->l abel ("Product's card");
$edi t->link(' products', 'Back', 'TR);
br eak;
}
/] set that after the operations of adding, editing and del eting,
/1 you need to return to the list of products
$edi t - >back(' i nsert|update| do_del ete', 'products');
/1 W add editors of a certain type, assign thema | abel and
/] associate themwi th the attributes of the nodel
$edit->add(' NAVE', 'Nanme', 'text')->rule('required|nax:100');
$edit->add(' PRICE , '"Price', '"text')->rule(' max:19');
$edi t->add(' DESCRI PTION' , 'Description', 'textarea')
->attributes(['rows' => 8])
->rul e(' max: 8192');
/1 display the tenmplate product_edit and pass it to the editor
return $edit->view ' product_edit', conpact('edit'));
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A Controller for Invoices

Theinvoice controller is more complex and includes an additional function to pay an invoice. Paid invoices are
highlighted in adifferent color. While viewing an invoice, you can also seeitsitems. While editing an invoice,
you can edit itsitems as well. Here is the code for the controller with detailed comments.

<?php
/*
* |Invoice controller
*/
nanespace App\Htp\Controllers

use App\Http\Controllers\Controller
use App\lnvoice;

use App\ Cust oner;

use App\ Product;

use App\ I nvoi celi ne;

class InvoiceController extends Controller {

/**

* Show i nvoice |ist
* @eturn Response
*/
public function show nvoi ces() {
/1 The invoice nmodel will also select the related suppliers
$i nvoi ces = Invoice::w th('custoner');
/1 Add a widget for search
$filter = \DataFilter::source($invoices);
/1 Let's filter by date range
$filter->add(' | NVO CE DATE , 'Date', 'daterange');
/1 and filter by custoner nane
$filter->add(' customer. NAME', 'Custoner', 'text');
$filter->subnmit (' Search');
$filter->reset (' Reset');
/Il Create a grid to display the filtered data
$grid = \DataGid::source($filter);
/1 output grid colums
/!l Field, caption, sorted
/1 For the date we set an additional function that converts
/!l the date into a string
$grid->add(' | N\VO CE_DATE| strtotine|date[Y-md Hi:s]', 'Date', true);
/1 for noney we will set a format with two deci mal pl aces
$gri d- >add(' TOTAL_SALE| nunber _format[2,., ]', 'Amount');
$gri d- >add(' cust omer. NAME', ' Custoner');
/1 Bool ean printed as Yes/No
$grid->add(' PAID , 'Paid')
->cel | (function( $val ue, $row) {
return $value ? 'Yes' : 'No'
1)
/] set the function of processing each row
$grid->row(function($row) {
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/1 The nonetary values are pressed to the right
$row >cel | (' TOTAL_SALE' )->style("text-align: right");
/1 paint the paid waybills in a different col or
if ($row>cell (' PAID )->value == "Yes') {
$row >styl e("background-col or: #ddffee;");

}
1)
/1 Add buttons to view, edit and del ete records
$grid->edit('/invoiceledit', '??2?2?2?2?2?2?2?2?2????', 'show nodify|delete');
/1 Add the button for adding invoices
$grid->link('/invoiceledit', "??2?2?2??2??2?? ?2?2?2?2?", "TR'");

$gri d->orderBy(' | N\VO CE_DATE , 'desc');

/'l set the nunber of records per page

$gri d- >pagi nat e(10) ;

/1 display the customer tenplate and pass the filter and grid to it
return view('invoice', conpact('filter', "grid));

}

/**

* Add, edit and del ete invoice
*
* @eturn Response
*/
public function editlnvoice() {
/1 get the text of the saved error, if it was
$error_nsg = \Request::old('error_nsg');
/] create an invoice invoice editor
$edit = \DataEdit::source(new Invoice());
/1 if the invoice is paid, then we generate an error when trying to edit it

if (($edit->nmpdel->PAID) && ($edit->status === 'nmodify')) {

$edit->status = 'show ;

$error_nmsg = 'Editing is not possible. The account has al ready been paid.';
}
/1 if the invoice is paid, then we generate an error when trying to delete it
if (($edit->nmodel ->PAID) && ($edit->status === 'delete')) {

$edit->status = 'show ;

$error_nsg = 'Deleting is not possible. The account has already been paid.';
}

/1 Set the |abel of the dial og, depending on the type of operation
switch ($edit->status) {
case 'create':
$edi t- >l abel (' Add i nvoice');
br eak;

case 'nodify':
$edit->l abel (' Edit invoice');
br eak;

case 'do_del ete':
$edit->l abel (' Del ete invoice');
br eak;

case 'show :
$edit->l abel (' I nvoice');
$edit->link("invoices', 'Back', 'TR);
/1 If the invoice is not paid, we show the pay button
if (!$edit->nodel ->PAl D)
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$edit->link('invoicel/pay/' . $edit->nodel->INVO CE_ID
"Pay', 'BL');

br eak;
}
/] set that after the operations of adding, editing and del eting,
/] we return to the list of invoices
$edi t - >back(' i nsert|update| do_del ete', 'invoices');
/1l set the "date" field, that it is nmandatory
/1 The default is the current date
$edi t->add(' | N\VO CE_DATE' , '????', 'datetine')

->rule('required")

->insertValue(date(' Y-md Hi:s"));
/1 add a field for entering the custoner. Wen typing a custoner nane,
/1 a list of pronpts will be displayed
$edi t - >add(' cust omer. NAME', ' Customer', 'autoconplete')

->rule('required")

->options(Custoner::lists('NAME', ' CUSTOVER I D)

->al 1 ());

/] add a field that will display the invoice anount, read-only
$edi t - >add(' TOTAL_SALE' , 'Anount', 'text')

->node(' readonl y')

->insertValue('0.00");
/1 add paid checkbox
$pai dCheckbox = $edit->add(' PAID , 'Paid', 'checkbox')

->insertValue('0")
->node(' readonly');

$pai dCheckbox- >checked_out put = ' Yes';
$pai dCheckbox- >unchecked_out put = ' No'
/] create a grid to display the invoice line rows
$grid = $this->getlnvoiceLineGid($edit->nmodel, $edit->status);
/1 we display the invoice_edit tenplate and pass the editor and grid to
/1 it to display the invoice invoice itemns
return $edit->view('invoice_ edit', conpact('edit', 'grid, 'error_nsg'));

}

/**

* Payment of invoice
* @eturn Response
*/
public function paylnvoice($id) {
try {
/1 find the invoice by ID
$i nvoice = Invoice::findOFail ($id);
/1 call the paynment procedure
$i nvoi ce- >pay();
} catch (\IIlun nate\Dat abase\ Quer yException $e) {
/1 if an error occurs, select the exclusion text
$pos = strpos($e->get Message(), ' E_I NVO CE_ALREADY_PAYED );
if ($pos !== false) {
/1 redirect to the editor page and display the error there
return redirect('invoice/edit?show=" . $id)
->withlnput(['error_nmsg' => 'lInvoice already paid]);
} else
t hrow $e;
}

/1 redirect to the editor page
return redirect('invoice/edit?show=" . $id);
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}

/**

* Returns the grid for the invoice item
* @aram \ App\ | nvoi ce $invoice
* @aram string $nmode
* @eturn \DataGid
*/
private function getlnvoicelLineGid(lnvoice $invoice, $npde) {
/] Cet invoice itens
/1 For each ivoice item the associated product will be initialized
$lines = I nvoicelLine::wth('product"')
->where(' INVO CE_ID, $invoice->NVOCE_ID);
/1l Create a grid for displaying invoice itens
$grid = \DataGid::source($lines);
/1 output grid colums
/1 Field, caption, sorted
$gri d->add(' product. NAME', ' Name');
$grid->add(' QUANTITY', 'Quantity');
$gri d- >add(' SALE_PRI CE| nunber _fornmat[2,., ]', 'Price')
->style(' min-width: 8em"');
$gri d- >add(' SUM PRI CE| nunber _format[2,., ]', 'Amount')
->style(' min-width: 8em"');
/1 set the function of processing each row
$grid->row function($row {
$row>cel | (" QUANTITY' )->style("text-align: right");
/1 The nonetary values are pressed to the right
$row >cel | (' SALE_PRICE )->style("text-align: right");
$row>cel |l (' SUM PRICE )->style("text-align: right");

1)
if ($rode == "'nodify') {
/1 Add buttons to view, edit and del ete records
$grid->edit('/invoicel/editline ,6 '???2?2??2??2?2?????', 'nodify|delete');
/1 Add a button to add an invoice item
$grid->link('/invoicel/editline? nvoice_id=" . $invoice->NVO CE_ID,
"Add itent, "TR");
}
return $grid;
}
/**

* Add, edit and delete invoice itens
* @eturn Response
*/
public function editlnvoiceLine() {
if (\Mnput::get('do_delete') == 1)
return "not the first";
$invoice id = null;
/] create the editor of the invoice item
$edit = \DataEdit::source(new InvoicelLine());
/1l Set the |label of the dial og, depending on the type of operation
switch ($edit->status) {
case 'create':
$edit->l abel (' Add invoice item);
$invoice_id = \lnput::get('invoice_id);
br eak;
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case 'nodify'
$edit->l abel (" Edit invoice item);
$invoice_ id = $edit->npdel ->I NVA CE_|I D
br eak;

case 'del ete'
$i nvoice_ id = $edit->npdel ->I NVA CE_|I D
br eak;

case 'do_del ete'
$edit->l abel (' Del ete invoice item);
$invoice_id = $edit->npdel ->I NVA CE_|I D

br eak;
}
/1 make url to go back
$base = str_replace(\Request::path(), '', strtok(\Request::fullUl (), '"?'));
$back _url = $base . 'invoice/edit?nmdify=" . $invoice_id,

/1 set the page to go back
$edi t - >back(' i nsert|update| do_del ete', $back_url);
$edi t - >back_url = $back_url
/1 add a hidden field with an invoice code
$edit->add(' INVOCE_ID, "', 'hidden')
->rule('required")
->i nsert Val ue($i nvoi ce_i d)
- >updat eVal ue($i nvoi ce_i d) ;
/1 Add a field for entering the goods. Wen you type the product nane,
/1 a list of pronpts is displayed
$edi t- >add(' product. NAME', ' Nane', 'autoconplete')
->rule('required")
->options(Product::lists('NAVE , 'PRODUCT ID )->all());
/1 Field for input quantity
$edi t->add(' QUANTITY', 'Quantity', 'text')
->rule('required' );
/1 display the tenplate invoice line edit and pass it to the editor
return $edit->view('invoice_|line_edit', conpact('edit'));

The Invoice Editor

The invoice editor has a view that is not standard for zof e/ r apyd because we want to display a grid with
invoice items. To do that, we change the invoice _edit template as follows:

@xt ends(' exanpl e')
@ection('title',"Edit invoice')

@ection(' body')
<di v cl ass="contai ner">
{!'! $edit->header !!}
@f ($error_mnsg)
<div class="alert alert-danger">

</ div>
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@ndi f

{!'! $edit->nmessage !!}

@f(!%edit->message)

<div class="row'>
<div class="col -sm4">

{!'! S$edit->render(' I NVvO CE_DATE ) !!}
{!'! $edit->render (' custoner.NAMVE ) !!}
{!'! $edit->render (' TOTAL_SALE') !!}
{!! $edit->render('PAID) !}

</ div>
</ di v>
{!'" $grid !}
@ndi f
{1l $edit->footer !!}
</ di v>

@top

Changing the Routes

Now that al controllers are written, we are going to change the routes so that our website opens the list of
invoices on the start page. Be aware that routes are configured in thefileapp/ H t p/ r out es. php in Laravel
5.2andinrout es/ wep. php inLaravel 5.3.

Route::get('/', 'InvoiceControll er @how nvoi ces');

Rout e: : get (' /custoners', 'CustonerController @howCustoners');
Route::any('/custoner/edit', 'CustonerController@ditCustoner');

Rout e: : get (' /products', 'ProductController @howProducts');

Route: :any('/product/edit', 'ProductController@ditProduct');

Rout e: :get('/invoices', 'lnvoiceController@how nvoi ces');
Route::any('/invoice/edit', 'lnvoiceController@ditlnvoice');

Rout e: : any('/invoice/ pay/{id}', 'lInvoiceController@aylnvoice');
Route::any('/invoice/editline', 'lnvoiceController@ditlnvoicelLine);

Herethe/ i nvoi ce/ pay/ {i d} route picks up theinvoice identifier from the URL and sendsit to the payIn-
voice method. The rest of the routes should be self-explanatory.

The Result

Some screenshots from the web application we developed in this project.

190



Developing Web Applications with PHP and Firebird

Figure6.1. Invoices display
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Source Code

Y ou can download the source code for this project from phpfbexample.zip
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Chapter 7

Creating an Application
with JOOQ and Spring MVC

This chapter will describe how to create a web application in the Java language using the Spring MV C frame-
work, the jOOQ library and a Firebird sample database.

To make development easier, you can use one of the popular IDEs for Java (NetBeans, IntelliJ IDEA, Eclipse,
JDeveloper and others). | used NetBeans.

For testing and debugging purposes, we will aso need to install one of the web servers or application servers
(Apache Tomcat or GlassFish). We are basing our project on the Maven web application templates.

Organising the Folder Structure

After atemplate-based project has been created, its folder structure will need to be rearranged to suit Spring 4.
In the NetBeans 8.2 environment, the steps would be as follows:

1

2.

Deletethei ndex. ht ml file

Create the \EB- | NF folder inside the Web Pages folder

Createthej sp,j spf andr esour ces foldersinside the VEB- | NF folder
Createthe| s and CSS foldersinsidether esour ces folder

Createthei ndex. j sp fileinsidethej sp folder

The new structure of the folders should look like this:
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Figure7.1. Folder structurefor the template-based project
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The VEB- | NF/ j sp folder will contain jsp pages and thej spf folder will contain page fragments that will be
added to other pages using the following directive:

<Y@include file ="<fil ename>" %

Ther esour ces folder isused to store static web resources—the W\EB- | NF/ r esour ces/ css folder for cas-
cading style sheet files, the WEB- | NF/ r esour ces/ f ont s folder for font files, the WEB- | NF/ r esour ces/
j s folder for JavaScript files and third-party JavaScript libraries.

Now, we modify the pom xnl file and add the general properties of the application, dependencies on library
packages (Spring MV C, Jaybird, JDBC pool, JOOQ) and the properties of the JDBC connection.

<?xm version="1.0" encodi ng="UTF-8"?>
<proj ect xm ns="http://mven. apache. or g/ POM 4. 0. 0"
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xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
Xsi : schenmaLocati on="http:// maven. apache. org/ POM 4. 0.0
http:// maven. apache. or g/ xsd/ maven- 4. 0. 0. xsd" >
<model Ver si on>4. 0. 0</ nodel Ver si on>

<groupl d>r u. i base</ gr oupl d>
<artifactld>fbjavaex</artifactld>
<ver si on>1. 0- SNAPSHOT</ ver si on>
<packagi ng>war </ packagi ng>

<nane>Fi rebi rd Java Exanpl e</ nane>

<properties>
<endor sed. di r>${proj ect. bui | d. di rectory}/ endor sed</ endor sed. di r >
<proj ect. bui | d. sour ceEncodi ng>UTF- 8</ pr oj ect . bui | d. sour ceEncodi ng>
<spring. version>4. 3. 4. RELEASE</ spri ng. ver si on>
<jstl.version>1.2</jstl.version>
<j avax. servl et.versi on>3. 0. 1</j avax. servl et . versi on>
<db. url >j dbc: firebirdsqgl://Ilocal host: 3050/ exanpl es</db. url >
<db. driver>org.firebirdsql.jdbc. FBDri ver</db. driver>
<db. user nanme>SYSDBA</ db. user nane>
<db. passwor d>nmst er key</ db. passwor d>

</ properties>

<dependenci es>
<dependency>
<gr oupl d>j avax</ gr oupl d>
<artifactld>j avaee-web-api </artifactld>
<ver si on>7. 0</ ver si on>
<scope>pr ovi ded</ scope>
</ dependency>

<dependency>
<gr oupl d>j avax. servl et </ gr oupl d>
<artifactld>j avax. servl et-api</artifactld>
<ver si on>${j avax. servl et . versi on} </ versi on>
<scope>pr ovi ded</ scope>

</ dependency>

<dependency>
<groupl d>j st </ groupl d>
<artifactld>jstl</artifactld>
<version>${j stl.version}</version>
</ dependency>

<l-- Work with JSON -->

<dependency>
<gr oupl d>com f ast er xm . j ackson. cor e</ gr oupl d>
<artifactld>j ackson-core</artifactld>
<ver si on>2. 8. 5</ ver si on>

</ dependency>

<dependency>
<gr oupl d>com f ast er xm . j ackson. cor e</ gr oupl d>
<artifactld>j ackson-annotations</artifactld>
<ver si on>2. 8. 5</ versi on>

</ dependency>
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<dependency>
<gr oupl d>com f ast er xm . j ackson. cor e</ gr oupl d>
<artifactld>j ackson-dat abi nd</artifactld>
<ver si on>2. 8. 5</ ver si on>

