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Konnekuuu B Oracle

d Co3paHue konnekyum
1. Onpenenutb TUM(type) KONNEKUUK
2. CosgaTtb NepeMeHHY0 3TOro Tuna

1 Ob6palleHmne K aneMeHTy Konnekuumn: variable_name(index)

d  MoryT npMHMmMaTbh 3HadeHne NULL

O Bo03MOXHbl MHOFOMEpPHbIE KOMEKLMUN (KONMMNeKLMm Konnekumi)




Tunbl Konnekuun

Tvn Tvn NMnotHana Ucnonb3o
Konnekuum MHaeKca unum MHUL | 0OBbLABNA | BaHUe B
pa3pexeHHasn nanuv | etcs sQL

AccoumaTtmBt f(assoc_array_type_def)\ No

MaccuB

(index by table]— TYPE 8 }>-{(vamay_type_def) O

Varray Schema level

(variable-size a N nested_table_type_def } defined only

Nested table He INTEGER Starts dense Null PL/SQL block  Schema level
3agaHo Can become sparse Package defined only

Schema level




AccouunaTnBHbIN MaccuB (index by table)

Ho CREATE OR REPLACE PACKAGE My Types AUTHID DEFINER
IS

A&  rTypE My AA IS TABLE OF VARCHAR2(20) INDEX BY
Hel PLS INTEGER;

v
v
v
4 np FUNCTION Init My AA RETURN My AA; JBaH
END My Types;
Dy,
v 1O cREATE OR REPLACE PACKAGE BODY My Types IS 'KCOM
3af FUNCTION Init My AA RETURN My AA IS
v He Ret My AA;
BEGIN
v He
Ret (-10) := '-ten';
Ret (0) := 'zero'
Ucno. Ret (1) := 'one'
v I Ret(2) := 'two'
v Ret (3) := 'three'
'ﬂ Ret (4) := 'four';
Ret(9) := 'nine'
RETURN Ret;

END Inlt_My;AA;
END My Types;




/[ __DPaanon 22an20Tca nnia co202L11414

DECLARE

TYPE Foursome IS VARRAY (4) OF VARCHARZ (15); .

—-— varray variable initialized with constructd

team Foursome := Foursome ('John', 'Mary', 'AlDb
"Juanita') ;
BEGIN
team (3) = '"Pilerre'; —-— Change values of two
team(4) = 'Yvonne';
—-— Invoke constructor to assign new values to
team := Foursome ('Arun', 'Amitha', 'Allan', 'M
END;

2. JlocTyn K anemMeHTam nocnegoBaTenbHbIN

2001 Team:
1.John
2.Mary
3.Alberto
4 .Juanita
2005 Team:
1.John
2.Mary
3.Pierre
4 .Yvonne

2009 Team:
1.Arun
2.Amitha
3.A1l1lan
4 .Mae




Nested table

v Pa3mep Konnekumnn naMmeH4aeTcqda gquHaMmmn4eckimn

v MoxeT ObiTb B pa3psi’keHHOM COCTOSIHUM, Kak NoKa3aHo Ha KapTUHKe

Array of Integers
1321 | 17 [ o9 [ 407 [ 83 | 622 [ 105 | 19 | 67 | 278 | | Fixed
x(1) x@ x(3) x(4) x6) x6) x(7) x@ x© x(o) = °ound

Nested Table after Dell

(oo L= [ | ﬁ NOT | NULL N\
0 Ly TABLE | OF [ datatype ) >
v VHnune

W

collection_type ( [ value [, value ]... ])

v/ Ecnu cogepXuT TonbKo OAHO cKansipHOe 3Ha4YeHne, TO UMS KONTOHKM —

Column_Value

SELECT column value
FROM TABLE (nested table)




Set Operations with Nested Tables

DECLARE
TYPE nested;ﬁyp IS TABLE OF NUMBER;
ntl nested typ := nested typ(1,2,3);
nt2 nested typ nested typ(3,2,1);
nt3 nested typ nested typ(2,3,1,3);
nt4 nested typ := nested typ(1,2,4);
answer nested typ;

BEGIN

(-

ntl MULTISET UNION nt4: 1 2 1 2
Entl MULTISET UNION nt3: 1 2 2 3 3
dntl MULTISET UNION DISTINCT nt3: 1 2 3
nt2 MULTISET INTERSECT nt3: 3 2 1
nt2 MULTISET INTERSECT DISTINCT nt3: 3 2 1 nt3;
SET (nt3): 2 3 1
nt3 MULTISET EXCEPT nt2: 3

nt3 MULTISET EXCEPT DISTINCT nt2: empty set
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END ;



