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Buemare xpaHuMbie MpoIeypbl, GYHKIUA U TPUITEPHI, HAIIMCAHHBIE HA sS3bIKe Java

['nasa 1

OcobeHHOCTN HAIIUCAHUS BHENTHIIX
mponeayp, (byHKIuii 1 Tpurrepon

B «PE/I Baza /lannubix» peaan3oBaHa BO3MOXKHOCTDb CO3/IaHUs BHEITHUX TPOIEIYP, DYHKIMI 1 TpUrre-
POB C UCIIOJIb30BAHUEM sI3bIKA [IPOrPAMMUPOBaHMS Java, 9TO CYIIECTBEHHO PACIIUPSIET BO3MOXKHOCTHU SI3bIKA
PSQL 1o o6paborke mamnnbix. Hanpumep, ¢ momornipio PSQL HeBo3MOXKHO paboTaTh ¢ 00beKTaMu (PaitIoBoi
CUCTEMBI, & A3bIK Java M03BOJISIeT 9TO.

Buemnane nporeaypsl, GyHKIMU WM TPUITEPBl MOIYT pacrojararbcd B jar-daitiax. B PEJl Basa
Janupix st pabots! ¢ sTumu daitizamu ncnosab3yercs: narud JavaEngine, KOTOPBIH 1T03BOJISIET 3aIlyCKATD
dyHKIMM, TPOIEAyPhl 1 TPUITEPHI Ha waTdopme Java.

15 MCIIOIb30BaHUsT ONMUCBIBAEMOIO B 9TOM PYKOBOJICTBE (DYHKITMOHAJA HEoOxoaumo ycraHoBuTb JRE
He HIKe 11, a Tak’Ke HACTPOUTDH mapaMmeTphl B3anmoneiicTBus cepsepa «PEJ] Baza Jlanubix» ¢ BUpTyaJabHO
MaImnHOi Java.

st aToro B daitie kounduryparun plugins. conf, KOTOPBIH PaCIOJIOXKEeH B KOPHEBOM KaTaJIore yCTa-
HOBKH CepBepa, HeoOXOJMMO PACKOMMEHTHDPOBATH CeKIUU OTHOcsmecss K JAVA (Plugin = JAVA u Config
= JAVA_config). Buyrpennue cucreMHble KJIacchl, HeobXoaumble jis 3arpy3ku JavaEngine, no ymosganuto
HAXOJATCS B MMalKe /jar ycTaHOBKHU cepBepa. IlyTh K HUM HacTpamBaercs napamerpom JarDirs, T/ie MOYKHO
yKa3aTh HECKOJIBKO JIUPEKTOPHUIl, pasjie/leHHbIX : B linux, ; B Windows.

B daitre konduryparun firebird.conf B mapamerpe JavaHome ykKa)kKuTe MyTh K yCTAHOBJIECHHOMY

JDK nmn JRE.
JavaHome = /usr/lib/jvm/java-11-openjdk-amd64

Haumnnas ¢ Bepcun Java 18 B jvm.args Hy»KHO HCIOJIB30BaTh HACTPOUKY:

[ -Djava.security.manager=allow ]

YcTaHOBKa 9TOrO CBOMCTBA MIO3BOJIAET PA3PEIINTh JUHAMUYECKYIO YCTAHOBKY Security Manager. 9to
HeOoOXOIMMO, TaK Kak HadumHasd ¢ Java 18 mo yMoadaHwio 9TO CBOCTBO mMmeer 3Hadenume disallow, u ¢
JavaEngine moxkeT BO3HUKHYTH OIIMOKA.

ITonb3oBaTeIBCKIE KJTACCHI, COIEPXKAINNE METOJIbI, KOTOPhIe Oy/IyT MCIOJb30BATHCS B KAJECTBE TeJIa
BHEITHAX [PONEnyp, MYHKINIA U TPUTTEPOB, HOJKHBI XPAHUTHCA B BHUE jar-hailjioB TaMm, KyJa yKa3bIBaeT
sunadenne napamerpa Classpath daiira kouduryparun firebird. conf.

# HacrTpoiira nmyT: kK jar ¢aiimaMm s Bcex 6a3 IaHHHX:
Classpath = ["/path/to/jars", "myjar"]

IIyTu 1o jar-caitsioB MOXKHO yKa3aTh OTIAEIBHO JJIs KAaXKI0H Oa3bl TaHHBIX (B databases.conf ), b0
JUIst Beex 6a3 ofHoBpeMeHHO (B firebird.conf). 3uadenns ykasannble B Classpath B databases.conf
JTOOABJISIOTCA K 3HAYUEHNAM yKa3aHHBIM B firebird.conf. Ecan crnmcok jar ajs Kakoi-mumbo 6a3bl JAHHBIX
HY2KHO IIOJTHOCTBIO 3aMEHUTh, TO HYZKHO UCHOJb30BaTh onnuio OverrideClasspath B databases.conf:

# HactTpoiixa myTm k jar ¢admaM Oina KOHKPETHO# 6a3b HaHHHX:
employee = $(dir_sampleDb)/employee.fdb
{
OverrideClasspath = ["jar_emp"]
}
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Buemare xpaHuMbie MpoIeypbl, GYHKIUA U TPUITEPHI, HAIIMCAHHBIE HA sS3bIKe Java
1.1 BsaumogmeiicTBue nmporpaMm 6a3bl JAHHBIX U Java MeTOI0B

Kiaccer B daiisioBoit cucreme TOCTYIHBI BceM 6a3aM JaHHBIX, oOpabarbiBaeMbiMu riporieccom RDB. ITo
AHAJIOTUU C CEPBEPOM IPUJIOKEHUN OHU ABJISIOTCS CUCTEMHBIMU KJIACCAMU.

1.1 BzaummogeiictBue nporpaMM 0a3bl JaHHBIX 1 Java
MEeTO 0B

BzaunmogeiicrBue ¢ Java mMeromaMu n3 0a3bl JAHHBIX MPOUCXOIUT IIyTeM OObsABJICHUS WX B Oa3e JTaH-
HBIX C yKa3aHHEM MeCTa PACIIOJIO’KCHUdA BO BHEITHEM MOJyJIe ¢ NMOMOIBIO npeinozkenns EXTERNAL NAME.
AprymMeHTOM 3TOTO MPEJJIOXKEHUST SIBJISIETCsI CTPOKa, B KOTOPOI Yepe3 pa3/ie/InTeNb YKa3aHO MM BHEIITHETO
MOJTYJ/Is, IMsI TIPOrPAMMBbI BHYTPHU MOJIYJIsI M OIpeseI€HHasl o/ Ib30oBaTe/ieM nHdopmalms. B mpeioxennn
ENGINE yka3bIBAeTCsl MMsl JIBUYKKA Jjisi 00pabOTKHU TOAK/IIOUEHNs BHEITHUX MOy ieil. B jaHHOM citydae 310
JAVA.

EXTERNAL NAME '<momHoe mMsa Kjacca>.<mMs static meToma>!(
[<Java Tun> [, <Java Tum>...]])'
[!<ompemensemas momb3oBaTeneM mHPOpPMALUS>]

ENGINE JAVA

Cy1iecTByeT aBa OCHOBHBIX CIIOCODA, COIMOCTABUTH (DYHKIMU U MPOIEAYPhl 0a3bl JAHHBIX C METOJAMU
Java. 9To0 hukcupoBaHHbIE U 000DIIEHHBIE CUTHATYPBI. 1 pUTTEPHI MOTYT OTOOPAKATHCS TOJBKO € ITOMOIIBIO
0OODIIEHHBIX CUTHATYP.

