
(11)Oracle 8 - exemplo/1

([HPSOR�GH�2UDFOH����PRGHOR�FRQFHLWXDO

FXVWRPHU

FXVWQR
FXVWQDPH
VWUHHW
FLW\
VWDWH
]LS
SKRQH�
SQRQH�
SKRQH�

SXUFKDVHBRUGHU

SRQR
FRUGHUGDWH
VKLSWRGDWH
VKLSWVWUHHW
VKLSWRFLW\
VKLSWRVWDWH
VKLSWR]LS

� 
� 


VWRFNBLQIR

VWRFNQR
FRVW
WD[BFRGH

OLQHBLWHP

OLQHLWHPQR
TXDQWLW\
GLVFRXQW




�




�


� 
�



(11)Oracle 8 - exemplo/2

'HILQLo}HV�SUHOLPLQDUHV

❏ ,QLFLDOPHQWH�VmR�GHILQLGDV�DOJXQV�WLSRV��IRUZDUG�GHILQLWLRQ�
SDUD�XVR�IXWXUR

CREATE TYPE line_item_t ;
CREATE TYPE purchase_order_t ;
CREATE TYPE stock_info_t ;



(11)Oracle 8 - exemplo/3

/LVWD�GH�WHOHIRQHV

❏ $�OLVWD�GH�WHOHIRQHV�VHUi�DUPD]HQDGD�HP�XP�9$55$<

❏ 1R�Pi[LPR����WHOHIRQHV�VmR�DGPLWLGRV

CREATE TYPE phone_list_t AS

             VARRAY(10) OF VARCHAR2(20) ;

❏ )RL�HVFROKLGR�9$55$<�DR�LQYpV�GH�WDEHOD�DQLQKDGD�

❍ ordem dos números pode ser importante (tabela aninhada
não é ordenada)

❍ número de telefones é pequeno - VARRAY é armazenado
junto com a linha que o contém

❍ não há consultas sobre telefones



(11)Oracle 8 - exemplo/4

(QGHUHoR

❏ (QGHUHoR�VHUi�WUDWDGR�FRPR�XP�REMHWR�VHSDUDGR

CREATE TYPE address_t AS OBJECT (

   street VARCHAR2(200),

   city VARCHAR2(200),

   state CHAR(2),

   zip VARCHAR2(20) ) ;



(11)Oracle 8 - exemplo/5

'HILQLomR�GH�REMHWRV�WLSR�FOLHQWH

❏ $�LQVWUXoD}�DEDL[R�FULD�XP�REMHWR�WLSR�FOLHQWH��FXVWRPHUBLQIRBW�
D�SDUWLU�GRV�WLSRV�GHILQLGRV�DFLPD

CREATE TYPE customer_info_t AS OBJECT (
  custno     NUMBER,
  custname   VARCHAR2(200),
  address    address_t,
  phone_list phone_list_t,

  ORDER MEMBER FUNCTION
    cust_order(x IN customer_info_t) RETURN INTEGER,

  PRAGMA RESTRICT_REFERENCES (
    cust_order,  WNDS, WNPS, RNPS, RNDS)
  ) ;



(11)Oracle 8 - exemplo/6

7LSR�FOLHQWH

❏ 8P�REMHWR�WLSR�FOLHQWH�p�XP�DJUHJDGR��SRLV�FRQWpP�RXWURV
REMHWRV�

...
  address    address_t,
  phone_list phone_list_t,
...

❏ O método ORDER serve para comparar dois clientes.

❏ A declaração PRAGMA contém informações sobre como os
métodos acessam a base de dados (não discutido aqui).



(11)Oracle 8 - exemplo/7

7LSR�OLQKD�GH�LWHP

❏ 8PD�OLQKD�GH�LWHP�p�GHILQLGD�SHOR�WLSR�GH�REMHWR�DEDL[R

CREATE TYPE line_item_t AS OBJECT (

   lineitemno NUMBER,

   stockref   REF stock_info_t,

   quantity   NUMBER,

   discount   NUMBER

) ;