</ dependency>

<l-- Spring -->

<dependency>
<groupl d>or g. spri ngf ramewor k</ gr oupl d>
<artifactld>spring-core</artifactld>
<versi on>${spring. versi on}</versi on>
</ dependency>

<dependency>
<groupl d>or g. spri ngf ramewor k</ gr oupl d>
<artifactld>spring-web</artifactld>
<versi on>${spring. versi on}</versi on>
</ dependency>

<dependency>
<groupl d>or g. spri ngf ramewor k</ gr oupl d>
<artifactld>spring-webnmvc</artifactld>
<versi on>${spring. versi on}</versi on>
</ dependency>

<dependency>
<gr oupl d>or g. spri ngf ramewor k</ gr oupl d>
<artifactld>spring-context</artifactld>
<versi on>${spring. versi on}</versi on>

</ dependency>

<dependency>
<groupl d>or g. spri ngf ramewor k</ gr oupl d>
<artifactld>spring-jdbc</artifactld>
<versi on>${spring. versi on}</versi on>
</ dependency>

<l-- JDBC -->

<dependency>
<groupl d>org. firebirdsql.jdbc</groupld>
<artifactld>jaybird-jdkl8</artifactld>
<ver si on>3. 0. 0</ ver si on>

</ dependency>

<!-- Connection pool -->

<dependency>
<gr oupl d>commons- dbcp</ gr oupl d>
<artifactld>comons-dbcp</artifactld>
<ver si on>1. 4</ ver si on>

</ dependency>

<l-- jOOQ -->
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<dependency>
<gr oupl d>or g. j ooq</ gr oupl d>
<artifactld>joog</artifactld>
<versi on>3. 9. 2</ ver si on>

</ dependency>

<dependency>
<gr oupl d>or g. j ooqg</ gr oupl d>
<artifactld>j oog-neta</artifactld>
<versi on>3. 9. 2</ ver si on>

</ dependency>

<dependency>
<gr oupl d>or g. j ooqg</ gr oupl d>
<artifactld>j oog-codegen</artifactld>
<versi on>3. 9. 2</ ver si on>

</ dependency>

<l-- Testing -->

<dependency>
<gr oupl d>j uni t </ gr oupl d>
<artifactld>unit</artifactld>
<version>4. 11</versi on>
<type>j ar </ type>
<scope>t est </ scope>

</ dependency>

<dependency>
<gr oupl d>or g. spri ngf r amewor k</ gr oupl d>
<artifactld>spring-test</artifactld>
<ver si on>${spri ng. ver si on} </ versi on>
<scope>t est </ scope>

</ dependency>

</ dependenci es>
<bui | d>

<pl ugi ns>
<pl ugi n>
<gr oupl d>or g. apache. maven. pl ugi ns</ groupl d>
<artifact!ld>maven-conpil er-plugin</artifactld>
<ver si on>3. 1</ versi on>
<configuration>
<source>1. 7</ sour ce>
<target>1.7</target>
<conpi | er Argunent s>
<endor seddi r s>${ endor sed. di r } </ endor seddi r s>
</ conpi | er Argunment s>
</ confi guration>
</ pl ugi n>
<pl ugi n>
<gr oupl d>or g. apache. maven. pl ugi ns</ gr oupl d>
<artifactld>maven-war-pl ugi n</artifactld>
<ver si on>2. 3</ver si on>
<configuration>
<fail OnM ssi ngWebXnl >f al se</f ai | OnM ssi ng\WebXm >
</ confi guration>
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</ pl ugi n>
<pl ugi n>
<gr oupl d>or g. apache. maven. pl ugi ns</ gr oupl d>
<artifact!ld>maven- dependency-pl ugi n</artifactld>
<ver si on>2. 6</ver si on>
<executions>
<executi on>
<phase>val i dat e</ phase>
<goal s>
<goal >copy</ goal >
</ goal s>
<configuration>
<out put Di rect or y>${ endor sed. dir} </ out put Di rect ory>
<silent>true</silent>
<artifactltens>
<artifactltenp
<gr oupl d>j avax</ gr oupl d>
<artifactld>j avaee-endorsed-api </artifactld>
<ver si on>7. 0</ ver si on>
<type>j ar</type>
<fartifactltenpr
</artifactltens>
</ confi guration>
</ execution>
</ executi ons>
</ pl ugi n>
</ pl ugi ns>
</ bui | d>

</ proj ect >

What isa POM?

A Project Object Model or POM is the fundamental unit of work in Maven. It is an XML file that contains
information about the project and configuration details used by Maven to build the project. More details can
be found at http://maven.apache.org/guides/introduction/introduction-to-the-pom.

After al the necessary dependencies have been fulfilled, arestart of the POM is recommended, to load all the
necessary libraries and avoid errors that might otherwise occur while you are working on the project. Thisis
how it isdone in NetBeans:
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Figure 7.2. Restarting the POM from NetBeans
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Coding the Configuration

We use this configuration class to specify the locations of web resources and JSP views. The configureMessage-
Converters method directs that dates must be serialized to strings, overriding the default that serializes them to
anumeric representation of atimestamp.

| am creating Java configuration classes here as | am not a big fan of doing configuration in XML.

package ru.i base. fbj avaex. confi g;

i mport org.springfranmework. cont ext.annotati on. Bean;

i mport org.springframework. cont ext. annot ati on. Conponent Scan;

i mport org.springframework. context.annotation. Configuration;

i mport org.springframework. web. servl et. confi g. annot ati on. Enabl eWwebMvc;

i mport org.springframework. web. servl et. config.annot ati on. Resour ceHandl er Regi stry;
i mport org.springframework. web. servl et. confi g.annot ati on. WebM/cConfi gur er Adapt er;
i mport org.springframework. web. servl et.view Jstl View,

i mport org.springframework. web. servl et. vi ew. Ul BasedVi ewResol ver;

i mport org.springframework. http.converter.json. Mappi nglackson2Htt pMessageConverter;
i mport org.springframework. http. converter. H t pMessageConvert er;

i nport com fasterxnl.jackson. dat abi nd. Obj ect Mapper ;

i mport com fasterxmn .jackson. dat abi nd. Seri al i zati onFeat ure;

i mport java.util.List;

@configuration

@omponent Scan("ru. i base. f bj avaex")

@nabl eVvebM/c

public class WebAppConfi g extends WebMs/cConfi gurer Adapter {

@verride
public void configureMessageConverters(
Li st <Ht t pMessageConvert er<?>> htt pMessageConverters) {
Mappi ngJackson2Ht t pMessageConverter jsonConverter =
new Mappi ngJackson2Ht t pMessageConverter();
oj ect Mapper obj ect Mapper = new hj ect Mapper () ;
obj ect Mapper. configure(SerializationFeature. Wl TE_DATES AS_TI MESTAMPS,
fal se);
j sonConverter. set Obj ect Mapper (obj ect Mapper);
htt pMessageConvert ers. add(j sonConverter);

}

@Bean
public Url BasedVi ewResol ver set upVi ewResol ver () {
Ur | BasedVi ewResol ver resol ver = new Url BasedVi ewResol ver();
resol ver.setPrefix("/WEB-I1NFjsp/");
resol ver.set Suffix(".jsp");
resol ver. set Vi ewCl ass(Jstl Vi ew. cl ass) ;
return resol ver;

}

@wverride
public voi d addResour ceHandl er s( Resour ceHandl er Regi stry registry) {
regi stry. addResour ceHandl er ("/resources/**")
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. addResour celLocati ons("/WEB- | NF/ resources/");

Start-up Code—Weblnitializer

Now we'll get rid of the Web. xml file and create the Weblnitializer.java classin its place:

package ru.i base. fbj avaex. confi g;

i mport javax.servlet. Servl et Cont ext;
i mport javax.servlet. Servl et Exception;
i mport javax. servl et. Servl et Regi stration. Dynani c;

i mport org.springframework. web. WebApplicationlnitializer;
i mport org.springframewor k. web. cont ext. support. Annot ati onConf i gWebAppl i cati onCont ext ;
i mport org. springframework. web. servl et. Di spat cher Servl et;

public class Weblnitializer inplements WebApplicationlnitializer {

@verride
public void onStartup(Servl et Context servletContext) throws ServletException {
Annot at i onConfi g\WebAppl i cati onContext ctx =
new Annot ati onConfi g\WebAppl i cati onCont ext();
ct x. regi st er (WebAppConfi g. cl ass);
ct x. set Servl et Cont ext (ser vl et Cont ext) ;
Dynami c servlet = servletContext.addServlet("dispatcher"”,
new Di spat cher Servlet(ctx));
servl et.addMappi ng("/");
servl et.setlLoadOnStartup(l);

All that isleft to configureis|oC containersfor injecting dependencies, astep wewill returnto later. We proceed
next to generating classes for working with the database via Java Object-Oriented Querying (jOOQ).

Generating classes for JOOQ

Work with the database will be carried out using thejOOQ library. jOOQ builds SQL queriesfrom jOOQ objects
and code (similarly to LINQ). jOOQ is more closely integrated with the database than ORM, enabling more
database featuresto be utilized, rather than just the simple CRUD SQL queries used in Active Record. jOOQ can
work with stored procedures and functions, sequences, and use window functions and other Firebird-specific
features.

Y ou can find the full documentation for jOOQ at http://www.joog.org/doc/3.9/manual -single-page/.
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JOOQ Classes

jOOQ classes for working with the database are generated on the basis of the database schema described in the
earlier chapter, The examples.fdb Database.

To generate jJOOQ classes for working with our database, you will need to download these binary files at http://
www.joog.org/download or via the maven repository:

* j00g-3.9.2jarThemain library included in our application for working with jOOQ
* joog-meta-3.9.2.jar—Thetool included in your build for navigating the database schemaviagenerated objects
* joog-codegen-3.9.2.jar—The tool included in your build for generating the database schema

Along with those, of course, you will need to download the Jaybird driver for connecting to the Firebird database
viaJDBC:j aybird-ful 1-3.0.0.j ar.

Configuration for Database Schema Classes

For generating the classes for the database schema, we create the configuration file example.xml:

<?xm version="1.0" encodi ng="UTF-8" standal one="yes" ?>
<configuration xm ns="http://ww.jooq. org/xsd/jooqg-codegen-3. 8. 0. xsd">
<l-- Configuration of connection to the database -->
<j dbc>
<driver>org.firebirdsql.jdbc. FBDriver</driver>
<url >j dbc: firebirdsqgl://I|ocal host: 3050/ exanpl es</url >
<user >SYSDBA</ user >
<passwor d>nmast er key</ passwor d>
<properties>
<property>
<key>char Set </ key>
<val ue>ut f - 8</ val ue>
</ property>
</ properties>
</ j dbc>

<gener at or >
<nane>org. j 0oq. util.JavaCener at or </ name>

<dat abase>
<l-- The type of the database. Fornat:
org.util.[database].[database] Dat abase -->
<nane>org.j ood. util.firebird.FirebirdDat abase</ nane>

<i nput Schenma></ i nput Scherma>

<l-- Al objects that are generated from your schema
(Java regul ar expression. Use filters to limt nunber of objects).
Watch for sensitivity to the register. Dependi ng on your database,
this can be inportant!

-->

<i ncl udes>. *</i ncl udes>

<l-- Objects that are excluded when generating fromyour schena.
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(Java regul ar expression).
In this case, we exclude systemtables RDB$, nonitoring tables MON$
and security pseudo-tabl es SECS$.
.
<excl udes>
RDB\ $. *
| MON\$. *
| SEC\$.*
</ excl udes>
</ dat abase>

<t ar get >
<l-- The nane of the package to which the generated -->
<packageNane>r u. i base. f bj avaex. exanpl edb</ packageNane>

<l-- Directory for posting the generated cl asses.
Here, the Maven directory structure is used. -->

<di rectory>e: / OpenSer ver/ donai ns/ | ocal host/ f bj avaex/ src/ mai n/javal/ </directory>

</target>
</ gener at or >
</ confi guration>

Generating the Schema Classes
In the the command shell, execute the following command to create the classes needed for writing queries to
database objects in Java:

java -cp joog-3.9.2.jar;jooqg-nmeta-3.9.2.jar;jooqg-codegen-3.9.2.jar;
jaybird-full-3.0.0.jar;. org.jooq.util.CGenerationTool exanple.xn

Y ou can find more details about the process of generating classes at https.//www.jooqg.org/doc/3.9/manual-sin-
gle-page/#code-generation.

Dependency Injection

Dependency injection is a process whereby objects define their dependencies, that is, the other objects they
work with. It is done only through constructor arguments, arguments to a factory method, or properties set or
returned using a factory method. The container then injects those dependencies when it creates the bean. You
can find more detail s about dependency injection at http://docs.spring.io/spring/docs/current/spring-framework-
reference/htmlsingle/#beans.

Configuring 1oC Containers for Dependency Injection
In Spring, dependency injection (DI) is carried out through the Spring 10C (Inversion of Control) container.
As before, we will avoid xml configuration and base our approach on annotations and Java configuration.

The main attributes and parts of the Java configuration of an 10C container are classes with the @Configuration
annotation and methods with the @Bean annotation.
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The @Bean Annotation

The @Bean annotation is used to define a method's activity in creating, configuring and initializing a new
object controlled by the Spring 10C container. Methods so defined can be used the same way as classes with
the @Configuration annotation.

Our 1oC container will return

* the connection pool

* the transaction manager

» the exception trandator that translates SQL Exception exceptions into Spring-specific DataA ccessException
exceptions

» the DSL context that is the starting point for building all queries using the Fluent API

» managers for implementing the business logic

» gridsfor displaying data

/**
* | oC container configuration

* to inpl enent dependency i njection.
*/

package ru.i base. fbj avaex. confi g;

i mport org.springfranmework. cont ext.annotati on. Bean;
i mport org.springframework. cont ext.annot ati on. Confi gurati on;

i mport javax.sql . DataSour ce;

i mport org. apache. commons. dbcp. Basi cDat aSour ce;

i mport org.springframework. jdbc. dat asource. Dat aSour ceTransact i onManager ;

i nport org.springfranmework.jdbc. dat asour ce. Transact i onAwar eDat aSour cePr oxy;
i mport org.jooq.inpl.DataSourceConnecti onProvi der;

i mport org.jooq. DSLCont ext ;

i mport org.jooq.inpl.DefaultDSLCont ext;

i mport org.jooq.inpl.DefaultConfiguration;

i mport org.jooq. SQLD al ect;

i mport org.jooq.inpl.DefaultExecutelistenerProvider;

i mport ru.ibase. fbjavaex. exception. ExceptionTransl ator;

i mport ru.ibase.fbjavaex. nanagers. *;
i mport ru.ibase.fbjavaex.jqgrid.*;

/**
* The Spring |oC configuration class of the container
*/

@configuration

public class JoogConfig {

/**

* Return connection pool
*

* @eturn

*/
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@ean(name = "dat aSource")
publ i ¢ Dat aSource get DataSource() {

Basi cDat aSour ce dat aSource = new Basi cDat aSour ce();
|| 227272727227727 272727272727272727?7? 2227272727272777

dat aSource. setUrl ("jdbc: firebirdsql://1 ocal host: 3050/ exanpl es");
dat aSour ce. set Dri verC assNane("org. firebirdsql.jdbc. FBDriver");
dat aSour ce. set User name( " SYSDBA") ;

dat aSour ce. set Passwor d(" nast er key") ;

dat aSour ce. set Connecti onProperties("char Set=utf-8");

return dataSource;

}

/**

* Return transacti on nmanager
*
* @eturn
*/
@ean(name = "transacti onManager")
publ i ¢ Dat aSour ceTransacti onManager get Transacti onManager () {
return new Dat aSour ceTransact i onManager ( get Dat aSour ce()) ;

}

@ean(name = "transacti onAwar eDat aSour ce")
public Transacti onAwar eDat aSour ceProxy get Transacti onAwar eDat aSource() {
return new Transacti onAwar eDat aSour cePr oxy( get Dat aSource());

}

/**

* Return connection provider

*

* @eturn

*/
@ean(name = "connectionProvider")
publ i ¢ Dat aSour ceConnecti onProvi der get Connecti onProvider () {

return new Dat aSour ceConnecti onProvi der (get Tr ansact i onAwar eDat aSour ce() ) ;

}

/**

* Return exception transl ator
*
* @eturn
*/
@ean(name = "exceptionTranslator")
publ i c ExceptionTransl ator get ExceptionTranslator() {
return new ExceptionTransl ator();
}

/**

* Returns the DSL context configuration

* @eturn

*/
@ean(name = "dsl Config")
public org.jooq. Configuration getDsl Config() {

Def aul t Configuration config = new Defaul t Configuration();
|| 2227227227227 22727722 SQL ???? Firebird

config.set SQLDi al ect (SQLDi al ect. FI REBI RD) ;
confi g. set Connecti onProvi der (get Connecti onProvider());
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Def aul t Execut eLi st ener Provi der |i stenerProvider =

new Def aul t Execut eLi st ener Provi der (get Excepti onTransl ator());
confi g. set Execut eLi st ener Provi der (| i st ener Provi der);
return config;

}

/**

* Return DSL context

* @eturn

*/

@ean(nanme = "dsl")

publ i c DSLContext getDsl () {
org.joog. Configuration config = this.getDsl Config();
return new Defaul t DSLCont ext (confi g);

}

/**

* Return custoner nmanager
*
* @eturn
*/
@ean(name = "cust oner Manager")
publ i ¢ Cust oner Manager get Cust oner Manager () {
return new Cust omer Manager () ;
}

/**

* Return custoner grid
*
* @eturn
*/
@ean(name = "custonerGid")
public JgGidCustoner getCustomerGid() {
return new JqgGi dCust oner () ;
}

/**

* Return product nmanager
*
* @eturn
*/
@ean(name = "product Manager")
publi ¢ Product Manager get Product Manager () {
return new Product Manager () ;
}

/**

* Return product grid
* @eturn
*/
@ean(name = "productGid")
public JgGidProduct getProductGid() {
return new JqGi dProduct ();
}

/**
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* Return invoi ce nanager
*
* @eturn
*/
@ean(name = "invoi ceManager")
public | nvoi ceManager getlnvoi ceManager () {
return new | nvoi ceManager () ;
}

/**

* Return invoice grid

* @eturn
*/
@ean(name = "invoiceGid")
public JgGidlnvoice getlnvoiceGid() {
return new JqGidl nvoi ce();
}

/**

* Return invoice itens grid

*

* @eturn
*/
@ean(name = "invoiceLineGid")
public JgGidlnvoi ceLi ne getlnvoiceLineGid() {
return new JqGi dl nvoi celLine();
}

/**

* Return working period

*

* @eturn
*/
@ean(name = "wor ki ngPeri od")
publ i ¢ Worki ngPeri od getWr ki ngPeriod() {
return new Wor ki ngPeri od();
}

Creating SQL Queries Using jOOQ

Before we move on to the implementation of managers and grids, we will examine briefly how to work with
the database via jOOQ. Y ou can find the full documentation on this issue in the SQL-building section of the
jOOQ documentation.