QuUKCHPOBaHHBIE CUTHATYPHI O3HAYAIOT, UTO I KayKJIOTO ITapaMeTpa MPOrpaMMbl HKIIAH, IIPOIIe-
) )
Zypbl) 6a3bl JAHHBIX JIOJKEH OBbITh napamerp B Java MeToje.

O060061IeHHEBIE CUTHATYPBI HE MMEIOT IIapaMeTpoB. Java-KoZ MOXET, C IOMOIIbI0 nHTepdeiica KOHTEK-
croB (Context, Values u Jp.), HOJIyYUTh BCE NapaMeTPbl UM 3HAYEHUS IOJIell, IepeJaHHble IIPOrPaMMOil
0a3bl JaHHBIX.

1.1.1 CootBercTrBue TunoB gAaHHBLIX SQL m Java

Ilnarun JavaEngine mojiepKuBaeT THIIBI Java, IpeJCTaBIeHHbIE B MabAuUe.

Tabmumna 1.1 — ITomgep:kuBaembie Java THIIbI

Java Tun CoBmectumsbiit SQL tun
bytell BLOB, CHAR, VARCHAR
boolean noboi
short 6ot
int nboi
long 06 0%
float moboii*
double 60k
java.lang.Boolean moboi
java.lang.Short noboi
java.lang.Integer 6ot
java.lang.Long mo6oit
java.lang.Float moboit

(pa3pbie TabnuLbl)
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Buemare xpaHuMbie MpoIeypbl, GYHKIUA U TPUITEPHI, HAIIMCAHHBIE HA sS3bIKe Java
1.1 BsaumogmeiicTBue nmporpaMm 6a3bl JAHHBIX U Java MeTOI0B

(pa3pbiB Tabnuupl)

Java Tun CoBmectumbiit SQL Tun

java.lang.Double noboi

java.lang.0Object 06 031k *

java.lang.String mo6oit

java.math.BigDecimal moboit

java.sql.Blob BLOB

org.firebirdsql. jdbc.FirebirdBlob BLOB

java.sql.Time moboi

java.sql.Timestamp noboi

java.util.Date 6ot

* - SQL smagenue NULL xouseprupyercsa B ) IPUMHTHBHOIO YHCIOBOrO Tuila Java uim B false Tuma
boolean.

** _ Comocrassienue 3Hadenuii Tuma Object u SQL THIIOB IPOUCXOIAT B COOTBETCTBHU C IIPECTABICHHON
HUKe TabJIuIeil.

Tabmuna 1.2 — Comocrasyenne tumoB SQL u Java

Twun SQL Twun Java
NUMERIC java.math.BigDecimal
DECIMAL java.math.BigDecimal
SMALLINT java.math.BigDecimal
INTEGER java.math.BigDecimal
BIGINT java.math.BigDecimal
FLOAT java.lang.Float
DOUBLE PRECISION java.lang.Double
CHAR java.lang.String
VARCHAR java.lang.String
BLOB java.sql.Blob
DATE java.sql.Date
TIME java.sql.Time
TIMESTAMP java.sql.Timestamp
BOOLEAN java.lang.Boolean

1.1.2 JlocTtyn K KOHTEeKCTYy (DYHKIUHU, IIPOIeAypPbl U1 TPUTTEPA U3
MeToaa Ha Java

g mocryna K KOHTEKCTY (DYHKIINN, IPOIELYyP U TPUITEPOB PEATHM30BAHO HECKOIHKO MHTEPMhENCOB:
e Context - orpaxkaer mHMpOPMAIINIO O PYHKIUAX, MIPOIEAYPax U TPUTTepax 0a3bl JTAaHHBIX.
e CallableRoutineContext - oTpakaeT KOHTEKCT BHEITHUX MPOIEAYD U (DYHKITHIA.
Hacnenyercst or Context.

e FunctionContext - oTpaskaeT KOHTEKCT BHENTHUX (DYHKITAH.
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Buemare xpaHuMbie MpoIeypbl, GYHKIUA U TPUITEPHI, HAIIMCAHHBIE HA sS3bIKe Java
1.1 BsaumogmeiicTBue nmporpaMm 6a3bl JAHHBIX U Java MeTOI0B

Hacnenyercs or CallableRoutineContext.

ProcedureContext - oTpazkaeT KOHTEKCT BHEIIHUX IIPOLEIYDP.

Hacnenyercs or CallableRoutineContext.

TriggerContext - oTpakaeT KOHTEKCT BHEIIHUX TPUITEPOB.

Hacnenyercst or Context.

ExternalResultSet - mpejcTaBiaseT ResultSet /i BHEITHUX XPAHUMBIX MIPOIEIYP BBIOOpA.

Values - MO3BOJIAET MOJIyYaTh WA YCTAHABIMBATH 3HAUCHUS [IAPAMETPOB y (DYHKIWIA WX ITPOIEe-
Iyp 4 TIOJIEH Y TPUITEPOB.

ValuesMetadata - O3BOJISIET TIOJYyYaTh 3HAYECHNAST METAIAHHBIX IMapaMeTpoB (pyHKIUI Win ITpore-
Iyp ¥ IOJICIT TPATTEPOB.

Hacnenyercsa ot java.sql.ParameterMetaData.

TriggerContext.Action - nepedncienne (enum) jijisg onepanuii, BbI3BABIIAX TPUITED.
Hacnenyercs or java.lang.Enum.

TriggerContext.Type - nepedncsenue (enum) Jjisi TUIIA TPUITEPA.

Hacmrenyerca or java.lang.Enum.

Nurepdeticot gocTyna K KOHTEKCTY (PYHKITUH, TPOTEAYP U TPUTTEPOB:

Tabmuma 1.3 — Context
Nmsa merona Tun Ormnucanue

get() static Context [Tonyuenne sx3emiuisipa 0obekTa Context,
CBSI3aHHOI'O C TEKYIIUM BBI30BOM.

getBody () String ITosnyaenne nCXOMHOTO KOMA MPOIETYPHI,
dyuKnuu wim tpurrepa. Beerna 6ymer my-
CTBIM.

getConnection() Connection [Tonygyenne obbekTa Kiaacca Connection.
CymectByer u JAPyroi c11o0co0:
DriverManager.getConnection
("jdbc:default:connection")

getNameInfo () String [Tony4enne onpesesnsieMoil TOIb30BATEIEM
nHGOPMAIIH Ui TIePeJIadl B TeJIO BHEI-
Heil GYHKIMK, IPOIEYPbl, TPUTTEPA.

getObjectName () String [Tonydyenne mmenn oObEKTa METAIAHHBIX,
BBI3BABINETO BHENTHIOIO MPOTIEYDY, DyHK-
[MIO WJIK TPULTEP.

Tabsmmna 1.4 — CallableRoutineContext
Nmsa meroma Tun Onucanune
get ) static Iomyuenne 9K3EMILIAPa o0beKTa
CallableRoutineContext|CallableRoutineContext, CBA3aHHO-

IO C TEKYIIUM BBI30BOM.

getInputMetadata() ValuesMetadata Ilomydyenme MmeTamaHHBIX BXOJHBIX Iapa-
METPOB.

getInputValues() Values Ilomydyenne 3Ha4YeHUi! BXOJIHBIX IMTapaMeT-
pOB.

