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[MpoekT murpaumm b/l sTanbl N CAOXKHOCTU

Mmrpau,vm CXeMbl W OW3HEC-NOTMKN — OCHOBHbIE
CNOXKHOCTH, pelleHNA N BOSMOXHOCTM aBTOMaTU3adLU N

Oracle — PostgreSQL: OCHOBHblIEe CNOXHOCTM W MPUMEPDI
KOHBepTaLuuu.

SQL Server — PostgreSQL: ocHOBHbIe CIOXKHOCTU 1 NMPUMeEpBI
KOHBepTaLuun.

VIameHeHvne npuioxkeHud ApU MUrpaLun 6a3 gaHHbIX —
C/IOXXHOCTU M BO3MOXHOCTU aBTOMAT3aLn

ABTOMaTM3auma NpoekTa Murpaunm ¢ KoHBepTyM
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NMpoekT murpauumn 6asbl AaHHbIX
Ha PostgreSQL
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KoHsepTauus
CXeMbl
MoaroroButenobHas KoHBepTauusa PyHKUMOHaNbHOe HarpysouHoe Mwrpaumsa Mepektouenme
¢daza 6M13HeC-N0rMKu TecTMpoBaHve TecTMpoBaHue AaHHbIX
MN3meHeHne
NPUNOXKEHWI
( ( A A A \
MonyyeHue goctyna KoHBepTauma cxembl MoaroToBKa CTEHAOB AN TecTmpoBaHve TecTtoBble MUTpaLK MepekntoueHwve 6asbl
TECTUPOBAHMA NPON3BOANTENBHOCTY AdHHbBIX AaHHbBIX W NPUNOXKEHNA
O6cykeHre NpoeKTa M3ameHeHWe NnpunoxeHus T p n OTKDbI .
(Embedded SQL, API) ecTupoBaHue eBblO KOAa poBepKa AaHHbIX U WX TKpEITUE AOCTYNa AN
CosgaHve nnaHa " P o KayecTBa nonb3osarenei
MUTPaLMM W3menenue ETL, CMpaBieHne otmnboK ePaKTopuHr GuHanbHaA MUrpaLma CTapT cuCTEMbI
Reports n 1.4. JaHHbIX
\_ \. J J J J
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KoHBepTaumna cxembl u
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[MakeTbl
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KoHBepTauua tabauuy, nHaexKcos,
NapTULLIEHOB, KOHCTPENHTOB

Urto penaem Ha uto o6patutbh BHUMaHUe

Ob6s3aTtenbHO YUnUTbliBaTb 3aBUCNMOCTN MEXAY

KoHBepTauwus cTpyktyp (Tabaunubi) 06bLeKTaMM

KoHBeptauusa koHcTpenHToB (PK, FK, Check,
. BO3MOXHOCTb yKa3aTb/M3MEHUTb CXeMbl
Unique)
K PostareSQL BO3MOXHOCTU M3MEHATb HEUMUHT
OHBepTauua 1 cosgaHne nHaekcos B Postgre 06BEKTOB/KONOHOK
Bo3MOXHOCTb pacnpesennTb TabanLbl U MHAEKCHI

KoHBepTauuns edonTHbIX 3HaUEHUIA KOJOHOK o y
Mo pa3HbiM Tenbacnencam

MannuHr TMNoB (BO3MOXHOCTb M3MEHATb

KoHBepTaumsa napTneHoB JIOKaNbHO, MO6aNbHO)

BO3MOXHOCTb OTKAKOUYNTL/BKAOUNUTE KNHOUM, BaXKHO
YUUTbIBATb 3aBUCUMOCTU, UMETb BO3MOXHOCTb
HaKaTUTb KOHCTPEWHTbI N NHAEKCHI Ha B/l
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KoHBepTauna o6bekToB

Uto penaem

KoHBepTaunsa o6bekToB
Komnunnayunsa

[peaBapuTenbHoe TecTMpoBaHme
[lononHnTeNbHbIE M3MEHEHNS

®OuHanbHbIN cOOp cxembl 6e3 AaHHbIX

6n3Hec-10ruKu

Ha uto o6paTtutb BHUMaHMe

CornacoBaHHas paboTa ¢ KOHBepTaLmeu
TabAnu(TUNbI AAHHbIX, HA3BAHUA CXEM)

Bbibop peweHns nog paboty NpuaoxeHns
(pe3antcetbl)

BbIHOC N0OrVKM Ha YPOBEHb MPUIOXKEHUNS

IMeTb BO3MOXHOCTb MCMPaBUTb HAWAEHHYHO
NIOTNYeCKyro oWnbKy cpasy Ans Bcex 06beKToB

He taHyTb ownbKm

Aenvtbca onbiToM/0byuaTbCa BO BpeMs NpoekTa
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Mwurpauusa Oracle B PostgreSQL

CNOXXHOCTW:
AvHamnk SQL ~ « « [lakeTnl

Konnekuun (Bkatouvas Tunbl, noaTUnbl, MeToabl TMNoB (member/static

accoumMaTMBHbIE MACCUBbI) o > functions). Ix HachepoBaHume
HaTnBHble nakeTbl = « v  llepapxnueckue 3anpocsl
CucTeMHble 06beKTbl | ¢ « Non Ansi-SQL Joins (+)
TpaH3akuny (aBTOHOMHbIE TPpaH3aKLun) v o

N COBMECTHas pa60Ta C aKcerueHamMmu

Nested npoueaypbl 1 GyHKUNUN & v GOTO
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CREATE package body accounts is

type tyvpel is record(
account id number (10,0},
avail balance numlxer) ;

type account array is table of typel index by pls integer:

ACC LIST account_array;
PREF ACCOUNIS NUMEER := 15;

