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. NnnaH

« Peanusauus OOI1 B Oracle PL/SQL
* Pednekcna tunos B PL/SQL

* [MaTTepHbl NpoekTupoBaHua B PL/SQL

« CYB/M Oracle Database kak dbabpuka v
peno3nTapum o6 bLEKTOB

* [pnmep peanusaummn yHmBepcanbHom
bubnmotekn Tnnos PL/SQL
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Peanusauusa napagurm OOI1 B PL/SQL
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. Mapapgurmbl OOIN B PL/SQL -

Peanusayusi e PL/SQL LS

* IHkancynauug
- HacnegoBaHue
* [Monnmopdunam
* OrpaHnyeHuna B peanusauunm

° ,U,OI'IOJ'IHI/ITeJ'IbeIe BO3MOXHOCTU
 [lpnBeneHne TMnoB
 [leperpyska onepaTopoB CpaBHEHUSA
* Konnekuun obbekToB

« XpaHeHue obbekToB B CYB/[]
« Ccbinku Ha 0bbekTbl (OBJECT REF)
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. M HKan Cynﬂ LS ATpunbyThbl TMNA

O6BLeKmHbIi mun PL/S/I:/neuud)UKauun

CREATE OR REP YPE TAccount AS OBJECT

FNumber VARCHAR2(20),
FCustomer TCustomer,

KoHcTpykTOp TMNA

CONS OR FUNCTION TAc{ Meron aksemnnsipa ‘charZ)
F AS RESULT,
MEMBER FUNCTION ge UMBER,
CraTtunyeckun meton
M
STATIC PROCEDURE exportAllAccounts
)
NOT FINAL;

ORACLE
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. MHKkancynauus

O6wekmHbItl mun PL/SQL — peanu3ayusi (mesio)

CREATE OR REPLACE TYPE BODY TAccount IS

CONSTRUCTOR FUNCTION TAccount(pAccNo in varchar2) RETURN SELF AS
RESULT IS

BEGIN
self.FNumber := pAccNo;
self.load;

RETURN;
END;

MEMBER FUNCTION getAmount RETURN NUMBER IS
xResult NUMBER(20,2);
BEGIN
return v_xResult;
END;
END;

ORACLE
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. [lepeMeHHble 00BLEeKTHOro Tuna
Ucnosnb3oeaHue

DECLARE
xCreditAcc TAccount;
xDebetAcc TAccount;
xTransaction TTransaction;
BEGIN
xCreditAcc := new TAccount('40101810400000010801');
xDebetAcc := new TAccount('40101810400000020304"');

xTransaction := new TTransaction(xDebetAcc,

xCreditAcc,
100);
xTransaction.dolt;
COMMIT;
END;

ORACLE
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. HacnepnoBsaHue

HacnedoeaHue murnoe PL/SQL - cneyudgukayus

CREATE OR REPLACE TYPE TAccount UNDER TPersistent

(
FNumber VARCHAR2(20),

FCustomer TCustomer,

Twvn - npeaok

CONSTRUCTOR FUNCTION TAccount RETURN SELF AS RESULT,

MEMBER FUNCTION getAmount RETURN NUMBER,
STATIC PROCEDURE exportAllAccounts

)

NOT FINAL;

ORACLE
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. HacnenoBsaHue

lMpumep: susyasnbHoOe rnpedcmaessieHue

* [leperpys3ka metoga
COXpaHeHuns1 ob0beKTa

TObject (save)
save
TPersistent
l A6cmpakmHbIU Memoo

save

TAccount

lNepezpyxeHHbIU Memod

ORACLE
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. NMMonumopdpusm

lNepezcpy3ka memodoe e murne-nomomke PL/SQL

CREATE OR REPLACE TYPE TAccount UNDER TPersistent

(
FNumber VARCHAR2(20),

FCustomer TCustomer,
OVERRIDING MEMBER PROCEDURE save,
OVERRIDING MEMBER PROCEDURE remove,

STATIC FUNCTION load(v_pld IN NUMBER) RETURN
TAccount

)
NOT FINAL; / He TepMnHanbHbIA TUM

B nepapxmmn !
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. NMMonumopdpusm

Bbi30e yHacriedogeaHHO20 Memoda 8 murne-rmIomoMKe

CREATE OR REPLACE TYPE BODY TAccount IS
OVERRIDING MEMBER PROCEDURE save IS
BEGIN

(SELF AS TPersistent).save;
INSERT INTO Accounts ...

END;

END;

ORACLE
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. OrpaHunyeHusi B OO PL/SQL

* HeT pasrpaHnyeHmnsa BUONMOCTN YNEHOB TUMOB
(sce PUBLIC!)