(pa3pbie Tabnuubr)

s Cp. 6



Buemare xpaHuMbie MpoIeypbl, GYHKIUA U TPUITEPHI, HAIIMCAHHBIE HA sS3bIKe Java
1.1 BsaumogmeiicTBue nmporpaMm 6a3bl JAHHBIX U Java MeTOI0B

(pa3pbiB Tabnuupl)

Nmsa meroma Tun Ornucanue
getOutputMetadata() ValuesMetadata Ilomydyenne MeTagaHHBIX BBIXOAHBIX Iapa-
METPOB.
getPackageName () String Ilosyuenue mmenu naxera 0a3bl JaHHBIX,
U3 KOTOPOI'O BbI3BaHA BHENIHss (DYHKITHS
WJIN IIPOIIE/LyPa.
Tabmumna 1.5 — FunctionContext
Nma merona Tun Onucanne
get O static [Tosnyaenne IKBEMILISIPA 00BEKTA
ProcedureContext ProcedureContext, cBdA3aHHOTO C Te-
KYIIIAM BBI30BOM.
getOutputValues() Values [Tonydenne 3nagennit BBIXOIHBIX TAPAMET-
pOB.
Tabauna 1.6 — TriggerContext
Nma merona Tun Onucanne
get O static TriggerContext |Illosyuenue 9K3EMILTIAPa 0ObeKTa
TriggerContext, CBs3aHHOIO C TEKYy-
IUM BBI30BOM.
getAction() TriggerContext.Action |Ilonxyuenue oIeparuu, BBI3BABIIIENH
TPUITED. BosmoxkabIE 3HAYEHUS:
CONNECT, DISCONNECT, TRANS_COMMIT,
TRANS_ROLLBACK, TRANS_START, INSERT,
UPDATE, DELETE, DDL.
getFieldsMetadata() ValuesMetadata ITostyvenne MeTaIaHHBIX TOJIEH TPUTTEPA.
getNewValues () Values [Tonygyenne HOBBIX 3HAYEHUIT MTOJIEH.
get0ldValues() Values Ilomyvuenne cTappix 3HaYEHHN TOJEH.
getTableName () String [Tony4yenne nMenn TabIUIBI, JJI KOTOPO
BBI3BaH TPUITEP.
getType () TriggerContext.Type [Tonygyenne tuma tpurrepa. Bosmoxmbie
snavyenusa: AFTER, BEFORE, DATABASE.

Tabmuma 1.7 — ExternalResultSet

Nmsa merona Tun Ornucanue
get O static TriggerContext |Ilosyuenue 9K3EMILTISAPa obbeKTa
TriggerContext, CBsI3aHHOIO C TEKYy-
IIAM BBI30BOM.
close() default void Brseiaercs RDB mnocite metona fetch().
fetch() boolean BrseiBaercs RDB 1 moJiyueHuss Habopa
3anuceil ExternalResultSet.




Buemare xpaHuMbie MpoIeypbl, GYHKIUA U TPUITEPHI, HAIIMCAHHBIE HA sS3bIKe Java
1.1 BsaumogmeiicTBue nmporpaMm 6a3bl JAHHBIX U Java MeTOI0B

Tabmuma 1.8 — Values

Nmsa meToma Tun Onucanue

get O static TriggerContext |Illosyuenue 9K3EMILTISAPa obbeKTa
TriggerContext, CBsI3aHHOIO C TEKYy-
IIUM BBI30BOM.

getObject (int index) Object [lonyyenne 3HadveHus B BHUAe OOBEKTa IIO
JTAHHOMY HHJICKCY.

setObject (int index, Object VcranaBinuBaercss 3HaUeHHe OObEKTa II0

Object value) JAHHOMY WHJIEKCY.

Tabmuma 1.9 — ValuesMetadata

Nmsa merona Tun Ornucanue
getIndex (String name) int [Tony4enne nHieKCa IO 33/ TAHHOMY WMEHU.
getJavaClass(int index) |Class<?7>. [Tonygyenne Java kiracca o JaHHOMY WH-
JIEKCY.
getName (int index) String [losryvenne nmenn Mo JTAHHOMY HHJICKCY.

Boutee nogpobuyto nndopmanuio 060 Bcex nHTEPdEicax U UX METOIaX MOXKHO HaiTh 3/eCh.

1.1.3 [docTyn K KOHTEKCTY BbI3oBa u3 Java meroja

B "PE/I Basa /larabix" mmeeTcs: BOSMOXKHOCTD ITOJIyY€HUsI JIOCTYIIA K KOHTEKCTY BBIITOJTHEHUSI, OTKY/1a
ObLTa BBI3BAHA BHEIHSsT IIPOIEIyPa, (DYHKINS WM TPUTTED.

ITomyuynTh JOCTYII K KOHTEKCTY BBI30Ba M3 METO/Ja Ha Java MOXKHO IIyTeM BbI30Ba METOJA
getConnection() murepdeiica Context.

CymectByer u Jipyroii criocod. B coorsercrBum co cranmaprom SQLJ, MOXKHO yCTAHOBUTDH COEIUHEHHE,
ucnosb3yercsa Meron DriverManager.getConnection(). s sroro meobxomumo ncnosb3osaTs URL Buia
jdbc:default:connection:.

Connection connection =
DriverManager.getConnection("jdbc:default:connection:");

B sToMm cirywae Bce BbI30BBI connection.commit() u connection.rollback() 6ymyT mpourHopupo-
BaHBI.

Kpome Toro, B jomonuenun K crangapry SQLJ, B "PEJ/l Baza /lamabix" MOXKHO MOJIYyYHTH I0-
cTyn U3 java-merojia K 0ase JAHHBIX C OT/eabHON TpaHzakimeil. [lis sroro mcmosbsyercs URL Buja
jdbc:new:connection:.

Connection connection =
DriverManager.getConnection("jdbc:new:connection:");

DTO MO3BOJIAT, HAIIPUMED, BHINOJHATH DDL mwjm JAPYTryi0 OMeparuio, TPEOYIONyI0 aBTOHOMHOCTH JJIst
BBIIIOJIHEHUA.
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Buemare xpaHuMbie MpoIeypbl, GYHKIUA U TPUITEPHI, HAIIMCAHHBIE HA sS3bIKe Java
1.2 DBesonacHocTb

1.2 BesomnacHocTb

I Mexanmsm java-security ycrapes u Oyzer yraanen B PEJ] Baze /lanubix 6.

Opnsoit n3 HanboJIee BaXKHBIX 0COOEHHOCTEN TaaTdOpMbl Java siBJIS€TCs CACTeMa 0e30IacHOCTH, TaK
naspiBaeMas "mecoununa'. JavaEngine unrerpupyer mexanusm 6ezomacuoctu J2SE/JAAS ¢ PE/I Basoit [an-
HBIX, TAaK 9TO IIPaBa MOT'YT OBITH HA3HAYEHBI TOJH30BATEISIM 06a3bl JAHHBIX, UCHIOJIB3YIONNM KO Java.