PROCEDURE get_list of prepared account
IS
n number;
KoHBepTauus mecy
for i in 1.. PREF ACCOUNTIS LOOF
n:=ACC LIST{i).account id;
n a KeTo B dbms_uatput put_ line {AEC_LIST (i) .account id):
END LOOP;
EXCEPTION
WHEN OTHERS THEN
dbms output.put line('ERRCE'):
EHND ;

PROCEDURE ADD NEW ACCOUNTIS IS
acc_id number;
BEGIN
for i in 1..2 LOOP
acc_id := ACC LIST(i).account_id;
end loop;
PREP RCCOUNTS := Oy
EHND ;

BEGIN
dbms output.put line('Start pack VWCCOOHTS )
END;
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KoHBepTauusa
nakeToB

CREATE package body accounts is
type typel iz record(
account id number(l0,0}),

avail balance numbery ;

type account array is table of typel index by pls integer;

ACC LIST account array;
PREF ACCOUNTS NUMBER := 15;

www.convertum.ru
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KoHBepTauusa
nakeToB

PROCEDURE get list of prepared account
IS
n number;
BEGIN
for i in ... PREP_ACCOUNTS LOOP
n:=ACC LIST(i).account_id;
dbms output.put_ line (ACC LIST(i).account_id):;
END LOOP;
EXCEPTION
WHEN OTHERS THEN
dbms output.put_line('ERROR");
END;

PROCEDURE ADD NEW ACCOUNTS IS
acc_id number;

BEGIN
for: i in: 1l..3 LOOP
acc_id := ACC _LIST(i).account_id;
end loop;

PREP_ACCOUNTS := O;
END;

www.convertum.ru
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KoHBepTauusa
nakeToB

BEGIN
dbms output.put line('Start package ACCOUNIS'):
EHND :

www.convertum.ru
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KoHBepTayuusa naketoB

CEEATE package body accounts is CREATE SCHEMA IF NOT EXISTS LCCOUNTS;

type typel is record( CREATE TYPE ACCOUNTS.TYPEl AS(ACCOUNT ID BIGINT, AVAIL BRALRNCE NUMERIC);

account_id number{lC,0),
avail balance number) ;

type account array is table of typel index by pls integer;




\ KoHBepTYM www.convertum.ru
KoHBepTayuusa naketoB

ACC LIST account array: CREATE OR REPLACE FUNCTION ACCOUNTS.INIT GL VAR()
PREP ACCOUNTS NUMBER := 15; RE“SN;VOID LANGUAGE plpgsql
BEGIN
CREATE TEMPORARY TABLE ACCOUNTS GL VAR AS
SELECT (array[]:: ACCOUNTS.TYPEL[],15):: ACCOUNTS.GL VAR TYPE AS SWV GL VAR VAL;
—— begin Initialization Block
RAISE NOTICE 'Start package RCCOUNTS';
-— end Initialization Block

RETURN ;
EXCEPTION
WHEN SQLSTATE '42P07' THEN
NULL;
END; 353;
BEGIN
dbms output.put_ line('Start package RCCOTHTS'); - P
END ;
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KoHBepTayuusa naketoB

ACC LIST account array; - -
PREP ACCOUNTS NUMBER := 15;

~

CREATE OR REPLACE FUNCTION ACCOUNTS.GET GL_VAR()
RETURNS ACCOUNTS.GL VAR TYPE LANGUAGE plpgsqgl
As 35
DECLARE
SWV_GL_VAR ACCOUNTS.GL VAR TYPE;
BEGIN
RETURN (select SWV_GL_ VAR VAL:: ACCOUNTS.GL VAR TYPE from ACCOUNTS GL VAR);
EXCEPTION
WHEN OTHERS THEN
PERFORM ACCOUNTS.INIT GL VAR();

RETURN (select SWV_GL VAR VAL:: ACCOUNTS.GL VAR TYPE from RCCOUNTS GL VAR) ;
END; 33;

BEGIN
dbms output.put_ line('Start package ACCOUNTS'):; P
END ;
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KoHBepTayuusa naketoB

ACC LIST account array; - -
PREP ACCOUNTS NUMBER := 15;

~

CREATE OR REPLACE PROCEDURE ACCOUNTS.SET GL VAR (SWP_GLVAR ACCOUNTS.GL VAR TYPE)
LANGUAGE plpgsdgl
BEGIN AS 353
dbms output.put_ line('Start package ACCOUNTS'):; BEGIN P
END ; UPDATE ACCOUNTS GL VAR SET SWV_GL VAR VAL = SWP_GLVAR;

END; 353,
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KoHBepTayuusa naketoB

PROCEDURE get list of prepared account
IS
n number;
BEGIN
for i in 1.. PREP ACCCOUNTS LOOP
n:=ACC LIST(i).account_id;

dbms output.put_line (ACC LIST (i) .account_id) ;

END LOOE:
EXCEFTION
WHEN OTHERS THEN

END ;

FROCEDUERE ADD NEW RCCOUNIS IS
acc_id number;

BEGIN
for i in 1L..3 LOOP
acc_id := ACC LIST(i).account id;
end loop;
PREP ACCOUNTS := 0O;
END ;

CREATE OR REFLACE FROCEDUEE ACCOUNTS.GET LIST OF PREPRRED ACCOUNT ()
LANGUAGE plpgsdgl
AS 535
DECLAERE
SWV_GL VAR RACCOUNTS.GL VAR TYPE DEFAULT ACCOUNTS.GET GL WVAR() ;
n HNUMERIC;
BEGIN
for i in . .. SWV_GL WVAR.PREF ACCOUNTS
LOOP
n = SWV_GL VAR.ACC LIST[i].account id:
BATSE NOTICE '%',S5WV_GL VAR.ACC LIST[i].account id;
END LOOFP;
EXCEPTION
WHEN OTHERS THEN
RATSE NHOTICE 'ERECR';
END; £%;

