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Answers to Chapter 18 Problems

1.

CREATE TYPE TimeSeries AS (

  valuelist   FLOAT(15) ARRAY[12],

  startdate    DATE,

  period   VARCHAR(10),

  calendar VARCHAR(10) )
 -- In each method interface, the implied first parameter is

 -- a timeseries object.
 METHOD WeeklyAvg() RETURNS TimeSeries,
  -- makes a new time series consisting of weekly avgs

 METHOD MonthlyAvg()RETURNS TimeSeries,

  -- makes a new time series consisting of month avgs

 METHOD YearlyAvg()RETURNS TimeSeries,

  -- makes a new time series consisting of year avgs

 METHOD MovingAvg(aStart DATE, aNumber INTEGER) RETURNS NUMBER,
  -- computes a moving average

 METHOD RetreiveRange(aStart DATE, aNumber

          INTEGER) RETURNS TimeSeries

  -- retrieves a subset of a time series;
NOT FINAL
INSTANTIABLE;
2.

CREATE Type SecurityType AS

(symbol        CHAR(6),

 secname       VARCHAR(100),

 closingprices TimeSeries )
 INSTANTIABLE

 NOT FINAL;
CREATE TABLE Security OF SecurityType

(REF IS SecurityOID VALUES ARE SYSTEM GENERATED,
 CONSTRAINT SecurityPK PRIMARY KEY(symbol) );
3.

CREATE Type StockType UNDER SecurityType
(issuedshares INTEGER,

 outshares 
  INTEGER )
 INSTANTIABLE

 NOT FINAL;
CREATE TABLE Stock OF StockType UNDER Security;
-- inherits object identifier and primary key constraint
4.

CREATE Type BondType UNDER SecurityType
(intrate    FLOAT(15),

 maturity   DATE ) 

 INSTANTIABLE

 NOT FINAL;
CREATE TABLE Bond OF BondType UNDER Security;

-- inherits object identifier and primary key constraint

5.

CREATE Type CommonStockType UNDER StockType
(PERatio   DECIMAL(12,2),

 LastDiv   DECIMAL(12,2) ) 

 INSTANTIABLE

 NOT FINAL;
CREATE TABLE CommonStock OF CommonStockType UNDER Stock;

-- inherits object identifier and primary key constraint

6.

CREATE Type PreferredStockType UNDER StockType
(CallPrice DECIMAL(12,2),

 DivArr   DECIMAL(12,2) ) 

 INSTANTIABLE

 NOT FINAL;
CREATE TABLE PreferredStock OF PreferredStockType UNDER Stock;

7.

CREATE TYPE AddressType AS 

(Street  VARCHAR(30),

 City    VARCHAR(30),

 State   CHAR(2),

 Zip     CHAR(10) )
 NOT FINAL;
CREATE TYPE PhoneType AS 

   (countrycode CHAR(3),

    areacode    CHAR(3),

    localnum    CHAR(7) )
 NOT FINAL;
CREATE TYPE CustomerType AS 

 custno    INTEGER,

 custname  VARCHAR(50),

 address   AddressType,
 email     VARCHAR(50),

 phone     PhoneType )
 NOT FINAL;

CREATE TABLE Customer OF CustomerType

(REF IS CustomerOID VALUES ARE SYSTEM GENERATED,
 CONSTRAINT CustomerPK PRIMARY KEY(custno) ) ;
-- As an alternative, the customer type can be defined with

-- the ROW type.

CREATE TYPE CustomerType1 AS 

 custno    INTEGER,

 custname  VARCHAR(50),

 address   ROW

    (street  VARCHAR(50),

     city    VARCHAR(30),

     state   CHAR(2),

     zip     CHAR(9) ),

 email     VARCHAR(50),

 phone     ROW

   (countrycode CHAR(3),

    areacode    CHAR(3),

    localnum    CHAR(7) )

 NOT FINAL;

8.