DECLARE

TYPE nested typ IS TABLE OF NUMBER;

ntl nested typ :=

nt2 nested typ

nt3 nested typ

nt4 nested typ :=
BEGIN

IF ntl = nt2 THEN

nested typ(l, 2, 3);

= nested typ(3, 2, 1);

nested typ(2, 3, 1, 3);
nested typ();

DBMS OUTPUT.PUT LINE('ntl = nt2');

END IF;
IF (ntl IN (nt2,

END IF;

nt3, nt4)) THEN
DBMS OUTPUT.PUT LINE('ntl IN (nt2,nt3,nt4)');

IF (ntl SUBMULTISET OF nt3) THEN

DBMS OUTPUT.PUT LINE('ntl SUBMULTISET OF nt3');

END IF;

IF (3 MEMBER OF nt3) THEN

DBMS OUTPUT.PUT LINE (‘'3 MEMBER OF nt3');

END IF;

IF (nt3 IS NOT A SET) THEN

DBMS OUTPUT.PUT LINE('nt3 IS NOT A SET');

END IF;

IF (nt4 IS EMPTY) THEN
DBMS_OUTPUT.PUT LINE('nt4 IS EMPTY');
END IF;

ull)

[He

4

ntl = nt2

ntl IN (nt2,nt3,nt4)

ntl SUBMULTISET OF nt3
3 MEMBER OF nt3

nt3 IS NOT A SET

nt4 IS EMPTY
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MeToAabl KOnnekuuu

Meroq [Twn |Omcawe

DELETE Procedure Ynansiet aneMeHTbl U3 Konnekunu (He paboTaerT ¢ varray)

TRIM Procedure YoansieT afieMeHTbl C KOHLa varray Unu nested table

EXTEND Procedure [loGaBnsieT arnieMeHTbl B KOHELL varray Unun nested table.

EXISTS  Function BosBpalyaet TRUE, ecnu afieMeHT NPUCYTCTBYET B varray Unu
nested table

FIRST Function Bo3sBpaluaeTt nepBbIi UHOEKC KOMNNEeKUMn

LAST Function Bo3BpaluaeTt nocnegHnn MHOEKC KOSNEKLNU

COUNT Function Bo3BpallaeTt KonnMyecTBO 3rIeMEHTOB B KOmeKumn

LIMIT Function Bo3Bpaluaetr MakcumanbHOEe KONIMYECTBO 3SIEMEHTOB,
KOTOPbIE MOXET XPaHUTb KOMneKkuuns

PRIOR Function Bos3Bpalwaet nHagekc npeablayLero arieMeHTa Konnekumm

NEXT Function BosBpalyaet nHagekc crniefyoulero anemMeHTa Kosnekumm

CunHTaKkcuc Bbi3oBa METOAOB:
collection_name.method



DECLARE
TYPE nt type IS TABLE OF NUMBER;
nt nt type := nt type(ll, 22, 33, 44, 55, 66);
BEGIN
nt .DELETE (2) ; -- YganseT BTOPO¥M BJEMeHT
nt(2) := 2222; -- BoccrTaHaBaunBaeT 2-¥U 5BJIEMEHT
nt .DELETE (2, 4), -- Ygamnser 5BJgeMeHTsl cO 2-ro 1o 4-u
nt(3) := 3333; -- BoccraHaBamumBaeT 3-#U HBJIEMEeHT
nt .DELETE; -- YVganseT Bce 5BJIeMEeHTE!
END ;

beginning: 11 22 33 44 55 66
after delete(2): 11 33 44 55 66

after nt(2) := 2222: 11 2222 33 44 55 66
after delete (2, 4): 11 55 66

after nt(3) := 3333: 11 3333 55 66

after delete: : empty set




DECLARE

TYPE nt_ type IS TABLE OF NUMBER;

nt nt type := nt type(ll, 22, 33, 44, 55, 66);
BEGIN

nt.TRIM; -- Trim last element

nt .DELETE (4) ; -- Delete fourth element

nt.TRIM(2); -- Trim last two elements
END ;

beginning: 11 22 33 44 55 66
after TRIM: 11 22 33 44 55
after DELETE (4): 11 22 33 55
after TRIM(2): 11 22 33




DECLARE
TYPE nt_type IS TABLE OF NUMBER;
nt nt type := nt type(ll, 22, 33);

BEGIN
nt . EXTEND (2, 1); -- Append two copies of first element
nt .DELETE (5); -- Delete fifth element
nt.EXTEND; -- Append one null element

END ;

beginning: 11 22 33

after EXTEND(2,1): 11 22 33 11 11
after DELETE (5): 11 22 33 11
after EXTEND: 11 22 33 11