The org.joog.impl.DSL class is the main one from which jOOQ objects are created. It acts as a static factory for
table expressions, column (or field) expressions, conditional expressions and many other parts of a query.

DSLContext references the org.jooq.Configuration object that configures the behavior of jOOQ during the exe-
cution of queries. Unlike with static DSL, with DSL Context you can to create SQL statements that are already
“configured” and ready for execution.
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In our application, DSLContext is created in the getDsl method of the JooqConfig configuration class. Configu-
ration for DSLContext is returned by the getDsIConfig method. In this method we specify the Firebird dialect
that we will use, the connection provider that determines how we get a connection via JDBC and the SQL query
execution listener.

The jOOQ DSL

jOOQ comes with its own DSL (for Domain Specific Language) that emulates SQL in Java. It allows you to
write SQL statements almost as though Java actually supported them. Its effect is similar to what .NET in C#
doeswith LINQ to SQL.

jOOQ usesaninformal BNF notation modelling aunified SQL dialect suitable for most database engines. Unlike
other, simpler frameworks that use the Fluent API or the chain method, the JOOQ-based BNF interface does
not permit bad query syntax.

A sinple SQ query:
SELECT *
FROM aut hor a
JO N book b ON a.id = b.author_id
WHERE a.year _of _birth > 1920
AND a.first_nanme = 'Paul o
ORDER BY b.title

InjOOQ it looks like this:

Resul t <Record> result =
dsl . sel ect ()
.fronm AUTHOR as("a"))
.join(BOX. as("b")).on(a.|D. equal (b. AUTHOR I D))
. wher e(a. YEAR_OF_BI RTH. gr eat er Than(1920)
.and(a. FI RST_NAME. equal (" Paul 0")))
.orderBy(b. TI TLE)
.fetch();

The AUTHOR and BOOK classes describing the corresponding tables must be generated beforehand. The process
of generating jOOQ classes according to the specified database schema was described earlier.

We specified table aliases for the AUTHOR and BOOK tables using the AS clause. Here is the same query in
DSL without aliases:

Resul t <Record> result =
dsl . sel ect ()
. from( AUTHOR)
.joi n(BOOK) . on( AUTHOR. | D. equal ( BOOK. AUTHOR_I D))
. wher e( AUTHOR. YEAR_OF_BI RTH. gr eat er Than( 1920)
. and( AUTHOR. FI RST_NAME. equal (" Paul 0")))
.order By( BOOK. Tl TLE)
.fetch();

Now we take a more complex query with aggregate functions and grouping:
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SELECT AUTHOR. FI RST_NAME, AUTHOR. LAST_NAME, COUNT(*)
FROM AUTHOR
JO N BOOK ON AUTHOR. | D = BOOK. AUTHOR | D
WHERE BOOK. LANGUAGE = ' DE'
AND BOOK. PUBLI SHED > ' 2008- 01- 01'
GROUP BY AUTHOR. FI RST_NAME, AUTHOR. LAST NAME
HAVI NG COUNT(*) > 5
ORDER BY AUTHOR. LAST_NAME ASC NULLS FI RST
OFFSET 1 ROWS
FETCH FI RST 2 ROAB ONLY

InjOOQ:

dsl . sel ect (AUTHOR. FI RST_NAME, AUTHOR. LAST_NAME, count())
. from( AUTHOR)
. j oi n( BOOK) . on( BOOK. AUTHOR | D. equal (AUTHOR. | D))
. wher e( BOOK. LANGUAGE. equal ("DE"))
. and( BOOK. PUBLI SHED. gr eat er Than("2008-01-01"))
. groupBy ( AUTHOR. FI RST_NAME, AUTHOR. LAST_NAME)
. havi ng(count (). great er Than(5))
. order By( AUTHOR. LAST _NAME. asc().nul I sFirst())
dimt(2)
.of fset (1)
.fetch();

Note

‘Didect’ in the JOOQ context represents not just the SQL dialect of the database but also the major version
number of the database engine. The field 'limit', limiting the number of records returned, will be generated
according to the SQL syntax available to the database engine. The example above used FIREBIRD_3_0, which
supports OFFSET ... FETCH. If we had specified the FIREBIRD_2 5 or just the FIREBIRD dialect, the ROWS
clause would have been used instead.

Y ou can build aquery in parts. Thiswill allow you to change it dynamically, to change the sort order or to add
additional filter conditions.

Sel ect Fi nal St ep<?> sel ect
= dsl.select()
. fr om( PRODUCT) ;

Sel ect Query<?> query = sel ect.getQery();
switch (searchQper) {
case "eqQ":
query. addCondi t i ons( PRODUCT. NAME. eq( searchString));
br eak;
case "bw':
query. addCondi t i ons( PRODUCT. NAME. start sWt h(searchString));
br eak;
"cn":
query. addCondi t i ons( PRODUCT. NAME. cont ai ns(searchString));
br eak;

case

}
switch (sOd) {
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case "asc":
query. addOr der By ( PRODUCT. NAME. asc()) ;
br eak;

case "desc":
query. addOr der By( PRODUCT. NAME. desc() ) ;
br eak;

}
return query.fetchMaps();

Named and Unnamed Parameters

By default, any time you present a query containing a parameter that is string literal, a date, a number literal or
an external variable, jOOQ uses unnamed parameters to bind that variable or literal. To illustrate, the following
expression in Java:

dsl . sel ect()
. from( BOOK)
. wher e( BOOK. | D. equal (5))
.and(BOOK. TI TLE. equal (" Ani nal Farni'))
.fetch();

isequivalent to the full form:

dsl . sel ect ()
. from( BOOK)
. wher e( BOXK. I D. equal (val (5)))
.and(BOOK. Tl TLE. equal (val ("Ani mal Farm')))
.fetch();

and is converted into the SQL query:

SELECT *

FROM BOOK

WHERE BOCK. I D = ?
AND BOCK. TI TLE = ?

Y ou need not concern yourself with the index position of the field value that corresponds to a parameter, asthe
values will be bound to the appropriate parameter automatically. The index of the parameter list is 1-based. If
you need to change the value of a parameter, you just select it by itsindex number.

Sel ect <?> sel ect =
dsl . sel ect ()
. from( BOOK)
. wher e( BOOK. | D. equal (5))
.and(BOOK. TI TLE. equal (" Ani mal Farm'));
Par amk?> param = sel ect. get Paran("2");
Par am set Val ue(" Ani nal s as Leaders");
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Another way to assign a new value to a parameter isto call the bind method:

Query queryl =
dsl . sel ect ()
. fronm( AUTHOR)
. wher e( LAST_NAME. equal (" Poe"));
queryl.bind(1l, "Owell");

jOOQ supports named parameter s, too. They need to be created explicitly using org.jooq.Param:

/] Create a query with a naned paraneter. You can then use that nane for
/'l accessing the paranmeter again
Query queryl =
dsl . sel ect ()
. from( AUTHOR)
. wher e( LAST_NAME. equal (param( "l ast Nanme", "Poe")));
Par ank?> paraml = query. get Paran{"| ast Nane");

/1l O, keep a reference to the typed paraneter in order
/1 not to lose the <T> type infornmation:
Par ankStri ng> paranR = paran("l ast Name", "Poe");
Query query2 =
dsl . sel ect ()
. fronm( AUTHOR)
. wher e( LAST_NAME. equal (paran®));

/1 You can now change the bind value directly on the Param reference:
paran®. setVal ue("Owel | ");

Another way to assign a new value to a paranmeter is to call the bind nethod:
/1 O, with named paraneters

Query query2 =
dsl . sel ect ()
. fronm( AUTHOR)
. wher e( LAST_NAME. equal (param( "l ast Nane", "Poe")));
qguery?2. bi nd("l ast Nane", "Owell");

Returning Values from SELECT Queries

jOOQ offers several methods for fetching datafrom SQL queries. We are not covering all of them here but you
can find more details about them in the Fetching section of the jOOQ documentation.

For our example, wewill return thedatato amap list (thefetchMaps method) whichishandy to usefor serializing
aresult for JSON.

Other Types of Queries

WEe'll take alook at other types of queries. This query inserts a record:
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| NSERT | NTO AUTHOR
(1D, FI RST_NAME, LAST_NAME)
VALUES (100, 'Hernmann', 'Hesse');

InjOOQ:

dsl .insertl nt o( AUTHOR,
AUTHOR. | D, AUTHOR. FI RST_NAME, AUTHOR. LAST_NAME)
.val ues(100, "Hermann", "Hesse")
. execute();

A query to update arecord:

UPDATE AUTHOR
SET FI RST_NAME = ' Her mann',
LAST_NAME = ' Hesse'
WHERE ID = 3;

InjOOQ:

dsl . updat e( AUTHOR)
. set (AUTHOR FI RST_NAME, "Hermann")
. set (AUTHOR. LAST_NAME, "Hesse")
. wher e( AUTHOR. | D. equal (3))
.execute();

A query to delete arecord:

DELETE FROM AUTHOR
WHERE | D = 100;

In jOOQ:

dsl . del et e( AUTHOR)
. wher e( AUTHOR. | D. equal (100))
.execute();

More complex update queries can be built in jOOQ, such as a MERGE query, for example.

Stored Procedures with jJOOQ

A great benefit of jOOQ is its support for working with stored procedures. Stored procedures are extracted to
the *.Routines.* package. From there, you can work with them easily. For instance, the following code in Java:

int invoiceld = dsl.nextval (GEN_INVO CE_ID).intVal ue();
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spAddl nvoi ce(dsl . configuration(),
i nvoi cel d,
cust oner | d,
i nvoi ceDat e) ;

is equivalent to getting the next value of the generator using the following SQL query:

SELECT NEXT VALUE FOR GEN_INVO CE_ID
FROM RDB$DATABASE

and calling the stored procedure after that:

EXECUTE PROCEDURE SP_ADD | N\VOI CE
I NVOI CE_I D, : CUSTOMER I D, :INVO CE_DATE );

jOOQ aso providestools to build simple DDL queries, but we do not cover them here.

Working with Transactions

By default, jOOQ runs in a mode that commits transactions automatically. It starts a new transaction for each
SQL statement and commits the transaction if there are no errors in the execution of the statement. The trans-
action isrolled back if an error occurs.

The default transaction has the following parameterss READ _WRITE | READ_COMMITTED |
REC_VERSION | WAIT, the same parametersthat are used by the JIDBC driver. Y ou can change the default iso-
lation mode using the parameters of the connection pool—see BasicDataSource.setDefaultTransactionlsolation
in the getDataSource method of the JoogConfig configuration class.

Explicit Transactions

In jOOQ you have several waysto control transactions explicitly. Since we are going to devel op our application
using the Spring Framework, we will use the transaction manager specified in the configuration (JoogqConfig).
Y ou can get the transaction manager by declaring the txMgr property in the class as follows:

@\ut owi r ed
private Dat aSourceTransacti onManager txMyr;

The standard scenario for using this technique with a transaction would be coded like this:

TransactionStatus tx = txMyr. get Transacti on(new Defaul t Transacti onDefinition());
try {

/1 actions in the context of a transaction

for (int i =0; i <2; i++)
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}

dsl . insertl| nt o( BOOK)
.set (BOXX. 1D, 5)
. set (BOOK. AUTHOR I D, 1)
. set (BOOXX. TI TLE, "Book 5")
. execute();
/] transaction conmmit
txMgr. commit (tx);

catch (DataAccessException e) {

/1l transaction roll back
t xMgr . rol back(tx);

However, Spring enablesthat scenario to beimplemented much more easily using the @ Transactional annotation
specified before the method of the class. Thereby, all actions performed by the method will be wrapped in the
transaction.

/**

* Del ete custoner
*
* @aram custonerld
*/
@ransacti onal (propagati on = Propagati on. REQUI RED,
i solation = Isol ati on. REPEATABLE READ)
public void delete(int custonerld) {
t hi s. dsl . del et eFr on{ CUSTOVER)
. wher e( CUSTOMVER. CUSTOMVER_| D. eq(customer i d))
.execute();

Transaction Parameters

Propagation

The propagation parameter defines how to work with transactions if our method is called from an external
transaction.

Propagation. REQUIRED—executein the existing transaction if thereisone. Otherwise, create anew one.
Propagation.MANDATORY —execute in the existing transaction if there is one. Otherwise, raise an ex-
ception.

Propagation.SUPPORT S—execute in the existing transaction if there is one. Otherwise, execute outside
the transaction.

Propagation.NOT_SUPPORTED—aways execute outside the transaction. If there is an existing one, it
will be suspended.

Propagation.REQUIRES NEW—always executein anew independent transaction. If thereisan existing
one, it will be suspended until the new transaction is ended.

Propagation.NESTED—if thereisan existing transaction, executein anew so-called “ nested” transaction.
If the nested transaction isrolled back, it will not affect the external transaction; if the external transaction
is rolled back, the nested one will be rolled back as well. If there is no existing transaction, a new one
issimply created.

Propagation.NEV ER—always execute outside the transaction. Raise an exception if there is an existing
one.

214



Creating an Application with JOOQ and Spring MVC

Isolation Level
The isolation parameter defines the isolation level. Five vaues are supported: DEFAULT,
READ_UNCOMMITTED, READ_COMMITTED, REPEATABLE_READ, SERIALIZABLE. If the DE-
FAULT vaue of theisolation parameter is specified, that level will be used.

The other isolation levels are taken from the SQL standard, not all of them supported exactly by Firebird.
Only the READ_COMMITED level corresponds in al of the criteria, so JDBC READ_COMMITTED
is mapped into read_committed in Firebird. REPEATABLE_READ is mapped into concurrency (SNAP-
SHOT) and SERIALIZABLE is mapped into consistency (SNAPSHOT TABLE STABILITY).

Firebird supports additional transaction parameters besides isolation level, viz. NO RECORD_VERSION/
RECORD_VERSION (applicable only to a transaction with READ COMMITTED isolation) and WAIT/
NO WAIT. The standard isolation levels can be mapped to Firebird transaction parameters by specifying
the properties of the JDBC connection (see more details in the Using Transactions chapter of Jaybird 2.1
JDBC driver Java Programmer's Manual.

If your transaction works with more than one query, it is recommended to use the REPEATABLE_READ
isolation level to maintain data consistency.

Read Mode
By default, atransaction isin the read-write mode. The readOnly property in the @Transactional annotation
can be used to specify that it isto be read-only.

Writing the Application Code

We will display the data of our application using the JavaScript component jqGrid. Currently, jqGrid is dis-
tributed under a commercial licence, but it is free for non-commercial purposes. Y ou can use the free-jqGrid
fork instead.

