OpaiiBepd, opeiiMBOPKW
M KOMMNOHEHTDbI -
poctyna ansa Firebird

HeHnc CuMmoHOB
CUCTeMHbIN apXUTEKTOP.
ABTOpP PyCcCKOS3bIYHOMU
AokymeHTtauum Firebird
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pABepd B PA3JINYHDbIX A3bIKAX
nporpaMviipoBaHuA

Firebird ISC API

Firebird ISC API

Jaybird " Firebird OO API

ADO.NET Firebird Provider e
NET (C#/VB.NET)

nakagami/firebirdsqgl

firebird-driver

FDB — FireDac

UniDAC
Firebird/Interbase isc_
IBX
PDO Firebird )\ /
- ADO

ZEOS

hgourvest/node-firebird .
Pascal FibPlus

xdenser/node-firebird-

libfbclient IBX 2 for Lazarus
j Lazarus

asfernandes/node-firebird- ZEOS

drivers

rsfbclient

firebirust
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Knaccuconkaumsa KOMnoHeHToB
pocTynad/apanBepos

* Mo cnocoby peanunsauunn
* ncnonb3yruwme fbclient
* Legacy isc API
« OO API
* caMOCTOATesIbHasA peannsauuns CeTeBOro NpoToKkoa

* YHuBepcanbHOCTb
* YHuBepcasibHble KOMMOHEHTbI AOCTyna
« OpHa TpaH3aKuusa Ha coeguHeHUe U MHOXEeCTBO
* CobbiTua firebird
 Pa6oTta c Service API
 CneymanusmnpoBaHHble

 CtaHpapTM3oBaHHble UHTepdeuncsbl:
- ODBC, OLE DB (IBProvider)
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‘Legacy ISC API

Plain dyHKuUMM Ha a3bike C

DyHKUUM HaunHarTCA ¢ npedukca isc_ mnm fb_

Bo3epawatot ctatyc ISC_STATUS

CrpynnupoBaHbl N0 XeHO1aM

Ina BXoOHbIX U BbIXOAHbIX COO6LEHUN ncnonblyetcsa ctpyktypa XSQLDA

Pa3smepbl MMEH MeTagaHHbIX orpaHunyeHa 31 6antom

HeT BO3MOXHOCTU ncnonb3oaTtb Batch API
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‘O6DbEeKTHO OpNeHTUPOBAaHHDbLIN API

HoctyneH HauuHas ¢ Firebird 3.0

« Habop nHtepdpencoB (abCTpakTHbIX KJ1ACCOB)

 MeTopabl BO3BpALLAT YKasaTtenam unuv gpyrme sHadeHud

« Owmnbkn obpadbaTbiBalTCA Yepe3 IStatus

« [1na BXOOHbIX U BbIXOOHbIX coobuieHnn ncnonbisyetca IMetadata + nnockum 6ydep

* Pasmepbl MMEH MeTagaHHbIX OrpaHu4YeHbl MHTepdencom (B geuxke 63 cumeona
UTF-8 ona FB 4.0+)

« Batch API (Firebird 4.0 u BbiLie)
 Ectb dyHKUUM ansa nepexopa ot isc APl B OO n o6patHo
 |Util copepxut pononHutenbHbie PyHKLUU N8 paboTbl C HOBbIMU TUNAMMU

« CLOOP uHcTtpyMeHT pgnsa reHepupoBaHuna APl pnsa a3bikoB C, C++, Pascal

FIREBIRD HE
CONF 2 2024 BPEJCO®T




CTaHp,apfwsoBaHHblﬁ nHTepdenc
B Window, Linux, Mac OS

MocnepHsia ctabunbHas Bepcus
2.0.5.156 (2017 ron)

B pa3pa60T|<e CHONO) (Toano
Windows)

« Tpe6yer fbclient Firebird 3. O "
. BbILLE . |

KOHTpVI6bI-OTOp tOpun Hukonaes

https://qithub.com/FirebirdSQL
firebird-odbc-driver/wiki
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https://github.com/FirebirdSQL/firebird-odbc-driver/wiki
https://github.com/FirebirdSQL/firebird-odbc-driver/wiki

 Firebird API
- ODBC/OLEDB
« SOCI (https://qgithub.com/SOCI/soci)

« SQLAPI++ (nnatHas)
« IBPP (https://sourceforge.net/projects/ibpp/)
. QIBASE (Qt)

« C++ Builder (noutun Bcé uto ectb B Delphi)
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https://github.com/SOCI/soci
https://sourceforge.net/projects/ibpp/

Delphi KOMNMOHEHTDbI

Ona HUX ectb 60nee nnu MmeHee yHMGMLUMPOBAHHbIU MHTepdeunc.
Knaccbl KOMNOHEHTOB B OCHOBHOM HaceayrTcs OT
 TCustomConnection

e TDataSet

TDataSet — a6cTpakuma Hap KypcopoM (Ha6op AaHHbIX)
MoxeT 6bITb OgHOHaNpPaB/IEHHbIN UK ABYHAMNpPaBA€HHbIN.