CREATE TYPE HoldingType AS 
(SecurityRef   REF MMSecurityType SCOPE Security,

 CustomerRef   REF MMCustomerType SCOPE Customer,

 shares  INTEGER )
   NOT FINAL;

-- Create typed table for holdings with object identifier

CREATE TABLE XE "CREATE TABLE"  Holding OF HoldingType
(CONSTRAINT HoldingPK PRIMARY KEY(CustomerRef, SecurityRef),
 REF IS HoldingOID VALUES ARE SYSTEM GENERATED );
9.

CREATE TYPE TradeType AS 
(SecurityRef   REF SecurityType SCOPE Security,

 CustomerRef   REF CustomerType SCOPE Customer,
 TradeNo INTEGER,

 TrdQty  INTEGER,
 TrdPrice  DECIMAL(12,2),

 TrdDate DATE,

 TrdType CHAR(4),

 TrdStatus (CHAR(10) )
   NOT FINAL;

-- Create typed table for holdings with object identifier

-- Check constraints must be specified in CREATE TABLE statement

CREATE TABLE XE "CREATE TABLE"  Trade OF TradeType
(CONSTRAINT TradePK PRIMARY KEY(TradeNo),
 CONSTRAINT TrdTypeC CHECK(TrdType IN('BUY', 'SELL') ),
 CONSTRAINT TrdStatusC CHECK(TrdStatus IN('PENDING', 'COMPLETE') ),
 REF IS TradeOID VALUES ARE SYSTEM GENERATED );
10.

-- Insert into typed CommonStock table

-- Closing prices are not inserted

INSERT INTO CommonStock 

 (symbol, secname, issuedshares, outshares, PERatio, LastDiv)

 VALUES ('MSFT', 'Microsoft Corporation', 10000000, 1000000, 30.5, 

          1.50);

11.

-- Insert into typed CommonStock table

-- Closing prices are not inserted

INSERT INTO CommonStock 

 (symbol, secname, issuedshares, outshares, PERatio, LastDiv)

 VALUES ('Dell', 'Dell Corporation', 20000000, 2000000, 15.4, 1.10);

12.

-- Insert into typed CommonStock table

-- Closing prices are inserted

-- Note the use of the type name (TimeSeries)

-- to insert structured data.

INSERT INTO CommonStock 

 (symbol, secname,issuedshares,outshares,closingprices,PERatio,LastDiv)

 VALUES ('IBM', 'IBM Corporation', 10000000, 1000000,

          TimeSeries(ARRAY[1000, 2000], '2006-03-20', 

          'Monthly', 'business'), 18.3, 0.75 );

13.

-- Insert into typed Bond table

INSERT INTO Bond 

 (symbol, secname, intrate, maturity)

 VALUES ('IBMSTB', 'IBM Corporate Bond', 0.04, '2010-03-01')
14.

-- Insert into Customer

-- Assumes that CustomerOID is system generated

-- Use named row address and phone

-- Uses the same field name order as in the create statement

INSERT INTO Customer

(CustNo, CustName, Address, Email, Phone)

VALUES (999999, 'John Smith', 

        AddressType('123 Any Street', 'Denver', 'CO', '80217'),

        'john.smith@anyisp.com', PhoneType('001','303','1234567') );

-- Alternative solution using Customer1 with unnamed row types

-- Assumes that CustomerOID is system generated

-- Use ROW constructor for unnamed row types

-- Must use the same field name order as in the create statement

INSERT INTO Customer1

(CustNo, CustName, Address, Email, Phone)

VALUES (999999, 'John Smith', 

         ROW('123 Any Street', 'Denver', 'CO', '80217'),

         'john.smith@anyisp.com', ROW('001','303','1234567'));

15.

INSERT INTO Customer

(CustNo, CustName, Address, Email, Phone)

VALUES (999998, 'Sue Smith', 

        AddressType('123 Big Street', 'Denver', 'CO', '80217'),

        'sue.smith@anyisp.com', PhoneType('001','303','7654321') );

-- Alternative solution using Customer1 with unnamed row types

-- Assumes that CustomerOID is system generated

-- Use ROW constructor for unnamed row types

-- Must use the same field name order as in the create statement

INSERT INTO Customer1

(CustNo, CustName, Address, Email, Phone)

VALUES (999999, 'Sue Smith', 

         ROW('123 Big Street', 'Denver', 'CO', '80217'),

         'sue.smith@anyisp.com', ROW('001','303','7654321'));

16.