* He nogaepxnBatotca ceoucTea (property)

* HeT atpndbyTtoB TMna (static members) — MOXXHO
AMYyNMpoBaTb Yepes3 CTaTUYECKNA METO/ U NMakeT

STATIC FUNCTION getRootDict RETURN TDictionary IS
BEGIN

RETURN dict_service.getRootDict;
END;

ORACLE
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. [lononHuUTenbHble BO3MOXHOCTH
lTpueedeHue munos - onepamop TREAT

DECLARE

v_x0Obj TCustomer;
BEGIN

v_xObj := TREAT(TObjectFactory.Load(123) AS TCustomer);
END;

ORACLE
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. [lononHuUTenbHble BO3MOXHOCTH
llepeapy3ka onepamopoe cpasHeHUs

* Heobxoaumo peannsoBaTb METO[ CPaBHEHUS
ORDER

I**

* @param pObject - 06BeKT ¢ KOTOPbLIM NPOUCXOAUT CPaBHEHUE

* @return 0, - ecnn 06bEKTbI paBHbIL,<br> 1 - ecnu Tekywmn
o0BbeKT bonblue, 4yeMm pObject<br>, -1 - ecnu TekywWnn o6 bLEKT
MeHbLue, Yem pObject

*I
ORDER MEMBER FUNCTION compare(pObject in
TODbject) RETURN pls_integer

* MeTtog ORDER HesiBHO Bbi3blBaeTCA BMECTO

oneﬁaan‘/’l: <i <=i >=i =i >
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. [lononHuUTenbHble BO3MOXHOCTH
Konnekyuu o6 ekmoes

» Cospgatotca Ha ypoBHe CYB/:
CREATE TYPE TTableOfString AS TABLE OF VARCHAR2(128);

CREATE TYPE TTableOfAccount AS TABLE OF TAccount;

* imetoT BCTPOEHHbIE METOA®LI.
* HeaBHbIN KOHCTPYKTOP
« COUNT
- DELETE
« EXTEND

« TRIM
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. [lononHuUTenbHble BO3MOXHOCTH
Onepamopsbi Ons1 Kosinekyuu o6 Lekmos

<>, =-npoBepdeT ABe Konnekunn Ha (He) paBeHCTBO;

« SET — ynanset aybnukartbl U3 KONMeKkuum;

« [NOT] MEMBER — npoBepka BXOXOEHUA 3NTIEMEHTA;
« MULTISET INTERSECT — nepece4deHune Konnekuuu;
« MULTISET UNION — obbeanHeHne Konnekuni;

« MULTISET EXCEPT — 13 ogHon BblMeCTb APYrYIO;
 |S A[NOT] SET — cogep>XuT yHUKanbHbIE 3NIEMEHTHI;

« NOT SUBMULTISET OF — npoBepka Ha NOgMHOXeCTBO;
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. [lononHuUTenbHble BO3MOXHOCTH
Konnekyuu o6 ekmoes - ucrnosib3o8aHue
° |E|,J'IFI NCMOJ1b30BaHNA OnepaTopoB C KOJIJN1eKUnAMN,

0bbekTHbIN TUN gormkeH nmetb metoa ORDER — angd
CpaBHEHNA ODBEKTOB

DECLARE
xAccArray TAccountArray;
xAcc TAccount := new TAccount('101');
BEGIN
xAccArray := new TAccountArray(new TAccount('101’),
new TAccount('102%));

IF xAcc MEMBER xAccTArray THEN
printin(‘ls member!’);
END IF;

END;

ORACLE
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. XpaHeHue o6bekToB B bl

O6beKkmHbIe mabnuubi

« (OObeKkTHble Tabnuubl
CREATE TABLE Accounts OF TAccount;

« KonoHka pensaunoHHon Tabnuubl - 06 bEKT

CREATE TABLE Users
(

Id NUMBER(6),
Properties TObjectProperties

);
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. CcCbINKN Ha OO BLEKTbI
Object REF

« Ccbifka Ha XxpaHnMmbin 00bEeKT B B[]

CREATE TYPE TTransaction AS OBJECT

(
DebetAcc REF TAccount,
CreditAcc REF TAccount,
Amount NUMBER

);

100.00
e \
To debet account \
object To credit account object

ORACLE
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. CcCbINKN Ha OO BLEKTbI

,qu'lOﬂHumeﬂbele 803MO)XHOCMU

» [lononHutenbHbi naket UTL REF

- DELETE_OBJECT
- LOCK_OBJECT

- SELECT OBJECT
- UPDATE_OBJECT

« Imynauna REF yepes obbekTHbIE NpeacTaBneHns:

CREATE VIEW v$AccountsRef OF TAccount
WITH OBJECT IDENTIFIER(Id)
SELECT
a.ld AS OID,
a.FNumber
FROM
accounts a;

ORACLE
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Pednekcnsa o6 beKTHbIX TUNOB B
PL/SQL

ORACLE




. Generic PL/SQL types

O6o06weHHbIe munsbl

 ANYTYPE — nony4yeHue nHgpopmauum o tmne, a Takke
co3aHne aHOHUMHbIX TUMOB

 ANYDATA — npeacrtaBnsaeTt cobon aksemnnsp noboro
TUna

 ANYDATASET - npencraBnset coboin MHOXXECTBO
9K3eMMMAPOB Kakoro-nmbo tuna (generic recordset)