DECLARE
TYPE NumList IS TABLE OF INTEGER;
n NumList := NumList (1, 3, 5, 7);

BEGIN
n.DELETE (2) ; -- Delete second element
FOR i IN 1 .. 6
LOOP
IF n.EXISTS (1)
THEN
DBMS OUTPUT.PUT LINE('n(‘|[|i]]') = "' || n(i));
ELSE
DBMS OUTPUT.PUT LINE('n(‘'||i]|]') does not
exist') ;
END IF,;
END LOOP;
END ;



First n Last

DECLARE
TYPE aa type str IS TABLE OF INTEGER INDEX BY VARCHARZ2(10) ;

aa_str aa_type_str; Before deletions:
BEGIN . FIRST = A
aa_str('Z') 1= 26; LAST = 7
aa_str('A') = 1; After deletions:
aa_str('K') = 11; FIRST = K
aa_str('R') := 18; LAST = R

DBMS OUTPUT.PUT LINE ('Before deletions:');
DBMS OUTPUT.PUT LINE('FIRST = ' || aa str.FIRST);
DBMS_QUTPUT.PUT_LINE('LAST ="' || aa_str.LAST);

aa str.DELETE('A'") ;
aa str.DELETE('Z');

DBMS OUTPUT.PUT LINE ('After deletions:');

DBMS OUTPUT.PUT LINE('FIRST = ' || aa_str.FIRST);

DBMS OUTPUT.PUT LINE ('LAST ' || aa_str.LAST);
END ;



DECLARE
TYPE NumList IS VARRAY (10) OF INTEGER;
n NumList := NumList (1, 3, 5, 7);

BEGIN
DBMS_OUTPUT.PUT('n.COUNT = ' || n.COUNT || ', ");
DBMS OUTPUT.PUT LINE('n.LAST = ' || n.LAST);
n-EXIEND lnﬂ.\COUNT = 4, n.LAST = 4
DBMS_OUT ;, coUNT = 7, n.LAST = 7 COUNT || ', ')
DBMS OUT| n.COUNT = 2, n.LAST = 2 n.LAST) ;
n.TRIM(S) ;
DBMS OUTPUT.PUT('n.COUNT = ' || n.COUNT || ', ');
DBMS OUTPUT.PUT LINE('n.LAST = ' || n.LAST);

END;



Limit

DECLARE
TYPE aa_type IS TABLE OF INTEGER INDEX BY PLS INTEGER;
aa aa_type; -- associative array

TYPE va_type IS VARRAY (4) OF INTEGER;
va va_type := va_type(2, 4); -- varray

TYPE nt type IS TABLE OF INTEGER;

nt nt_type := nt type(l, 3, 5); -- nested table
aa.COUNT = 4

BEGIN aa.LIMIT =

aa(l) := 3; va.COUNT = 2

aa(2) :=6; va.LIMIT = 4

aa(3) := 9;

an(d) i= 12 nt.COUNT = 3

DBMS OUTPUT.PUT LINE('aa.COUNT = ' || aa.count); nt.LIMIT =

DBMS OUTPUT.PUT LINE('aa.LIMIT = ' || aa.limit);

DBMS_OUTPUT.PUT LINE('va.COUNT = ' || va.count);

DBMS OUTPUT.PUT LINE('va.LIMIT = ' || va.limit);

DBMS_OUTPUT.PUT LINE('nt.COUNT = ' || nt.count);

DBMS OUTPUT.PUT LINE('nt.LIMIT = ' || nt.limit);

END;



v/ [losBonstoT nepemMeLlaTbCq no KorJiekummn

v/ BosBpawjaloT uHaekc npeablayLuero/crneayoLLero anemeHTa (unu null, ecnm anemeHTa HerT)

DECLARE nt (4) was deleted.
TYPE nt type IS TABLE OF NUMBER; nt.PRIOR(1) =
nt nt type := nt type (18, NULL, 36, 45, 5 nt .NEXT (1) 2
nt .PRIOR (2) 1
BEGIN nt .NEXT (2) 3
nt .DELETE (4) ; nt.PRIOR(3) 2
DBMS OUTPUT.PUT LINE('nt(4) was deleted.'| Nt -NEXT (3) 5
nt .PRIOR (4) 3
FOR i IN 1 .. 7 nt .NEXT (4) 5
LOOP nt.PRIOR(5) 3
DBMS_OUTPUT.PUT ('nt.PRIOR(' || i || '|DE-NEXT(S) 6
print (nt.PRIOR(i)) ; nt.PRIOR(6) 5
DBMS_OUTPUT.PUT ('nt.NEXT(' || i || ')|DE-NEXT(0)
print (nt.NEXT (i)) ; nt.PRIOR(7) = 6
END LOOP; nt .NEXT (7) =
END;
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DECLARE
TYPE NumTab IS TABLE OF employees.employee id3%TYPE;
TYPE NameTab IS TABLE OF employees.last name3$TYPE;