CREATE OR REFLACE FROCEDUEE ACCOUNTS.ADD NEW ACCOUNTS ()
LANGUAGE plpgsdgl
AS 535
DECLAERE
SWV_GL VAR RACCOUNTS.GL VAR TYPE DEFAULT ACCOUNTS.GET GL WVAR() ;
acc_id NUMERIC:
BEGIN
for i in _°

loop
acc_id = SWV_GL VAR.ARCC LIST[i].account_id;
end loop;
SWWV_GL VRR.PREF ACCOUNIS := O;
CALL ACCOUNTS.SET GL WAR (SWV_GL _VRE) ;
END; £%;
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KoHBepTayuusa naketoB

ACCOUNTS

|SWwv_GL_VAR ACCOUNTS.GL VAR TYPE DEFAULT ACCOUNTS.GET_GL_VAR() ;|

|SWv_GL VAR.PREP_ACCOUNTS |

|SWV GL VAR.ACC LIST[i].account id;|

get_list of prepared account

|pREF AccounTs)

RCC LIST (i) .account_id;

ACCOUNTS

|SWv_GL_VAR ACCOUNTS.GL VAR TYPE DEFAULT ACCOUNTS.GET_GL_VAR() :|

| ADD NEW ACCOUNTS |
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CREATE TYPE emploves AS OBJECT | CREATE TYPE emplovee AS(id NUMERIC,Name VARCHAR(300)):
id HUMEER,
Name VARCHRER (Z00) —— CREATE TYPE employees_tab IS TABLE OF employee;
)
CREATE TYPE employees tak IS TABLE OF employee; CREATE OR REPLACE FROCEDURE hire
- (INOUT EMPLOYEES employee[] , id NUMERIC, Name VARCHAR)
CREATE OR REPLACE PROCEDURE hire LANGUAGE plpgsql
(EMPLOYEES in out employees_tab, id NUMBER, Name VARCHAR) AS AS S3
HEW EMPLOYEES employees tab = employees tab(): DEC
BEGEH - - HEW_EMPLOYEES emplovee[] default array[]:: emplovee[]:
. BEGIN
Eigﬁﬁigi;;iﬁgg;' t L 1 id. N . EMPLOYEES [coalesce (array_length (EMPLOYEES, 1) ,0)+1] = nmll;
- ( -count) := employes(id, Name): EMPLOYEES [coalesce (array length (EMPLOYEES, ),0)] := row(id,Name) :
FOR i IN EMPLOYEES.first..EMPLOYEES.last FOR i IN array lower (EMPLOYEES, ) .. array upper (EMPLOYEES, )
LOOP LOOE - -
INSERT INTO emp takb values (EMPLOYEES (1) .1id, EMPLOYEES (i) .Name); INSERT INTO emp tab wvalues (EMPLOYEES[i].id, EMPLOYEES[i].Name):
END LOOE ! END LOOE: -
INSERT INTO EMF TAE SELECT * FROM TABLE (EMPLOYEES) ; INSERT INTO EMF TAE SELECT * FROM UNNEST (EMPLOYEES) ;
NEW_EMPLOYEES.Extend (EMPLOYEES . count) ! for i in _ coalesce (array length (EMPLCYEES, 1) ,0) loop
NEW_EMPLOYEES.Delete; HEW_EMPLOYEES [coalesce (array length(NEW EMPLOYEES,1),0)+1] := null:
END ; end loop;
HEW EMPLOYEES := array[]:: employes[]:

END; 55;
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KoHBepTauua konnekuymm

CEEATE TYPE enploveese AS OBJECT (
id NUMEER,
Hame VARCHAE (200}
)
CREATE TYPE employees tab IS TABLE OF employees;

www.convertum.ru

CREATE TYPE emplovee AS(id NUMERIC,Name VARCHAR (200)):

—— CREATE TYPE employees_tab IS TABLE OF employee;
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| (INOUT EMPLOYEES emplovees[] |

(EMPLOYEES in out emplovees tab,l
MNEW _EMPLOYEES employess_tab = Emplnyees_tab{};l

NEW_EMPLOYEES employee[] defaunlt array[]:: emplnyee[];l
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EMPLOYEES .Extend (1) ;

; EMPLOYEES [coalesce (array length (EMPLOYEES, 1) ,0)+1]1 = nmll;
EMPLOYEES (EMPLOYEES. count) = employee(id, Hame) ; -

EMPLOYEES [coalesce (array length (EMPLOYEES, 1) ,C0)] := row(id,Hame);




\\ KoHBEpPTYM

KoHBepTauua konnekuymm

EMPLOCYEES.first..EMPLOYEES. last
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array lower (EMPLOYEES, 1) ..

array upper (EMPLOYEES, 1)
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(EMFLOYEES (1) .1id, EMPLOYEES (1) .Name); (EMPLOYEES([i].id, EMPLOYEES[i].Name) :
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SELECT * FROM TABLE (EMFLOYEES) ; SELECT * FROM UNNEST (EMPLCYEES) ;
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KoHBepTauua Kkonnekuymm

| NEW EMPLOYEES.Delete: |

I NEW_EMPLOYEES := array[]:: employee[]: I
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SELECT

CONMNECT BY ROOT H.id AS root id,

H.parent id,

H.id,

HA . Hame ,

LEVEL,

LTEIM(5YS CONNECT BY PATH( H.id, '*
FROM takl Hier H
JOIN takl Hier Aux HR on HR.id = H.id
START WITH h.parent_id IS5 NULL
CONNECT BY H.parent id = PFRIOR H.id
ORDER BY id;

")

Mepapxuueckue 3anpochbl

"y AS path
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WITH RECURSIVE
Takbhl cte AS
(SELECT H.id AS root id , H.parent id, H.id, HA.Name, 1 as LEVEL,