- DBMS_TYPES - naket (package) npenocrtasnsiet Habop
KOHCTaHT N NCKNtoveHun ans paboTbl ¢ 0600LWEHHBIMYA
TUNnamu

ORACLE
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. Tun ANYTYPE

Paboma c yxe cywecmeyrowumu munamu e b/j

STATIC FUNCTION GETPERSISTENT(
schema_name IN VARCHAR2,
type _name IN VARCHAR2,
version IN VARCHAR2 DEFAULT NULL)
RETURN ANYTYPE;

« Cratnyeckasa pyHkunsa GETPERSISTENT — cospgaHue aksemnnspa
ANYTYPE no yxe cyuwectBytowemy B b1 Tuny

DECLARE
B Tom yncne n no
v_xType ANYTYPE; NPUMUTUBHBLIM TUNam!
BEGIN
v_xType := ANYTYPE.getPersistent(‘MY_SCHEMA',TACCOUNT®);
END;

ORACLE
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. Tun ANYTYPE

lMony4yeHue uHgpopmayuu o6 ampubyme

MEMBER FUNCTION GETATTRELEMINFQ(pos IN PLS INTEGER,
prec OUT PLS_INTEGER,

Okaemnnsip ANYTYPE, / scale OUT PLS_INTEGER,

ecnun atpubyT — aTo len OUT PLS_INTEGER,

00bekKT!

csid OUT PLS_INTEGER,
csfrm OUT PLS_INTEGER,
attr_elt_type OUT ANYTYPE,
aname OUT VARCHAR2)

RETURN PLS_INTEGER;

Character set form
(019 CUMBOIBHBIX

[

Nms atpubyTta

- BosBpallaeT kof Tuna anemeHTa (onpenerneHbl B NakeTe
DBMS TYPES)

ORACLE
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. Tun ANYTYPE

Co30aHue aHOHUMHO20 muna

SQL> DECLARE

2 XxType AnyType;

3 BEGIN

4 AnyType.BeginCreate(DBMS_TYPES.TYPECODE_OBJECT,
9 xType);

6 xType.addAttr(aname =>‘'AccountNumber’,
7

8

9

typecode => DBMS_TYPES.TYPECODE_VARCHAR2,

prec =>0,
scale =>0,
10 len =>0,
11 csid =>0,
12 csfrm =>0);
13 xType.EndCreate;
14 END;

ORACLE
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. Tun ANYDATA

[Mony4yeHue uHgpopmauyuu o6 3K3emMnsipe muna

« BEGINCREATE - Hauano co3gaHusa HoBoro ak3emnndpa AnyData
- ENDCREATE - 3aBepuleHue co3gaHusa aksemnnspa AnyData

 PIECEWISE — YCTaHOBKa peXumma co3haHuda 3K3emnnsdpa ana He
NPUMUTUBHBLIX OO BHEKTOB

- SET* — YCTaHOBUTb 3Ha4YeHne atpmbyTa

- GET* — NOJIy4YEHME 3HAYEHMA aTpnbyTa

- GETTYPENAME- nony4utb ums tuna (ans TUnoB yxxe CyLeCTBYOLWLNX
B B[)

- GETTYPE — nony4yeHnune ak3emnnapa ANYTYPE onuceiBatoLlero

TN o0beKTa

- CONVERTOBJECT - nony4yenue ak3emnndpa ANYDATA un3 noboro
obbekTa

ORACLE
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. [1Ba cnocoba co3naHus 3k3. ANYDATA

1-bili: ¢ NToMowbro ebi3oea Mmemodoe CONVERT

SQL> DECLARE

2 xType ANYTYPE;

3 xAccount TAccount := new TAccount(‘123°);
4 xVar ANYDATA;

5 BEGIN

6 xVar := ANYDATA.ConvertObject(xAccount);

7 DBMS_OUTPUT.PUT_LINE(xVar.getType(xType));
8 DBMS_OUTPUT.PUT_LINE(xVar.getTypeName);
9 END;

10 /

108

ABC.TACCOUNT

ORACLE
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. [1Ba cnocoba co3naHus 3k3. ANYDATA

2-ou: ebi308 Memodoes BeginCreate(), Set*(), EndCreate

SQL> DECLARE

2 xObject AnyData;
3 xType AnyType := TAccount.getAnyType;
4 xAcc TAccount;

5 BEGIN

6 AnyData.BeginCreate(xType,xObject);
7

8

9

HanonHeHne obbekTa
no atpmbytam, a He
cpasy!

xObject.PieceWise(); |
xObject.setVarchar2('MyAccNumber'); xObject.setNumber(100);
xObject.EndCreate;