HocTtyn K ctTonéuaM Kypcopa ocyuiectensatoTca yepes TField
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Delphl
KOMnOHeHTbI -
yHI/IBechI.HbeIe

FireDac

UniDac (IBDac)

DBX (db Express)

Zeos

ADO (Firebird ODBC, OLE DB)

BDE (He nogpepxuBaetcs)
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FireDac (AnyDac)

° YHMBepcaanble KOMMOHEHTDbI A0CTyNna

* JocTtynHbl HaumnHaa Delphi XE3 (¢ pepakuun Enterprise Kk yaanéHHoim b1, no -
NoKasibHbIM)

 CYB/M cneuyunanmnsnpyetcs yepes FireDac Links (TFDPhysFBDriverLink)

* Ucnonb3yeTt fbclient. NyTb MoxHoO ykaszatb B TFDPhysFBDriverLink

* MNMoppepxuBarT Bce Bepcum Firebird, B Tom uncne 5.0 HaumHasa ¢ Delphi 12.1

« TFDQuery, TFDTable n TFDStoredProc yHacnepgosaHbl oT TFDRdbmsDataSet.

« Ha6opbl gaHHbiX ansa Firebird/Interbase nopaepxusaloT pasaenbHble TpaH3akLmum
ONA YTEeHUA U 3anucum

* MoppepxunBarT cobbiTuA ¢ nomouwbio FDEventAlerter
* Isc APl + OO API (fbclient 3.0+)
 Ectb kOMNoHeHTbl ona Service APl (backup, restore, nbackup, trace, ...)
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DB Express

* YHUBepcasibHble KOMMOHEHTbI AocTyna
« Ha6opbl paHHbIX (TSQLDataSet, TSQLQuery, TSQLTable) ogHoOHanpaBsneHHble

« [lna pByHanpaB/eHHbIX HA60pPOoB AaHHbIX Haao ncnonb3osatb TClientDataSet u/mnu
DataSetProvider

- BOOLEAN He nogpepXxuBaeTtcs

« MOXHO yKasaTb NyTb 0,0 KJIMEHTCKoU 6ubnmnotekun yepes VendorLib
* YnpaBneHune TpaH3aKuusaMm orpaHUYeHo

* CobbiTNSl HE NoAAEepPXMBAKOTCA

* Isc API

« Service APl He nogpepxuBaeTtcsa

FIREBIRD HE
CONF (@ 2024 BPEACOO®T



ZEOS

* YHuBepcanbHble KOMMOHEHTbI 4OCTyNna

 CYB/[ cneuunannsupyetcs yepes cBOUCTBO protocol

* MNyTb K fbclient MoXHO yka3aTb B cBoucTBe LibrarylLocation
« BOOLEAN noppepxuBaercs

« [1na Ha6opos gaHHbiXx ZReadonlyQuery, ZQuery, Ztable, ZStoredProc nopanepxusatroTrca
oTAesibHble TPaH3aKUuMU OJ1s YTEeHMA U 3anmncu (HaYnMHas ¢ 8 Bepcun)

« KoMnoHeHTbl TpaH3aKkumm (HaunHas ¢ 8-om Bepcum)
* [NoppepXxunBarwTCca cO6bITUSA

* Ucnonbayetca OO API, ecnu noppepxuBaetcsa fbclient (3.0+), B npoTUBHOM cny4ae isc
API

» Service APl He nopaoepXxuBaeTca
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Delphi
KOMMNOHEeHTbl
cneuaanpoBsd
HHbIE *

 |IBX (Interbase Express)

* |IB Objects

 FIBPlus (He nogpepxunBaeTcs)
 UIB (He noaaepxusaercs)
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IBX (Interbdase Express)

« KoMnoHeHTbl goctyna gnga Interbase
« Pa6oTalo c Firebird c orpaHuyeHmnamm (API Firebird 1.0/Interbase 6.0)
* Tun BOOLEAN He coBMmecTuM ¢ Firebird

 TpebyeTt gds32.dll (npuyéM c nogMeHEHHOU BepCcHen, oNsa NnoanepXxXkKm 3Tux
KOMMOHEHTOB BO3BpalwaeTca Bepcusa «interbase» 6.3.x)