IIpaBa mocryma mosb3oBaTeseil qeiicTByIOT Ha ypoBHE cepBepa. OHu xpaHsTcd B 6a3e JaHHBIX Oe30mac-
HocTH java-security.fdb. Dra 6aza COmEPKUT CiemyIonme TabInIbL:

Tabauiibl ITons Ornucanue
PERMISSION_GROUP ID, NAME Hazpanwue rpymib moTHOMOTHH
PERMISSION PERMISSION_GROUP, CLASS_NAME, |IIpaBa moctyma Java, OTHOCAIIHAECS K
ARG1, ARG2 OIIPEJICJICHHON IpyIIIe ITOJITHOMOYUNA.

PERMISSION_GROUP_GRANT|PERMISSION_GROUP, Komy (mosibzoBaTestio/posin) u fjist Ka-
DATABASE_PATTERN, Ko#l 0a3bl JAHHBIX Ha3HAYEHBI IIPABA
GRANTEE_TYPE, GRANTEE_PATTERN |rpynibl IIOJTHOMOYUA.

Taburer PERMISSTION _GROUP_GRANT u PERMISSION cozepKaT BHEITHUN KJIIOY, CCHLIAIOINTUICS Ha CTOJI-
Gerr ID Tabsmibsl PERMISSION _GROUP.

B rtabmmme PERMISSION ecth crosber; CLASS_NAME, B KOTOpPOM XPaHUTCA WMsl Java KJjacca, Mpejo-
CTaBJISIONIErO JIOCTYII K CUCTEMHBIM pecypcaM (cM. java.security.Permission), u croubint ARG1/ARG2, B
KOTOPOM XPaHATCA apryMeHTBI, Ilepe/laHHble KOHCTPYKTOPY 9TOT'O KJlacca.

Cy1ecTByeT HECKOJIBKO MPEIOPEIEICHHBIX IEPEMEHHBIX, KOTOPbIEe MOTYT OBITH HCIIOJIB30BAHBI B Ka-
qecTBe 3HaUEHNs apryMenTa ARG1, rime Tpebyercs uMs KaTasora. [ToHbIN UX CIIUCOK BBITVIATUT CJIE Ly FOITIM
obpazom:

e $(root) - KOpPHEBOII KATAJIOT;

e $(install) - gupekropus, Kyna ycranoBieHa CYB/I. Mznagaasuo $(root) u $(install) omwm-
nakoBble. $(root) MoxkeT OBITH TIEpPEOIpee/IeHa YCTAHOBKON I M3MEHEHNEM [TEPEMEHHON OKPY-
xkennst FIREBIRD, B TakKOM cjIydae 9Ta rnepemennas orinaaa oT $(install);

e $(jar) - myTh /10 KaTaJOra jar KOPHEBOIl HAaIKN.

Tabauna PERMISSION_GROUP_GRANT cBsizbiBaer PERMISSION_GROUP ¢ mOJIB30BATENISIMA W POJISIME
PE/l Bazbr Jlamabix. DTa CBs3b OCYyIIECTBJsieTcs ¢ TOMOITb0 DATABASE_PATTERN u GRANTEE_TYPE /
GRANTEE_PATTERN. IlTabsonst mmeror cuaTakcuc omeparopa SIMILAR TO ¢ CHMMBOJIOM SKPAHUPOBAHUS &.
GRANTEE_TYPE onpenenser, ornocurcd s GRANTEE_PATTERN k ROLE niu USER.

[Ipu mosKITIOYeHNY TTIOJIH30BATENIS KIITUPYIOTCS POJIM U IIPAaBa JIOCTYIIA, IIOITOMY JIIOOble M3MEHEHM S
IIOJIUTUK U POJIeHl BCTYIAT B CHJIy TOJIBKO IIPH CJIEAYIOIIeM KOHHEKTe K 0a3e JaHHBIX.

Baza nannbix java-security.fdb usnagaabHo He mycTasi, B Heil co3mana rpyimna COMMON ¢ HEKOTOPBIME
HOJIHOMOYHSIMH JIJTsI BCEX MOJIb30BaTesell Becex 6a3 manHbix (mabioH %).

CLASS NAME ARG1 ARG2
java.util.PropertyPermission file.separator read
java.util.PropertyPermission java.version read
java.util.PropertyPermission java.vendor read

(pa3pbiB Tabnuupl)
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Buemare xpaHuMbie MpoIeypbl, GYHKIUA U TPUITEPHI, HAIIMCAHHBIE HA sS3bIKe Java
1.3 TIlpaBusa HamucaHusi Tejia BHENIHUX MPOIELYp, MYHKINIA U TPUITEpOB Ha Java

(pa3pbiB Tabnuupl)

CLASS NAME ARG1 ARG2
java.util.PropertyPermission java.vendor.url read
java.util.PropertyPermission line.separator read
java.util.PropertyPermission 0s. % read
java.util.PropertyPermission path.separator read
java.util.PropertyPermission jna.encoding read
java.util.PropertyPermission jna.profiler.prefix read

IIpumep

Haznagenune mpas gocryna poau TESTUSER B Jr060it 6a3e JTaHHBIX.

insert into PERMISSION_GROUP values (100, 'TEST');

insert into PERMISSION_GROUP_GRANT values (100, '%', 'ROLE', 'TESTUSER');

insert into PERMISSION values (100, 'java.util.PropertyPermission', 'fg', 'read');
insert into PERMISSION values (100, 'java.util.PropertyPermission', 'java.home', 'read
l),

insert into PERMISSION values (100, 'java.io.FilePermission', '$(jar)/fts/*', 'read')

1.3 IIpaBuja HanucaHud Tejla BHEIOIHUX HOpoHeayp,
dbyHkImit 1 TpurrepoB Ha Java

1. B katwecTBe Tesa BHENTHUI MTPOrPAMM, HAITMCAHHBIX HA A3bIKE Java, MOKET UCII0Ib30BATHCS JI000M
MeTOoJ1, 00bSIBJIEHHBII Kak public Static,P[HpHHaﬂHeHﬁHﬂHﬁ]{publiC-KHaccy(HeBHyTpeHHeMy
inner-kmnaccy).

package example;
public class ExampleClass {
public static void procl() {
//operators on Java

}

2. Ilpm mamumcanwm Teja BHEITHUX IMPOIEAYp Ha Java, JOIyCKAeTCs WCIOJb30BaHUE B KAUECTBE BbI-
XOJIHBIX IapaMeTPOB TOJbKO THUIIBI JaHHBbIX ExternalResultSet (HHH:Kﬂacc,peaﬂn3yKnuHﬁ:aTOT
unrepdeiic), ResultSet u void. B kauecTBe BXOJHBIX NapaMeTPOB BO3MOXKHO UCIOJIb30BAHUE JIIO-
ObIX TUIIOB JAHHBIX U UX KOMOMHAIUM, OMCAHHLIX B pasueie Coomeemcemeue munog dannovr SQL
u Java.

public static void procl() throws SQLException {
Connection con = DriverManager.getConnection("jdbc:new:connection:");
PreparedStatement pstmt;
pstmt = con.prepareStatement ("INSERT INTO test_table values (12)");
pstmt.execute();
pstmt.close();

}

public static ExternalResultSet proc2(int i, int[] o) {
(npoponketne Ha cnepytoLeil cTpaHuLe)
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Buemare xpaHuMbie MpoIeypbl, GYHKIUA U TPUITEPHI, HAIIMCAHHBIE HA sS3bIKe Java
1.3 TIlpaBusa HamucaHusi Tejia BHENIHUX MPOIELYp, MYHKINIA U TPUITEpOB Ha Java