11 IF xObject.getObject(xAcc) = DBMS_TYPES.SUCCESS THEN
12 dbms_output.put_line(xAcc.getString());

13 END IF;

14 END;

15 /

AccountNo => MyAccNumber | Amount => 100

ORACLE

28



. Tun ANYDATASET

O606uweHHbIe 8bI6GOPKU

* OCHOBHOE MCNOJSIb30BaHME — peanunsaums oo00b6LLEHHbIX
TabnNM4YHbIX PYHKLUMW,CTPYKTYpPa Kypcopa KOTOPbIX
HEen3BeCTHa Ha 3Tarne KoMnunauum

CREATE OR REPLACE FUNCTION
getReport(pType in number) RETURN AnyDataSet
PIPELINED USING TReportRowSet;

* Teno TabnnyHon pyHKUMKM OTCYTCTBYET!

* Ero 3ameHsieT tvn TReportRowSet — peannayer
nHtepdenc ODCITable

ORACLE

29



. Tun ANYDATASET
Uumepgbetic ODCITable — uHgphopmauusi onss SQL-Engine

« ODCITableDescribe — Bo3BpallaeT CTPYKTYpPY Kypcopa
« ODClITableStart — oTkpbITHE KypCoOpa

» ODCITableFetch — nasneuenmne 3anucu

« ODCITableClose — 3akpbiTue Kypcopa

* ODCIPrepare — nony4yeHne KOHTEKCTA BbIMOJSIHEHUS
Kypcopa

ORACLE
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. UHTepdenc ODCITable
lpumep

create or replace type TReportRowSet as object (

constructor function TReportRowSet(v_pType in varchar2 := null) return self as
result,

static function ODCITableStart(sctx in out nocopy TReportRowSet,
v_pType in varchar2 := null) return number,

member function ODCITableFetch(self in out nocopy TReportRowSet,

nrows in number,

rws out AnyDataSet) return number,
static function ODCITablePrepare(sctx out nocopy TReportRowSet,

tf_info in Sys.ODCITabFuncinfo,

v_pType in varchar2 := null) return number,
member function ODCITableClose(self in TReportRowSet) return number,
static function ODCITableDescribe(rtype out AnyType,

v_pType in varchar2 := null) return number,

static function getRecordType(v_pType in varchar2 := null) return AnyType

ORACLE
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[TaTTepHbl NnpoekTupoBaHusa B PL/SQL
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. LLla6noH “OanHoyuka” (Singleton)

HosmxeH 66imb MoJsibKO OOUH 3K3eMJIsip muna

CREATE TYPE BODY TSingleton IS

STATIC FUNCTION getinstance RETURN
TSingleton IS

BEGIN
RETURN singleton_service.getinstance;

J— .

- t T~
Singleton b

E 3 . ]
4 Singleton: TSingleton =

— -
o
I
| Singleton

\

eNo \
AN

OK3EMMNAP XpaHUTCSA
B rrnobanbHom
nepemMeHHoun naketa !

33

TSingleton
=] Fisios
- Flnstance:TSingleton
El rerhogs
+ Getlnstance: TSingleton
- Create

t Bogenyes
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LLlabnoH “Habnrpatenb” (Observer)

Subject «USes» Observer
+ObserverName : String
+Attach(in o : Observer) -s : Subject
+Detach(in o : Observer) 5 . lpdate()
+Notify() R _> [lns Bcex Habniogatenen:
0-> Update()
ConcreteObserver
-observerState
ConcreteSubject [ — — — — — — — — — —>|+Update() |
-SubjectState | |
+GetState(in o : Observer) | — —> return SubjectState \/
+SetState(in o : Observer) _ ‘
observerState =

subject->GetState()

LWa6noH “HabnopgaTtens”

ORACLE
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. LLlabnoH “Habnopgatenb” (Observer)
Peanu3sayusi e PL/SQL (cneyugukauyus)

CREATE TYPE TArrayOfObserver AS TABLE OF TObserver;
CREATE TYPE TSubject AS OBJECT
(
FObservers TArrayOfObserver,
MEMBER PROCEDURE attach(pObserver IN OUT NOCOPY TObserver),

MEMBER PROCEDURE detach(pObserver IN OUT NOCOPY TObserver),

MEMBER PROCEDURE notify,

ORACLE
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. LLlabnoH “Habnopgatenb” (Observer)
Peanu3sayusi e PL/SQL (meno)

CREATE TYPE BODY TSubject IS

MEMBER PROCEDURE attach(pObserver IN OUT NOCOPY TObserver) IS
BEGIN
FObservers.extend(1);

FObservers(FObservers.count) := pObserver;
END;

MEMBER PROCEDURE detach(pObserver IN OUT NOCOPY TObserver) IS
BEGIN
IF pObserver MEMBER FObservers THEN
FObservers.DELETE(findObserver(pObserver));
END IF;
END;

ORACLE
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. LLlabnoH “Habnopgatenb” (Observer)

Peanu3auyusi e PL/SQL (meno - npodosmkeHue)