« Ha6opbl 3anuceun TIBTable, TIBQuery, TIBDataset nmetotr ogHy TpaH3akuuio gns
YTeHUSA U 3anmcm

* NMopapepxusatrotca cobbiTusa (TIBEvent)
* Isc API
* NMoppepxuBaetca Service APl (orpaHnyeHHO)
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FibPlus

« KomMnoHeHTbl goctyna gnq Interbase u Firebird

* [Mpopaxun npekpalleHbl, aBTOpP He oTBeYyaeT

« CoBmecTtumMo c Firebird 3.0

* NMoppnepxusaet poaHou ana Firebird Tun BOOLEAN
« MOXHO yKasaTb NyTb 40 KJIMEHTCKOUN 6MO6NMNOTEKM

 Ha6opbl 3anuceun TFibTable, TFibQuery, TFibDataset umeroT pasaenbHbie
TPaH3aKuUu s YUTEHUSA U 3anucu

* NMoppepxuBarTcs COObITUSA

* Isc API
* NMoppepxuBaetca Service APl (koTopble 6binin ao Firebird 3.0)
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Ldzarus
KOMHOHeHTbI

 IBX 2 (for Lazarus)
- SQL DB
« ZEQS
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IBX 2 (for Lazarus)

 KoMnoHeHTbl goctyna gna Firebird

 PeanusoBaHa HU3kKoypoBHeBas o6épTtka Haa API

(isc pnsa fbclient <= 2.5, OO API gna fbclient >= 3.0)

 Tunbl BOOLEAN, DECFLOAT, INT128, NUMERIC(38, x), TIME ZONE

 TpebyeT fbclient B ansanHTanme. B paHTanMe MOXHO yka3sbiBaTb NyTb A0
6mnbnunoTtekun ¢ nomouibto ceouctea FirebirdLibraryPathName

« Ha6opbl 3anuceun TIBTable, TIBQuery, TIBDataset nuMmeloT ogHy TpaH3akuuo s
YTEHMA U 3anncu

* NMoppepxusarotca cobbiTusa (TIBEvent)
 TIBSQL yMmeeT ncnonososartb Batch API
* NMopnpnepxusaetca Service API
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SQL DB (Lazarus)

° YHMBepcaanble KOMMNOHEHTDbI A0CTYyMNa

« CoegunHeHue yepe3s TSQLConnector c ykasaHusa gpamneepa, andg Interbase/Firebird
MOX>XHO cpa3y ycTaHOBUTb KOMNoHeHT IBConnection

* Monnepxusaet Tn BOOLEAN u3s Interbase/Firebird

* [lyTb K KJINEHTCKOUN BUBNNOTEKE MOXHO yKa3aTb B KOMIMOHEHTE
TSQLDBLibraryLoader

 Ha6op 3anucen TSQLQuery ncnonb3syeTt oaHy TPAH3aKUUIO ON19 YTEHMA U 3anNnUcu
* NMoppepxuBatrTtca cobbitua (TFBEventMonitor)

* NMoppepxuBaetca Service APl (TFBAdmin)
* Isc API
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« [lpawnBepbl
- Jaybird

e bubnmorteka
[ele]e
 ORM

e Hibernate
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Jaybird

* ['paHT Firebird Foundation
 PaboTaeTt yepes yHuBepcanbHbi MHTepdenc JDBC (Type 4)

« CobcTBEHHAs peanusauunsa ceTeBoro npoTokona, anad embedded Bzanmopgencreyer ¢
fbclient (JNA - Java Native Access)

* NMopnpepxka Firebird 5.0
« Tonbko ogHa TpaH3aKuua Ha coeguHeHune
e PaboTaeT c Service API

e PaboTaeT c cobbiTuaMu Firebird
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Jaybird

Class.forName("org.firebirdsql.jdbc.FBDriver");
Connection connection = DriverManager.getConnection(
"jdbc:firebird://localhost:3050/c:/db/employee.fdb", "SYSDBA", "masterkey");

try (PreparedStatement stmtl = connection.prepareStatement(
"SELECT userId FROM users WHERE " +
"lastName = ? AND firstName = ?")) {
stmtl.setString(1, "Doe");
stmtl.setString(2, "Joe");
try (ResultSet rs = stmtl.executeQuery()) {

if (rs.next()) {
int userId = rs.getInt(1);
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00Q

« 910 He ORM, a HagcTponka KoTopas NO3BONSAET KOHCTPYMPOBATb 3anpochl U
nony4yartb pe3ynbTaT