To display data and page-by-page navigation elements in this grid, we need to return data in the JSON format,
the structure of which looks like this:

{
total: 100,
page: 3,
records: 3000,
rows: [
{id: 1, nane: "Ada"},
{id: 2, name: "Smith"},
]
}
where

 total—the total number of pages
» page—the number of the current page

» records—the total number of records
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» rows—the count of records on the current page array

The following code creates a class demonstrating this structure:

package ru.i base. fbjavaex.jqgrid;

i mport java.util.List;
i mport java.util. Map;

/**

* A class describing the structure that is used in jgGid
* Designed for JSON serialization

*

* @ut hor Sinonov Denis

*/

public class JgGidData {

/**
* Total nunber of pages
*/
private final int total;

/**

* The current page nunber
*/

private final int page;

/**
* Total nunber of records
*/
private final int records;

/**

* The actual data

*/

private final List<Map<String, Object>> rows;

/**

* Constructor
*

* @aramtotal
* @ar am page
* @aram records
* @aram rows
*/
public JgGidData(int total, int page, int records,
Li st <Map<String, oject>> rows) {
this.total = total;
t hi s. page = page;
this.records = records;
this.rows = rows;

}

/**

* Returns the total nunber of pages
*

* @eturn
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*/

public int getTotal () {
return total;

}

/**

* Returns the current page

* @eturn

*/

public int getPage() {
return page;

}

/**

* Returns the total nunber of records
*
* @eturn
*/
public int getRecords() {
return records;
}

/**

* Return list of map
* This is an array of data to display in the grid
* @eturn
*/
public List<Map<String, Object>> getRows() {
return rows;
}

Now wewill write an abstract classthat will return that structure depending on the search and sorting conditions.
It will be a parent class for the entity-specific classes that return similar structures.

/*

* Abstract class for working with JgGid
*/

package ru.i base. fbjavaex.jqgrid;

i mport java.util.Map;

import java.util.List;

i mport org.jooq. DSLCont ext ;

i mport org.springframework. beans. factory. annot ati on. Aut owi red;

/**

* Wrking with JgGid

* @ut hor Sinmonov Denis

*/

public abstract class JgGid {

@\wutow red(required = true)

217



Creating an Application with JOOQ and Spring MVC

prot ect ed DSLCont ext dsl;

protected String searchField = ;
protected String searchString = "";
protected String searchQper = "eq";
prot ect ed Bool ean searchFl ag = fal se;
protected int pageNo = 0;

protected int limt = 0;

protected int offset = 0;

protected String sldx = ;

protected String sOd

/**

* Returns the total nunber of records
*

* @eturn

*/

public abstract int getCountRecord();

/**
* Returns the structure for JSON serialization
*
* @eturn
*/
public JgGidData getJqgGidData() ({
int recordCount = this.getCountRecord();
Li st <Map<String, Object>> records = this.getRecords();

int total = 0;
if (this.limt > 0) {

total = recordCount / this.limt + 1;
}

JgGidData jgGidData = new JqGri dDat a(
total,
t hi s. pageNo,
recor dCount ,
records);
return jqGidDat a;

/)\'*
* Returns the nunber of records per page
* @eturn
*/
public int getLimt() {
return this. limt;
}

/**
* Returns the offset to retrieve the first record on the page
*
* @eturn
*/
public int getOffset() {
return this. offset;
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}

/**

* Returns field name for sorting
* @eturn
*/
public String getldx() {
return this. sldx;
}

/**

* Returns the sort order

* @eturn

*/

public String getOrd() {
return this.sOd;

}

/**

* Returns the current page nunber
*
* @eturn
*/
public int getPageNo() {
return this.pageNo;
}

/**

* Returns an array of records as a list of maps

*

* @eturn

*/

public abstract List<Map<String, Object>> getRecords();

/**

* Returns field name for search
* @eturn
*/
public String getSearchField() {
return this.searchFiel d;
}

/**

* Returns value for search
*
* @eturn
*/
public String getSearchString() {
return this.searchString;
}

/**

* Returns the search operation

*

* @eturn
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*/
public String getSearchQper() {
return this.searchQper;
}

/**

* Sets the [imt on the nunber of display records

*

* @aramlimt

*/

public void setLimt(int limt) {
this.limt =1limt;

}

/**

* Sets the nunber of records to skip

*

* @aram of f set
*/
public void setOfset(int offset) {
this.offset = offset;
}

/**

* Sets the sorting

*

* @aram sl dx
* @aramsOd

*/

public void setOrderBy(String sldx, String sOd) {
this.sldx = sldx;
this.sOd = sOd;

}

/)\'*

* Sets the current page nunber
* @ar am pageNo
*/
public void setPageNo(int pageNo) ({
t hi s. pageNo = pageNo;
this.offset = (pageNo - 1) * this.limt;
}

/**

* Sets the search condition

*

* @aram sear chFi el d

* @aram searchString

* @ar am sear chQper

*/

public void setSearchCondition(String searchField, String searchString,
String searchQper) {

this.searchFlag = true;
thi s. searchFi el d = searchFi el d;
this.searchString = searchString;
t hi s. searchOper = searchQper;
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Note

Noticethat thisclass containsthe DSL Context dsl property that will be used to build jJOOQ queriesfor retrieving
data.

Creating the Primary Modules

Now we can start creating modules. The process of creating modules is described here, using the customer
module as an example. Creating the product module is similar and, if you are interested, you can examine its
source code in the .zip download linked at the end of this chapter.

First, we implement a class for working with jgGrid, inheriting it from our abstract class
ru.ibase.fhjavaex.jqgrid.JqGrid. It will be able to search and sort by the NAME field in reversing order. Track
the source code below for explanatory comments.

package ru. i base. fbjavaex.jqgrid;

i mport org.jooq.*;
import java.util.List;
i mport java.util.Map;

i mport static ru.ibase.fbjavaex. exanpl edb. Tabl es. CUSTOVER,

/**

* Custoner grid

*

* @ut hor Sinonov Denis

*/

public class JgGidCustoner extends JgGid {

/**

* Addi ng a search condition
*
* @aram query
*/
private voi d makeSear chCondi ti on(Sel ect Query<?> query) {
switch (this.searchQper) {
case "eqQ":
/1 CUSTOVER. NAME = ?
qguery. addCondi ti ons( CUSTOVER. NAME. eq(t hi s. searchString));
br eak;
case "bw':
/1 CUSTOVER. NAME STARTI NG WTH ?
qguery. addCondi ti ons( CUSTOVER NAME. startsWth(this.searchString));
br eak;
case "cn":
/1 CUSTOVER. NAME CONTAI NI NG ?
query. addCondi ti ons( CUSTOVER. NAME. cont ai ns(t hi s. searchString));
br eak;
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/**

* Returns the total nunber of records

*

* @eturn

*/

@verride
public int getCountRecord() {

}

/**

/1 query that returns the nunmber of records
Sel ect Fi nal St ep<?> sel ect
= dsl . sel ect Count ()
. from( CUSTOVER) ;

Sel ect Query<?> query = sel ect. get Query();

/1 if performa search, then add the search condition

if (this.searchFlag) {
makeSear chCondi ti on(query);
}

return (int) query.fetch().getVal ue(0, 0);

* Returns the grid records

*

* @eturn

*/

@verride
public List<Map<String, Object>> getRecords() {

/1 Basic selection query
Sel ect Fi nal St ep<?> select =
dsl . sel ect ()
. from CUSTOVER) ;

Sel ect Query<?> query = sel ect. get Query();

/1 if performa search, then add the search condition

if (this.searchFlag) {
makeSear chCondi ti on(query);
}

/! set the sort order
switch (this.sOd) {
case "asc":
qguery. addOr der By( CUSTOVER. NAME. asc());
br eak;
case "desc":
query. addOr der By ( CUSTOVER. NAME. desc());
br eak;
}
// limt the nunber of records
if (this.limt I'=0) {
query.addLimt(this.limt);
}

if (this.offset '=0) {
query. addOf f set (t his. of fset);
}
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/1 return an array of naps
return query.fetchMaps();

CustomerManager Class

The CustomerManager classthat is defined next isakind of businesslayer between the corresponding controller
and the database. We will use it for adding, editing and deleting a customer. All operationsin this layer will be
performed in a SNAPSHOT-level transaction.

package ru. i base. fbj avaex. nanagers;

i mport org.jooq. DSLCont ext ;

i mport org.springframework. beans. factory. annot ati on. Aut owi r ed;

i nport org.springframework.transaction.annotation. Transacti onal ;
i mport org.springframework.transaction. annotati on. Propagati on;

i nport org.springframework.transaction.annotation.|solation;

i mport static ru.ibase.fbjavaex. exanpl edb. Tabl es. CUSTOVER,
i mport static ru.ibase.fbjavaex. exanpl edb. Sequences. GEN_CUSTOVER | D;

/**

* Custoner manager

*

* @ut hor Sinonov Denis

*/

public class Custoner Manager {

@\wut owi red(required = true)
private DSLContext dsl;

/ *

Addi ng a custoner

@ar am nane
@ar am addr ess
@ar am zi pcode
* @aram phone
*/
@ransacti onal (propagati on = Propagati on. REQUI RED,

i sol ation = Isol ati on. REPEATABLE_READ)
public void create(String nane, String address, String zipcode, String phone) {
if (zipcode !'= null) {

if (zipcode.trin().isEmpty()) {
zi pcode = null;
}

* F X % %k %

}
int customerld = this.dsl.nextval (GEN_CUSTOVER I D). intVal ue();
t his. dsl

.insertlnto( CUSTOVER,
CUSTOVER. CUSTOMER _I D,
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CUSTOVER. NAME,
CUSTOVER. ADDRESS,
CUSTOMER. ZI PCODE
CUSTQOVER. PHONE)

. val ues(
customer | d,
nane,
addr ess,
zi pcode,
phone

)

.execute();

}
/

*

Editing a custoner

@ar am custonerld
@ar am nane
@ar am addr ess
@ar am zi pcode
* @ar am phone
*/
@ransacti onal (propagati on = Propagati on. REQUI RED
i solation = Isol ati on. REPEATABLE READ)
public void edit(int custonmerld, String nane, String address,
String zipcode, String phone) {

ERE R R

if (zipcode !'= null) {

if (zipcode.trin().isEmty()) {
zi pcode = nul |
}

}

t hi s. dsl . updat e( CUSTOVER)
. set (CUSTOVER. NAME, nane)
. set (CUSTOVER. ADDRESS, address)
. set (CUSTOVER. ZI PCODE, zi pcode)
. set (CUSTOVER. PHONE, phone)
. wher e( CUSTOVER. CUSTOMVER | D. eq(custonerld))
.execute();

}

/**
* Del eting a custoner
*
* @aram custonerld
*/
@ransacti onal (propagati on = Propagati on. REQUI RED
i solation = Isol ati on. REPEATABLE READ)
public void delete(int custonerld) ({
t hi s. dsl . del et eFr om( CUSTOVER)
. wher e( CUSTOVER. CUSTOMVER | D. eq( cust omer 1 d))
.execute();
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Customer Controller Class

Controller classes start with the @Controller annotation. The @RequestMapping annotation preceding the
method is necessary for directing the actions of the controller, for specifying the path that will be used to call
the action.

» The path is specified in the value attribute
» The method attribute specifiesthe HTTP request method (PUT, GET, POST, DELETE)

» Theindex method will betheinput point of our controller. It isresponsiblefor displaying the JSP page (view)
that contains the layout for displaying the grid, the tool bar and the navigation bar.

Data for display are loaded asynchronously by the jqGrid component. The path is/ cust oner / get dat a, to
which the getData method is connected.

getData Method

The getData method contains the additional @ResponseBody annotation for indicating that our method returns
the object for seriaization into a specific format. The annotation @RequestMapping contains the attribute pro-
duces = MediaType.APPLICATION_JSON, directing that the returned object be serialized into the JSON format.

It isin the getData method that we work with the JqGridCustomer class described earlier. The @RequestParam
annotation enables the value of the parameter to be retrieved from the HTTP request. This class method works
with GET requests.

» Thevalue attribute in the @RequestParam annotation defines the name of the parameter to be retrieved from
the HTTP request.

» The Required attribute can designate the HTTP request parameter as mandatory.

» The defaultValue attribute suppliesthe value that isto be used if the HTTP parameter is not specified.

Customer Action Methods

The addCustomer method is used to add a new customer. It is connected with the/ cust omer / cr eat e path
and, unlike the previous method, it works with the POST request. The method returns { success: true} if the
customer is added successfully. If an error occurs, it returns an object with the error message. The addCustomer
method works with the CustomerManager business layer method.

The editCustomer method is connected with the/ cust oner / edi t path. The deleteCustomer method is con-
nected with the/ cust omer / del et e path. Both methods operate on existing customer records.

package ru. i base. fbj avaex. controll ers;

i mport java.util.HashMap;

i mport java.util.Map;

i mport org.springframework. stereotype. Controller;

i mport org. springfranework. ui . Model Map;

i mport org.springframewor k. web. bi nd. annot ati on. Request Mappi ng;
i mport org. springfranework. web. bi nd. annot at i on. Request Met hod;
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i mport org.springframework. web. bi nd. annot ati on. ResponseBody;
i mport org. springfranmework. web. bi nd. annot ati on. Request Par am
i mport javax.ws.rs.core. Medi aType;

i mport org.springframework. beans. factory. annot ati on. Aut owi r ed;
i mport ru.ibase.fbjavaex. managers. Cust omer Manager ;

i mport ru.ibase.fbjavaex.jqgrid.JqGidCustoner;
i mport ru.ibase.fbjavaex.jqgrid.JqG i dDat a;

/**

* Custonmer Controller
*
* @ut hor Sinobnov Denis
*/
@ontroller

public class CustonerController {

@\wut owi red(required = true)
private JqGi dCustoner custonerGid;

@\wut owi red(required = true)
private Customer Manager custoner Manager;

*

/
Def aul t action
Returns the JSP nane of the page (view) to display

L I S

@ar am nmap
* @eturn name of JSP tenplate
*/
@Request Mappi ng(val ue = "/custoner/", nmethod = Request Met hod. GET)
public String index(Mdel Map map) {
return "customer";
}

/

*

Returns JSON data for jqGid

@aram rows nunber of entries per page

@ar am page page nunber

@aram sldx sorting field

@aram sOrd sorting order

@ar am sear ch should the search be perfornmed
@ar am searchFiel d search field

@ar am searchString val ue for searching

@ar am sear chQper search operation

@eturn JSON data for jgGid

ERE R I I T S

*

*/
@request Mappi ng(val ue = "/custoner/getdata",
nmet hod = Request Met hod. GET,
produces = Medi aType. APPLI CATI ON_JSON)
@responseBody
public JgGidData get Dat a(
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/1 nunber of entries per page

@rRequest Paran{val ue = "rows", required = fal se,
defaul t Value = "20") int rows,

/'l page nunber

@Request Par an{val ue = "page", required = fal se,

defaultvalue = "1") int page,

/1 sorting field

@Request Paran{val ue = "sidx", required = fal se,
defaultvalue = "") String sldx,

/1 sorting order

@request Paranm(val ue = "sord", required = fal se,
defaul tvalue = "asc") String sOd,

/1 should the search be perforned

@Request Paran{val ue = " _search", required = fal se,
defaul t Val ue = "fal se") Bool ean search,

I/ search field

@Request Par an{val ue = "searchField", required = fal se,

def aul t Val ue =
/1 value for searching
@Request Paran{val ue = "searchString", required = fal se,
defaultValue = "") String searchString,
/'l search operation
@Request Par anm(val ue = "searchQper", required = fal se,
defaultvalue = "") String searchQper,

) String searchField,

/1 filters
@request Par an{val ue="filters", required=false,
defaul tVal ue="") String filters) {

custonerGid.setLimt(rows);
cust oner Gi d. set PageNo( page) ;
custonerGid. set OrderBy(sldx, sOd);
if (search) {

custoner Gri d. set SearchCondi ti on(searchFi el d, searchString, searchOper);

}
return custonerGid.getJqGidData();
}
@Request Mappi ng(val ue = "/custoner/create",

nmet hod = Request Met hod. POST,
produces = Medi aType. APPLI CATI ON_JSON)
@responseBody
public Map<String, Object> addCustoner (
@request Paran{val ue = "NAMVE", required = true,
defaultvalue = "") String nane,
@Request Par an{val ue = "ADDRESS", required = fal se,
defaultvalue = "") String address,
@Request Par an{val ue = "ZI PCODE", required = fal se,
defaultvalue = "") String zipcode,
@Request Paran(val ue = "PHONE", required = fal se,
defaultvalue = "") String phone) {
Map<String, Object> map = new HashMap<>();
try {
cust oner Manager . cr eat e( nanme, address, zipcode, phone);
map. put ("success", true);
} catch (Exception ex) {
map. put ("error", ex.getMessage());

return nmap;
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}

@Request Mappi ng(val ue = "/custoner/edit",
net hod = Request Met hod. POST,
produces = Medi aType. APPLI CATI ON_JSON)
@RresponseBody
public Map<String, Object> editCustomer(
@Request Paran{val ue = "CUSTOVER I D', required = true,

defaul tvalue = "0") int custonerld,
@request Par an{val ue = "NAVE", required = true,

defaultvalue = "") String nane,
@request Par an{val ue = "ADDRESS", required = fal se,

defaultVvalue = "") String address,
@rRequest Par an{val ue = "ZI PCODE", required = fal se,

defaultVvalue = "") String zi pcode,
@Request Paran{val ue = "PHONE", required = fal se,

defaultvalue = "") String phone) {

Map<String, Object> map = new HashMap<>();

try {
cust oner Manager . edit (custoner | d, name, address, zipcode, phone);

map. put ("success", true);
} catch (Exception ex) {
map. put ("error", ex.getMessage());

}
return map;
}
@rRequest Mappi ng(val ue = "/custoner/del ete",

nmet hod = Request Met hod. POST,
produces = Medi aType. APPLI CATI ON_JSON)
@responseBody
public Map<String, Object> del et eCustoner
@request Param(val ue = "CUSTOVER | D', required = true,
defaultvalue = "0") int custonerld) {
Map<String, Object> map = new HashMap<>();

try {
cust oner Manager . del et e(cust oner 1 d);

map. put ("success", true);
} catch (Exception ex) {
map. put ("error", ex.getMessage());

return nmap;

Customer Display

The JSP page for displaying the customer modul e contains nothing special: the layout with the main parts of the
page, the table for displaying the grid and the block for displaying the navigation bar. JSP templates are fairly
unsophisticated. If you wish, you can replace them with other template systems that support inheritance.