MEMBER PROCEDURE notify IS

xCount SIMPLE_INTEGER := FObservers.count;
BEGIN

FOR xIndex IN 1..xCount

LOOP

FObservers(xindex).Update;

END LOOP;

END;

ORACLE
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. LLIabnoH “®abpunyHbin metoa”

Product Creator
+ FactoryMethod ()
T + NewPraduct """ Product* p = FactaryMethod(), T
ConcreteProduct ConcreteCreator
..E"_ _
+ FactoryMethod () ¢ Prodoct [----|  return new ConcreteProduct E]

CREATE TYPE TObjectFactory AS OBJECT

(
STATIC FUNCTION createObject(pTypeName VARCHAR2) RETURN TObject

% http://ru.wikipedia.org/



CYBb[ Oracle Database kak c|oa6pua n
peno3ntapum o6 bLEKTOB
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. HepnoctaTtkm XxpaHeHUss OO bEKTOB
XpaHeHue 8 06 bekmHbIx mabnuyax Oracle

« KpalHe 3aTpyaHeHa moandukaumsa ucx. koga obbekToB
(ecTb cBA3b ¢ Tabnnuen!)

* CNOXHbIN CUHTAKCUC obpalleHnst K 06 bekTHOM Tabnuue

* /A3aMeHeHmne aTpnbyToB 00BbEKTA BEAET K TSXKESIOM
npoueaype moanukaunm cTpykTypbl 00bEKTHOM Tabnuubl

ORACLE
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. XpaHeHne 00 bLEKTOB B pensuy. Tabnuuax

CoemeweHue npeumyuwecme OOI u penssyuoHHO20
nooxooa

« XpaHutb Persistent-06bekTbl B 00bIYHbIX PENSALMOHHBIX Tabnuuax

« [ocTyn peanu3oBaTtb B BUAe o0bbI4HOro pensiunoHHoro SQL, B
Koge MeTtoaoB OObEeKTHOro Tuna

« Korga Heob6xoaumo, NpUMeHATbL OBbIYHBIM PENSILMOHHBLIN OOCTYN K
Tabnuuyam

TPersistentObject

-Id : Decimal

+save()
+remove()
+constructor(in pld : Decimal) : TPersistentObject

ORACLE
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. Peno3sutapumn obvektoB B CYB[] Oracle

object_repository object_types
PK Id PK |Id
PK,FK1 | Type_Id >
Name
Instance

ORACLE
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Peno3utapumn o6bekToB B Oracle
ba3oeasi uepapxusi knaccoe

TObject
TPersistentObject TObjectFactory
-Id : Decimal
+save() +register(in pObject : TPersistentObject)
+rempve() +unregsiter(in oObject : TPersistentObject)
| +createObject() : TPersistentObject
i +load(in pObjectld : Integer) : TPersistentObject
v
TType TCustomer TAccount
-Name : String -Name : String -Name : String
-Instance : AnyType -Description : String -Customer : TCustomer

ORACLE
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. PaboTta c peno3utapuem
Tun TPersistentObject

CREATE TYPE BODY TPersistentObject IS

MEMBER PROCEDURE save IS
BEGIN

TObjectFactory.register(self);
END;

MEMBER PROCEDURE remove IS
BEGIN

TObjectFactory.unregister(self);
END;

ORACLE
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. PaboTta ¢ o0beKkTamu B NpuUnoXxXeHnu
lpumep: MS Visual Studio .NET

« Heobxogmnma nogaepkka o0ObEKTOB B cpeacTBax
pa3paboTKu NPUNoXXeHNN!

» Oracle Developer Tools for VS .Net
« UDT Custom Class Code Generation Wizard

« ['eHepupyeT knacc Ha C#,VB.NET,C++ coBnagarowmn no curHaType
c Tunom PL/SQL

* OTobpaxeHune Tnunos PL/SQL B knaccel .NET

* KnneHT npo3payHo ncnonb3yet 00bLEeKTbl B TEPMUHAX CBOErO
oKpyxeHusa !

ORACLE
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Oracle Developer Tools for VS .NET

UDT Custom Class Code Generation Wizard

- ¢ TBOOLEAM
i @ TEOOLEAMTABLE
+ T TCOMTAIMER.