* https://www.jooqg.org

* NMo3eonsier B OO BMAe nucartb CrioXHble 3anpockbl B ToM uncne MERGE,
MCNONIb30BaTb OKOHHbIe PYHKLIMWN, BbI3OB XpaHUMbIX npouenyp, DDL n MHoroe

Apyroe
* MoppepxuBaeT c60pPKY 3aNPOCOB MO YACTAM

° I'Io,u,,u,epstaeT noaoctaHoBKY JintepasioB, MMEHOBAHHDbIE
M HEMMEHOBAHHDbIE NMapaMeTpPbl

« CtaTtba c npuMepoM https://habr.com/ru/articles/331098/

FIREBIRD ]
CONF (y) 2024 EPECO®T



00Q

Result<Record> result =

dsl.select()
.from(AUTHOR)
.join(BOOK) .on (AUTHOR.ID.equal (BOOK.AUTHOR_ID))
.where (AUTHOR.YEAR_OF BIRTH.greaterThan(1920)
.and (AUTHOR.FIRST_NAME.equal("Paulo™)))
.orderBy (BOOK.TITLE)
.fetch();

SELECT *

FROM author

JOIN book ON author.id = book.author id
WHERE author.year of birth > 1920

AND author.first name = 'Paulo’
ORDER BY book.title
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00Q

dsl.update(AUTHOR)
.Set (AUTHOR.FIRST _NAME, "Hermann™)
.Set (AUTHOR.LAST NAME, "Hesse")
.where (AUTHOR.ID.equal(3))
.execute();

UPDATE AUTHOR
SET FIRST_NAME = 'Hermann',
LAST_NAME = 'Hesse'
WHERE ID = 3;
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Hibernate

« ORM peanusywuwasn cneundukaumto JPA (Java Persistence API)

 Tabnunubl oTob6paxaroTca Ha 06beKTbl KnaccoB (cywHocTn). Knaccbl Heo6xoamnmo
pa3MeydaTb cneymasibHbiMM aHHOTALUAMMU

* [MoppepXnMBaKTCA CBA3U MeXAYy CYLHOCTAMU KOOUH KO MHOIMM», KMHOImne Ko
MHOIrMM»

* NMopopepxka Mmurpaunm (o6HoBneHune cxembl Bl no o6bekTHOU Moaenn)

« MoxeT onepupoBaTb CyLLHOCTAMU HANPAMYIO UNU ncnosb3oBatb SQL-Noao6HbIN
a3blk HQL (Hibernate Query Language)

« org.hibernate.dialect.FirebirdDialect
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Hibernate

@Entity

public class Author {
@Id
private Integer id;
private String firstName;
private String lastName;

@ManyToMany
private List<Book> books;
}
@Entity
public class Book {
@Id
private Integer id;
private String title;
private String isbn;
@ManyToOne
private Publisher publisher;
@ManyToMany
private List<Author> authors;
}
FIREBIRD
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Hibernate

@Autowired
private SessionFactory sessionFactory

public void getTasks(Long userId) {

Session session = sessionFactory.openSession();

User user = (User) session.load(User.class, userld);
Session session = sessionFactory.openSession();
List<Task> tasksList = user.getTasks();

}

public Long saveUser(User user) {
Session session = sessionFactory.openSession();
session.openTransaction();
Task task = new Task();
task.setName( )
task.setTaskDate(new Date());
task.setUser(user);
session.saveOrUpdate(task);
session.flush();
session.getTransaction().commit();
return task.getTaskId();

}
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Hibernate (HQL)

HQL: from User

NMpeobpasyeTca B
SQL: SELECT * FROM USER

SQL n HQL: select distinct u.name from User u where u.created > '2020-01-01'

public List<String> getUserNames() {

try (Session session = sessionFactory.openSession()) {
String hgl = "select distinct u.name from User u where u.created > '2020-01-01"'";

Query<String> query = session.createQuery(hgl , String.class);
return query.list();
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« [lpaunBepnbl |
* Firebird ADO.NET Data Provider

* DpenmBopkM
 .NET Core

« ORM

 Entity Framework
 NHibernate
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ADO.NET Data provider

* ['paHT Firebird Foundation
 Peanunsyet nntepdeunc ezammonenctema ¢ bl — ADO.NET

« Cob6cTBEHHAas peanmsauma CeTeBOro NpPoToKoJ1a, €CTb BAPMAHT UCMOJIb30BAHUA
fbclient

* Firebird 5.0 (DECLFLOAT, INT128, BatchAPI)
 OpgHa TpaH3aKkumMa Ha coeguHeHune
* NMopnpepxusaet Service API