-- Insert into Holding

-- Uses a SELECT statement to retrieve the object identifiers

-- The SELECT statement performs a cross product but there is

-- only 1 row of each table that matches the conditions.

-- This INSERT requires that MSFT be inserted into Security because the 

-- scope of SecurityRef is Security not Stock.

INSERT INTO Holding

(SecurityRef, CustomerRef, Shares)

SELECT S.SecurityOID, C.CustomerOID, 200
FROM Security S, Customer C

WHERE S.SecurityRef->Symbol = 'MSFT'

  AND C.CustomerRef->CustNo = 999998;

17.

-- Insert into Holding

-- Uses a SELECT statement to retrieve the object identifiers

-- The SELECT statement performs a cross product but there is

-- only 1 row of each table that matches the conditions.

INSERT INTO Holding

(SecurityRef, CustomerRef, Shares)

SELECT S.SecurityOID, C.CustomerOID, 100
FROM Security S, Customer C

WHERE S.SecurityRef->Symbol = 'IBM'

  AND C.CustomerRef->CustNo = 999998

18.

-- Insert into Trade

-- Uses a SELECT statement to retrieve the object identifiers

-- The SELECT statement performs a cross product but there is

-- only 1 row of each table that matches the conditions.

INSERT INTO Trade

(SecurityRef, CustomerRef, TradeNo, TrdDate, TrdType, TrdQty, 
 TrdPrice, TrdStatus)

SELECT S.SecurityOID, C.CustomerOID, 1001, '2006-04-30', 'BUY',
       100, 55.40, 'COMPLETE'

FROM Security S, Customer C

WHERE S.SecurityRef->Symbol = 'IBM'

  AND C.CustomerRef->CustNo = 999998

19.

-- Insert into Trade

-- Uses a SELECT statement to retrieve the object identifiers

-- The SELECT statement performs a cross product but there is

-- only 1 row of each table that matches the conditions.

INSERT INTO Trade

(SecurityRef, CustomerRef, TradeNo, TrdDate, TrdType, TrdQty, 

 TrdPrice, TrdStatus)

SELECT S.SecurityOID, C.CustomerOID, 1002, '2006-04-29', 'BUY',

       200, 55.40, 'COMPLETE'

FROM Security S, Customer C

WHERE S.SecurityRef->Symbol = 'MSFT'

  AND C.CustomerRef->CustNo = 999998

20.

-- Insert into Trade

-- Uses a SELECT statement to retrieve the object identifiers

-- The SELECT statement performs a cross product but there is

-- only 1 row of each table that matches the conditions.

INSERT INTO Trade

(SecurityRef, CustomerRef, TradeNo, TrdDate, TrdType, TrdQty, 

 TrdPrice, TrdStatus)

SELECT S.SecurityOID, C.CustomerOID, 1003, '2006-04-28', 'BUY',

       150, 90.50, 'COMPLETE'

FROM Security S, Customer C

WHERE S.SecurityRef->Symbol = 'IBMSTB'

  AND C.CustomerRef->CustNo = 999999
21.

-- Update the customer reference for a holding

-- In Oracle 10g, the correlation name must prefix the SecurityRef and  

-- the CustomerRef columns so a correlation name is used here.

UPDATE Holding H

  SET CustomerRef = 

   ( SELECT CustomerOID FROM Customer C WHERE CustNo = 999999 )

  WHERE H.SecurityRef->Symbol = 'MSFT'

    AND H.CustomerRef->CustNo = 999998

22.

-- Update the customer reference for a holding

-- The TradeNo value should be used to identify the trade.  

UPDATE Trade T
  SET CustomerRef = 

   ( SELECT CustomerOID FROM Customer C WHERE CustNo = 999999 )

  WHERE T.TradeNo = 1001
23.

SELECT CustomerRef->custname, SecurityRef->symbol, shares 

 FROM Holding

 WHERE CustomerRef->address.city = 'Denver' 

   AND shares > 100

24.