❏ 2EVHUYDU�TXH�VWRFNUHI�p�XPD�UHIHUrQFLD�D�XP�REMHWR�GH�WLSR
VWRFNBLQIRBW��DLQGD�QmR�GHILQLGR�



(11)Oracle 8 - exemplo/8

&ULDomR�GH�XP�WLSR�GH�WDEHOD

❏ 2�FRPDQGR�DEDL[R�FULD�XP�WLSR�GH�WDEHOD��D�SDUWLU�GH�XP�WLSR
GH�REMHWR�Mi�GHILQLGR�

CREATE TYPE line_item_list_t AS

                    TABLE OF line_item_t ;

❏ (VWH�WLSR�p�XVDGR�SDUD�GHILQLU�XPD�WDEHOD�DQLQKDGD



(11)Oracle 8 - exemplo/9

7DEHOD�DQLQKDGD�YHUVXV�9$55$<

❏ 2SWRX�VH�SRU�WDEHOD�DQLQKDGD�DR�LQYpV�GH�9$55$<�SHORV
VHJXLQWHV�PRWLYRV�

❍ Provavelmente haverão consultas sobre os objetos item de
linha - consultas são ineficientes sobre VARRAYs já que
exigem acesso à linha pai

❍ Indexação sobre as linhas de item é necessária - não é
possível em VARRAY

❍ Ordenação não é relevante - campo número da linha pode
ser usado para ordenação

❍ Não há limite superior para o número de linhas de item de um
pedido



(11)Oracle 8 - exemplo/10

'HILQLmR�GR�WLSR�SHGLGR�GH�FRPSUD

CREATE TYPE purchase_order_t AS OBJECT (
  pono           NUMBER,
  custref        REF customer_info_t,
  orderdate      DATE,
  shipdate       DATE,
  line_item_list line_item_list_t,
  shiptoaddr     address_t,

  MAP MEMBER FUNCTION
    ret_value RETURN NUMBER,
    PRAGMA RESTRICT_REFERENCES (
      ret_value, WNDS, WNPS, RNPS, RNDS),

  MEMBER FUNCTION
    total_value RETURN NUMBER,
    PRAGMA RESTRICT_REFERENCES (total_value, WNDS, WNPS)
  ) ;



(11)Oracle 8 - exemplo/11

7LSR�SHGLGR

❏ 3HGLGR�FRQWpP�XPD�UHIHUrQFLD�SDUD�R�FOLHQWH�GR�SHGLGR

❏ 3HGLGR�FRQWpP�FRPR�WDEHOD�DQLQKDGD��R�FRQMXQWR�GH�LWHQV�GR
SHGLGR

❏ 2�PpWRGR�UHWBYDOXH��0$3�PpWRGR��p�XVDGR�SHOR�6*%'�SDUD
FRPSDUDU�GRLV�REMHWRV�GR�WLSR�SRU�LJXDOGDGH

❏ 2�PpWRGR�WRWDOBYDOXH�p�XP�PpWRGR�GH�GRPtQLR�GH�SUREOHPD
�FDOFXODU�R�WRWDO�GR�SHGLGR�



(11)Oracle 8 - exemplo/12

'HILQLomR�GR�WLSR�SURGXWR

CREATE TYPE stock_info_t AS OBJECT (
  stockno    NUMBER,
  cost       NUMBER,
  tax_code   NUMBER
  ) ;



(11)Oracle 8 - exemplo/13

&RUSR�GR�PpWRGR�WRWDOBYDOXH�GH�SHGLGR

CREATE OR REPLACE TYPE BODY purchase_order_t AS
MEMBER FUNCTION total_value RETURN NUMBER IS
   i          INTEGER;
   stock      stock_info_t;
   line_item  line_item_t;
   total      NUMBER := 0;
   cost       NUMBER;
BEGIN
   FOR i IN 1..SELF.line_item_list.COUNT LOOP
      line_item := SELF.line_item_list(i);
      SELECT DEREF(line_item.stockref) INTO stock FROM DUAL;
      total := total + line_item.quantity * stock.cost ;
   END LOOP;
   RETURN total;
END;
END;



(11)Oracle 8 - exemplo/14

&RUSR�GR�PpWRGR�UHWBYDOXH�GH�SHGLGR

CREATE OR REPLACE TYPE BODY purchase_order_t AS

   MAP MEMBER FUNCTION ret_value RETURN NUMBER IS

      BEGIN RETURN pono;

   END;

END;