LTRIM{CONCAT (" *" ,H.id),'* ") AS path

FROM takl Hier H

JOIN takl Hier Aux HA on HA.1d = H.id

WHERE h.parent id IS5 NOLL

UNION ALL

SELECT Tak&l cte.root id AS root id, H prev.parent id, H prev.id,
Ht prev.MNams, TakRl cte.LEVEL-.1 as LEVEL,
LTRIM{CONCAT (Tak&l cte.path,'*" ,H prev.id),'*"}) AS path
FROM takl Hier H prev

JOIN takl Hier Aux HR prev

on H& prev.id = H prev.id

JOIN Takil cte ON H prev.parent id = Tab&l cte.id)
SELECT root id,parent id,id,Name, LEVEL,path

FROM Takil cte

ORDER BY id;
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Mepapxuueckue 3anpochbl

[Tabal cte As|

|[CONNECT BY H.parent id = PRIOR H.id |

|JOIN TabZl cte ON H prev.parent id = Tabll cte.id)|

[FROM Tabml cte |
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Mepapxuueckue 3anpochbl

. as LEVEL,

[TabAl cte.LEVEL-. as LEVEL)

LEVEL,
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Mepapxuueckue 3anpochbl

LTRIM{cmmmwrr--,H.iﬁy,h-1 AS pat§1

LTRIM(SYS CONNECT BY PATH({ H.id, '*'), '*') AS path

LTRIM(CONCAT (Tablhl cte.path,’'*',H prev.id),'*') AS path

path
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Mepapxuueckue 3anpochbl

CONNECT BY ROOT H.id AS root id,

[(sELECT B.id AS oot id |

SELECT Takil cte.root id AS root id

root id,
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Murpauua SQL Server B PostgreSQL

CNnOXXHOCTW:
AnHamuk

CucrtemHble 06BbeKTbI (MpoLeaypbl,
dyHKUMKW, Tabanubl, BbO)

Pe3anT ceTbl

Case — insensitive cpaBHeHue

TabanuHble napamMeTpbl 1
nepemMeHHble

PeTypH 13 npoueaypbl

Pabota ¢ XML/JSON

Pivot/Unpivot

KonBepTaunsa Jb6anHkoB

TpaH3akumn n TRY/CATCH

www.convertum.ru
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CREATE TABLE result set table ~~Optionl = Setof

( C1 INTEGER, C2 VARCHRR(:2Z) ) DROP TYPE IF EXISTS prc result set rs CASCADE;
CREATE TYPE prc result set rs AS(cl INTEGER, cZ VARCHRER(Z22});
CREATE OR REPLACE FUNCTION prc result set()

CREATE PROCEDURE prc result set AS RETURNS SETOF prc result set rs LANGUAGE plpgsgl
SELECT * FROM result set table As $3
BEGIN
return query SELECT * FROM result set table;
END; 557

—-— Option2 = Table

CREATE OR REPLACE FUNCTION prc result set()
RETURNS table
(

cl INTEGER,

c2 VARCHRER (22)
} LANGUAGE plpgsgl

AS 35
BEGIN

return query SELECT * FROM result_set table;
END; 35357

—-— Option3=Refcursor

CREATE OR REPLACE PROCEDURE prc_result set (INOUT SWV_RefCur refcursor)
LANGUAGE plpgsagl

AS 33
BEGIN

open SWV_RefCur for
SELECT * FROM result set table;
END; $5;
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KoHBepTauusa pe3antceTtoB U peTypHa

CREATE PROCEDURE [InsertProduct] CEEATE OR BREPLACE PROCEDURE InsertProduct(v_FProductId INTEGER, v_Count INTEGEER,
@ProductId int, INOUT SWP_Rer_Value INTEGER DEFAULT NULL,
BConnt int INOUT SWV_RefCur refcursor , INOUT SWV_RefCurZ refcursor , INOUT SWV_RefCur3 refcursor)
AS LANGUAGE plpgsgl
BEGIN AS 5%
DECLARE
DECLARE @PurchPrice money: v_PurchPrice NUMERIC(LZ,<):
DECLARE @Prod Count int, @Prod PurchPrice money, @Spent money: ¥_Prod Count INTEGER:
DECLARE cur Product CURSOR LOCAL READ ONLY FOR v_Frod FurchPrice NOUMERIC(Z%,4);
SELECT Count, PurchPrice FROM Product WHERE Count>( v_Spent NUMERIC (-2, °):
cur_ Product CURSCE FOR
BECIN TEY SELECT Count, PurchPrice FROM Product WHERE Count > O
SET @Spent=0; BEGIN )
IF EXISTS(SELECT * from Product where ProductId=RProductId) v_Spent :i= 07
UPDATE Product SET [Count]—@Count WHERE ProductId—@ProductId: IF EXISTS(SELECT * from Product where ProductId = v_ProductId) then
ELSE UPDATE Product SET Count = v_Count WHERE ProductId = v_FProductId;
ELSE

Select '"You try to add unknown Product.'; open SWV RefCur for
Select 'You try to add unknown Product.';

end if;

OPEN cur_ Product:

FETCH NEXT FROM cur Product INTO v _Prod Count,v_Prod PurchPrice:

WHILE FOUND LOOP

OPEN cur Product
FETCH MEXT FROM cur Product INTO @P‘IDd_CDIJIl'C, @PIDd_PuIchPIice

WHILE @@FETCH STATUS = C

v_Spent := CAST(v_Spent+v_Prod Count*v Prod PurchPrice AS NUMERIC(1%,2)};
BEGIN FETCH NEXT FROM cur Product INTO v Prod Count,v Prod PurchPrice:
SET @Spent=@Spent+@Prod Count*@Prod PurchPrice; END LOOP: - - - - -