Choose types and configure code generation details

- g} TDATETABLE

- *¢ TDICTIONARY

- “¢ TOICTIONARYITEM

- [ TOICTIONARVITEMTABL

- [0 TKEYSTRINGTABLE
- g TLIST

- 7 TLISTSTRING

- [ TLISTTAELE

- [ TNUMBERTABLE

Select and specify details of the User Defined Types for which you wish to generate custom classes,

— Custom Class Details

< Back | Mext =

Eimish

Cancel

Object Types
- "[}THF\SHTABLE Pictionary(v_plId => d.Ic
- ¢ THASHTABLEBOOLEAN e Filenarne:
- Tf THASHTABLEDATE T i Tobiject.cs bnaries d
- [#] “¢ TCONTAIMER !
. "I; THASHTABLEMUMBER. b
- *T THASHTABLECBIECT 7 Project: EoE S TR e
- #¢ THASHTABLESTRIMG {UDTDEmo =] =
- ## TKEYBOOLEAN B Ihortf >
. @ TKEYBOOLEANTABLE Mamespace: Inherit fram Project
) q; TKEYDATE |UDTDEmU
i @ TKEYDATETAELE
Class name:
- ¢ TKEYMUMBER |TOBJECT
i @ TKEYMUMEERTAELE
© ‘T TKEYOBIECT Super class name: N B E
- [ TKEYOBIECTTAELE | FetValue (0) ;
- ¢ TKEYSTRING ( |

++, v_xDict):

- *T# TOBIECT

- “I TOBIECTREPOSITORY

- (3 TOBJECTTABLE

- *7# TPERSISTEMTOBIECT

- [l TPERSISTEMTOBIECTTABLE
- T TSTACK

- S TSTACKDATE

- ¥ TSTACKNUMEER,

TEOOEL . DIopOoe [ ] 7
cwd.Dispose() ;
con.Close () ;
con.Dispose() ;

er id=pcl:password=pcl:

#. ConsoleApplicationZ - Microsoft ¥isual Studio = |ﬁ' Ill
File  Edit Yiew Project Build Debug Data  Tools  Window  Help
H-E-ESH e 4 BRBR Y- BB b Debug + fny CPU @
R i NI EE0FSRABEHR,
=
X
] @ 4 . | rrwe————— I [ e — ﬂ
El- [ User-Defined Types Oracle Custom Class Wizard . x|

46

Ready

ftrStart| " Consoleapplication? - Mi... ||w Oracle Custom Class ... 131 unkitled - Paink




Custom Class Code Generation Wi

zard
[Ipo3payvyHoe ucrnosib3o8aHUe o6 LeKma 8 npusioKeHuu

» ConsoleApplication2 - Microsoft ¥isual Studio iy ] =4

File Edit Wiew Refackor Project  Build Debug Data Tools  Window  Help

S g $% Ga@E 9~ S-E | B oDebug - Aty CPLU - | G

K-

H = — w2 = =
DRl [FFE =2 0FGaGa85 Qg
Tobject.cs | Teictionary.cs ~ Program.cs | Start Fage | v X
ﬁgCunsule.ﬂpplicatiunz.Pru:ugram j I.;i,VMain(string[] args) -
é]static wolid Main(string[] args) "

1
44 Establish a connection to OQracle
OracleConnection con = new CracleConnection((user id=pcl:password=pcl:data source=orcl'™)
Con.Openi)

OracleCormmand cid = new OracleCommand [ Tselect "
" mnew Thictionary(v_plId => d.Id) =as DictInstance "
"fr_—Dm rr
" dictionaries d r
fihere "
' parent_id = 131", con):

Oraclelbatabeader reader = cmd.ExecuteBReader ()

i Fetch each row

int rowCount = 0;

while (reader.Read(])

{

/4 Fetch the objects as a custom type
TDICTICHNARY ct = [(TDICT I 1 GeErtVs

Console.Writeline ("Row {0}: {1}", rowCount++, wv_xDict);

£ Clean up
reader . Dispo=se(])

+ 4+ + 4




NMpumep peanusaunm yHuBepcanbHOU
o6ubnmnortekn Tunos PL/SQL

ORACLE
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. [TocTaHOBKaA 3agauun

Heobxodumocmb 8 6bubriuomeke

* [Mopaepxkn peno3mntapusa o6 bEKTOB HEAOCTATOYHO !

« HacTo npuxoauTca NOBTOPATb OAMH U TOT XKe KOA:
« PaboTa c cnuckamm
PaboTa ¢ xew-Tabnmuamu
ObpaboTka maccmBa CTPOK
ObpaboTka ncknrveHum
N T.0.
* Heobxoauma dubnmoTteka yHuBepcanbHbIX (MpobnemMHo-
He3aBUCUMbIX) TUNoB — no aHanorun ¢ JDK, .NET, VCL n

T.0.
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. PCL 2.0

PL/SQL Class Library — Habop munoe PL/SQL

TObject
THashTable TList TQueue EException TPersistentObject
-Count : Integer -ld : Decimal
+getKeys : TArrayString() +save()
+remove(in pKey : String) +remove()
+clear()

THashTableObject | | THashTableString | | THashTableNumber THashTableDate
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. PaboTta ¢ cnuckamum ctpok B PCL
Tun TListString

DECLARE
v_xList TListString := new TListString();
v_xLineList TListString := new TListString();
BEGIN

v_xLineList.setDelimiter(';");
v_xList.loadFromFile(v_cDataDir,v_cFileName);

v_xRowCount := v_xList.getCount;