SELECT CustomerRef->custname, SecurityRef->symbol, TradeNo,

       TrdQty, TrdPrice, TrdDate 

 FROM Trade
 WHERE CustomerRef->address.city = 'Boulder' 

   AND trdtype = 'BUY'
25.

-- The last condition ensures that the holding contains stock.

-- The ONLY keyword is not needed in the last condition

-- if stocks and bonds are mutually exclusive.

SELECT CustomerRef->custname, SecurityRef->symbol,
       SecurityRef->closingprices.weeklyavg() 

 FROM Holding H
 WHERE H.CustomerRef->address.city = 'Denver'

   AND H.SecurityRef IS OF ONLY StockType
26.

-- The last condition ensures that the holding contains common stock.

-- The ONLY keyword is not needed in the last condition

-- if stocks and bonds are mutually exclusive.

SELECT CustomerRef->custname, SecurityRef->symbol, TradeNo,

       TrdQty, TrdPrice, TrdDate 

 FROM Trade T
 WHERE T.CustomerRef->address.city = 'Boulder'

   AND T.SecurityRef IS OF ONLY CommonStockType
In the solutions to problems 27 to 52, MM is prepended before table and type names to prevent naming conflicts. Slashes are necessary after CREATE TYPE statements for execution. Slashes should not be used after other statements that are terminated by semicolons.
27.

CREATE OR REPLACE TYPE TSValues AS VARRAY(365) OF FLOAT(15);
/
CREATE OR REPLACE TYPE MMTimeSeries AS OBJECT (

  valuelist   TSValues,

  startdate    DATE,

  period   VARCHAR(10),

  calendar VARCHAR(10),
 -- In each method interface, the implied first parameter is

 -- a timeseries object.
 MEMBER FUNCTION WeeklyAvg RETURN MMTimeSeries,
  -- makes a new time series consisting of weekly avgs

 MEMBER FUNCTION MonthlyAvg RETURN MMTimeSeries,

  -- makes a new time series consisting of month avgs

 MEMBER FUNCTION YearlyAvg RETURN MMTimeSeries,

  -- makes a new time series consisting of year avgs

 MEMBER FUNCTION MovingAvg(aStart DATE, aNumber

          INTEGER) RETURN NUMBER,

  -- computes a moving average

 MEMBER FUNCTION RetreiveRange(aStart DATE, aNumber

          INTEGER) RETURN MMTimeSeries )
  -- retrieves a subset of a time series;
NOT FINAL
INSTANTIABLE;

/

28.

CREATE OR REPLACE TYPE MMSecurityType AS OBJECT
(symbol    CHAR(6),

 secname   VARCHAR(100),

 closingprices MMTimeSeries )
 INSTANTIABLE

 NOT FINAL;

/
CREATE TABLE MMSecurity OF MMSecurityType (

 CONSTRAINT MMSecurityPK PRIMARY KEY(symbol) )

 OBJECT IDENTIFIER IS SYSTEM GENERATED ;
29.

CREATE OR REPLACE TYPE MMStockType UNDER MMSecurityType
(issuedshares    INTEGER,

 outshares 
  INTEGER )
 INSTANTIABLE

 NOT FINAL;

/
-- Oracle 10g does not support the UNDER keyword for tables
CREATE TABLE MMStock OF MMStockType (

 CONSTRAINT MMStockPK PRIMARY KEY(symbol) )

 OBJECT IDENTIFIER IS SYSTEM GENERATED ;
30.

CREATE OR REPLACE TYPE MMBondType UNDER MMSecurityType
(intrate    FLOAT(15),

 maturity   DATE ) 

 INSTANTIABLE

 NOT FINAL;

/
-- Oracle 10g does not support the UNDER keyword for tables
CREATE TABLE MMBond OF MMBondType (

 CONSTRAINT MMBondPK PRIMARY KEY(symbol) )

 OBJECT IDENTIFIER IS SYSTEM GENERATED ;

31.

CREATE Type MMCommonStockType UNDER MMStockType
(PERatio   DECIMAL(12,2),

 LastDiv   DECIMAL(12,2) ) 

 INSTANTIABLE

 NOT FINAL;

/
CREATE TABLE MMCommonStock OF MMCommonStockType (
 CONSTRAINT MMCommonStockPK PRIMARY KEY(symbol) )

 OBJECT IDENTIFIER IS SYSTEM GENERATED ;

32.