FETCH NEXT FROM cur Product INTO @Prod Count, @Prod PurchPrice

CLOSE cur Product;
END =

open SWV_RefCurl for SELECT * FROM Product:

EXCEPTION WHEN OTHERS THEN
open SWV_RefCur3 for
Select '"An error occcurred in procedure InsertProduct: ';
SWP_BRet Value := -1;

RETURN ;
END TRY END; $5;

BEGIN CATCH
Select 'An error occurred in procedure InsertProduct: ';
RETURN -1;

END CATCH

CLOSE cur Product

SELECT * FROM Froduct:

END ;
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IIHOUT SWP_Ret_Value INTEGER DEFAULT R'ULL,I

SWP_Ret Value := -1;
RETURN ;

RETUEN -1
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KoHBepTauusa pe3antceTtoB U peTypHa

INOUT SWV RefCur refcurscor , INOUT SWV RefCurZ2 refcursor , INOUT SWV RefCur3 refcursor)

Select 'You try to add unknown Product.';

open SWV_RefCur for
Select 'You try to add unknown Product.';

open SWV_RefCur2Z for SELECT * FROM Product:

open S5WV_RefCur3 for
Select 'An error occurred in procedure InsertProduct: ';

SELECT * FROM FProduct;

Select 'An error occurred in procedure InsertProduct: '
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TabainuHbIE TUNbI U NepeMeHHble

create type customer as table (
first name wvarchar({c<),
last nmame wvarchar(c4),
years old int

create procedure check customers

as

begin

declare Bcustomers customexr
declare @ynunger_custnmers customer

insert into @Bcustomers values ("John', 'Le', 48)
insert into @Bcustomers wvalues ('Stive', "Maison', 17)
insert into @customers wvalues ('JOHN', '"SMITH', 23}
EXEC get_ younger cCustomer Bcustomers

end

create procedure get Yyounger Customer Bcustom customer readonly
as

begin
declare @cust_name varchar {150)
select top(l) @cust_name = first name + ' ' + last _name + " - °
+ convert(varchar, years old) from Bcustom order by years old
print Bcust name
end

www.convertum.ru
CREATE TYPE customer tt AS
(first_mame VARCHRR({c2)
; last_name VARCHRR(c2)
, Years old INTEGER});
create or replace PROCEDURE check customer tts()
LANGUAGE plpgsgl
AS SS
DECLARE
V_customer_ tts customer tt[]:
V_younger customer tts customer tt[]:
BEGIN
V_Customer tts = ¥v_customer tts || ('John','Le',23):: customer tt;
V_customer tts = ¥_customer tts || ('Stive','Maison®,l7):: customer tt;
V_customer tts = v_customer tts || ('JOHEN','SMITH',25 CusTomer Tt}

CALL get younger CUusStOMEXr CL(V_CuUsSCOomer tts);
END; S5;

create or replace PROCEDURE get younger customser Tt (p_customsr tts customsr tt[])
LANGUAGE plpgsgl

AS 55
DECLARE
v _cust name VARCHRR (150}
BEGIN
select first mame [| ' ' || last_name || " - '

|l CAST(years old AS VARCHAR(30)) INTO v_cust_name
from UNNEST (p customer tts) order by years old LIMIT 1;
RATSE NOTICE "%',v_cust_name;

END; £%:
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TabainuHbIE TUNbI U NepeMeHHble

create type customer as table ( CREATE TYPE customer_tt AS
first name varchar({c<), (first_name VARCHAR (&<

last _name wvarchar(c4), ' last_naTz :E?ggiﬁ(ee)
years old int r YE&IS_o ¥:

V_customer tts customer tt[]:
V_YOURgEr customer tts customer tt[]:s

declare Bcustomers customer
declare Eyvounger customers CusStomer
=

(p_customer tts customer tt[]

Bcustom customer
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TabainuHbIE TUNbI U NepeMeHHble

¥_CusStomer tts = V_customer _tts || ("John','Le',<3):: customer tty

¥ customer tts = v customer teos || ("Scive','Maison',l7):: customer tt;
insert inte @customers values ("John', "Le’', 43} v:custnmeritts = v:custnmer:tts 1l ("JOHN",'SMITH',25):: custome:l:_tE;
insert into @customers wvalues ('Stive', "Maison', 17)
insert into @customers wvalues ('JOHN', '"SMITH', 2:3)

from UNNEST (p customer tts)

I from Bcustom I
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DECLARE @xml_fnr_exists XML ;
DECLARE @Iesult_fnr_exists BIT:

SET @xml_fnr_exists = 'Stownsr<townrToronto</ townr<town>Ottawa<,/ cowns><,/ cowns>"
SET @Iesult_fnr_exists = @xml_fnr_exists.Exist{';;tnw:jtexti] = '"'"Toronto'']"'})
print 'EXIST METHCD: ' + convert(varchar(i(),@result for exists)

DECLARE

v_xml_fnr_exists XML ;
v_result_fur_exists BOOLEAN ;
W xml_fnr_exists =

. 'stownsx»<town>Toronto/ towWwn <townzotcawa<, tcowns=<,/ cownss-" ;
v _result for exists = xmlexists('//town[text() = ''Toronto’']’
PASSTING BY VALUOE v_xml for exists):;

RATSE NOTICE 'EXIST METHOD: %" ,CAST(v_result for exists AS VARCHAR(2C)):;
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DECLARE @xml for guery XML

DECLARE @result for guery XML

SET @xml for guery = '<Root>

<ProductDescription ProductID="1" ProductMName="Road Bike":>
<Features>

<Warranty yvear parts and labor</Warranty>
{Ha;:te:a:ceﬁi yvear parts and labor extended maintenance is available</Maintenance>

I/ Features>

</ProductDescription>

</Root>"