(npoponketne ¢ npeabiAyLei CTpaHMLb)

o[0] = i;
return new ExternalResultSet() {

@0verride

public boolean fetch() throws Exception {

return ++o[0] <= i + 5;

}

};

3. Habop mamubix ResultSet MoXKeT OBITH IMOJIYUEH KaK PE3YJIbTAT BHYTPEHHETO 3aIIpoca, 3aIpoca K
BHeITHel 0a3e MaHHBIX Wn apyruM crocobom. Hampumep, ResultSet MoKeT OBITH BBIUUC/IEH [IPU
IIOMOIIX KAKOro-aub0 ajropurMa.

public static ResultSet proc3() throws SQLException {
Connection con = DriverManager.getConnection("jdbc:new:connection:");
PreparedStatement pstmt;
pstmt = con.prepareStatement ("SELECT \* FROM test_table");
return pstmt.executeQuery();

4. Ilpum nanucanum BHeIHUX (QPYHKIUI Ha Java MeTOJbI MOI'YT BO3BpAIaTh Pe3yJbTaT JIO0I0 J0Iy-
CTUMOTrO THIA. B KauecTBe BXOIHBIX [IAPAMETPOB BO3MOXKHO UCIIOJIb30BaHUE JIIOOBIX THUIIOB JTaHHBIX
U UX KOMOWHAIIMIA, onucaHHbIX B pasaesre Coomeemcemeue munos dannuvzr SQL u Java.

public static String funcl(java.math.BigDecimal i, Short j, short k, String 1,
java.sql.Date m, Timestamp n) {
String z = i.toString() + "_" + j+ "_" + k + " "+ 1+ " " +m+ "_" + n;
return z;

5. Meto/, peayau3yroIiuii TEJIO BHEIITHETO TPUITEPA, HE TOJI?KEH CO/IEPXKATH BXOIHBIX MapaMerpos. Tum
BO3BpAallaeMoOro pesyJjbrara - void.

public static void triggerl() throws SQLException {
TriggerContext context = TriggerContext.get();
context.getNewValues() .setObject(1, "It is new value from Java");

6. Meto/ibl, peanu3yiolue TeJia BHENTHUX MPOIEAyp U PYHKIH, JUOO0 HE UMEIOT BXOJIHBIX MTapaMeT-
poB. B Takom ciiydae MCIOB3yeTCs JOCTYI K KOHTEKCTY C TOJIYYEHHEM BCEX ITapaMeTpOB, Iepe-
JAHHBIX [TPOTIEAY POl min GyHKIHEH.

create function funcSum4 (nl integer, n2 integer, n3 integer, n4 integer)
returns integer

external name 'example.ExampleClass.sumFunc()'

engine java;

public static Integer sumFunc() {
FunctionContext context = FunctionContext.get();
ValuesMetadata inputM = context.getInputMetadata();
Values input = context.getInputValues();
Integer result = O;

for(int i = 1; i <= inputM.getParameterCount(); i = i+1)
(npogonkerne Ha cneayioLeld CTpaHuLe)
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Buemare xpaHuMbie MpoIeypbl, GYHKIUA U TPUITEPHI, HAIIMCAHHBIE HA sS3bIKe Java
1.3 TIlpaBusa HamucaHusi Tejia BHENIHUX MPOIELYp, MYHKINIA U TPUITEpOB Ha Java

(npoponketne ¢ npeabiAyLei CTpaHMLb)
result = result + input.getObject(i);
return result;

JIn6bo KoJIMIeCTBO U TUIBI TAPAMETPOB METOJa Ha Java COOTBETCTBYIOT KOJIMYECTBY U TUIIAM O0b-
sIBJIEHHOI B 0a3e MAHHBIX MIPOIEAYPHl WU (DYHKITIH.

create function extFuncl (nl integer, n2 smallint, n3 smallint, n4
varchar(10), n5 date, n6 timestamp)

returns varchar(100)

external name 'example.ExampleClass.funcl(java.math.BigDecimal, Short,short,
String, java.sql.Date, Timestamp)'

engine java;

7. BbIXOmHBIe TTApAMETPHI POIEYPHI (€CIaN TaKhe MMEKTCs) JIOJMKHBI 0TOOparkaThesl B crerudu-
Kallul BBI30Ba B BUJe MaccuBoB. JavaEngine npuHuMaeT KarKJblil BBIXOJHON IIapaMeTp B BHIE
MacCuBa, JJINHO 1, & Iporeypsl MOTYT U3MeHATh cBOii [0] asiement.

create procedure testProc4 (numRows integer) returns (n integer)
external name 'example.ExampleClass.proc4(int, int[])'
engine java;

create procedure testProc2 (numRows integer) returns (n integer)
external name 'example.ExampleClass.proc2(int, int[])'
engine java;

public static void proc4(int i, int[] o) {
o[0] = i;
}

8. Bo BHemHUX TAOJIUYIHBIX TPUTTEPAX BBIUUCSIIOTCS BCE 3HAUEHUS TOJIEH TabJIUIIBI, HE3aBUCHUMO OT
TOIO €CTh JIU HAa HUX CChLIKA B TeJie TPUTTEPa. B HEKOTOPBIX CJIydasiX, HAIPUMED JJjisi " TsiyKebix"
BorancsisieMbrx (COMPUTED BY) ¢T0JI6GII0B, CTOUT OTKJIIOYUTD UX PACUET, €CJU OHU HE UCIIOJIb3YIOTC
B Tpurrepe. jist 9TOro MOXKHO HCIIOJIB30BATH CJIELYIONNE aHHOTAIIMN K (DYHKIIASIM TPUTTEPA

e @DoNotEvaluateComputedFields — He BbluucisaTh Bce COMPUTED BY cToJOIBL;

e @DoNotEvaluateField(name = "<uMsa cTonbua>") — He BBIYUCIATH CTOJIOEI] C KOHKPET-
HBIM UMEHEM;

e QEvaluateField(name = "<ums cTonbra>") — BBIYUCIUTH TOJHKO CTOJIOEI C YKa3aH-
HBIM UMEHEM.

Annoranuto @EvaluateField He/b3s HCIIOIB30BATH COBMECTHO C JBYMsI JPYTMMHU, T.K. OHA HCKJIFO-
JaeT UX MHOXKeCTBO cToJiOnoB. MHate 6y1eT BbIIAHO COOOIeHNE 00 OITuOKe.