CREATE Type MMPreferredStockType UNDER MMStockType
(CallPrice DECIMAL(12,2),

 DivArr   DECIMAL(12,2) ) 

 INSTANTIABLE

 NOT FINAL;

/
CREATE TABLE MMPreferredStock OF MMPreferredStockType (
 CONSTRAINT MMPreferredStockPK PRIMARY KEY(symbol) )

 OBJECT IDENTIFIER IS SYSTEM GENERATED ;

33.

CREATE OR REPLACE TYPE MMAddressType AS OBJECT
(Street  VARCHAR(30),

 City    VARCHAR(30),

 State   CHAR(2),

 Zip     CHAR(10) )
 NOT FINAL;

/
CREATE OR REPLACE TYPE MMPhoneType AS OBJECT
   (countrycode CHAR(3),

    areacode    CHAR(3),

    localnum    CHAR(7) )
 NOT FINAL;

/
CREATE OR REPLACE TYPE MMCustomerType AS OBJECT ( 

 custno    INTEGER,

 custname  VARCHAR(50),

 address   MMAddressType,
 email     VARCHAR(50),

 phone     MMPhoneType )
 NOT FINAL;
/
CREATE TABLE MMCustomer OF MMCustomerType (
 CONSTRAINT MMCustomerPK PRIMARY KEY(custno) )

 OBJECT IDENTIFIER IS SYSTEM GENERATED ;
34.

CREATE OR REPLACE TYPE MMHoldingType AS OBJECT
(SecurityRef   REF MMSecurityType,

 CustomerRef   REF MMCustomerType,

 shares  INTEGER )
-- SCOPE clause does not work here 

-- Use a referential integrity constraint in the table definition,

   NOT FINAL;

/

-- Create typed table for properties with object identifier

CREATE TABLE XE "CREATE TABLE"  MMHolding OF MMHoldingType
(CONSTRAINT MMCustomerRefFK FOREIGN KEY(CustomerRef) 

    REFERENCES MMCustomer,
 CONSTRAINT MMSecurityRefFK FOREIGN KEY(SecurityRef) 

    REFERENCES MMSecurity )
 OBJECT IDENTIFIER IS SYSTEM GENERATED ;

-- PK constraint does not work because REF columns cannot be

-- part of PK.

35.

CREATE TYPE MMTradeType AS OBJECT
(SecurityRef   REF MMSecurityType,

 CustomerRef   REF MMCustomerType,
 TradeNo INTEGER,

 TrdQty  INTEGER,

 TrdPrice  DECIMAL(12,2),

 TrdDate DATE,

 TrdType CHAR(4),
 TrdStatus CHAR(10) )
   NOT FINAL;

/

-- Create typed table for holdings with object identifier

CREATE TABLE XE "CREATE TABLE"  MMTrade OF MMTradeType
(CONSTRAINT MMTradePK PRIMARY KEY(TradeNo),

       CONSTRAINT MMCustomerRefFK2 FOREIGN KEY(CustomerRef) 

    REFERENCES MMCustomer,
       CONSTRAINT MMSecurityRefFK2 FOREIGN KEY(SecurityRef) 

    REFERENCES MMSecurity,
 CONSTRAINT MMTrdType CHECK(TrdType IN('BUY', 'SELL') ),
 CONSTRAINT MMTrdStatus CHECK(TrdStatus IN('PENDING', 'COMPLETE') ) )
 OBJECT IDENTIFIER IS SYSTEM GENERATED ;
36.

-- Insert into typed MMCommonStock table and ancestor tables
-- Closing prices are not inserted

INSERT INTO MMCommonStock 

 (symbol, secname, issuedshares, outshares, PERatio, LastDiv)

 VALUES ('MSFT', 'Microsoft Corporation', 10000000, 1000000, 30.5,1.50);

-- Insert into Security because Oracle does not support subtables.

INSERT INTO MMStock 

 (symbol, secname, issuedshares, outshares)

 VALUES ('MSFT', 'Microsoft Corporation', 10000000, 1000000);

-- Insert into Security because Oracle does not support subtables.