The. . /] spf/head. j spf file contains common scripts and stylesfor all website pagesandthe. . /j spf/
nmenu. j spf file contains the website's main menu. Their code is not reproduced here: it is quite smple and
you can examine it in the project's source if you are curious.
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<%@page content Type="text/htm " pageEncodi ng="UTF-8" %

<U@taglib uri="http://java.sun.conljsp/jstl/core" prefix="c" %

<c:set var="cp" val ue="${pageCont ext . request. servl et Cont ext. cont ext Pat h}"
scope="request" />

<! DOCTYPE htm >

<htm >

<head>
<meta http-equi v="Content-Type" content="text/htm ; charset=UTF-8">
<title>An exanple of a Spring MVC application using Firebird

and jOOQ</titl e>

<l-- Scripts and styles -->
<%@include file="../jspf/head.spf" %
<script src="${cp}/resources/js/jqGidCustoner.js"></script>

</ head>

<body>

<l-- Navigation nenu -->
<%@include file="../jspf/menu.jspf" %

<di v cl ass="cont ai ner body-content">
<h2>Cust oner s</ h2>

<tabl e id="jgGidCustoner"></tabl e>
<di v id="j gPager Cust oner"></di v>

<hr/>
<f oot er >
<p>© 2016 - An exanple of a Spring MVC application
using Firebird and j OOQ</ p>
</ footer>
</ di v>

<script type="text/javascript">
$(docunent) . ready(function () {
JqGi dCust oner ({
baseAddress: ' ${cp}’

1)
1)

</script>

</ body>
</htm >

Thebasic logic on the client sideis concentrated inthe/ r esour ces/ j s/ j q& i dCust oner . j s JavaScript
module.

var JgGidCustonmer = (function ($) {

return function (options) {
var jqGidCustoner = {
dbGid: null,
options: $.extend({
baseAddress: null,
showkdi t or Panel : true
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}, options),

/1 return nodel description

get Col Model : function () {

return |
{

| abel: 'Id",
nanme: 'CUSTOMER ID, // field nane
key: true,
hi dden: true

| abel : ' Name',
name: ' NAME' ,
wi dt h: 240,
sortable: true,
editabl e: true,
edittype: "text", // input field type in the editor
search: true,
sear choptions: {
/1 allowed search operators
sopt: ['eq', '"bw, 'cn']
b
/1 size and maxi num |l ength for the input field
editoptions: {size: 30, naxlength: 60},
editrules: {required: true}

| abel : ' Address',

name: ' ADDRESS' ,

wi dt h: 300,

sortable: false, // prohibit sorting

editabl e: true,

search: false, // prohibit search

edittype: "textarea", // Meno field

edi toptions: {maxlength: 250, cols: 30, rows: 4}

| abel : ' Zip Code',

nane: 'ZlI PCODE ,

wi dt h: 30,

sortable: false,

edi tabl e: true,

search: fal se,

edittype: "text",

editoptions: {size: 30, nmaxlength: 10}

| abel : ' Phone',

nane: ' PHONE' ,

wi dt h: 80,

sortable: false,

edi tabl e: true,

search: fal se,

edittype: "text",

editoptions: {size: 30, nmaxlength: 14}
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[l grid initialization
initGid: function () {
/1 url to retrieve data
var url = jgGidCustoner. options. baseAddress
+ '/customer/getdata';
jgGidCustomer.dbGid = $("# qGidCustonmer").jqGid({
url: url,
datatype: "json", // data format
ntype: "GET", // request type
col Model : j qGri dCust oner. get Col Model (),
rowNum 500, // nunber of rows displayed
| oadonce: false, // load only once
sortname: 'NAME', // Sorting by NAME by default
sortorder: "asc",
wi dt h: wi ndow. i nnerWdth - 80,
hei ght: 500,
view ecords: true, // display the nunber of records
gui Styl e: "bootstrap",
i conSet: "fontAwesone",
caption: "Customers",
/1 navigation item
pager: 'jqgPager Custoner'’
)5
lis
/1 editing options
get Edi t Options: function () {
return {
url: jgGidCustoner.options. baseAddress + '/custoner/edit',
rel oadAfterSubmit: true,
cl oseOnEscape: true,
cl oseAfterEdit: true,
drag: true,
wi dt h: 400,
afterSubnmit: jqGidCustoner.afterSubnit,
editData: {
/1 In addition to the values fromthe form pass the key field
CUSTOMVER_I D function () {
/1 get the current row
var sel ectedRow = jqGidCustoner.dbGid. getGidParan("selrow');
/1 get the value of the field CUSTOMER I D
var value = jqGidCustoner.dbGid. getCell (sel ect edRow,
" CUSTOVER_I D );
return val ue;
}
}

5
b
/1 Add options
get AddOpti ons: function () {
return {
url: jgGidCustomer.options. baseAddress + '/custoner/create',
rel oadAfterSubnit: true,
cl oseOnEscape: true,
cl oseAfter Add: true,
drag: true,
wi dt h: 400,
afterSubnit: jqGidCustoner.afterSubnit
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b
/1 Edit options
get Del eteOptions: function () {
return {
url: jgGidCustomer.options. baseAddress + '/custoner/delete',
rel oadAfterSubmt: true,
cl oseOnEscape: true,
cl oseAfterDel ete: true,
drag: true,
nsg: "Delete the sel ected custoner?”,
afterSubnit: jqGidCustoner.afterSubnit,
del Dat a: {
/1 pass the key field
CUSTOMER I D function () {
var sel ectedRow = jqGidCustoner.dbGid. get GidParan("selrow');
var value = jqGidCustoner.dbGid. get Cell (sel ect edRow,
' CUSTOMER I D' ) ;
return val ue;
}
}
5
lis
/1 initializing the navigation bar with editing dial ogs
i nitPagerWthEditors: function () {
jgGidCustoner.dbGid.jgGid(' navGid', '#j gPagerCustomner',
{
/1 buttons
search: true,
add: true,
edit: true,
del : true,
view true,
refresh: true,
/1 button captions
searchtext: "Search",
addtext: "Add",
edittext: "Edit",
del text: "Delete",
viewtext: "View',
viewtitle: "Selected record",
refreshtext: "Refresh"
1o
j G i dCust oner . get Edi t Opti ons(),
j qGri dCust oner . get AddOpti ons(),
j qGi dCust oner. get Del et eOpti ons()
)
b
/1 initialize the navigation bar w thout editing dial ogs
i nitPagerWthout Editors: function () {
jqGidCustoner.dbGid.jgGid(' navGaid', '# qPagerCustoner',
{
/1 buttons
search: true,
add: fal se,
edit: false,
del : fal se,
view false,
refresh: true,
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/1 button captions
searchtext: "Search",
viewtext: "View',

viewitle: "Selected record",
refreshtext: "Refresh"

)
lis
/1 initialize the navigation bar
i nitPager: function () {
if (jqGidCustoner.options.showEditorPanel) {
j qGri dCust oner.initPager WthEditors();
} else {
j qGri dCust oner.initPager Wt hout Edi tors();
}

lis
/[l initialize
init: function () {
jgGidCustoner.initGid();
j G i dCust oner. i nit Pager();
b
/1 processor of the results of processing forns (operations)
afterSubnmit: function (response, postdata) ({
var responseData = response.responseJSON;
/1 check the result for error messages
i f (responseData. hasOwnProperty("error")) {
if (responseData.error.length) {
return [fal se, responseData.error];
}

} else {
/1 if an error was not returned, refresh the grid
$(this).jgGid(
'setGi dParam ,
{

dat atype: 'json'

}
).trigger('reloadGid);
}

return [true, "", 0];

}
}i
jgGidCustoner.init();
return jqG i dCust oner;
15
}) (j Query);

Visual Elements

ThejqGrid grid
is created in the initGrid method and is bound to the html element with the jgGridCustomer identifier. The
grid column desciptions are returned by the getColModel method.

Each column in jgGrid has a number of properties available. The source code contains comments explain-
ing column properties. Y ou can read more details about configuring the model of jgGrid columns in the
ColModel API section of the documentation for the jgGrid project.
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The navigation bar
can be created either with edit buttons or without them, using the initPagerwithEditors and initPagerwith-
outEditors methods, respectively. The bar constructor bindsit to the element with the jgPagerCustomer iden-
tifier. The options for creating the navigation bar are described in the Navigator section of the jqGrid doc-
umentation.

Functions and Settings for Options
ThegetEditOptions, getAddOptions, getDeleteOptions functionsreturn the optionsfor the edit, add and del ete
dialog boxes, respectively.

The url property defines the URL to which the data will be submitted after the OK button in clicked in the
dialog box.

TheafterSubmit property marksthe event that occursafter the datahave been sent to the server and aresponse
has been received back.

The afterSubmit method checks whether the controller returns an error. The grid is updated if no error is
returned; otherwise, the error is shown to the user.

Note

The editData property allows you to specify the values of additional fields that are not shown in the edit
dialog box. Edit dialog boxes do not show the values of hidden fields and it is rather tedious if you want
to display automatically generated keys.

Creating Secondary Modules

A secondary module typically contains many more records than a primary one and new records are added fre-
guently. Most secondary tables contain a field with the record creation date. In order to reduce the amount of
retrieved data, the notion of awork period is often incorporated to limit the range of data sent to the client. A
work period isarange of datesfor which the records are required. The work period is described by the Working-
Period class, defined viathe workingPeriod bean in the ru.ibase.fbjavaex.config.JoogConfig configuration class.

package ru. i base. f bj avaex. confi g;

i mport java.sql . Ti nmestanp;
i mport java.time.Local DateTi ne;

/**

* Working period
* @ut hor Sinonov Denis
*/
public class Worki ngPeriod {

private Ti nestanp begi nDat e;
private Tinestanp endDat e;

/**

* Constructor
*/
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Wor ki ngPeri od() {
/1 in real applications is calculated fromthe current date
t hi s. begi nDate = Ti mest anp. val ue ("2015- 06-01 00: 00: 00");
t hi s. endDate = Ti nest anp. val ueX (Local Dat eTi me. now() . pl usDays(1));

}

/**

* Returns the start date of the work period
* @eturn
*/
public Tinestanp getBegi nDate() {
return this. beginDate;
}

/**
* Returns the end date of the work period
* @eturn
*/
public Tinestanp get EndDate() {
return this.endbDate;
}

/**

* Setting the start date of the work period
*
* @aram val ue
*/
public void setBegi nDat e( Ti mestanp val ue) {
t hi s. begi nDat e = val ue;
}

/**

* Setting the end date of the work period
* @aram val ue
*/
public void set EndDat e(Ti nestanp val ue) {
this. endDate = val ue;
}

/**

* Setting the working period
* @ar am begi nDat e
* @ar am endDat e
*/
public void set RangeDat e( Ti mest anp begi nDate, Ti nmestanp endDate) {
t hi s. begi nDat e = begi nDat ¢;
t hi s. endDat e = endDat e;

In our project we have only one secondary module called "Invoices'. An invoice consists of a header where
some general attributes are described (number, date, customer ...) and one or more invoice items (product name,
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guantity, price, etc.). Theinvoice header is displayed in the main grid while items can be viewed in adetail grid
that is opened with aclick on the "+" icon of the selected document.

We implement a class, inherited from the ru.ibase.fbjavaex.jggrid.JqGrid abstract class described earlier, for
viewing the invoice headers viajqGrid. Searching can be by customer name or invoice date and reversible date
order is supported, too.

package ru. i base. fbjavaex.jqgrid;

i mport java.sql.*;
i mport org.jooq.*;

i mport java.util.List;

i mport java.util. Map;

i mport org. springframework. beans. factory. annot ati on. Aut ow r ed;
i mport ru.ibase. fbjavaex.config. Wrki ngPeri od;

import static ru.ibase.fbjavaex. exanpl edb. Tabl es. | NVO CE;
i mport static ru.ibase.fbjavaex. exanpl edb. Tabl es. CUSTOVER,

/**

* &id handler for the invoice journal

*

* @ut hor Sinonov Denis

*/

public class JgGidlnvoice extends JgGid {

@\wutow red(required = true)
private WorkingPeriod worki ngPeri od;

/**

* Addi ng a search condition
* @aram query
*/
private voi d nakeSear chConditi on(Sel ect Query<?> query) {
/] adding a search condition to the query,
/1 if it is produced for different fields,
/1 different conparison operators are avail abl e when searchi ng.
if (this.searchString.isEmpty()) {
return;

}

if (this.searchField.equals("CUSTOVER NAME")) {
switch (this.searchOper) ({
case "eq": // equal
query. addCondi t i ons( CUSTOVER. NAME. eq(t his. searchString));
br eak;
case "bw': // starting with
query. addCondi ti ons( CUSTOVER. NAME. startsWth(this.searchString));
br eak;
case "cn": // containing
query. addCondi t i ons( CUSTOVER. NAME. cont ai ns(t hi s. searchString));
br eak;
}
}

i f (this.searchField.equal s("lI NVO CE_DATE")) {
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Ti mest anp dat eVal ue = Ti nmest anp. val ueOf (t hi s. searchString);

switch (this.searchOper) {
case "eq": /Il =

query. addCondi ti ons( | NVO CE. | NVO CE_DATE. eq( dat eVal ue) ) ;

br eak;
case "It": /] <

query. addCondi ti ons(I NVO CE. | N\VO CE_DATE. | t (dat eVal ue) ) ;

br eak;
case "le": [/ <=

query. addCondi ti ons( | NVO CE. | NVO CE_DATE. | e( dat eVal ue) ) ;

br eak;
case "gt": [/ >

query. addCondi ti ons( I NVO CE. | NVO CE_DATE. gt (dat eVal ue) ) ;

br eak;
case "ge": [ >=

query. addCondi ti ons( | NVO CE. | NVO CE_DATE. ge( dat eVal ue) ) ;

br eak;

}

/**

* Returns the total number of records
*
* @eturn
*/
@wverride
public int getCountRecord() ({
Sel ect Fi nal St ep<?> sel ect
= dsl . sel ect Count ()

.from( I NvO CE)
.wher e(1 NVO CE. | N\VO CE_DATE. bet ween(

t hi s. wor ki ngPer i od. get Begi nDat e(),
t hi s. wor ki ngPer i od. get EndDate()));

Sel ect Query<?> query = sel ect. get Query();

if (this.searchFlag) {
makeSear chCondi ti on(query);
}

return (int) query.fetch().getVal ue(0, 0);

/**

* Returns the list of invoices
*
* @eturn
*/
@verride
public List<Map<String, Object>> getRecords() {
Sel ect Fi nal St ep<?> sel ect = dsl . sel ect(
I NVO CE. | NvO CE_I D,
I N\VO CE. CUSTOVER | D,
CUSTOMER. NAME. as( " CUSTOVER_NAME") ,
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I N\VO CE. | NVO CE_DATE,
I NVO CE. PAI D,
| NVOl CE. TOTAL_SALE)
. fron( I NvO CE)
. i nnerJoi n( CUSTOVER) . on( CUSTOVER. CUSTOVER_| D. eq( | NVO CE. CUSTOVER | D))
. wher e(1 NVO CE. | NVO CE_DATE. bet ween(
t hi s. wor ki ngPer i od. get Begi nDat e(),
t hi s. wor ki ngPeri od. get EndDate()));

Sel ect Query<?> query = sel ect. get Query();
/1 add a search condition
if (this.searchFlag) {
makeSear chCondi ti on(query);
}

/1 add sorting
if (this.sldx.equals("INVO CE DATE")) {
switch (this.sOd) {
case "asc":
query.addOrder By(1 NvO CE. | NVO CE_DATE. asc());
br eak;
case "desc":
query. addOrder By(I NVO CE. | NVO CE_DATE. desc());
br eak;

}
}
// limt the nunber of records and add an of fset
if (this.limt I'=0) {
query.addLimt(this.limt);
}

if (this.offset '=0) {
query. addOf f set (t his. of fset);
}

return query.fetchMaps();

Invoice Items

We make the class for viewing the invoice items via jgGrid a little simpler. Its records are filtered by invoice
header code and user-driven search and sort options are not implemented.

package ru. i base. fbj avaex.jqgrid;
i mport org.jooq.*;

import java.util.List;
i mport java.util.Map;

i mport static ru.ibase.fbjavaex. exanpl edb. Tabl es. | N\VO CE_LI NE;
i mport static ru.ibase.fbjavaex. exanpl edb. Tabl es. PRODUCT;

/**

* The grid handler for the invoice itens
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*

* @ut hor Sinonov Denis
*/
public class JgGidlnvoiceLine extends JqGid {

private int invoiceld;

public int getlnvoiceld() {
return this.invoiceld,;