CREATE OR ALTER TRIGGER TEST_TRIGGER

FOR TEST_TABLE

AFTER INSERT

external name esp.TestTrigger.evaluate_field_insert()
engine JAVA;

@DoNotEvaluateComputedFields
@DoNotEvaluateField(name = "TEST2")
private static void evaluate_field_insert() throws SQLException {

Trigger trigger = new Trigger();
(npogonkerne Ha cneaytoLeld CTpaHuLe)
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Buemare xpaHuMbie MpoIeypbl, GYHKIUA U TPUITEPHI, HAIIMCAHHBIE HA sS3bIKe Java
1.3 TIlpaBusa HamucaHusi Tejia BHENIHUX MPOIELYp, MYHKINIA U TPUITEpOB Ha Java

(npoponketne ¢ npeabiAyLei CTpaHMLb)
Object testlNew = trigger.getObject_New("TEST1");
Object test3New = trigger.getObject_New("TEST3");
try (Connection con=DriverManager.getConnection ("...")) {
try (PreparedStatement pstmt = con.prepareStatement ("INSERT INTO test_
table2 values (7, 7)")) {

pstmt.setString(1, (String) testiNew);

pstmt.setString(2, (String) test3New);

pstmt.execute();

Ileperpy3ka MeTom0B pasperiieHa, HO e€ cjemyeT m30erarb, MOTOMY YTO, HAIIPUMED, METOIBI C IIapa-
MerpaMu int u Integer pa3IMYalOTCs ¢ TOYKH 3PEHHsA Java, HO HE C TOYKH 3PEeHUs BHENIHUX IPOIENyp U

dbyukimit "PEJL Baza Jannbix".
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Buemare xpaHuMbie MpoIeypbl, GYHKIUA U TPUITEPHI, HAIIMCAHHBIE HA sS3bIKe Java

['naBa 2

Pabora ¢ BHemIHIMHI XpaHUMbIMU
mmporeaypamMm, PyHKIAIMA 1
TpUrrepamu

2.1 O0bsiBiienne/n3MeHeHne /iepeco3/ianne BHEITHUX
HHpoueayp

CuHTaKCHuC 0IepaToOpOB CO3JAHUs, N3MEHEHUsI U TIePeCcO3/IaHusl BHENTHEN XPAHUMOI POy phl, HAIU-
caHHOI Ha Java, UMeeT OJIMHAKOBYIO CTPYKTYDPY W IPUBEJIEH B JINCTUHTE:

4 A

{CREATE [ OR ALTER ] | RECREATE | ALTER} PROCEDURE <umMsz XpaHUMOH NpOILELyph>
[AUTHID {OWNER | CALLER}]
[(<Bxommo# mapameTrp> [, <BxOzHON mapameTrp> ...])]
[RETURNS (<Bhxogmoii mapamerp> [, <BhxonHo# mapameTrp> ...])]
[SQL SECURITY {DEFINER | INVOKER}]
EXTERNAL NAME '<momHoe mMsa Kjacca>.<mMs static meToma>! (
[<Java Tun> [, <Java Tum>...]])'
[!<ompermensieMas moib3oBaTeneM HHPOpPMAIML>]

ENGINE JAVA

A\ J

Buemnane nporemypsl inb0 He MMEIOT BBIXOIHBIX HTAPAMETPOB , JUOO BO3BPAIIAOT HAOOD JAHHBIX
ExternalResultSet (wim Kiacc, peanusyiomuii 5170T uHTEpdEC), B 32aBUCUMOCTH OT TOI'O, BJISIETCS JIU
[IPOIleIypa CEeJIEKTUBHON MM HeT. BhIXomHble mapaMeTpsl IpU BbI30Be (DYHKIINN JOJKHBI OBITH MACCHBAMHU.
JavaEngine nepemaer kaxKplit mapaMeTp KaK MacCUB C JUINHOM 1, TaKuM 00pa30M IPOIELYPhl MOI'YT MEHATH
UX HYJEBOI 3JIEMEHT.

2.1.1 IIpumepsnt

1. IIpumep o6bsIBICHUS B 6a3€e JAHHBIX BHEIIHEH BBIIIOJIHIMOI IIPOTIE Ly PhI, OCYIIECTBIISIONIEN BCTABKY
3aIIUCH B TAOJIHILY:

CREATE PROCEDURE testInsert (n integer, s varchar(10))
EXTERNAL NAME 'example.ExampleClass.insert(int, String)'
ENGINE JAVA;

B ciremytorem sinctuHre IpUBEIEHO ONMCAHNE BHEITHEH IPOTEIyPhI, HAIMCAHHON Ha Java, WLIocTpu-
pyIoITeil IpuMep BCTABKU 3AIUCU B TAOJIHILY:

public static void insert(int n, String s) throws SQLException {
Connection con = DriverManager.getConnection("jdbc:default:connection:");
try {
PreparedStatement stmt = con.prepareStatement ("insert into test_table (n, s)
values (7, ?)");
try {
stmt.setInt(1, n);
(npogonkerne Ha cneayroLeid cTpaHuLe)
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Bremnne xpanuMble IpoIeypsl, GYHKINE U TPUITEPHI, HAIIUCAHHbIE Ha sI3bIKe Java
2.2 OObsiBiIeHne/ N3MEHEHNE / TIepeco3IaHue BHEITHNX dyHKII

(npoponketne ¢ npeabiAyLei CTpaHMLb)
stmt.setString(2, s);
stmt.execute(); }
finally {
stmt.close(); }
}
finally {
con.close();}

2. Ilpumep oObsiByieHusT B 6a3e JIAHHLIX BHEITHEH CEJIEKTUBHOI IIPOIIEIyPhl, TeHEPUPYIOIIEH CTPOKM:

CREATE PROCEDURE testGenRows (numRows integer) RETURNS (n integer)
EXTERNAL NAME 'example.ExampleClass.genRows(int, int[])'
ENGINE JAVA;

IIpumep Tesna BHeNIHEH TPOIIEIYPhI, OCYIIECTBIISIONIEH reHepUPOBaHNe 3HAYECHUI CTPOK, IPUBEJIEH HU-

public static ExternalResultSet genRows(final int numRows, final int[] n) {
return new ExternalResultSet() {
private int i = 1;
public void close() {}
public boolean fetch() throws Exception {
if (i > numRows)
return false;
n[0] = i++;
return true;

2.2 OObsiBIeHUEe /U3MeHeHne /Tiepeco3/aHe BHEITHNX
dbyHKIMit

CHHTAKCUC OIEPATOPOB CO3/IAHWS, M3MEHEHUs W IIEPECO3TAHNs BHEIIHeH (MYHKINN, HAIMNCAHHON HA
Java, nmeeT OMHAKOBYIO CEMAHTUKY W IIPUBEJIEH B JIUCTUHTE:

4 N
{CREATE [ OR ALTER ] | RECREATE | ALTER} FUNCTION <uMs QyHKIu®>
[AUTHID {OWNER | CALLER}]
[(<Bxomuo# mapameTrp> [, <BXOZHON mapameTp> ...])]
RETURNS (<Tum maHHHX>)
[SQL SECURITY {DEFINER | INVOKER}]
EXTERNAL NAME '<mojHoe mMa Kiacca>.<uMa static meToma>! (
[<Java Tum> [, <Java Tum>...]])'
[!<ompemensemas momb3oBaTeneM HHpOpMALUS>]

ENGINE JAVA
\ J

B orsimame oT BHEMIHUX TPOTIELY D, BHENIHAE (DyHKIIUU BCETIA BO3BPAIIAIOT OJIHO 3HAYEHNE KAKOTO-TT00
13 TUIIOB OIUCAHHBIX B pasiesie Coomeemcemeue munoe dannuxr SQL u Java.
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Bremnue xpanumble mponerypbl, (GyHKIUU U TPUITEPHI, HAIIMCAHHDLIE Ha sA3bIKe Java
2.3 OObsBienue/u3aMenenue/ epeco3ganue BHEIIHUX TPUTTEPOB