❏ 6LJQLILFD�TXH�R�6*%'�XVD�R�Q~PHUR�GR�SHGLGR��SRQR��SDUD
FRPSDUD�GRLV�SHGLGRV�SRU�LJXDOGDGH



(11)Oracle 8 - exemplo/15

&RUSR�GR�PpWRGR�FXVWBRUGHU�GH�FOLHQWH

CREATE OR REPLACE TYPE BODY customer_info_t AS

  ORDER MEMBER FUNCTION
  cust_order (x IN customer_info_t) RETURN INTEGER

IS
  BEGIN
    RETURN custno - x.custno;
  END;

END;

❏ 6LJQLILFD�TXH�XP�FOLHQWH�p�FRQVLGHUDGR�PDLRU�TXH�R�RXWUR
�SDUD�ILQV�GH�RUGHQDomR��FDVR�VHX�Q~PHUR��FXVWQR��VHMD
PDLRU



(11)Oracle 8 - exemplo/16

&ULDomR�GH�WDEHODV

❏ &RPDQGRV�DWp�HVWH�SRQWR�VmR�HVWULWDPHQWH�FRPDQGRV�GH
HVTXHPD

❏ $SHQDV�WLSRV��FODVVHV��VmR�GHILQLGRV

❏ 3DUD�DUPD]HQDU�GDGRV�p�QHFHVViULR�FULDU�WDEHODV�FRP
REMHWRV�GRV�WLSRV�GHILQLGRV



(11)Oracle 8 - exemplo/17

7DEHOD�GH�FOLHQWHV

❏ e�FULDGD�FRP�R�FRPDQGR

CREATE TABLE customer_tab OF customer_info_t
 (custno PRIMARY KEY);

❏ 2�FRPDQGR�GHILQH�R�WLSR�GH�OLQKD�GD�WDEHOD

❏ $�WDEHOD�SRVVXL�XPD�FKDYH�SULPiULD

❍ Observar que a chave é da tabela e não do tipo

❍ Se houvesse outra tabela com linhas do tipo, poderia ter
outra chave primária



(11)Oracle 8 - exemplo/18

(QGHUHoR�HP�FOLHQWH

❏ $�FROXQD�DGGUHVV�FRQWpP�REMHWRV�GR�WLSR�DGGUHVVBW�

❏ 2EMHWRV�GHVWH�WLSR�SRVVXHP�DWULEXWRV�GH�WLSRV�SUp�GHILQLGRV

❏ 2�6*%'�FULD�XPD�FROXQD�SDUD�FDGD�DWULEXWR�GH�DGGUHVVBW

❏ &ROXQDV�GH�DGGUHVVBW�VmR�UHIHUHQFLDGDV�FRP�D�QRWDomR�GH
SRQWRV�

address.street



(11)Oracle 8 - exemplo/19

7HOHIRQHV�GH�FOLHQWH

❏ $�FROXQD�SKRQHBOLVW�FRQWpP�RV�9$55$<V�FRP�RQ�P~PHURV
GH�WHOHIRQH

❏ &DGD�9$55$<�FRWpP�QR�Pi[LPR�����FDUDFWHUHV

❏ 2�6*%'�DUPD]HQD�R�9$55$<�GHQWUR�GD�OLQKD�GH�FOLHQWH

❏ 9$55$<6�GH�PDLV�GH�������FDUDFWHUHV�VmR�WUDWDGRV�FRPR
%/2%V



(11)Oracle 8 - exemplo/20

7DEHOD�GH�SURGXWRV

CREATE TABLE stock_tab OF stock_info_t
 (stockno PRIMARY KEY) ;



(11)Oracle 8 - exemplo/21

7DEHOD�GH�SHGLGRV

CREATE TABLE purchase_tab OF purchase_order_t (
  PRIMARY KEY (pono),
  SCOPE FOR (custref) IS customer_tab
  )
  NESTED TABLE line_item_list STORE AS po_line_tab ;

❏ &DGD�OLQKD�GH�SHGLGR�FRQWpP�XPD�WDEHOD�DQLQKDGD
OLQHBLWHPBOLVW

❏ (VWD�WDEHOD�p�DUPD]HQDGD�HP�XPD�WDEHOD�VHSDUDGD
�SRBOLQHBWDE�

❏ e�GHILQLGR�XP�HVFRSR�SDUD�D�UHIHUrQFLD�FXVWUHI���HOD�UHIHUrQFLD
DSHQDV�REMHWRV�GD�WDEHOD�FXVWRPHUBWDE



(11)Oracle 8 - exemplo/22

&RPSOHWDQGR�R�HVTXHPD

❏ 'HOLPLWDU�R�HVFRSR�GRV�5()V�GHQWUR�GH�SRBOLQHBWDE
ALTER TABLE po_line_tab
  ADD (SCOPE FOR (stockref) IS stock_tab) ;