CURSOR cl IS SELECT employee id,last name

FROM employees
WHERE salary > 10000
ORDER BY last name;
enums NumTab;
names NameTab;
BEGIN
SELECT employee_id, last name
BULK COLLECT INTO enums, names
FROM employees
ORDER BY employee id;
OPEN cl;
LOOP
FETCH cl BULK COLLECT INTO enums, names LIMIT 10;
EXIT WHEN names.COUNT = O;
do_something() ;
END LOOP;
CLOSE cl1;
DELETE FROM emp temp WHERE department id = 30
RETURNING employee id, last name BULK COLLECT INTO enums, names;
END ;




v/ nocbinaet DML onepaTopbl U3 PL/SQL B SQL naykamu, a He no OgHOMY

v/ MOXET coaepKaTb TONbKO oAuH DML onepaTop

DECLARE
TYPE NumList IS TABLE OF NUMBER;
depts NumList := NumList (10, 20, 30);

TYPE enum t IS TABLE OF employees.employee id%TYPE;
e ids enum_t;

TYPE dept_t IS TABLE OF employees.department id$TYPE;
d_ids dept_t;
BEGIN
FORALL j IN depts.FIRST .. depts.LAST
DELETE FROM emp temp
WHERE department id = depts(j)
RETURNING employee id, department id BULK COLLECT INTO e_ids, d_ids;
END ;

v/ SQL%ROWCOUNT



Exceptions in forall

- NPU BO3HNKHOBEHWM UCKITIOMEHNSA B NOOOM 13 dml-onepaTopoB B LIMKIE,
TpaH3aKUusi NONTHOCTbLIO OTKaTbIBAETCS

- ecnu onmncatb 00paboTUMK OLINBOK, B HEM MOXHO 3aUKCMpoBaThb YCNELLHO
BbINOMHMBLUMECA onepaTopbl dml (3TO Te onepaTopbl, KOTOPLIE BbIMOSHUMUCH
00 BO3HUKHOBEHWSI UCKINIOYEHUS).

- FORALL j IN collection.FIRST.. collection.LAST SAVE EXCEPTIONS
[eHepunT ORA-24381 B KOHLE, ECIN B LIMKI1€ BO3HUKASIN UCKITHOYEHUS

- SQL%BULK _EXCEPTIONS
.Count
.ERROR_INDEX
.ERROR_CODE ->SQLERRM(-(SQL%BULK_EXCEPTIONS(i).ERROR_CODE))



Collection exceptions

DECLARE
TYPE NumList IS TABLE OF NUMBER;
nums NumList;

BEGIN

1 nums (1) := 1; -- raises COLLECTION IS NULL

J nums := NumList (1, 2);
nums (NULL) := 3; -- raises VALUE ERROR

d nums (0) := 3; -- raises SUBSCRIPT BEYOND COUNT
nums (3) := 3; --raises SUBSCRIPT OUTSIDE LIMIT

v nums.Delete (1) ;
IF nums(l) = 1 THEN ... —-- raises NO DATA FOUND

END;




DBMS_SESSION.FREE_UNUSED_USER_MEMORY

v TMpouenypa DBMS_SESSION.FREE_UNUSED_USER_MEMORY Bo3BpaLlaeT
Heucnonb3yemyto bonee namsaTb cucTteme

v/ B nokymeHTauum Oracle npouenypy COBETYOT UCMNOMNb30BaTb «PeaKko n
brnaropasymHoO».

v/ B cny4vae nogkntoveHunsa B pexkxume Dedicated Server BbI30B 3TOU npoueaypsl
BO3BpaLlaeT Hencnosb3yemMyo PGA namaTb onepaunoHHOW cucteme

v/ B cny4dae nogknioveHuns B pexkume Shared Server BbI30B 3TOW npoueayps.l
BO3BpallaeT Hencrnonb3dyemyro namaTb B Shared Pool

B Kakux criy4asx Hy>kHO ocBOOoXAaaTb NaMATb:
v bonblwmne copTnpoBKNK, Korga Ncnorb3yeTcst BCS 00nacTb sort_area_size
v Komnunaums 6onblumnx PL/SQL nakeTos, npouenyp wnu yHKUum
v/ XpaHeHune bonbLlunx 06beMOB AaHHbIX B UHOEKCHbIX Tabnuuax PL/SQL
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