2.2.1 IIpumepsnt

1. Ilpumep oObsiBiIEHUSI HOBOW WJIM U3MEHEHWs CYIECTBYIONIE BHemHeill (DyHKIMK, BO3BPAIIAIONIIE

CHCTEMHOE CBOICTBO IO YKa3aHHOMY KJIIOTY:

CREATE OR ALTER FUNCTION get_system_property (name varchar(80))
RETURNS varchar (80)

EXTERNAL NAME 'java.lang.System.getProperty(String)'

ENGINE JAVA;

2. Onucannast B ipuMepe BHEITHsIsT DyHKIHS TPOU3BOIUT CYMMUPOBAHIE BXOIHBIX MapaMeTpoB hyHK-

U, oObABJIEHHON B 0a3e JaHHBIX:

public static int sum() {

FunctionContext context = FunctionContext .get();

ValuesMetadata valuesmetadata = context.getInputMetadata();

Values values = context.getInputValues();

int ret = 0;

for (int i = valuesmetadata.getParameterCount(); i >= 1; ++i)
ret += (Integer) values.getObject(i);

return ret;

IIpumep perucrparuu B 6a3e JAHHBIX 3TON BHENTHEH DYHKITAN:

CREATE FUNCTION funcSum2 (nl integer, n2 integer)
RETURNS integer

EXTERNAL NAME 'example.ExampleClass.sum()'

ENGINE JAVA;

2.3 O0bsiBiienue /n3MeHeHne /epeco3/ianne BHEITHUX

TPUITEPOB

Cunraxcuc o1epaTopoB CO3JaHMNA, USMEHEHUA U II€ePEeCO3aHud BHEUIHEro Tpurrepa, HalliCaHHOI'O Ha

JELVEL7 nMeeT OJMHAKOBYIO CEMaHTUKY U IPUBEIACH B JIUCTUHIEC:

r

{CREATE [ OR ALTER ] | RECREATE | ALTER} TRIGGER <ums Tpurrepa>

[AUTHID {OWNER | CALLER}]

{

<obbaABleHHMe TabIWYHOTO TpUITepa>

| <obbsBNEeHMe TabnMyHOTO TpuUrTepa B cTaHmapTe SQL-2003>
| <obbaBNEHMEe Tpurrepa 6a3H HAHHBIX>
| <obbmBnerume DDL Tpurrepa> }

[SQL SECURITY {DEFINER | INVOKER}]

EXTERNAL NAME '<monHoe uMs Kjiacca>.<uMs static meTozma>! (
[<Java Tum> [, <Java Tum>...]])'
[!<ompermenseMas momb3oBaTeneM HHPOpPMAIWS>]

ENGINE JAVA

J/

Cruernndukarys BbI30BOB TPUITEPOB Beerja 6e3 mapaMeTpoB, u Java MeToJ JOJI?KeH BO3BpaInarTh void.

Hertanu BbI30Ba U 3HadeHus moJsieit OLD u NEW MOXKHO TOJIYYUTDb M YCTAHOBUTH U3 KOHTEKCTA BHI30BA.
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Buemare xpaHuMbie MpoIeypbl, GYHKIUA U TPUITEPHI, HAIIMCAHHBIE HA sS3bIKe Java
2.4  VYjajieHue BHEITHUX IIPOIELYD, (DYHKIUI U TPUTTEPOB

2.3.1 Ilpumepsnl

1. Tesio BHEIIHETO TPUITEPA, HAIMCAHHOTO HA Java, BBITOJIHAIONIETO JOTTHPOBAHNUE!

public static void info() throws SQLException {
Logger log = LoggerFactory.getLogger (FbLogger.class);
String NEWLINE = System.getProperty("line.separator");
TriggerContext context = TriggerContext.get();
String msg = "Table: " + context.getTableName() +
"; Type: " + context.getType() +
"; Action: " + context.getAction() +
valuesToStr (context.getFieldsMetadata(), context.get0ldValues(),
NEWLINE + "QOLD:" + NEWLINE) +
valuesToStr(context.getFieldsMetadata(), context.getNewValues(),
NEWLINE + "NEW:" + NEWLINE);
log.info(msg) ;
}

private static String valuesToStr(ValuesMetadata metadata, Values values, String
label) throws SQLException {
if (values == null)
return "";
StringBuilder sb = new StringBuilder(label);
for (int i = 1, count = metadata.getParameterCount(); i <= count; ++i)
sb.append(metadata.getName(i) + ": " + values.getObject(i) + NEWLINE) ;

return sb.toString();

IIpumep 0ObsIBIIEHNS HOBOTO WJIM M3MEHEHUSI CYIIECTBYIOIIEr0 BHEITHEIO TPUITEpa B 0a3e JaHHBIX:

CREATE OR ALTER TRIGGER trig_Employee_Log
before delete or insert or update on employee
EXTERNAL NAME 'example.ExampleClass.info()'
ENGINE JAVA;

2.4 VYpajieHue BHENTHUX Hpolieayp, DYHKIMA 1 TPUITepoB

Viasienre BHEITHEN POy PhI OCyInecTBasgeTcs omepaTopom DROP PROCEDURE.

[ DROP PROCEDURE <mMs_NpOIEZypPH> ; ]

B orsmaue oT 00BIYHBIX XpaHUMBIX Opoueayp (pyHKIuit), cepBep He MOXKET HPOKOHTPOJIUPOBATH
HAJIMYKMe BBI30BOB yJajisieMoil mporeaypbl ((DyHKIMN) M3 APYrUX BHENIHUX OPOUELyD, (DYHKIuil uiu
rpurrepos. [Tosromy yiasenue takoii nporenypsl (QyHKIuE) 1poiiger 6e3 omuboK, OAHAKO IPU IIOCIIe-
JLyIOITEM BBI30BE BHEITHEN IPOTIE/LyPhl, (DYHKIINN WJIA TPUTrTEpa OyJIeT CreHePUPOBAHO UCKIIOUYEHNUE.

Vnanenune BHentHedl OYHKINH OCyecTBIsAeTCs: oneparopom DROP FUNCTION. Ero cunrakcuc:

[ DROP FUNCTION <umMsa_¢yHKRIUER>; ]

Omneparop DROP TRIGGER yjaJisier CyIIecTBYOIIMII TPUTTED:
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Buemare xpaHuMbie MpoIeypbl, GYHKIUA U TPUITEPHI, HAIIMCAHHBIE HA sS3bIKe Java
2.5 BpzoB BHemHUX nporeayp u GyHKIHA

[ DROP TRIGGER <ums_tpurrepa>; J

2.5 BbI3oB BHemmHUX Opolieayp u (pyHKITIA

Bri3oB BremHux nporenyp u QyHKIUN, HATUCAHHBIX HA Java, aHAJOTMTIEH BBI30BY OOBITHBIX XPAHUMBIX
nporenyp u dyukmuii. Hanmpumep, BI30B BHEMIHEH MpOIEayphl MOXKHO OCYIIECTBUTHL omepaTopoM EXECUTE
PROCEDURE. Ilpu aTOM BHEITHsIsT TIPOTIEypa Bceraa Oy/IeT BBIMOMHATHCS C IMPABAMHU BBI3BIBAIONIETO €€ TT0JTb-
30BaTeJId.
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Buemare xpaHuMbie MpoIeypbl, GYHKIUA U TPUITEPHI, HAIIMCAHHBIE HA sS3bIKe Java