❏ 3DUkPHWURV�GH�DUPD]HQDPHQWR�GH�SRBOLQHBWDE
ALTER TABLE po_line_tab
  STORAGE (NEXT 5K PCTINCREASE 5 MINEXTENTS 1

MAXEXTENTS 20) ;



(11)Oracle 8 - exemplo/23

&ULDomR�GH�XP�tQGLFH�SDUD�D�WDEHOD�DQLQKDGD

CREATE INDEX po_nested_in
  ON         po_line_tab (NESTED_TABLE_ID) ;

❏ $�WDEHOD�GH�DUPD]HQDPHQWR�GH�XPD�FROXQD�GH�WDEHOD
DQLQKDGD�FRQWpP�XPD�FROXQD�RFXOWD�FKDPDGD
1(67('B7$%/(B,'

❏ (VWD�p�XPD�UHIHUrQFLD�j�OLQKD�SDL�GH�FDGD�OLQKD�DQLQKDGD

❏ 2�tQGLFH�SHUPLWH�DFHVVR�HILFLHQWH�jV�OLQKDV�DQLQKDGDV�D
SDUWLU�GD�OLQKD�SDL



(11)Oracle 8 - exemplo/24

&ULDomR�GH�XP�tQGLFH�SDUD�D�WDEHOD�DQLQKDGD

CREATE UNIQUE INDEX po_nested
  ON                po_line_tab
                 (NESTED_TABLE_ID, lineitemno) ;

❏ ËQGLFH�IRL�GHILQLGR�FRPR�81,48(

❏ e�XPD�IRUPD�GH�HVSHFLILFDU�TXH�D�FDGD�OLQKD�GH�LWHP�p
LGHQWLILFDGD�SHOR�VHX�SHGLGR��NESTED_TABLE_ID��H�SHOR
Q~PHUR�GD�OLQKD��lineitemno�

❏ 6ROXomR�SRXFR�HOHJDQWH�

❍ mistura aspectos conceituais (chave primária) com questões
de performance (índice)



(11)Oracle 8 - exemplo/25

&DUJD�GH�YDORUHV���WDEHOD�GH�SURGXWRV

INSERT INTO stock_tab VALUES(1004, 6750.00, 2);

INSERT INTO stock_tab VALUES(1011, 4500.23, 2);

INSERT INTO stock_tab VALUES(1534, 2234.00, 2);

INSERT INTO stock_tab VALUES(1535, 3456.23, 2);



(11)Oracle 8 - exemplo/26

&DUJD�GH�YDORUHV���WDEHOD�GH�FOLHQWHV

INSERT INTO customer_tab
  VALUES (
    1, ‘Jean Nance’,
    address_t(‘2 Avocet Drive’, ‘Redwood Shores’, ‘CA’, ‘95054’)
    phone_list_t(‘415-555-1212’)
    ) ;

INSERT INTO customer_tab
  VALUES (
    2, ‘John Nike’,
    address_t(‘323 College Drive’, ‘Edison’, ‘NJ’, ‘08820’),
    phone_list_t(‘609-555-1212’,‘201-555-1212’)
    ) ;



(11)Oracle 8 - exemplo/27

&DUJD�GH�YDORUHV���WDEHOD�GH�FOLHQWHV

❏ 2EVHUYDU�R�XVR�GH�FRQVWUXWRUHV�SDUD�PRQWDU�RV�REMHWRV�HQGHUHoR�H
OLVWD�GH�WHOHIRQHV�

...
address_t(‘323 College Drive’, ‘Edison’, ‘NJ’, ‘08820’),
phone_list_t(‘609-555-1212’,‘201-555-1212’)
...