SET @Iesult for query = @xml_fDI_quEIy.query{'fRcctfP:cﬂ:ctDesc:;pt;c:fFeat;:es'}

XM L_ METOAbl print "OUERY METHCD: " 4+ conwvert(varchaxr (LO00) ,@Iesult_fcur_queryln
(query)

DECLAERE
v _xml for query XML;
v Iesult for query XML;

v_xml for gquery := "<Rootx:

{P*cﬂA:tE;S::;pt onn ProductID="1" ProductName="Road Bike">
<Features>
<Warranty>l year parts and labor</Warranty>
<Maintenance>3 year parts and labor extended maintenance is available</Maintenance>

</Features>
</ProductDescription>
< /Root>
v Iesult for query := XMLPARSE (content array to string(xpath
[ :icct,P_,Jﬂ,tE=5::;pt'“*fFeat;:es',v_xml_fnr_query},"));
RAISE NOTICE 'QUERY METHCD: %',CAST(v result for guery AS VARCHAR({1OOO)):
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XML-meToabl (nodes)

DECLARE @xml for wvalue nodes xml

DECLARE @to varchaz(<0)

DECLARE @from varchar (<0)

DECLARE @Eheading wvarchar (<40)

DECLARE @Emessagebody wvarchar (40)

DECLARE @isread bit

set Exml for valuse nodes = '<note:
ﬁtcb?c;E{EEch -

<from>Jani</ from>

<heading>Reminder</heading>
<body>Don''t forget me this weekend!</body>
<flagxl</flag>

J e |
SO LE S

W

select Bto = tl.[te], Bfrom = tl.[from], Bheading = tl.[heading],
Bmessagebody = tl. [messagebody], @isread = isread

from

(select

regbata.value (" (to) [1]1°', VLERECHLE ( )
regbhata.valne(" (from) [1] ", VARCHRE (40) ') as "from',

regData.valoe(' (heading) [1]"', "VARCHAR (40)'") as 'heading',
regbata.value(" (body) [1] ", 'VARCHRE(40)') as "me=s=sagebody',

regblata.value("' (flag) [1]"', 'BIT") as "isrecad'
FROM @xml_fnr_value_nndes.nDdes{'f:cte'1 as Reqg(reglata)
} £l

DECLARE

v _xml for valus nodes XML;

v_to WVARCHAR (20} ;

v _from VARCHRR(<20):

v_heading VARCHAR (20}

v _messagebody  VARCHLR (20)

v_isread BOOLELN;

v xml for walue nodes = "<note>

_{tczfcv;{ftcb_
<from>Jani</from>
<heading>Reminder</heading>
<hody>Don''t forget me this weekend!</body>
<flag>l</flag>

c/note>! )

select £tl."co", tl."from", tl.heading,

tl.messagebody, isread

INTO v_to,v_from,v _heading,v messagebody,v_isread

from

{select "(to)"™ as "to",

"(from)"™ as "from",

"(heading)" a=s heading,

Tibody) "™ as messagebody,

"(flag)™ as isread

FROM XMLTABLE (' /note’

PASSING v _xml for walus nodes

COLUMNS " (co)™ VARCHAR(=0) PATH " (to)[1]1',

"{from)"™ WVARCHAR{2C) PATH ' (from) [1]°',

"{heading) "™ VARCHAR({<2C) PATH ' (heading) [1l]",

"(body)™ WVARCHAR({40) PATH ' (body) [1]°',

"{flag)"™ BOOCLEAN PATH '(flag) [1]")

as EReqg) tl:
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create procedure sp GOTC LABEL
as
declarse ECounter int

set BCounter = 1

while @Counter =« 1O

begin
set @Counter = @Counter + L
IF @Counter = ¢ GOTO Branch One
IF @Counter = 5 GOTO Branch Two
end
Branch One:
print 'Jumping To Branch Cne'

FOTO EIanch_ThIEE
BIanCh_TWD:

print 'Jumping To Branch Two!
BEranch Three:
print 'Jumping To Branch Three'

G OTO www.convertum.ru
create or replace FROCEDURE sp GOTO LABEL()
LANGUAGE plposdgl

AS SS
DECLARE
v_Counter INTEGER;
BEGIN
<< Branch Threes »>>
BEGIN
<< Branch Two >>
BEGIN
<< Branch One >>
BEGIN
v_Counter := 1;
while v_Counter < 10 LOOP
v Counter := v Counter+l;
IF v Counter = 2 then
EXIT Branch COne;
end if;
IF v_Counter = 5 then
EXIT Branch Two;
end if:
END LOOP;
END ;
RATSE HOTICE '"Jumping To Branch Cne';
EXIT Branch Three;
END ;
RATSE HOTICE 'Jumping To Branch Two':
END ;
RATSE HOTICE 'Jumping To Branch Three'; =

END;: £%:
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Case-insensitive cpaBHeHUe

create table tlike

{id int, title wvarchar(Z0), titleZ wvarchar(20}):

select ¥ from tlike where tCitle = titleZ;
select ¥ from tlike where title like titlel:;
select ¥ from tlike where title in (titlel);

—-— use the cltext type (case-1nsensitive text) .
create extension citext;
create table tlike
{
id integer,
tictle citext,
title2 citext
| 5

select * from tlike where title = titleZ;
select ¥ from tlike where title ilike titleZ;
gelect * from tlike where title in (titlel):

-— You can also add "lower” for each string comparison (variabkles, takle fields, co
create table tlike

{
id integer,
title warchar {20},
title2 warchar (20)
)i
select * from tlike where lower(title) = lower(titlel) r

select * from tlike where title ilike titleZ;
select * from tlike where lower(title) in (lower(titlel));

—-— Alternatiwvely, you can also create your own COLLATICNHN=s and use them as follows:
CREATE COLLATION IF NOT EXTSTS swcol ci nondet