INSERT INTO MMSecurity 

 (symbol, secname)

 VALUES ('MSFT', 'Microsoft Corporation');

37.

-- Insert into typed MMCommonStock table

-- Closing prices are not inserted

INSERT INTO MMCommonStock 

 (symbol, secname, issuedshares, outshares, PERatio, LastDiv)

 VALUES ('Dell', 'Dell Corporation', 20000000, 2000000, 15.4, 1.10);

-- Insert into MMStock because Oracle does not support subtables.

INSERT INTO MMStock 

 (symbol, secname, issuedshares, outshares)

 VALUES ('Dell', 'Dell Corporation', 20000000, 2000000);

-- Insert into Security because Oracle does not support subtables.

INSERT INTO MMSecurity 

 (symbol, secname)

 VALUES ('Dell', 'Dell Corporation');

38.

Alter Session set nls_date_format = 'yyyy-mm-dd';

-- Insert into typed MMCommonStock table

-- Closing prices are inserted

-- Note the use of the type names (MMTimeSeries and TSValues)

-- to insert structured data.

INSERT INTO MMCommonStock 

 (symbol, secname,issuedshares,outshares,closingprices,PERatio,LastDiv)

 VALUES ('IBM', 'IBM Corporation', 10000000, 1000000,

          MMTimeSeries(TSValues(1000, 2000), '2006-03-20', 

          'Monthly', 'business'), 18.3, 0.75 );

-- Insert into MMStock because Oracle does not support subtables.

INSERT INTO MMStock 

 (symbol, secname, issuedshares, outshares, closingprices)

 VALUES ('IBM', 'IBM Corporation', 10000000, 1000000,

          MMTimeSeries(TSValues(1000, 2000), '2006-03-20', 

          'Monthly', 'business') );

-- Insert into MMSecurity because Oracle does not support subtables.

INSERT INTO MMSecurity 

 (symbol, secname)

 VALUES ('IBM', 'IBM Corporation');

39.

INSERT INTO MMBond 

 (symbol, secname, intrate, maturity)
VALUES ('IBMSTB', 'IBM Corporate Bond', 0.04, '2010-03-01');

-- Insert into MMSecurity because Oracle does not support subtables.

INSERT INTO MMSecurity 

 (symbol, secname)

 VALUES ('IBMSTB', 'IBM Corporate Bond');

40.

-- Insert into Customer

-- Assumes that CustomerOID is system generated

-- Use named row address and phone

-- Uses the same field name order as in the create statement

INSERT INTO MMCustomer

(CustNo, CustName, Address, Email, Phone)

VALUES (999999, 'John Smith', 

        MMAddressType('123 Any Street', 'Denver', 'CO', '80217'),

        'john.smith@anyisp.com', MMPhoneType('001','303','1234567') );

41.

INSERT INTO MMCustomer

(CustNo, CustName, Address, Email, Phone)

VALUES (999998, 'Sue Smith', 

        MMAddressType('123 Big Street', 'Boulder', 'CO', '80217'),

        'sue.smith@anyisp.com', MMPhoneType('001','303','7654321') );

42.

-- Insert into MMHolding

-- Uses a SELECT statement to retrieve the object identifiers

-- The SELECT statement performs a cross product but there is

-- only 1 row of each table that matches the conditions.

-- This INSERT requires that MSFT be inserted into Security because the 

-- scope of SecurityRef is MMSecurity not MMCommonStock.

INSERT INTO MMHolding

(SecurityRef, CustomerRef, Shares)

SELECT REF(S), REF(C), 200
FROM MMSecurity S, MMCustomer C

WHERE S.Symbol = 'MSFT'

  AND C.CustNo = 999998;

43.

-- Insert into MMHolding

-- Uses a SELECT statement to retrieve the object identifiers

-- The SELECT statement performs a cross product but there is

-- only 1 row of each table that matches the conditions.

-- This INSERT requires that MSFT be inserted into Security because the 

-- scope of SecurityRef is MMSecurity not MMCommonStock.