* Noppep>xusaeT cobbITUS
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ADO.NET Provider

FbConnectionStringBuilder connStrBuilder = new FbConnectionStringBuilder();

connStrBuilder.Database = "localhost/3051:horses”;
connStrBuilder.UserID = "SYSDBA";
connStrBuilder.Password = "masterkey";

connStrBuilder.Charset = "WIN1251";
using (FbConnection conn = new FbConnection(connStrBuilder.ToString())) {
string sql = "SELECT CODE_HORSE, REMARK FROM HORSE FETCH FIRST 10 ROWS ONLY";
conn.Open();
FbCommand selectCommand = new FbCommand(sql, conn);
FbDataReader reader = selectCommand.ExecuteReader();

if (reader.HasRows) {
while (reader.Read()) {
Console.WriteLine("{0}\t{1}", reader["CODE HORSE"],
reader["REMARK"]);

}
}
reader.Close();
}
FIREBIRD
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Entity Framework

« ORM. lNoppepxnBaeTt reHepauunsa cyuHocten Ha ocHoBe B/l (Database First) nnum
reHepauus 6a3bl gaHHbIX No cywHocTaM (Code First)

 Tabnunubl oTob6paxaroTca Ha 06beKTbl KnaccoB (cywHocTn). Knaccbl Heo6xoamnmo
pa3MedaTtb cneymasnibHbiMM aTpubytTamm

* [MoppepXnMBaKTCA CBA3U MeXAYy CYLHOCTAMU KOOUH KO MHOTMM», KMHOImne Ko
MHOIrMM»

* NMopopepxka Mmurpaunm (o6HoBneHne cxeMbl Bl no o6bekTHOMN Moaenn)

« MoxeT onepupoBaTb CYLLHOCTAMMN HANPAMYIO NN
ncnonb3soBaTtb SQL-nogo6HbIN A3bIk LINQ

* Crtatba https://habr.com/ru/articles/278405/
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Entity Framework

[Table( )]
public partial class INVOICE {
public INVOICE() {
INVOICE LINES = new HashSet<INVOICE LINE>();
}

[Key]
[DatabaseGenerated(DatabaseGeneratedOption.None) ]

public int INVOICE ID { get; set; } ..

public virtual CUSTOMER CUSTOMER { get; set; }

public virtual ICollection<INVOICE LINE> INVOICE LINES { get; set; }
}

Bublic partial class DbModel : DbContext {
protected override void OnModelCreating(DbModelBuilder modelBuilder) {

modelBuilder.Entity<INVOICE>()
.HasMany(e => e.INVOICE_LINES)
.WithRequired(e => e.INVOICE)
.WillCascadeOnDelete(false);

}

FIREBIRD HE
CONF (@ 2024 BPEACOO®T



Entity Framework

var dbContext = AppVariables.getDbContext();

// co3paHne HOBOro 3K3eMmnaspa CYWHOCTMU

var customer = (CUSTOMER)bindingSource.AddNew();
customer.CUSTOMER _ID = dbContext.NextValueFor("GEN CUSTOMER ID");
// pnobaBnAem HOBOro 3akKa34uka

dbContext.CUSTOMERS .Add (customer);

// nblTaemMCA COXPaHUTb WU3MEHEHMUS

dbContext.SaveChanges();

// W OBHOBUTb TeKyuwyw 3anucb
dbContext.Refresh(RefreshMode.StoreWins, customer);

FIREBIRD HE
CONF @2024 ' HPE[COO®T

33



Entity Framework + LINQ

// 3anpoc Ha LINQ npeobpasyetca B SQL
var invoices =
from invoice in dbContext.INVOICES
where (invoice.INVOICE_DATE >= AppVariables.StartDate) &&

(invoice.INVOICE_DATE <= AppVariables.FinishDate)

orderby invoice.INVOICE_DATE descending
select new InvoiceView

{

}s

Id = invoice.INVOICE_ID,

Cusomer_Id = invoice.CUSTOMER_ID,
Customer = invoice.CUSTOMER.NAME,

Date = invoice.INVOICE_DATE,

Amount = invoice.TOTAL_SALE,

Paid = (invoice.PAID == 1) ? "Yes" : "No"

masterBinding.DataSource = invoices.ToBindinglList();
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« [Npaunsepsl
« firebird-driver
- FDB
« KlinterbasDB (ycTtapeswinn)

« PperMBOpPKM
 Django
 Flask
L Kelgat-Yele

 ORM
« SQLAlchemy
e Peewee
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firebird-driver