}

public void setlnvoiceld(int invoiceld) {
this.invoiceld = invoiceld;

}

/**

* Returns the total number of records
*
* @eturn
*/
@wverride
public int getCountRecord() ({
Sel ect Fi nal St ep<?> sel ect
= dsl . sel ect Count ()
.from(1 NVO CE_LI NE)
.where(lI NVO CE_LINE. I NVO CE_I D. eq(this.invoiceld));

Sel ect Query<?> query = sel ect. get Query();

return (int) query.fetch().getVal ue(0, 0);

/**

* Returns invoice itens
*
* @eturn
*/
@wverride
public List<Map<String, Object>> getRecords() {
Sel ect Fi nal St ep<?> sel ect = dsl . sel ect(
| N\VOl CE_LI NE. | N\VOI CE_LI NE_I D,
I NVO CE_LI NE. | NvO CE_I D,
| N\VOl CE_LI NE. PRODUCT I D,
PRODUCT. NAME. as( " PRODUCT_NAME") ,
| N\VOl CE_LI NE. QUANTI TY,
| NVO CE_LI NE. SALE_PRI CE,
| N\VOl CE_LI NE. SALE_PRI CE. mul (I NVO CE_LI NE. QUANTI TY) . as(" TOTAL"))
.from(I NVO CE_LI NE)
. i nner Joi n( PRODUCT) . on( PRODUCT. PRODUCT_I D. eq( | NVvO CE_LI NE. PRODUCT_I D))
.where(I NVO CE LINE. INVO CE I D. eq(this.invoiceld));

Sel ect Query<?> query = sel ect. get Query();
return query.fetchMaps();
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InvoiceManager Class

The ru.ibase.fbjavaex.managers.InvoiceManager class is a kind of business layer that will be used to direct
adding, editing and deleting invoices and their items, along with invoice payment. All operations in this layer
will be performed in a SNAPSHOT transaction. We have chosen to have our application perform all of the
invoice management options in this class by calling stored procedures. It is not mandatory to do it this way, of
course. It isjust one option.

package ru. i base. f bj avaex. nanagers;

i mport java.sql. Ti mestanp;

i mport org.jooqg. DSLCont ext ;

i mport org. springframework. beans. factory. annot ati on. Aut ow r ed;

i mport org.springframework.transaction. annotation. Transacti onal ;
i mport org.springframework.transacti on. annot ati on. Propagati on;

i mport org.springframework.transacti on. annotation.|solation;

import static ru.ibase.fbjavaex. exanpl edb. Sequences. GEN | NvO CE_| D,

i nport static ru.ibase.fbjavaex. exanpl edb. Routi nes. spAddl nvoi ce;

i mport static ru.ibase.fbjavaex. exanpl edb. Routi nes. spEdi t | nvoi ce;

i nport static ru.ibase.fbjavaex. exanpl edb. Routi nes. spPayFor | novi ce;
import static ru.ibase.fbjavaex. exanpl edb. Routi nes. spDel et el nvoi ce;

i nport static ru.ibase.fbjavaex. exanpl edb. Routi nes. spAddl nvoi ceLi ne;

i mport static ru.ibase.fbjavaex. exanpl edb. Routi nes. spEdi tl nvoi celLi ne;

i mport static ru.ibase.fbjavaex. exanpl edb. Routi nes. spDel et el nvoi ceLi ne;
/**

* | nvoi ce manager

*

* @ut hor Sinonov Denis

*/

public class |nvoi ceManager {

@\wutow red(required = true)
private DSLContext dsl;

/**

* Add invoice

*

* @aram custonerld

* @aram i nvoi ceDat e

*/
@ransactional (propagati on = Propagati on. REQU RED,

i solation = |sol ati on. REPEATABLE READ)
public void create(lnteger custonerld,
Ti mest anp i nvoi cebDate) {
int invoiceld = this.dsl.nextval (GEN_INVO CE_ID).intValue();

spAddl nvoi ce(t hi s.dsl.configuration(),
i nvoi cel d,
customer| d,
i nvoi ceDate);
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*

/
Edit invoice

@aram i nvoi cel d
@ar am custonerld
* @aram invoi ceDat e
*/
@ransacti onal (propagati on = Propagati on. REQUl RED,
i sol ation = Isol ati on. REPEATABLE READ)
public void edit(lnteger invoiceld,
I nt eger custonerld,
Ti mest anp i nvoi ceDate) {
spEdi t I nvoi ce(this.dsl.configuration(),
i nvoi cel d,
custonerl d,
i nvoi ceDat e) ;

* O F X % %

}

/**

* Paynent of invoices

*

* @araminvoiceld

*/
@ransacti onal (propagati on = Propagati on. REQUI RED,

i solation = Isol ati on. REPEATABLE READ)
public void pay(lnteger invoiceld) {
spPayFor | novi ce(this.dsl.configuration(),
i nvoi cel d);

}

/**

* Del ete invoice

*

* @araminvoiceld

*/
@ransacti onal (propagati on = Propagati on. REQU RED,

i sol ation = Isol ati on. REPEATABLE READ)
public void delete(lnteger invoiceld) {
spDel et el nvoi ce(this.dsl.configuration(),
i nvoi cel d);

}

/**

* Add invoice item
*
* @araminvoiceld
* @aram productld
* @aramquantity
*/
@ransacti onal (propagati on = Propagati on. REQU RED,
i sol ation = Isol ati on. REPEATABLE READ)
public void addl nvoi ceLi ne(l nteger invoiceld,
I nt eger productld,
I nteger quantity) {
spAddl nvoi ceLi ne(this.dsl.configuration(),
i nvoi cel d,
productld,
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quantity);
}

/**
* Edit invoice item
*
* @aram invoi celLineld
* @aramquantity
*/
@ransactional (propagati on = Propagati on. REQUI RED,
i solation = Isol ati on. REPEATABLE_READ)
public void editlnvoicelLine(lnteger invoicelLineld,
I nteger quantity) {
spEdi t | nvoi ceLi ne(this.dsl.configuration(),
i nvoi celLi nel d,
quantity);
}

/**

* Delete invoice item

*

* @araminvoicelLineld
*/
@ransactional (propagati on = Propagati on. REQUI RED,
i solation = Isol ati on. REPEATABLE_READ)
public void del etelnvoi ceLi ne(lInteger invoicelLineld) {
spDel et el nvoi ceLi ne(this.dsl.configuration(),
i nvoi ceLi nel d);

Invoice Controller Class

Now we move on to writing the controller. The input point of our controller will be the index method, that is
responsible for displaying the JSP page (view). This page contains the layout for displaying the grid and the
tool and navigation bars.

Datafor displaying invoice headers areloaded asynchronously by thejqGrid component (thepathis/ i nvoi ce/
get dat a). The getData method is connected with this path, similarly to the primary modules. Invoice items
are returned by the getDetailData method (the pathis/ i nvoi ce/ get det ai | dat a). The primary key of the
invoice whose detail grid is currently open is passed to this method.

The methodsimplemented are addInvoice, editinvoice, deletel nvoice, paylnvoicefor invoice headersand addin-
voicelLine, editinvoicelLine, deletelnvoiceline for invoice line items.

package ru.i base. fbjavaex.controllers;

i mport java.sql. Ti mestanp;

i mport java.util.HashMap;

i mport java.util.Map;

import java.util.Date;

i mport java.text.ParseException;

i mport java.text.Sinpl eDat eFor nat ;

i nport java. beans. PropertyEditor Support;
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i nport javax.ws.rs.core. Medi aType;

i mport org.springframework. beans. factory. annot ati on. Aut owi r ed;
i nport org.springfranmework. stereotype. Controller;

i mport org.springframework. ui. Model Map;

i mport org. springframewor k. web. bi nd. annot ati on. Request Mappi ng;
i mport org. springframework. web. bi nd. annot ati on. Request Met hod,;

i mport org. springfranmewor k. web. bi nd. annot ati on. Request Par am

i mport org. springframework. web. bi nd. annot ati on. ResponseBody;

i mport org. springfranmework. web. bi nd. annot ati on. | ni t Bi nder;

i mport org.springframework. web. bi nd. WebDat aBi nder ;

i nport ru.ibase.fbjavaex.jqgrid.JgGidlnvoice;

i mport ru.ibase.fbjavaex.jqgrid.JgGidlnvoiceline;

i mport ru.ibase.fbjavaex. managers. | nvoi ceManager;
i mport ru.ibase.fbjavaex.jqgrid.JqgGidDat a;
/**

* | nvoice controller
*
* @ut hor Sinonov Denis
3]
@ontroll er
public class InvoiceController {

@\wut owi red(required = true)
private JqGidl nvoi ce invoiceGid;

@\wut owi red(required = true)
private JqGidl nvoi ceLi ne invoicelLi neGid;

@\wut owi red(required = true)
private |nvoi ceManager invoi ceManager;

/**

* Describe how a string is converted to a date
* fromthe input paraneters of the HTTP request
* @ar am bi nder
*/
@ ni t Bi nder
public void initBinder(WbDat aBi nder bi nder) {
bi nder. regi st er Cust onEdi t or ( Ti mest anp. cl ass,
new PropertyEdit or Support () {
@verride
public void setAsText(String value) {
try {
if ((value == null) || (value.isEnmpty())) {
set Val ue(nul 1) ;
} else {
Dat e parsedDate = new Si npl eDat eFor mat ("yyyy- Mt dd' T' HH: nm ss")
. parse(val ue);
set Val ue(new Ti mest anp( parsedDate.getTine()));

} catch (ParseException e) {
t hrow new java.l ang. |11 egal Argunent Excepti on(val ue);
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}
}
1)
}

/**

* Default action

* Returns the JSP nane of the page (view) to display

* @aram nmap

* @eturn JSP page nane

*/

@request Mappi ng(val ue = "/invoice/", nethod = Request Met hod. GET)
public String index(Mdel Map map) {

return "invoice";

}

/**

* Returns a list of invoices in JSON format for jqGid
*

* @aramrows nunber of entries per page
* (@aram page current page nunber

* @aramsldx sort field

* @aramsOrd sorting order

* @aram search search flag

* @aram searchField search field

* @aram searchString search val ue

* @aram sear chQper conpari son operation
* @aramfilters filter

* @eturn

*/

@request Mappi ng(val ue = "/invoi ce/ getdata",
net hod = Request Met hod. GET,
produces = Medi aType. APPLI CATI ON_JSON)

@RresponseBody
public JgGidData get Dat a(
@Request Paran{val ue = "rows", required = fal se,
defaul t Value = "20") int rows,
@Request Par an{val ue = "page", required = fal se,
defaul tvalue = "1") int page,
@Request Paran{val ue = "sidx", required = fal se,
defaultvalue = "") String sldx,
@Request Paran{val ue = "sord", required = fal se,

defaul t Value = "asc") String sOd,
@Request Paran{val ue = " _search", required = fal se,

defaul t Val ue = "fal se") Bool ean search,
@rRequest Par an{val ue = "searchField", required = fal se,
defaultValue = "") String searchField,
@request Paran{val ue = "searchString", required = fal se,
defaultValue = "") String searchString,
@Request Paran{val ue = "searchQper", required = fal se,
defaultValue = "") String searchCper,
@request Paran{value = "filters", required = fal se,
defaultvValue = "") String filters) {

if (search) {
i nvoi ceGri d. set SearchCondi ti on(searchFi el d, searchString,

sear chQper) ;
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}

i nvoi ceGid.setLimt(rows);

i nvoi ceGri d. set PageNo( page) ;

i nvoi ceGi d. set OrderBy(sldx, sOd);

return invoice&id.getJgGidData();

}
/**
* Add invoice
*
* @aram custonerld custoner id
* @araminvoi ceDate invoice date
* @eturn
*/
@equest Mappi ng(val ue = "/invoicel/create",

net hod = Request Met hod. POST,
produces = Medi aType. APPLI CATI ON_JSON)
@RresponseBody
public Map<String, Object> addl nvoice(
@Request Paran{val ue = "CUSTOVER | D', required = true,

defaultvValue = "0") Integer custonerld,
@request Paran{val ue = "I N\VO CE DATE", required = fal se,
defaultVvalue = "") Tinmestanp invoiceDate) {
Map<String, Object> map = new HashMap<>();

try {
i nvoi ceManager . creat e(custonerld, invoiceDate);

map. put ("success", true);
} catch (Exception ex) {

map. put ("error", ex.getMessage());
}

return map;

}
/

*

Edit invoice

@aram invoiceld invoice id
@ar am custonerld custoner id
@aram i nvoi ceDat e i nvoi ce date
* @eturn
*/
@request Mappi ng(val ue = "/invoicel/edit",
nmet hod = Request Met hod. POST,
produces = Medi aType. APPLI CATI ON_JSON)

E o R

@responseBody
public Map<String, Object> editlnvoice(
@Request Param(value = "INVOCE_ID', required = true,
defaul tVvalue = "0") Integer invoiceld,
@Request Param(val ue = "CUSTOVER | D', required = true,
defaul tVvalue = "0") Integer custonerld,
@request Par an{val ue = "I NVO CE_DATE", required = fal se,
defaultvalue = "") Tinmestanp invoiceDate) {
Map<String, Object> map = new HashMap<>();
try {

i nvoi ceManager . edi t (i nvoi celd, custonerld, invoiceDate);
map. put ("success", true);
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} catch (Exception ex) {
map. put ("error", ex.getMessage());

return nmap;

}

/**

* Pays an invoice
*
* @araminvoiceld invoice id
* @eturn
*/
@request Mappi ng(val ue = "/invoi ce/ pay",
net hod = Request Met hod. POST,
produces = Medi aType. APPLI CATI ON_JSON)

@ResponseBody
public Map<String, Object> paylnvoice(
@Request Paranm{value = "INVOCE ID"', required = true,
defaul tValue = "0") Integer invoiceld) {
Map<String, Object> map = new HashMap<>();
try {

i nvoi ceManager . pay(i nvoi cel d);
map. put ("success", true);
} catch (Exception ex) {
map. put ("error", ex.getMessage());
}

return map;

}

/**
* Del ete invoice
*
* @araminvoiceld invoice id
* @eturn
*/
@request Mappi ng(val ue = "/invoi ce/ del ete",
nmet hod = Request Met hod. POST,
produces = Medi aType. APPLI CATI ON_JSON)

@responseBody
public Map<String, Object> del etelnvoice(
@Request Param(value = "INVOCE_ID', required = true,
defaultVvalue = "0") Integer invoiceld) {
Map<String, Object> map = new HashMap<>();
try {

i nvoi ceManager . del et e(i nvoi cel d);
map. put ("success", true);

} catch (Exception ex) {
map. put ("error", ex.getMessage());

return nmap;

}

/)\'*

* Returns invoice item

*

* @araminvoice id invoice id
* @eturn

3]
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@Request Mappi ng(val ue = "/invoi ce/ getdetail data",
net hod = Request Met hod. GET,
produces = Medi aType. APPLI CATI ON_JSON)

@RresponseBody
public JgGidData get Det ail Dat a(
@Request Paran{value = "INVOCE ID', required = true) int invoice_id) {

i nvoi ceLi neGi d. setlnvoiceld(invoice_id);

return invoicelLineGid.getJqGidData();

}

/**

* Add invoice item

*

* @araminvoiceld invoice id

* @aram productld product id

* @aramquantity quantity of products

* @eturn

*/

@rRequest Mappi ng(val ue = "/invoice/createdetail ",

nmet hod = Request Met hod. POST,
produces = Medi aType. APPLI CATI ON_JSON)

@responseBody
public Map<String, Object> addlnvoi ceLi ne(
@Request Param(value = "INVOCE_ID', required = true,

defaultVvalue = "0") Integer invoiceld,
@Request Paranm(val ue = "PRODUCT_I D", required = true,
defaultVvalue = "0") Integer productld,
@Request Par an{val ue = "QUANTI TY", required = true,
defaultvalue = "0") Integer quantity) {
Map<String, Object> map = new HashMap<>();
try {
i nvoi ceManager . addl nvoi ceLi ne(i nvoi celd, productld, quantity);
map. put ("success", true);
} catch (Exception ex) {
map. put ("error", ex.getMessage());

return nmap;

}

/)\'*

* Edit invoice item

*

* @araminvoicelLineld invoice itemid
* @aramquantity quantity of products
* @eturn

*/

@request Mappi ng(val ue = "/invoice/editdetail",
nmet hod = Request Met hod. POST,
produces = Medi aType. APPLI CATI ON_JSON)

@responseBody
public Map<String, Object> editlnvoiceLine(
@Request Paranm(value = "INVOCE LINE ID', required = true,

defaul tvalue = "0") Integer invoicelineld,
@Request Par an{val ue = "QUANTI TY", required = true,
defaultVvalue = "0") Integer quantity) {
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Map<String, Object> map = new HashMap<>();

try {
i nvoi ceManager . edi t | nvoi ceLi ne(i nvoi ceLi neld, quantity);
map. put ("success", true);

} catch (Exception ex) {
map. put ("error", ex.getMessage());

return nmap;

}

/**

* Delete invoice item

*

* @araminvoicelLineld invoice itemid

* @eturn

*/

@Request Mappi ng(val ue = "/invoi ce/ del etedetail ",

net hod = Request Met hod. POST,
produces = Medi aType. APPLI CATI ON_JSON)

@RresponseBody
public Map<String, Object> del etelnvoiceLine(
@Request Paran{value = "INVOCE LINE ID', required = true,
defaul tvalue = "0") Integer invoicelLineld) {
Map<String, Object> map = new HashMap<>();
try {

i nvoi ceManager . del et el nvoi ceLi ne(i nvoi ceLi nel d);
map. put ("success", true);

} catch (Exception ex) {
map. put ("error", ex.getMessage());

}

return map;

The invoice controller is very similar to the primary module controllers except for two things:

1. Thecontroller displays and works with the data of both the main grid and the detail grid

2. Invoices are filtered by the date field so that only those invoices that are included in the work period are
displayed

Working with Dates in Java
Working with dates in Javathrows up afew quirks.