(provider = icu, locale = "und-u-ks-levell', deterministic = false):
CREATE COLLATION IF NOT EXISTS swcol ci det
(provider = icu, locale = "und-u-ks-levell', deterministic = true)

create table tlike
{
id integer,
title wvarchar({20) COLLATE swcol ci mondet,
title2 warchar(Z0) COLLATE swcol ci nondet
)

select * from tlike where title = titclez;
select * from tlike where title ilike title2 COLLATE swcol ci_det;
select ¥ from tlike where title in (titlel):




\\ KOHBEPTYM

www.convertum.ru

N3meHeHue Npn10o>KeHUU Npu Murpaumm
6a3 AaHHbIX

Uto penaem

Embedded SQL koHBepTayus

3meHeHne noakntoueHmin/API
3meHeHna ETL-npouecca

KoHBepTaLus 3anpocoB ANs PenopT CUCTEM

BblIHOC norvku ¢ yposHa b/l Ha ypoBeHb
NPUNOXEHNSA

Ha uto o6paTtutb BHUMaHMe

ObsA3aTenbHO cBA3aHHas paboTa ¢
KOHBepTaLMen CXembl

CocTaBieHNe TeCTKENCOB Jiyduie npmBA3biBaTb K
M3IMEHEHWNIO MPUJTOXKEHUA

Ob6s3aTtenbHO nmeTb cBAsb Mexay Al n b/
KOMaHzZamu

HaumHaTb C MakCUManbHO CAOXHbIX
MOMEHTOB
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protected S5tring getStatement (SQLTool =gl) throws SQLException {
retorn "SELECT tl.cl, tl.c2 " +
" FROM " + sgl.tableName({"tables b ") + " tl " +

" WHEEE tl.cl = 7 " +

" AND sysdate <= tl.cZ2 " +

" AND tl.c2 = ([SELECT MIN(t3.c2) " +

" FROM " + sgl.tableName("tabkle b ")} + " t3, " + sgl.tableName ("TRELE 2 ") + " t2 " +
" WHERE t2.cl = t3.table_ a ¢l " +

" AND t3.takle a cl" +

"= m 3

" (select i.takle a cl from table b i where i.cl = 2)" +

" AND t3.c4 > ?)";

BcTtpoeHHbIN !
SQL B Java

protected String getStatement (S0LTool sgl) throws SQLException {

retorn "SELECT tl.cl, tl.c2 T+
" FRCOM " + sgl.tableName ("table b ") + " £l T+
" WHEEE tl.cl = ? T+
" AND LOCALTIMESTAMP <= tl.c2 T+
" BND tl.cZ =(SELECT MIN(t3.cZ) B 3
" FROM " + sgl.takleName ("table B ") + " T3, " + sqgl.tableName ("TASLE & ") + " T2 T+
" WHEEE t2.cl = t3.table a cl "o+
" RND t3.table a cl " +
" =(select i.table a cl from table b i where i.cl = 7} T4

" BND t3.c4 > F)";
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BctpoeHHbin SQL B Java

tringBuilder sgl = new StringBuilder(): StringBuilder sgl = new StringBuilder():

verifyTableName (this.getTakbleName () )
verifyTableName (this.getTakbleName () ) ;

sql.append ("INSERT INTC " + this.getTableName() + " (")
sqgl.append ("INSEET INTC " + this.getTakbleMName () + " (") ! sqgl.append ("id, ");:
sql.append("id, "); sql.append("host, ")

sgl.append("add date, ");
sql.append{"mod user, ")
sgl.append ("mod_date™) ;

sgl.append ("host, ")
sql.append("add date, "};

sql.append{"mod user, ") sqgl.append(") VALUES (?, ?, LOCALTIMESTZMP+ INTERVAL ''3 day'', ?, LOCALTIMESTAMP)"):
sgl.append{"mod_date™) ;
sql.append (") VALUES (?, 2, SYSTIMESTAMP + 3, ?, SYSTIMESTAMP)"}: comnection. ssthutcCommit (false) ; )
statement = connection.prepareStatement (sgl.toString())
connection.setiutoComnit (false) ! statement.setInt(l, id):
statement = connection.prepareStatement (sgl.toString()) statement.setString (2, host);
statement.setString (2, this.getUser()):
statement.setInt(l, id); statement.execute () :
statement.setString (2, host) r connection.commit () ;

statement.setString(?, this.getUsex())

statement.executs ()
connection.commit () ;
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BcTpoeHHbin SQL B Java

www.convertum.ru

LOCALTIMESTAMP+ INTEEVAL '

'3 dav'']

SYSTIMESTAMP + 3




\ KoHBEpPTYM

CEEATE procedure sp_test _dbms sgl is
v_cur_ id FLS INTEGER;
v_s5gl CONSTANT varcharz {(S00)
i= "select FIESTANAME, s
PLS INTEGER;
dbms sgl.desc_tabk;
number;

v _num col

v_desc_tab

V_rowcount

emp id number;
begin

gselect ID into emp id from HIRE TNFC where HIRE DATE =

v_cur_ id := DBMS SQL.open cursor;

dbms sgl.parse { v_cur_id,
dbms sgl.describe columns ( v _cur id,
dibms sgl.kind variable {v_cur id,
v_rowcount :=
V_rowcount

DBMS SQL.close curscor(v_cur_ id);
end;

sysdate

www.convertum.ru

Oracle B Java (PostgreSQL)

EMPFLOYEE where ID =

from

v_sgl, dbms sgl.native
v num col, v desc tab

teid',

emp_ id

dbms sgl.execute (v_cur id):
DBMS SQL.FETCH ROWS (v_cur_ id):

teid';

TRONC (SYSDATE) ;

y:

v

y:

Integer vCurId = mmll:

fimal S5tring vSgl = "select FIRSTANAME,
Integer vNumCol = noll:
REesultSetMetalata wDescTabk =
BigDecimal wvRowcount = mmll;
BigDhecimal empld = mmll:

T T T TR ST TR,

LOCALTIMESTAMP from

nnll;

try(PreparedStatement mStmt = mConn.prepareStatement ("select
try(ResultSet rs = mStmt.executefuery():) {
if {(r=s.next()) {
SQ0LCursorHandler.getInstance () .setFound () !
empld = rs.getBigDecimal (L) ;

1

else {
S0LCursorHandler.getInstance () . setHotFound () ;

}

1
catech (SQLException se) {
SQLCursorHandler.getInstance () . handleExeption(se) ;

throw =se;

cetVlurId = mConn.prepareCall (v5gl) !
vDescTak = cstVCurlId.getMetalDatal() ;
vHumCol = wDescTab.getColumnCount () ;
cetVCurId.setBiglecimal (":=id", empId) ;
cetVCurId.execute () ;

vEowcount = BigDecimal.valuelf (cstVCurlId.getUpdateCount ()}
rsviurId = cstVCurld.getResultSet() !
vEowcount = BigDecimal.valuelf((rsVCurId.next () ?# L 0y

rsVCurId.close()

cetVCurId.close () ;
select * from tlike where title ilike title2 COLLATE swcol ci_det;
select ¥ from tlike where title in (titlel):

EMPLOYEE wher

TTDT

OIKE

ID from

7k

IHFC w
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SRR Oracle B Java (PostgreSQL)

CEEATE procedure sp test dbms sgl is

v _cur id PLS INTEGER:
v_=qgl CONSTANT varchar2 (Z00)
i= '"select FIRSTAMAME, svysdate from EMPLOYEE where ID = :eid';

v _num col PLS TINTEGER:

v _desc tab dbms =sgl.desc tab:;

V_rowcount number ;

emp id number;

begin

select ID into emp id from HIRE TINFO where HIRE DATE = TRUONC (SYSDATE)
v_cur id := DBMS SQL.open curscr;

dbms =gl.parse ( v cur id, wv_s=qgl, dbms =gl .native ¥
dbms sgl.describe columns ( v cur id, v num col, v desc tab b
dbms sgl.bind variable (v_cur id, "ieid', emp id Y
v_rowcount := dbms =sgl.execute(v_cur id):
v_rowcount = DBMS5 SQL.FETCH ROWS (v _cur id):

DEMS SQL.close cursor(v_cur id):;
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SRR Oracle B Java (PostgreSQL)

Integer wCurId = null;
final 5tring v5ql = "select FIRSTANAME, LOCALTIMESTAMP from EMPLOYEE where ID = :eid"™;
Integer vHumCol = nuoll;
REesultSetMetalata wDescTak = nmll;
BigDhecimal wvEowcount = nomll;
Bighecimal empId = nmll;
try (PreparedStatement mStmt = mConn.prepareStatement ("select ID from HIRE INFO where HIEE DATE = TRUNC (LOCALTIMESTAME) ™) ;) {
try (EesultSet rs = mStmt.executeluerv() ;) {
if (rz.nmext()) {
SQLCursorHandler.getInstance () . setFound() ;
empld = res.getBiglecimal (1) ;

1

else {
SQLCursorHandler.getInstance () . setNotFound () ;

1

}
catech (SQLException se) {
SQLCursorHandler.getInstance () .handleExeption(se} ;

throw =se;

cetVCourld = mConn.prepareCall (v3gl) ;

vDescTak = cstVCurlId.getMetalData()

vHumCol = wDescTab.getColumnCount () ;
cstVCurlId.setBiglDecimal (":2id", empId) ;
cstVCurId.execute ()

vRowcount = BigDecimal.wvaluelOf (cstVCurld.getUpdateCount())
rsvViurIld = cstVClurld.getEResultSet () ;

vRowcount = BigDecimal.valueOf({(rsvVCurId.next() # L : O)}):
rsVCurId.close() ;
cstVCurId.close () ;
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ABTOMAaTM3aUMA MUTPaLLUU CXEMbI U
6n3Hec-10ruKu

100% | I A 7 4

. PyyHas koHBepTauua
95% |

. Vcnonb3osaHune KoHBepTyM
80% |

‘ Vicnonb3oBaHmne KaToMu3aLmin

Progress

CKpoCTb py4Hon KoHBepTaumm - 300-400
CTPOK B A€Hb

CoxpaHeHHoOe Bpewms

N CKOpOCTb KOHBEpPTaLUK Nocse

CoxpaHeHHOE BpeMsA C UCMONb30BaHMEM KaCTOMM3aL M MCrNoJIb30BaHWA MHCTPYMEHTa -
- 3000-5000 cTpok B AeHb

\ 4

20% 35% . . 100%
’ ° Delivery Time ’
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lMbkaa moaenb B3aumogeucremns

JInueHsna KoHeeptym

° BecnnatHas aemonnueHsuna Ha 30 gHeu
° becnnaTtHoe NO ana oueHkKK

° becnnatHas KOHCYy/bTaUMA cneynanncta

Monpo6oBaThb
6ecnnaTtHo!

\J

Ycnyrn no murpaumm

MonHBIN LMKA yCayr (OT OLEeHKM ncxogHou b/,
A0 BBEAEHMA B dKCMAyaTaLUIO LLeNeBOM)

MI/IHI/IMI/I3aLI,MF| pnCKOB

KauectBeHHbIN pe3ynbTat

ConyrcrByloume ycnyru
PekomMeHzaLnm No ueneBon TEXHONAOINK,
ayanT 6a3 JaHHbIX, ayAUT MPUIOXKEHWNN,
pedakToOpuHr