['paHT Firebird Foundation

YcTtaHoBka pip install firebird-driver
TpebyeT Python 3.8+

 Ucnonb3yerT fbclient (Firebird 3.0 u Bbiwe)
Ucnonb3yet OO API
Peanusyet Python Database API 2.0
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fdb

YcTtaHoBka pip install fdb
Tpebyet Python 2.7+ unu 3.4+

Ucnonb3yerT fbclient (Firebird 2.0 u Bbiwe)

Ucnonb3ayeT isc API

Peanusyet Python Database API 2.0
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firebird-driver

from firebird.driver import connect
from firebird.driver import driver_config

driver_config.fb_client_library.set_value("c:\\firebird\\5.0\\fbclient.d11")

def print_countries():
with connect('localhost/3055:employee’, user="'SYSDBA', password='masterkey’') as con:
cur = con.cursor()
SELECT = "select country, currency from country"

cur.execute(SELECT)
for (country, currency) in cur:
print(f"{country} uses {currency} as currency.")
if __name__ == '_main__':
print_countries()
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SQLAIchemy

YcTtaHoBka pip install sglalchemy-firebird

MoxeT pa6oTaTtb ¢ gpanBepom fdb unu firebird-driver

MoxeT co3paBaTtb CTpykTypy Bl no mogenu

I'Io,u,,u,epstarOTc;l cBA3N Mexgy cyuHoctTdaMmn «<ogamH KO MHOIrmMm», KMHorme Ko
MHOIrMM»
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SQLAIchemy

from sqlalchemy import Column, Integer

from sqlalchemy.orm import sessionmaker, declarative base
from sqlalchemy firebird.types import *

import sqlalchemy as sa

# co3pmaem 6a30BbIN Knacc ANnA Moaenem
Base = declarative base()

# co3pgaem moAenb, 06beKkTbl KOTOpouW byayT XpaHUTbCA B 64
class Employee(Base):
__tablename = "EMPLOYEE"

id = Column(Integer, primary key=True, name="emp no")
first name = Column(FBVARCHAR(50), nullable=False)
last name = Column(FBVARCHAR(50))
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SQLAIchemy

# firebird+firebird://sysdba:masterkey@localhost:3055/employee
dburl = sa.engine.url.URL('firebird+firebird’, username='sysdba’', password='masterkey’,
database="employee’, host="'localhost', port=3055,
query={'fb_client_library': "c:\\firebird\\5.0\\fbclient.d1l1l",
"charset': 'UTF-8'})
engine = sa.create _engine(dburl)

# create tables
# metadata.create_all(engine)

session = sessionmaker(autoflush=False, bind=engine)
db = session()
# nonyyeHume BCexX 06bLEKTOB emp _no > 50
employees = db.query(Employee).filter(Employee.id > 50).all()
for p in employees:
print(f"{p.id} {p.first _name} ({p.last name})")

db.commit()
db.close()
engine.dispose()
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« [lpaunBepa:
 l|base_ dyHKLUU
« PDO firebird

« Openmeopku (ORM):
 Laravel (Eloquent ORM)
* Doctrine ORM
* Yii Framework
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PHP Interbase/Firebird

 Ha6op ¢yHKUUM HaUMHaOWMXCA ¢ npedukca ibase_ nnu fbird_
 Deprecated, a notoMmy nepeHecéH B PECL

« Heo6x0OuMMo BpyUHYIO C/eaunTb 3a pecypcamMm (3akpbiBaTb coeguHEHMe, Kypcop,
TPaH3aKuuio)

 EcTb BO3MOXHOCTb paboTtaTb ¢ pacwmpeHunamum Service API

« Heo6xoaum npoBepATb pe3ysibTatbl PyHKLMN, U Bbi3biBaTb ibase_errmsg,
ibase_errcode pna nonyvyeHmna nubopmauum o6 owmnbke

 JaéT BO3MOXHOCTb 3apaBaTb NapaMeTpbl TPaH3aKLUNN
 PaboTa c napamMeTpaMm 3anpocoB TOJIbKO NO HOMepYy (HeT MMeHOBAHHbIX)

* He ucnonb3syeTtca Bo ppenMmBopKax
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PDO Firebird

YHuBepcanbHbIN 06 bEKTHO-OPUEHTUPOBAHHbIU HTepdenc pgna ecex CYB/,

MapameTpbl 3aNpoCbl UMEHOBAHHbIE M HEMMEHOBAHHbIE

He paét 3apaBatb napaMeTpbl TPaH3aKLMN, HO MOXHO CTapTOBaTb TPAH3aKLMIO
3anpocoMm SET TRANSACTION