['naBa 3

IIpumepnl BHenIHuX npoueayp, pyHKImii
1 TPUITEPOB

3.1 Borumciienune dpakropuajia ducja

B npumepe upusemeno onmcamnue BHeNrHeH DYHKIMN, HAINCAHHON Ha Java, KOTOpas IIPOU3BOJIUAT De-
KyPCHUBHOE BbIYHUC/IeHUE (PAKTOPUAJIA THCIIA:

public static long factorial(int x) throws SQLException {
Connection con = DriverManager.getConnection(jdbc:default:connection:);
PreparedStatement pstmt = con.prepareStatement("select factor(?) from rdb$database

");
if ((x == 0) \I\| (x==1)) {
return 1;
}
else {
pstmt.setLong(1l, x - 1);
ResultSet rs = pstmt.executeQuery();
rs.next();
return x \* rs.getLong(l);
}
}

Perucrparusa B 6a3e maHHbIX PYHKITUU U3 JIMCTUHTA:

CREATE FUNCTION factor (x integer)

RETURNS bigint

EXTERNAL NAME 'esp.TestESP.factorial(int)';
ENGINE JAVA;

PesynbraToMm BeIOTHEHUS 3ampoca
SELECT FACTOR(5) FROM RDB$DATABASE;

oyner uucygo 120.

3.2 IIpumep paboTnl ¢ daitioBoii cucTeMoii

B caenyiomeM JMCTHHTE IPUBEIAEHO ONMMCAHUE BHEIIHEH MIPOLELyPhl, HAIIMCAHHON Ha Java, WILIIOCTPHU-
pyroleii mpuMep paboThl ¢ (PAJIOBOM CUCTEMOIH:

public static void loadFile(String path) throws SQLException, IOException {
InputStream is = new FileInputStream(path);
byte[] b = new bytel[is.available()];
is.read(b);
Connection con = DriverManager.getConnection("jdbc:default:connection:");

PreparedStatement pstmt = con.prepareStatement ("INSERT INTO test_table values (7)
(npopmonKeHne Ha creaytoLei CTpaHuLe)

e Crp. 19



Buemare xpaHuMbie MpoIeypbl, GYHKIUA U TPUITEPHI, HAIIMCAHHBIE HA sS3bIKe Java
3.3 Ilpumep BHermHell MpOIELypPHI, BO3BPAIIAIONIEH HADOD JTaHHBIX

(npoponketne ¢ npeabiAyLei CTpaHMLb)
")
try {
pstmt.setBytes(1, b);
pstmt.execute();

}

finally {
pstmt.close();

}

Bo BHemHIOI0 TIporieypy mepegaércs mapaMerp CTPOKOBOrO THIIA, 33 a0Nuil myTh K daitry. BayTpu
[IPOTIEIY PBI OCYIINECTBIISETCS CIUThIBaHUE 3TOro (daiiina B MmaccuB tuma byte [], ¢ mocaemsyromeit BcTaBKoit B
Tabsinity test_table, comepkarryio moJe tura BLOB.

Cxpuntsl co3nanus Tadsmisl TEST_TABLE u perucTpaliiii BHEITHEH TPONeyPhl IJjIs IIPUMePa U3 JIid-
CTUHTa IPUBEJIECHBbI HAXKE:

CREATE TABLE test_table(b blob);

CREATE OR ALTER PROCEDURE test( s char(100) )
EXTERNAL NAME 'esp.TestESP.loadFile(String)'
ENGINE JAVA;

[Mpumep SQL-3ampoca BBITOJIHEHUST BHEIIHEN TPOTIE Ly PhI:

EXECUTE PROCEDURE TEST('c:\\image.jpg')

3.3 Ilpumep BHelHell npolieypbl, BO3BpaIllaloliei
HabOp JaHHBIX

B caemyromem mucTuHre IpUBEICHO ONMMCAHNE BHEITHEH MPOIEyPhl, HATMCAHHONW Ha Java, BO3Bpala-
oTreit Habop JAHHBIX:

public static ExternalResultSet testRS(final String property, final String[] result) {
return new ExternalResultSet() {
boolean first = true;
public boolean fetch() throws Exception {
if (this.first) {
result[0] = System.getProperty(property);
this.first = false;
return true;
} else {
return false;
}
}
};

CKpHUIT perucTpaluy BHEITHEHR POl ypbl IPUBEIEHBI HUXKE:
CREATE OR ALTER PROCEDURE test(prop char(50))
RETURNS (res char(150))

(npogonkerne Ha cneaytoLeld CTpaHuLe)
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Buemare xpaHuMbie MpoIeypbl, GYHKIUA U TPUITEPHI, HAIIMCAHHBIE HA sS3bIKe Java
3.4 Tlpumep BHeIHeil MPOIEAYPHI, OCYIIECTBIISIONIEH paboTy ¢ Apyroit 6a30i JaHHBIX

(npoponketne ¢ npeabiAyLei CTpaHMLb)
EXTERNAL NAME 'esp.TestESP.testRS(String, String[])'
ENGINE JAVA;

IIpocmoTpers pe3yabrarT paboThl BHEITHEH Mpone yphbl testRS MOXKHO BBITIOJIHUB 3aITPOC

SELECT * FROM TEST("java.home");

3.4 llpumep BHellHell polie/lyPbl, OCYHIECTBJIAIONIEN
pabotry c apyroii 6a3o0ii JaHHBIX

C mOMOIIBI0 BHEITHUX IIPOIEIYP BO3MOXKHBI IOJK/IFOYEHMsST K JPYIUM 0a3aM JaHHBIX I[TOCPEICTBOM
JDBC. Ilpumep Tena BHemHE poIeyphl, OCYIIECTBISIONEN moaK/oueHne K apyroit B/l nemarorreit B
Heill BRIOOPKY JTAaHHBIX U3 TaOJIUIEI test_table u BeraBisonieil BHIOPaHHBIE JaHHBIE B TaOIUIly test_table
6a3bl JAHHBIX, I3 KOTOPOi ObljIa BbI3BAHA BHEIIHSS MPOIEAypa, ITPUBEICH HIKE:

public static void interConnect() throws SQLException {
Connection con = DriverManager.getConnection("jdbc:new:connection:");
PreparedStatement pstmt = con.prepareStatement ("INSERT INTO test_table values (7)

D) g
try {
String url = "jdbc:firebirdsql:localhost:D:/testbase.fdb";
Connection extCon = DriverManager.getConnection(url, "SYSDBA", "masterkey");
PreparedStatement extPstmt = extCon.prepareStatement ("SELECT * FROM test_table
D) g
try {
ResultSet rs = extPstmt.executeQuery();
while (rs.nmext()) {
pstmt.setString(1l, rs.getString(1));
pstmt.execute(); }
}
finally {
extPstmt.close(); }
}
finally {
pstmt.close(); }
}

CxpunThl co3aHusi TaOIUIEI test_table u perucrpanyy BHENIHEN IPOIELYPhl IPUBEIEHBI HUXKE:
CREATE TABLE test_table(f_varchar varchar (50))
CREATE OR ALTER PROCEDURE test
EXTERNAL NAME 'esp.TestESP.interConnect()'
ENGINE JAVA;
s BeI30Ba BHemHel mporerypbl TEST ciaemnyer ucnosb3oBaTh onepatop EXECUTE PROCEDURE:

EXECUTE PROCEDURE TEST;
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