(11)Oracle 8 - exemplo/28

&DUJD�GH�YDORUHV���WDEHOD�GH�SHGLGRV

INSERT INTO purchase_tab
  SELECT  1001, REF(C),
          SYSDATE,’10-MAY-1997’,
          line_item_list_t(),
          NULL
   FROM   customer_tab C
   WHERE  C.custno = 1 ;

❏ 2EVHUYDU

❍ uso de consulta para obter a referência a cliente

❍ construtor da tabela aninhada vazia



(11)Oracle 8 - exemplo/29

&DUJD�GH�YDORUHV���OLQKDV�GD�WDEHOD�DQLQKDGD

INSERT INTO THE (
  SELECT  P.line_item_list
   FROM   purchase_tab P
   WHERE  P.pono = 1001
  )
  SELECT  01, REF(S), 12, 0
   FROM   stock_tab S
   WHERE  S.stockno = 1534;

❏ 2EVHUYDU

❍ cláusula THE para indicar que a inserção deve ser feita na
tabela aninhada - linha pai é indicada por SELECT

❍ uso de SELECT para obter o REF ao produto



(11)Oracle 8 - exemplo/30

&DUJD�GH�YDORUHV���LQVHUomR�GH�PDLV�OLQKDV�DQLQKDGDV

INSERT INTO purchase_tab
  SELECT  2001, REF(C),
          SYSDATE,’20-MAY-1997’,
          line_item_list_t(),
          address_t(‘55 Madison

Ave’,’Madison’,’WI’,’53715’)
   FROM   customer_tab C
   WHERE  C.custno = 2;

INSERT INTO THE (
  SELECT  P.line_item_list
   FROM   purchase_tab P
   WHERE  P.pono = 1001
  )
  SELECT  02, REF(S), 10, 10
   FROM   stock_tab S
   WHERE  S.stockno = 1535;



(11)Oracle 8 - exemplo/31

&DUJD�GH�YDORUHV���LQVHUomR�GH�PDLV�OLQKDV�DQLQKDGDV

INSERT INTO THE (
  SELECT  P.line_item_list
   FROM   purchase_tab P
   WHERE  P.pono = 2001
  )
  SELECT  10, REF(S), 1, 0
   FROM   stock_tab S
   WHERE  S.stockno = 1004;

INSERT INTO THE (
  SELECT  P.line_item_list
   FROM   purchase_tab P
   WHERE  P.pono = 2001
  )
  VALUES( line_item_t(11, NULL, 2, 1) ) ;



(11)Oracle 8 - exemplo/32

$OWHUDomR�GH�YDORUHV

UPDATE THE (
  SELECT  P.line_item_list
   FROM   purchase_tab P
   WHERE  P.pono = 2001
  ) plist

  SET plist.stockref =
   (SELECT REF(S)
     FROM  stock_tab S
     WHERE S.stockno = 1011
     )

  WHERE plist.lineitemno = 11 ;

❏ $OWHUD�R�SURGXWR�GD�OLQKD����GR�SHGLGR�GH�Q~PHUR�����



(11)Oracle 8 - exemplo/33

8VR�GH�PpWRGR�GH�RUGHQDomR

SELECT  p.pono
 FROM   purchase_tab p
 ORDER BY VALUE(p);

❏ ([HPSOR�GH�XVR�GH�PpWRGR�GH�RUGHQDomR

❏ 2�6*%'�XWLOL]D�R�PpWRGR�GHILQLGR�SHOR�XVXiULR�SDUD
RUGHQDomR



(11)Oracle 8 - exemplo/34

([HPSOR�GH�FRQVXOWD���XVR�GH�'(5()

SELECT  DEREF(p.custref), p.shiptoaddr, p.pono,
        p.orderdate, line_item_list

 FROM   purchase_tab p

 WHERE  p.pono = 1001 ;

❏ obtém o cliente e os dados do pedido de número 1001



(11)Oracle 8 - exemplo/35

([HPSOR�GH�FRQVXOWD���XVR�GH�PpWRGR

SELECT   p.pono, p.total_value()

 FROM    purchase_tab p ;



(11)Oracle 8 - exemplo/36

&RQVXOWD���XVR�GH�&XUVRU

SELECT   po.pono, po.custref.custno,

         CURSOR (
           SELECT  *
            FROM   TABLE (po.line_item_list) L
            WHERE  L.stockref.stockno = 1004
           )

 FROM    purchase_tab po ;



(11)Oracle 8 - exemplo/37

([FOXVmR

DELETE
 FROM   purchase_order
 WHERE  pono = 1001 ;

❏ ([FOXL�R�SHGLGR�H�VXDV�OLQKDV�DQLQKDGDV