Ona o6paboTuymkm oLM60OK MOXKHO UCMOSIb30BaTb UCKKOYEHUS

Ncnonb3yeTtca Bo dpenMmBopKax
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Laravel (Eloquent ORM)

« CraTtbs Ha xabpe https://habr.com/ru/articles/317458/
 Peannsyet natrepH Active Record

* https://github.com/jacquestvanzuydam/laravel-firebird

DB: :transaction(function () {
// Co34aEéM HOBYHW MO3ULUI B CYET dakType
$line = new App\Invoiceline();
$1line->CUSTOMER ID = 45;
$1line->PRODUCT ID = 342;
$1ine->QUANTITY = 10;
$1ine->COST = 12.45;
$line->save();

// pobaBnAaem CcyMmy no3uuuuM no CTPOKe K CyMMe HaKagHoWM
$invoice = App\Invoice::find($line->CUSTOMER_ID);
$invoice->INVOICE_SUM += $line->SUM_PRICE;
$invoice->save();

});
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Javaseript
(Node.js)

,El,paMBepbl
https://github.com/hgourvest/node-firebird
« https://github.com/xdenser/node-firebird-

libfbclient
« https://github.com/asfernandes/node-firebird-
drivers
FIREBIRD
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https://github.com/xdenser/node-
firebird-libfbclient

 Ucnonb3yerT fbclient

* YctaHaBnuBaeTcs kKoMaHgou npm install firebird
* ACUHXPOHHbIN N CUHXPOHHbIN MHTepdENC

* NMoppepxuBaetca Service API

* Noppepxusaetca 2.5un 3.0
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https://github.com/xdenser/node-

firebird-libfbclient

var
Sys
var
con.
con.
var
con.
var

fb = require("./firebird");

= require("sys");

con = fb.createConnection();
connectSync('test.fdb', 'sysdba’', 'masterkey’,
querySync("insert into test (id,name) values
res = con.querySync("select * from test");
commitSync();

rows = res.fetchSync("all",true);

console.log(sys.inspect(rows));
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https://github.com/hgourvest/node-
firebird

« COOCTBEHHAs peanm3anmna ceTeBoro NpoTokoa

e YcTaHaBnmBaetca koMmaHaom npm install node-firebird
* [lopoepXxmBaeTcsa Nya coeanHeHnm

* ACUHXPOHHbBIN MHTEP]ENC

* [lopgaepxvBaeTtca Service AP

* [logaepxmBaeTca TOMbKO CETEBOM MPOTOKON 2.5, 4Nna 6o1ee HOBbIM MEHATDL
KOHPUIYpAaLLMKO

AuthServer = Srp256, Srp, Legacy Auth
WireCrypt = Disabled
UserManager = Legacy UserManager
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https://github.com/hgourvest/node-
firebird

// 5 = the number is count of opened sockets
var pool = Firebird.pool(5, options);

// Get a free pool
pool.get(function(err, db) {

if (err)
throw err;

db.query( 'SELECT * FROM TABLE', function(err, result) {
// IMPORTANT: release the pool connection
db.detach();

})s
})s

// Destroy pool
pool.destroy();
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https://github.com/asfernandes/nod
e-firebird-drivers

* lcmonb3oeaHme OO API fbclient

 HanucaH Ha TypeScript + (CLOOP)

* [NopaepxumBaetca Firebird 3.0, 4.0 n 5.0

* ACMHXPOHHbIE MeTOoabl BO3BPALLAT Promise
* YCcTaHaBIMBAaETCA KOMaHOOM

npm install node-firebird-driver

npm install node-firebird-native-api

Npm install node-firebird-driver-native
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https://github.com/asfernandes/nod
e-firebird-drivers

async function test() {

const client = createNativeClient(getDefaultLibraryFilename());

const attachment = await client.connect('localhost:employee’, {
username: 'sysdba’, password: ‘masterkey’ });

const transaction = await attachment.startTransaction();

const resultSet = await attachment.executeQuery(transaction,
"select n, d from tl1 where n <= ?', [2]);

const rows = await resultSet.fetch();

for (const columns of rows)

+ columns[@] + ', d: " + columns[1]);

console.log('n:
await resultSet.close();
await transaction.commit();
await client.dispose();

}
test().then(() => console.log('Finish..."));
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‘Golang

* YHuBepcanbHbi goctyn k B[l yepes nakert database/sql

« Npausep pgna Firebird MoXxHO nonyuntb 30echb
https://qgithub.com/nakagami/firebirdsqgl

e YcTaHOBKA O4HOM KOMAaHOOM

go get github.com/nakagami/firebirdsqgl
- GORM
go get github.com/flylink888/gorm-firebird
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https://golang.org/pkg/database/sql/
https://github.com/nakagami/firebirdsql