FOR v_xindex IN 1..v_xRowCount

LOOP
:v_xCurrLine := v_xList.getltem(v_xIndex);
v_xLineList.setCommaText(v_xCurrLine);
:v_xCompanyName := v_xLineList.getltem(1);
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. OOpaboTKa NCKNIOYeHNN

Mpumep: ucnonb3oeaHue Munoe-ucKIrYeHUU

BEGIN
throw(new EFileNotFoundException(‘config.ini'));

EXCEPTI

WHEN exce tion_service.EFileNotFound THEN
exception_ ice.printStack;
END;

/

Pernctpauma obbvekra
NCKITIOYEHUA B CTEKE
owwmnbok PCL
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. UHkancynauua cdyHkumm API B Tunbl PCL
lpumep: unkancynayus Oracle AQ e mun PL/SQL

CREATE TYPE TQueueObjectAQ UNDER TQueueObject (
FTableName varchar2(64),
FTypeName varchar2(64),
OVERRIDING MEMBER FUNCTION peek return TObject,
OVERRIDING MEMBER FUNCTION dequeue return TObject,
OVERRIDING MEMBER PROCEURE enqueue(pObject TObject),
MEMBER PROCEURE startQueue,
MEMBER PROCEURE stopQueue

* BMecTo ncnosnb3oBaHUA rpomMo3akoro n cnoxxHoro APl — Habop
NOHATHbLIX U KOPOTKNX TUMOB

« CokpallaeTcst UICXOOHbIN KO U NoBbILIaeTcs ero YntabenbHOCTb
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. PaboTta ¢ o6bekTtHOM moaenbio MS Excel
Unkancynsayus COM Automation Feature e PL/SQL

DECLARE
v_xAppExcel TExcelApplication := new TExcelApplication();
v_xWorkBooks TWorkbooks;
v_xWorkBook TWorkbook;
v_xWorkSheets TWorkSheets;
v_xWorkSheet TWorkSheet;
v_xCell TCell;

BEGIN
v_xWorkBooks :=v_xAppExcel.WorkBooks;
v_xWorkBook :=v_xWorkBooks.Open(‘c:\temp\test.xls');
v_XxWorkSheets := v_xWorkBook.WorkSheets;
v_xWorkSheet :=v_xWorkSheets.ltem('test’);

v_xCell := v_XWorkSheet.getCell(2,1);
dbms_output.put_line(v_xCell.getValue);
END;
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. PL/SQL Class Library

Pe3rome

» OObeKTHO-OpneHTMpoBaHHaga budbnunoteka Tnnos PL/SQL obuwiero
Ha3Ha4YeHus

* MIHKancynupyeT 4acTo UCnosfib3yeMbl OYHKLUMOHAnM:

« CTeKkun, cnmckun, ovepeam, xaw-tabnuubl, HATKU (thread), noTokn (stream) n T.4.
« Pabota ¢ OC: dawnnbl, KaTanory, sanuce/d4TeHne doannos cepeepa
« Yactb doyHkunn API Oracle (built-in packages) — AQ, LOB, JOB

« Takke peanunayeT nogaepxKy peno3utapusa persistent-obbekTos u
paboTy C HUMK

* [logcucrtema BegeHns CripaBoOYHUKOB
« [Nloagcucrtema rpynn o6bEKTOB

» Logging (noacucrtema BefeHus XXypHanos) — aHanor log4j
 lNogcuctema obpaboTkn ob6HoBNEHMI (patching)

* O6bem: ~ 150 TnnoB n ~50 TeIC. cTpOK Koaa PL/SQL
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. PL/SQL Class Library

lpumep eHedpeHus (success story ©)

« 3akasHag paspaboTka: “Cucrtema BegeHUsa KOHTaKTHOMN MHdopmMaunmn’
* YyeT KoMnaHun-napTHEPOB U NX aTpnUdyTOB

Y4yeT OoroBopos

Y4yeT KOHTaKTOB KOMMaHUnN-napTHEpPOB

Y4yeT KoMnaHUn-3aka34ynkos

Y4yeT KOHTaKTOB KOMMaHMN-3aKka34nKoB

* Vcnonb3yemoe oKkpyxeHune
* Oracle Database EE 11.1.0.6.3
* Oracle Partitioning Option
* Oracle Advanced Compression Option
» Oracle Application Express 3.1.1 + AJAX

* Ob6bem: ~ 70 Tabnuy, ~200 TmnoB u ~70 ThIC. cTpok koga PL/SQL
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. PL/SQL Class Library

® Oracle SQL Developer : TYPE OPN_SITE. TOBJECT: =10] x|
File Edit %iew Mavigate Run Debug Source Tools Help

o 9™ $EO O-0- - i
Wyconnections | [ElReports | || aparoszect |
EWW T (d8- PR

A=

|>I|E]

syaddis E

..EFT_; TLOGABSTRACTFORMATTER L= create or replace TYPE TOEJECT as obhject
A TLOGABSTRACTLOGMARNAGER, [