The java.sql. Timestamp type in Java supports precision up to nanoseconds whereas the maximum precision of
the TIMESTAMP type in Firebird is one ten-thousandth of a second. That is not really a significant problem.

Date and time types in Java support working with time zones. Firebird does not currently support the TIMES-
TAMP WITH TIMEZONE type. Java works on the assumption that dates in the database are stored in the time
zone of the server. However, time will be converted to UTC during serialization into JSON. It must be taken
into account when processing time data in JavaScript.
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Attention!

Java takes the time offset from its own time zone database, not from the operating system. This practice con-
siderably increases the need to keep up with the latest version of JDK. If you have some old version of JDK
installed, working with date and time may be incorrect.

By default, a date is serialized into JSON in as the number of nanoseconds since January 1, 1970, which is
not always what is wanted. A date can be serialized into a text representation, by setting to False the date
conversion configuration property SerializationFeature. WRITE_DATES_AS_TIMESTAMPS date conversion in
the configureMessageConverters method of the WebAppConfig class.

We will return to date processing alittle later.

@configuration

@Conponent Scan("ru. i base. f bj avaex")

@nabl eWebM/c

public class WebAppConfi g extends WebM/cConfi gurer Adapter {

@wverride
public void configureMessageConverters(
Li st <Htt pMessageConverter<?>> htt pMessageConverters) {
Mappi ngdackson2Ht t pMessageConverter jsonConverter =
new Mappi ngJackson2Ht t pMessageConverter();
oj ect Mapper obj ect Mapper = new Ohj ect Mapper () ;
obj ect Mapper. configure(SerializationFeature. WRI TE_DATES_AS Tl MESTAMPS,
fal se);
j sonConverter. set Obj ect Mapper ( obj ect Mapper) ;
ht t pMessageConvert ers. add(j sonConverter);

The initBinder method of the InvoiceController controller describes how the text representation of a date sent by
the browser is converted into a value of type Timestamp.

Displaying the Invoices

The JSP page contains the layout for displaying the grid with invoice headers and the navigation bar. Invoice
items are displayed as a drop-down grid when the header of the selected invoiceis clicked.

<%@page content Type="text/htm " pageEncodi ng="UTF-8" %

<vg@taglib uri="http://java.sun.coniljsp/jstl/core" prefix="c" %

<c:set var="cp" val ue="${pageCont ext.request. servl et Cont ext. cont ext Pat h}"
scope="request" />

<! DOCTYPE ht i >
<htm >
<head>
<meta http-equi v="Content-Type" content="text/htm ; charset=UTF-8">
<title>An exanple of a Spring MVC application using Firebird and jOOQ</titl e>
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<l-- Scripts and styles -->
<%@include file="../jspf/head.spf" %
<script src="${cp}/resources/js/jqGidProduct.js"></script>
<script src="${cp}/resources/js/jgGidCustomner.js"></script>
<script src="${cp}/resources/js/jqGidlnvoice.js"></script>
</ head>
<body>
<l-- Navigation nenu -->
<%@include file="../jspf/menu.jspf" %

<di v cl ass="cont ai ner body-content">
<h2>| nvoi ces</ h2>

<table id="jgGidlnvoi ce"></tabl e>
<di v id="jgPagerl nvoi ce"></di v>

<hr />
<f oot er >
<p>© 2016 - An exanple of a Spring MVC application using
Firebird and j OOQ</ p>
</ footer>
</ di v>

<script type="text/javascript">
var invoiceGid = null;
$(document) . ready(function () {
i nvoi ceGid = JqgGidl nvoi ce({
baseAddress: ' ${cp}’
1)
1)

</script>

</ body>
</htm >

The basic logic on the client side is concentrated inthe/ r esour ces/ j s/ j g& i dl nvoi ce. j s JavaScript
module.

var JqGidlnvoice = (function ($, jqGidProductFactory, jqGidCustonerFactory) {

return function (options) {
var jgGidlnvoice = {
dbGid: null,
detail Gid: null,
options: $.extend({
baseAddress: nul |

}, options),
/1 return invoice nodel description
get I nvoi ceCol Model : function () {

return [
{
[ abel: "Id",
nane: 'INVOCEID, // field name
key: true,

hi dden: true
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s
{
| abel : ' Custoner |d'
nanme: ' CUSTOVER_ I D ,
hi dden: true,
editrul es: {edithidden: true, required: true},
editabl e: true,
edittype: 'custom, // customtype
editoptions: {
custom el enent: function (value, options) {
/1 add hidden i nput
return $("<input>")
.attr('type', 'hidden')
.attr('rowid' , options.row d)
. addd ass(" For nEl enrent ")
.addd ass("formcontrol ")
.val (val ue)
.get(0);
}
}
s
{
| abel : 'Date',
name: '| NvO CE_DATE',
wi dt h: 60,

sortable: true,
editable: true,
search: true,
edittype: "text", // input type
align: "right",
/1 format as date
formatter: jgGidlnvoice. dateTi neFornmatter,
sorttype: 'date', // sort as date
formatoptions: {
srcformat: '"Y-md\THi:s', // input fornat
newformat: 'Y-md H.i:s' /1 output fornmat
}
editoptions: {
/] initializing the formelenent for editing
datalnit: function (elenent) {
/1 creating datepicker
$(el ement) . dat epi cker ({
id: 'invoi ceDate_datePicker',
dat eFormat: 'dd. mmyy',
m nDat e: new Dat e(2000, 0, 1),
maxDat e: new Dat e(2030, 0, 1)

1)
}
},

sear choptions: {
/1 initializing the formelenent for searching
datalnit: function (elenent) {
/] create datepicker
$(el ement) . dat epi cker ({
id: 'invoi ceDate_datePicker',
dat eFormat: 'dd. mMmyy',
m nDat e: new Dat e(2000, 0, 1),
maxDat e: new Dat e(2030, 0, 1)
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1)
}.
searchoptions: { // search types
sopt: ['eq', 'It', 'le", 'gt',
}
}
| abel : ' Custoner',
nane: ' CUSTOVER_NAME'
wi dt h: 250,

editable: true
edittype: "text",
editoptions: {
size: 50,
max| engt h: 60,
readonly: true
}.
editrules: {required: true},
search: true,
searchoptions: {
sopt: ['eq', "bw, 'cn']

}

| abel : ' Anpunt ',
nanme: ' TOTAL_SALE
wi dth: 60,

sortable: false,

edi tabl e: fal se,

search: fal se

align: "right",

/1 forant as currency

formatter: 'currency',

sorttype: 'number',

searchrul es: {
"required": true,
“nunber": true,
"“mnVal ue": 0

}

| abel : ' Paid',
nane: 'PAID ,
wi dt h: 30,

sortabl e: fal se,
editable: true
search: true,
searchoptions: {
sopt: ['eq']
s
edittype: "checkbox",
formatter: "checkbox",
stype: "checkbox",
align: "center",
editoptions: {
val ue: "1",
offval: "0O"

ge' ]
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|
b,
initGid: function () {
/1l url to retrieve data

var url = jgGidlnvoice.options. baseAddress + '/invoice/getdata';
jgGidlinvoice.dbGid = $("# gGidlnvoice").jgGid({
url: url,

dat atype: "json", // data fornat
ntype: "CGET", // http request type
/1 nodel description
col Model : jqGidl nvoi ce. get | nvoi ceCol Model (),
rowNum 500, // nunber of rows displayed
| oadonce: false, // load only once
/1 default sort by INvVO CE DATE col um
sortnane: ' | NVO CE_DATE' ,
sortorder: "desc", // sorting order
wi dt h: wi ndow. i nnerWdth - 80,
hei ght: 500,
vi ew ecords: true, // display the nunber of entries
gui Styl e: "bootstrap”,
i conSet: "font Awesone",
caption: "lnvoices",
/1 pagi nation el ement
pager: '#j gPagerlnvoice',
subGid: true, // show subGid
/1 javascript function to display the child grid
subG i dRowExpanded: jgGi dl nvoi ce. showChi | dGri d,
subGi dOptions: {
/1 load only once
rel oadOnExpand: fal se,
/1 load the subgrid string only when you click on the "+"
sel ect OnExpand: true

}
1)
},
/] date format function
dat eTi meFormatter: function(cellval ue, options, rowChject) ({
var date = new Date(cellval ue);
return date.tolLocal eString().replace(",", "");
}.
/1 returns a tenplate for the editing dial og
get Tenpl ate: function () {
var tenplate = "<div style="margin-left:15px;"' id="dl gEditlnvoice' >";
tenplate += "<di v>{CUSTOVER | D} </div>";
template += "<div> Date: </div><div>{|NVO CE_DATE} </ di v>";
/1 customer input field with a button
template += "<div> Customer <sup>*</sup>:</div>";
tenplate += "<div>";
template += "<div style="float: |eft;'>{CUSTOVER NAME}</div> ";
tenplate += "<a style="nmargin-left: 0.2em' class="btn' ";
template += "onclick="invoiceGid. showCust omer Wndow(); ";
tenplate += "return fal se;"'>";
templ ate += "<span cl ass='gl yphi con gl yphi con-f ol der-open' >";
tenplate += "</span>Sel ect</a> ";
template += "<div style='clear: both;"'></div>";
tenplate += "</div>";
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template += "<div> {PAID} Paid </div>";
tenplate += "<hr style="width: 100%"'/>";
template += "<div> {sData} {cData} </div>";
tenplate += "</div>";
return tenpl ate;

s

/1 date conversion in UTC

convert ToUTC. function(datetine) {
if (datetinme) {

var dateParts = datetine.split('.");

var date = dateParts[2].substring(0, 4) + '-' +
dateParts[1] + '-' + dateParts[O0];
var time = dateParts[2].substring(5);
if ('time) {
time = '00:00:00;

}

var dt = Date.parse(date + 'T" + tine);

var s = dt.getUTCFull Year() + '-' +
dt.getUTCMonth() + '-' +
dt.getUTCDay() + 'T" +
dt.getUTCHour () + ':' +
dt.getUTCM nute() + ':' +
dt.get UTCSecond() + ' GQGVI';

return s;

} else
return null;

},
/1 returns the options for editing invoices
get Edi tl nvoi ceOptions: function () {
return {
url: jqgG&Gidlnvoice.options. baseAddress + '/invoicel/edit',
rel oadAfterSubmit: true,
cl oseOnEscape: true,
cl oseAfterEdit: true,
drag: true,
nodal : true,
top: $(".container.body-content").position().top + 150,
left: $(".container.body-content").position().left + 150,
tenmpl ate: jqgGidlnvoice. get Tenpl ate(),
afterSubmt: jqGidlnvoice.afterSubmt,
editData: {
INVO CE ID: function () {
var sel ectedRow = jqG&Gidl nvoi ce.dbGid. get Gi dParan{"sel row');
var value = jqGidlnvoice.dbGid
.getCell (selectedRow, 'INVOCE ID);
return val ue;
b
CUSTOVER_ID: function () {
return $(' #dl gEditlnvoi ce input[ name=CUSTOMER I D] ") . val ();
}

I N\VO CE_DATE: function () {

var datetime = $(' #dl gEdi t| nvoi ce i nput[name=I N\VO CE_DATE] ')
.val ();

return jqGidlnvoi ce. convert ToUTC(datetine);
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/1 returns options for adding invoices
get Addl nvoi ceOpti ons: function () {
return {
url: jqGidlnvoice.options. baseAddress + '/invoice/create',
rel oadAfterSubmit: true,
cl oseOnEscape: true,
cl oseAfter Add: true,
drag: true,
nodal : true,

top: $(".container.body-content").position().top + 150,

left: $(".container.body-content").position().left + 150,
tenpl ate: jqGidlnvoice. getTenplate(),

afterSubmt: jqGidlnvoice.afterSubmt,

editData: {

CUSTOMVER_I D: function () {
return $(' #dl gkditlnvoi ce input[ name=CUSTOMER I D] ") .val ();

}

I N\VO CE_DATE: function () {
var datetine $(' #dl gEdi t I nvoi ce i nput [ nane=l NVO CE_DATE] ')
.val ();

return jqGidlnvoice. convert ToUTC(datetine);

}

}
15
},
/1
get Del et el nvoi ceOpti ons:
return {
url: jqG&Gidlnvoice.options. baseAddress + '/invoice/delete',
rel oadAfterSubmit: true,
cl oseOnEscape: true,
cl oseAfterDelete: true,
drag: true,
nsg: "Delete the selected invoice?",
afterSubmt: jqGidlnvoice.afterSubmt,
del Data: {
INVO CE_ID: function () {
var sel ectedRow = jqGidlnvoi ce.dbGid. get Gri dParan{"sel row');
var value = jqgG&Gidlnvoice.dbGid
. get Cel | (sel ect edRow,
return val ue;

}

returns the options for deleting invoices
function () {

"INVOCE_ID);

}
15
}
i nitPager: function () {
/1 display the navigation bar
jgGidlnvoice.dbGid.jgGid(' navGid'
{

' #j gPager | nvoi ce' ,

sear ch:
add:

true,
true,
edit: true,
del : true,
view. false,

refresh:

sear cht ex
addt ext :

true,

t: "Search",
" Add",
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edittext: "Edit",

del text: "Del ete",

viewtext: "View',

viewitle: "Selected record”,
refreshtext: "Refresh"

gqGidlnvoi ce. get Edi t I nvoi ceOpti ons(),
gqGidl nvoi ce. get Addl nvoi ceOpti ons(),
j gGidl nvoi ce. get Del et el nvoi ceOpti ons()

}
J
j

)k
/1 Add a button to pay the invoice
var urlPay = jgGidlnvoice. options. baseAddress + '/invoice/pay';
j gGidl nvoi ce. dbGri d. navBut t onAdd( "' #j gPager | nvoi ce',
{
buttoni con: "gl yphi con-usd",
title: "Pay",
caption: "Pay",
position: "last",
onCickButton: function () {
/1 get the id of the current record
var id = jqg&Gidlnvoice.dbGid. getGidParan("selrow');
if (id) {
$. aj ax({
url: url Pay,
type: ' POST',
data: {INVOCE_ID: id},
success: function (data) {
/1 Check if an error has occurred
i f (data.hasOmProperty("error")) {

data.error);
} else {
/1 refresh grid
$("#j qGidlnvoice").jqGid(
'set i dParam ,
{

dat at ype: 'json'

}
).trigger('reloadGid');

1),

Ik
}
init: function () {
jgGidinvoice.initGid();
j gGi dl nvoi ce. i nitPager();
}
afterSubm t: function (response, postdata) ({
var responseData = response.responseJSON,
/1 Check if an error has occurred
i f (responseData. hasOmProperty("error")) {
if (responseData.error.length) {
return [fal se, responseData.error];

}
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} else {
/1 refresh grid
$(this).jgGid(
'setGri dParamn ,
{

}
).trigger('reloadGid);

dat at ype: 'j son'

return [true, "", 0];
e
get | nvoi ceLi neCol Mbdel : function (parent Rowkey) {
return [
{

| abel: 'Invoice Line ID,

nane: 'INVOCE LINE ID,

key: true,

hi dden: true

| abel: 'Invoice ID,
nane: 'INVOCE_ID,
hi dden: true,
editrul es: {edithidden: true, required: true},
editable: true
edittype: 'custom,
editoptions: {
custom el erent: function (value, options) {
/1 create hidden input
return $("<i nput>")
.attr('type', 'hidden')
.attr('rowid , options.row d)
.addd ass(" For nEl enent ")
.addC ass("formcontrol ")
. val (par ent RowKey)

.get(0);

| abel : ' Product 1D,
nane: 'PRODUCT_ID ,
hi dden: true,
editrul es: {edithidden: true, required: true},
editable: true
edittype: 'custom,
editoptions: {
custom el erent: function (value, options) {
/1 create hidden input
return $("<i nput>")
.attr('type', 'hidden')
.attr('rowid , options.row d)
.addd ass(" For nEl enent ")
.addd ass("formcontrol ")
.val (val ue)