NMpuuviep HAO Go

package main

import (
"database/sql”
(1} _Fm_t 11

_ "github.com/nakagami/firebirdsql"
)

type Employee struct {
emp_no int
first_name string
last _name string

¥
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NMpuumvep HA Go (NnpopoynkeHue)

func main() {

conn, err := sql.Open("firebirdsql"”, "SYSDBA:masterkey@localhost:3055/employee")
if err != nil {

panic(err)

defer conn.Close()

tra, err := conn.Begin()

if err != nil {
panic(err)

}

defer tra.Rollback()
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NMpuumvep HA Go (NnpopoynkeHue)

rows, err := tra.Query("SELECT EMP_NO, FIRST NAME, LAST NAME FROM employee WHERE EMP_NO > ?",

50)
if err != nil {
panic(err)

¥

defer rows.Close()
fmt.Println("| EMP_NO | FIRST _NAME | LAST_NAME ")
fmt.Println("| --------- | -------o- - | -----mee - ")
for rows.Next() {
var emp = Employee{}
rows.Scan(&emp.emp no, &emp.first name, &emp.last name)
fmt.Printf("|%10d | %-12s | %-13s |[\n", emp.emp_no, emp.first_name, emp.last _name)

}
tra.Commit()
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Rust

Opamneep https://qgithub.com/fernandobatels/rsfbclient (0.24.0)
HOpamnesep https://qgithub.com/nakagami/firebirust (0.4.3)

O6a B 3a4aTO4YHOM COCTOSIHUU, HO paboTaTb MOXHO

YcTtaHaBnMBalTCA aBTOMAaTUYECKU C MOMOLLbIO MeHegXxepa naketoB Cargo
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https://github.com/fernandobatels/rsfbclient
https://github.com/nakagami/firebirust

OpoauBep rsfbclient

* https://github.getafreenode.com/fernandobatels/rsfbclient

* CyuwecTBYIOT BapuaHTbl coeAnHeHUA ¢ 6a3omn paHHbix Yepes fbclient (amHammnueckomn
JIMHKOBKOW UM AMHAMMNYECKON 3arpy3Komn) U C CO6CTBEHHOM peanusaumnemn CeTeBoro
npoTokona

° I'IapaMeprl TPaH3aKUunn MOIryT 6bITb yCTaHOBJN1€HDbI ONA TPaH3aKunmM no yMoJsi4HaHUIoO ans
coeamnHeHnAa maim B otToeJibHOM obbekTe TPaH3aKunu

 [1na nucnonbsoBaHua B Cargo.toml ykasaTb

[dependencies]
rsfbclient = "0.24.0"
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NMpuuviep HA Rust

#![allow(unused variables, unused mut) ]
use rsfbclient::{prelude::*, FbError};

fn main() -> Result<(), FbError> {
let mut conn_builder = rsfbclient::builder_native()

.with_dyn_link()
.with_remote()
.host("localhost")
.db_name("employee™)
.user("SYSDBA™)
.pass("masterkey")
.clone();

let mut conn = conn_builder
.with_transaction(|tr|

tr.read only().with read commited(TrRecordVersion::RecordVersion))
.connect()?;
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NMpuumviep HA Rust (NnpoposinxkeHve)

let rows = conn.query_iter("select EMP_NO, FIRST _NAME, LAST NAME from employee", ())?;

println!("| EMP_NO | FIRST NAME | LAST_NAME 1");
println!("| ------ | - | —--mmee - 1");
for row in rows {
let (emp_no, first name, last name): (i32, String, String) = row?;

println! ("| {:76} | {:12} | {:12} |", emp_no, first name, last name);
}

Ok(())
¥
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OpauBep firebirust

https://github.com/nakagami/firebirust

Cob6cTBEHHAA peanumsauma ceTeBoro NpoTokona

B TpaH3akuuio HeMb34 NnepenaBaTb NapaMeTpbl cTapTa

HdpanBep eweé oyeHb Cbipou
 Ona ncnonb3osaHua B Cargo.toml ykasaTb

[dependencies]
firebirust = "0.4.3"
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PekxovieHOdLL N

Legacy ISC API

C++ OO API

Delphi FireDac

Lazarus IBX 2 for Lazarus
Java Jaybird

NET (C#) Firebird ADO.NET Provider
Python firebird-driver

PHP PDO firebird

NeeiEe drivers

asfernandes/node-firebird-

Hibernate jOOQ
Entity Framework NET Core

sglalchemy-firebird
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Cnacu6o 3d BHUMOHMe!
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