A8 TLOGERRORMAMAGER -— PCL wer. Z2.0.0.0.0 Build 8§ - Debug
--EFT_H TLOGFILTER —-— Database wersion: 11.1.0.6.0

AY TLOGFORMATTER, -- Build date: 14.0&.2008 12:54:08

AFY TLOGHANDLER FEE

"EFTE TLOGHAMDLERTABLE * KopHeBoM THMII B MepapXM miIaccos FCL
AS TLOGLEVEL
A TLOGLOGGER

*

* KopHeBoM THMII B MepapXM miIaccos FCL
AE TLOGRECORD * @file ohiject.osp
--EFT_B TLOGRECORDTABLE ¥ [@author Igor Melnikow
+ --EFT_B THUMEBERTAELE ¥ [@wersion Z.0.0
=38 TOEECT * Fhistory

EFTE TOBIECT Body *  Igor Melnikow 23.02.2006 - created

--EFT_] TOEIECTTAELE *  Igor Melnikow 13.02.2008 - upgrade o 11gR1
“Ad TOLEQEIECT -
23 TPATCH

A8 TPATCHCUMULATIVE Fhummy char (1),
A9 TPATCHTABLE
--EFT_] TPREPROCCESSOR =1 member function getTypeName return wrarchar
A3 TPRIORITY
--EFT_B TQUELE =] member function JgetinyType return AnvIType
Ad TQUELECBIECT
--EFT_B TQUELUECEIECTAD
A9 TSETITEM

"EFTE TSETITEMTAELE =1 member function getfuperTypelName (v _pTypelName in varchar? = null) return wvarchar
Ad TSTACK !
“Ad TSTACKDATE FEE

--EFT_B TSTACKEMUMEBER + $YHRIMMA EOSEPAWAET CTPOKOEOE [MPeXcTABNeHMe ofBeRTa
a8 TSTACKOBIECT w

--EFT_B TSTACKSTRIMG * [Breturn SHauemMe 0BBERTa B OEMIE CTDORM

A9 TSTREAM - w5 -

H - - - -
o —Sia TCTOTACTADI C | ) —] ey Ffunction et St rincs return warchayl |

1] | Te] Jla] | i

T¥PE OPM_SITE. TOBJECT@opn_site | Line & Column 1 | Insert | Modified | Unix: LF | €& Editing
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Mcnonb3oBaHue PL/SQL-tunoB B APEX

Edit Page Process - Windows Internet Explorer 1Ol =]
6:—__: - IE htip: ffisvrufpls fapex fPp=4000:4312 : 3488635937 275365 :NO:4312:F4ELI || X ILi\re Search 2=
Eile Edit WYiew Favorites Tools Help
w4 Edit Page Process | | % ~ E) - #=h ~ | rpage ~ (FTools v 7
Page: 3 Edit Company ;l

had NameISet‘u’alues
Type: PL/ISQL anonymous block

Process Point

* Sequenu:e|1ﬂ

Process PDinthn Load - Before Regions v|
Run Process I COnce Per Page Visit (default) ;I
Source
* Process [Downlead Source] L
v_xXCompany := new TCompany(v_pId => :ID);
wv_xhddress = v_=xCompany.gethddresses:;
COMPANY MNAME 1= wv_xCompany . FHame Rus:
tDESCRIPTIOCN = w_xCompany.FName:
1 COUNTIRY = w_xCompany.FCity.FCouncry
COONTRY_ID = w_xCompany.FCity.FCouncry
CITY = wv_xCompany.FCity.FId;
PIN i= w_xCompany.FFPIN:
:ADDRESS 1= '-.r_x_Iu:i:i:ess .FStreet.getHame;
1 ZIFCODE = w_xAddress.FZipCode.getlName;
tTELEPHCONE = w_xAddress.FPhone.getllames;
tEMLTL. 1= w_xRddress.FEmall.getlame;
Fo = w_xlLddress.FFax.gectlHame:
:WEE ADDER 1= wv_xRddress.EFWek.gecllame;
1 OPN_AGE_FROM = DateToStr (v_xCompany . FOFN_agr_from) :
t0OPN_AGR TOC = DateToS5tr (v_xCompany.FOFN agr to):

-
| | »

| ’—I—I_’_|_|_|ll:] Local intranet ST
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. OOI1 PL/SQL

3aksirodyeHue

 [lopaoepxmnBaeT Bce 0CcHOBHble napaaurmbel OOIT

* [To3BonseT co3gaBaTtb npuknagHoe N0 B OO-
cTune un nony4dnTtb Bce npeumyiectasa OOIlT-

noaxona

 Hannume ononmnortekn PL/SQL-TnnoB no3zsonsgeT
OOCTNYb NOBTOPHOIO UCMNOSIb30BaHUA KOAA,
YMEHbLLUUTb CIMOXHOCTb MPOEKTOB U COKPATUTb

BpeMS pa3paboTKu
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