.get(0);
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| abel : ' Product"',
name: ' PRODUCT_NAME' ,
wi dt h: 300,
edi table: true,
edittype: "text",
editoptions: {

size: 50,

max| engt h: 60,

readonly: true

}

editrules: {required: true}

l abel: 'Price',

nanme: ' SALE PRI CE',

formatter: 'currency',

editabl e: true,

editoptions: {
readonly: true

s

align: "right",

wi dt h: 100

| abel : 'Quantity',
nane: ' QUANTITY',
align: "right",
wi dt h: 100,
editable: true,
editrules: {required: true, nunber: true, mnValue: 1},
editoptions: {
dat aEvents: [{
type: 'change',
fn: function (e) {
var quantity = $(this).val() - O;
var price =
$(' #dl gEdi t | nvoi ceLi ne i nput [ name=SALE_PRI CE] ') .val ()-0;
var total = quantity * price;
$(' #dl gEdi t I nvoi ceLi ne i nput [ name=TOTAL]').val (total);
}
H
def aul t Val ue: 1

}

| abel : ' Total ',

nanme: ' TOTAL',

formatter: 'currency',

align: "right",

wi dt h: 100,

editabl e: true,

editoptions: {
readonly: true

}

}
l;

258



Creating an Application with JOOQ and Spring MVC

}

/1 returns the options for editing the invoice item
get Edi t | nvoi ceLi neOptions: function () {
return {
url: jqG&Gidlnvoice.options. baseAddress + '/invoice/editdetail",
rel oadAfterSubmit: true,
cl oseOnEscape: true,
cl oseAfterEdit: true,
drag: true,
nodal : true,
top: $(".container. body-content").position().top + 150,
left: $(".container.body-content").position().left + 150,
tenpl ate: jqgGidlnvoice.getTenplateDetail (),
afterSubmt: jqGidlnvoice.afterSubmt,
editData: {
INVO CE LINE ID: function () {
var sel ectedRow = jqGidlnvoice.detail Gid
.getGidParan("selrow');
var value = jgGidlnvoice.detail Gid
.getCell (selectedRow, 'INVOCE LINE ID);
return val ue;
lis
QUANTI TY: function () {
return $(' #dl gEdi tlnvoi ceLi ne i nput[name=QUANTI TY]"').val ();

}
}
15
s
/1 returns options for adding an invoice item
get Addl nvoi ceLi neOptions: function () {
return {
url: jqGidlnvoice.options. baseAddress + '/invoice/createdetail ',
rel oadAfterSubmit: true,
cl oseOnEscape: true,
cl oseAfter Add: true,
drag: true,
nodal : true,
top: $(".container.body-content").position().top + 150,
left: $(".container.body-content").position().left + 150,
tenpl ate: jqGidlnvoice.getTenplateDetail (),
afterSubmt: jqGidlnvoice.afterSubmt,
editData: {
INVO CE_ID: function () {
var sel ectedRow = jqGidlnvoi ce.dbGid. get Gri dParan{"sel row');
var value = jqgG&Gidlnvoice.dbGid
.getCell (selectedRow, 'INVOCE ID);
return val ue;
lis
PRODUCT I D: function () {
return $(' #dl gEdi t 1 nvoi ceLi ne i nput[ name=PRODUCT_I D] ') . val ();
b
QUANTI TY: function () {
return $(' #dl gEditlnvoi ceLi ne input[name=QUANTI TY]").val ();
}
}
15
},

/1 returns the option to delete the invoice item
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get Del et el nvoi ceLi neOptions: function () {
return {
url: jqG&Gidlnvoice.options. baseAddress + '/invoice/del etedetail ',
rel oadAfterSubmit: true,
cl oseOnEscape: true,
cl oseAfterDelete: true,
drag: true,
nsg: "Delete the selected iten?",
afterSubmt: jqGidlnvoice.afterSubmt,
del Data: {
INVO CE_LINE_ID: function () {
var sel ectedRow = jqGidlnvoice.detail Gid
.getGidParan("sel row');
var value = jgGidlnvoice.detail Gid
.getCell (selectedRow, 'INVOCE LINE ID);
return val ue;

}
}

b
},

/1 Event handler for the parent grid expansion event
/1 takes two parameters: the parent record identifier
/1 and the primary record key
showChi | dGri d: function (parent Row D, parent RowKey) ({
var childGidlD = parentRowm D + " _table";
var childGidPager|I D = parent RowlD + " pager";
/1 send the primary key of the parent record
// to filter the entries of the invoice itens
var childGidURL = jgGidlnvoice.options. baseAddr ess
+ '/invoice/getdetaildata';
childGidURL = childGidURL + "?I NvVO CE_I D="
+ encodeURI Conponent ( par ent RowKey) ;
/1 add HTML elerments to display the table and page navigation
/1 as children for the selected rowin the nmaster grid
$(' <t abl e>")
.attr('id, childGidlD)
. appendTo($('# + parentRowl D));
$(' <div>')
.attr('id', childGidPagerl D)
.addd ass('scrol ")
. appendTo($('# + parentRowl D));
/1 create and initialize the child grid
jagGidlnvoice.detailGid = $("#" + childGidlD).jqGid({
url: childGi dURL,

nmype: "CGET",
dat at ype: "json",
page: 1,

col Model : jqGridl nvoi ce. getl nvoi ceLi neCol Model ( par ent RowKey) ,
| oadonce: fal se,
wi dth: '100%,
hei ght: ' 100%,
gui Styl e: "bootstrap”,
i conSet: "font Awesone",
pager: "#" + childGidPagerl|D
1)
/1 displaying the tool bar
$("#" + childGidlD).jgGid(
"nav@id', '# + childGidPagerlD,
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{
search: fal se,
add: true,
edit: true,
del : true,
refresh: true
e

j gGri dl nvoi ce. get Edi t I nvoi ceLi neOpti ons(),
j gGi dl nvoi ce. get Addl nvoi ceLi neOpti ons(),
j gGi dl nvoi ce. get Del et el nvoi ceLi neOpti ons()

);
s
/1 returns a tenplate for the invoice itemeditor
get Tenpl ateDetail: function () {
var tenplate = "<div style="margin-|eft: 15px;"
tenplate += "id="dl gEditlnvoi celLi ne'>";
template += "<di v>{INVO CE_I D} </div>";
tenplate += "<di v>{PRODUCT_| D} </div>";
/1 input field with a button
tenplate += "<di v> Product <sup>*</sup>:</div>";
tenplate += "<div>";
tenplate += "<div style="float: |eft;'>{PRODUCT _NAME}</div> ";
template += "<a style="margin-left: 0.2em"' class=" btn'
tenplate += "onclick="invoi ceGid. showProduct Wndow(); ";
template += "return false;"'>";
tenplate += "<span cl ass=' gl yphi con gl yphi con-f ol der-open' >";
templ ate += "</span> Select</a> "
tenplate += "<div style="clear: both;'></div>";
tenplate += "</ div>";
tenmplate += "<div> Quantity: </div><di v>{QUANTITY} </div>";
template += "<div> Price: </div><di v>{SALE PRI CE} </div>";
tenplate += "<div> Total: </div><di v>{TOTAL} </div>";
tenplate += "<hr style="width: 100%'/>";
tenplate += "<div> {sData} {cData} </div>";
tenplate += "</ div>";
return tenpl ate;
},
/1 Display selection window fromthe goods directory.
showPr oduct W ndow. function () {
var dlg = $(' <div>")
.attr('id', 'dlgChooseProduct')
.attr('aria-hidden', 'true')
.attr('role', 'dialog')
.attr (' data-backdrop', 'static')
.css("z-index", '2000')
.addd ass(' nodal ')
. appendTo($(' body"'));

var dl gContent = $("<div>")
. adddl ass("nodal -content")
.css('width', '760px")
. appendTo( $(' <di v>")
.addd ass(' nodal - di al 0g')
. appendTo(dl g));

var dl gHeader = $(' <div>"').addd ass("nodal - header")
. appendTo(dl gContent);
$(" <but t on>")
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. addd ass("cl ose")
.attr('type', 'button')

.attr('aria-hidden', 'true')
.attr('data-dismss', 'nopdal')
htod (" x")

. appendTo( dl gHeader) ;
$("<h5>").addd ass("nodal -title")
.htm ("Sel ect product")
. appendTo(dl gHeader) ;
var dl gBody = $('<div>")
. addd ass( " nodal - body")
. appendTo(dl gContent);
var dl gFooter = $('<div>").addd ass("nodal -footer")
. appendTo(dl gContent);
$("<but ton>")
.attr('type', 'button')
.addd ass(' btn')
htm (" OK)
.on('click', function () {
var romd = $("#j qGi dProduct")
.jqGid("getGidParam', "selrow');
var row = $("#j q&i dProduct")
.jqGid("get Rowbata", row d);
$( ' #dl gEdi t I nvoi ceLi ne i nput [ name=PRODUCT_I D] ')
.val (row "PRODUCT_I D']);
$(' #dl gEdi t I nvoi ceLi ne i nput [ name=PRODUCT_NAME] ' )
.val (row "NAME"] ) ;
$(' #dl gEdi t | nvoi ceLi ne i nput [ name=SALE_PRI CE] ')
.val (row{ "PRICE"]);
var price = $(' #dl gEdi t1nvoi ceLi ne input[name=SALE_PRI CE] ')
.val ()-0;
var quantity = $(' #dl gEdi t| nvoi ceLi ne i nput[ name=QUANTI TY] ")
.val ()-0;
var total = Math.round(price * quantity * 100) / 100;
$(' #dl gEdi t | nvoi ceLi ne i nput[ name=TOTAL]"').val (total);
dl g. rodal (' hide');
})
. appendTo(dl gFoot er);

$(" <but t on>")
.attr('type', 'button')
.addCl ass(' btn')
.htm (" Cancel ')
.on('click', function () {
dl g. nrodal (' hide');
})

. appendTo(dl gFooter);

$(' <t abl e>'")
cattr('id', '"jqGidProduct')
. appendTo(dl gBody) ;

$(' <div>")
.attr('id', 'jgPagerProduct')
. appendTo(dl gBody) ;

dl g. on(' hi dden. bs. nodal ', function () {
dl g. remove();

1),
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dl g. nodal () ;

j qG i dProduct Fact or y( {
baseAddress: jqGidlnvoice. options. baseAddress

1)
},

/1 Display the selection wi ndow fromthe custoner's directory.
showCust oner W ndow: function () {
/1 the main block of the dialog
var dlg = $(' <div>")
.attr('id', 'dl gChooseCustoner')
.attr('aria-hidden', 'true')
.attr('role', 'dialog')
.attr (' data-backdrop', 'static')
.css("z-index", '2000')
.addd ass(' nodal ')
. appendTo($(' body"'));
/1 block with the contents of the dial og
var dl gContent = $("<div>")
. adddl ass("nodal -content")
.css('width', '730px")
. appendTo( $(' <di v>")
.addd ass(' nodal - di al 0g')
. appendTo(dl g));
/1 block with dial og header
var dl gHeader = $('<div>').addd ass("nodal - header")
. appendTo(dl gContent);
/1 button "X' for closing
$(" <butt on>")
. addd ass("cl ose")
.attr('type', 'button')

.attr('aria-hidden', 'true')
.attr('data-dismss', 'nopdal')
htm (" x")

. appendTo(dl gHeader) ;
/1 title of dialog
$("<h5>"). addC ass("nodal -title")
.htm ("Sel ect custoner")
. appendTo(dl gHeader) ;
/1 body of dialog
var dl gBody = $('<div>")
. addd ass(" nodal - body")
. appendTo(dl gContent);
/1 footer of dialog
var dl gFooter = $('<div>').addd ass("nodal -footer")
. appendTo(dl gContent);
/] "OK" button
$(" <but t on>")
.attr('type', 'button')
.addCl ass(' btn')
htod (" OKY)
.on('click', function () {
var romd = $("#j qG i dCustoner")
.jqGid("getGidParant, "selrow');
var row = $("#j qGi dCustoner")
.jqGid("get Rowbata", row d);
/1 Keep the identifier and the name of the custoner
/1 in the input elenents of the parent form
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$(' #dl gEdi t I nvoi ce i nput [ name=CUSTOVER | D] ')
.val (row d);
$(' #dl gEdi t I nvoi ce i nput [ name=CUSTOVER_NAME] ' )
.val (row "NAMVE'] ) ;
dl g. nrodal (' hide');
})
. appendTo(dl gFooter);
/1 "Cancel" button
$(" <butt on>")
.attr('type', 'button')
.addd ass(' btn')
.htm (" Cancel ')
.on('click', function () {
dl g. nrodal (' hide');
})

. appendTo(dl gFooter);
/1 add a table to display the custoners in the body of the dial og
$(' <tabl e>")
.attr('id', '"jgGidCustomer')
. appendTo(dl gBody) ;
/1 add the navigation bar
$(' <div>')
.attr('id', 'jgPagerCustomer')
. appendTo(dl gBody);
dl g. on(' hi dden. bs. nodal ', function () {
dl g. renove();

1)
/1 display dialog
dl g. nodal () ;

j gGi dCust oner Fact or y( {
baseAddress: jgGidlnvoice. options. baseAddr ess
1)
},

/1 A wi ndow for displaying the error
alertDialog: function (title, error) {
var alertDlg = $(' <div>")
.attr('aria-hidden', 'true')
.attr('role', '"dialog')
.attr (' data-backdrop', 'static')
.addd ass(' nodal ')
. appendTo($(' body"'));
var dl gContent = $("<div>")
. addd ass("npdal -content")
. appendTo( $(' <di v>")
.addd ass(' nodal - di al 0g')
.appendTo(alertD g));
var dl gHeader = $(' <div>').addd ass("nodal - header")
. appendTo(dl gContent);
$(" <butt on>")
. addd ass("cl ose")
.attr('type', 'button')

.attr('aria-hidden', 'true')
.attr('data-dismss', 'nodal')
htm (" x")

. appendTo(dl gHeader) ;
$("<h5>"). addCl ass("nodal -title")
ht (title)
. appendTo(dl gHeader) ;
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$(' <div>")
. addd ass(" nodal - body")
. appendTo(dl gCont ent)
.append(error);
al ert Dl g. on(' hidden. bs. nodal ', function () {
alertD g.renove();
1)

al ert Dl g. nodal () ;

}
&
jgGidlnvoice.init();
return jqGidlnvoice;
5
})(j Query, JgGidProduct, JgGidCustoner);

Displaying and Editing Invoice Lines

In the invoice module, the main grid is used to display headers and the detail grid, opened with aclick, isused
to display invoice items. For the child grid to be displayed, the True value is assigned to the subGrid property.
The child grid is displayed using the subGridRowExpanded event connected with the showChildGrid method.

Theitemsarefiltered by the primary key of theinvoice. Along with the main buttons on the navigation bar, acus-
tom button for paying for theinvoiceisadded to theinvoice header using thejgGridinvoice.dbGrid.navButtonAdd
function (see the initPager method).

Dialog Boxes

Diaog boxes for editing secondary modul es are much more complicated than their primary counterparts. They
often use options selected from other modules. For that reason, these edit dialog boxes cannot be built automat-
ically using jgGrid. However, this library has an option to build dialog boxes using templates, which we use.

The dialog box template is returned by the getTemplate function. The invoiceGrid.showCustomerWindow()
function opens the customer module for selecting a customer. It uses the functions of the JgGridCustomer
module described earlier. After the customer is selected in the modal window, its key is inserted into the
CUSTOMER_ID field. Fields that are to be sent to the server using pre-processing or from hidden fields are
described in the editData property of the Edit and Add options.

Processing Dates

To get back to processing dates: as we already know, the InvoiceController controller returns the date in UTC.
Because we want to display it in the current time zone, we specify the jgGridinvoice.dateTimeFormatter date
formatting function via the formatter property of the corresponding INVOICE_DATE field.

When sending data to the server, we need the reverse operation—convert time from the current time zone to
UTC. The convertToUTC function is responsible for that.

The custom template returned by the getTemplateDetail function is also used for editing invoice items. The
invoiceGrid.showProductWindow() function opens awindow for selecting a product from the product list. This
function uses the functions of the JgGridProduct module.
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The code for the JgGridlnvoice module contains detailed comments and more explanation so that you can un-
derstand the logic of its workings.

The Result

Some screenshots from the web application we have developed in our project.

Figure 7.3. Selecting a customer for invoicing
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2016 - An example of a Spring MVC application using Firebird and jOOQ
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Figure 7.4. Editing an invoice header
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Figure 7.5. Editing an invoiceline
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Figure 7.6. Selecting a product for an invoiceline
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Source Code

Y ou can download the source code from the link fbjavaex.zip.
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Appendix A:
License notice

The contents of this Documentation are subject to the Public Documentation License Version 1.0 (the “Li-
cense”); you may only use this Documentation if you comply with the terms of this License. Copies of the Li-
cense are available at http://www.firebirdsgl.org/pdf manual/pdl.pdf (PDF) and http://www.firebirdsgl.org/man-

ual/pdl.html (HTML).

The Original Documentation istitled Firebird 3.0 Developer's Guide.
The Initial Writer of the Original Documentation is Denis Simonov.
Copyright (C) 2017. All Rights Reserved. Initial Writers contact: paul at vinkenoog dot nl.

Included portions are Copyright (C) 2001-2017 by the author. All Rights Reserved.
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Appendix B:
Document History

Revision History
0.90 27 November H.E.M.B. Pre-beta, not published
2017

1.00 25 February  H.E.M.B. Initial publication, with links to English-language versions of sample
2018 applications.
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