INSERT INTO MMHolding

(SecurityRef, CustomerRef, Shares)

SELECT REF(S), REF(C), 100
FROM MMSecurity S, MMCustomer C

WHERE S.Symbol = 'IBM'

  AND C.CustNo = 999998;

44.

-- Insert into MMTrade

-- Uses a SELECT statement to retrieve the object identifiers

-- The SELECT statement performs a cross product but there is

-- only 1 row of each table that matches the conditions.

INSERT INTO MMTrade

(SecurityRef, CustomerRef, TradeNo, TrdDate, TrdType, TrdQty, 

 TrdPrice, TrdStatus)

SELECT REF(S), REF(C), 1001, '2006-04-30', 'BUY',

       100, 55.40, 'COMPLETE'

FROM MMSecurity S, MMCustomer C

WHERE S.Symbol = 'IBM'

  AND C.CustNo = 999998;
45.

-- Insert into MMTrade

-- Uses a SELECT statement to retrieve the object identifiers

-- The SELECT statement performs a cross product but there is

-- only 1 row of each table that matches the conditions.

INSERT INTO MMTrade

(SecurityRef, CustomerRef, TradeNo, TrdDate, TrdType, TrdQty, 

 TrdPrice, TrdStatus)

SELECT REF(S), REF(C), 1002, '2006-04-29', 'BUY',

       200, 55.40, 'COMPLETE'

FROM MMSecurity S, MMCustomer C

WHERE S.Symbol = 'MSFT'

  AND C.CustNo = 999998;
46.

-- Insert into MMTrade

-- Uses a SELECT statement to retrieve the object identifiers

-- The SELECT statement performs a cross product but there is

-- only 1 row of each table that matches the conditions.

INSERT INTO MMTrade

(SecurityRef, CustomerRef, TradeNo, TrdDate, TrdType, TrdQty, 

 TrdPrice, TrdStatus)

SELECT REF(S), REF(C), 1003, '2006-04-28', 'BUY',

       150, 90.50, 'COMPLETE'

FROM MMSecurity S, MMCustomer C

WHERE S.Symbol = 'IBMSTB'

  AND C.CustNo = 999999;
47.

-- Update the customer reference for a holding

-- The correlation name must prefix the SecurityRef and  

-- the CustomerRef columns.

UPDATE MMHolding H

  SET CustomerRef = 

   ( SELECT REF(C) FROM MMCustomer C WHERE CustNo = 999999 )

  WHERE H.SecurityRef.Symbol = 'MSFT'

    AND H.CustomerRef.CustNo = 999998;

48.

-- Update the customer reference for a holding

-- The TradeNo value should be used to identify the trade.  

UPDATE MMTrade T

  SET CustomerRef = 

   ( SELECT REF(C) FROM MMCustomer C WHERE CustNo = 999999 )

  WHERE T.TradeNo = 1001;
49.

SELECT H.CustomerRef.custname, H.SecurityRef.symbol, shares 

 FROM MMHolding H
 WHERE H.CustomerRef.address.city = 'Denver' 

   AND shares > 100;
50.

SELECT T.CustomerRef.custname, T.SecurityRef.symbol, TradeNo,

       TrdQty, TrdPrice, TrdDate 

 FROM MMTrade T
 WHERE T.CustomerRef.address.city = 'Boulder' 

   AND trdtype = 'BUY';
51.

-- The last condition ensures that the holding contains stock.

-- The subquery is necessary because Oracle 10g does not support

-- subtables.

SELECT H.CustomerRef.custname, H.SecurityRef.symbol, shares

 FROM MMHolding H
 WHERE H.CustomerRef.address.city = 'Denver'

   AND H.SecurityRef.Symbol IN

   ( SELECT Symbol FROM MMStock );
52.

-- The last condition ensures that the holding contains common stock.

-- The subquery is necessary because Oracle 10g does not support

-- subtables.

SELECT T.CustomerRef.custname, T.SecurityRef.symbol, TradeNo,

       TrdQty, TrdPrice, TrdDate 

 FROM MMTrade T
 WHERE T.CustomerRef.address.city = 'Boulder'

   AND T.SecurityRef.Symbol IN ( SELECT Symbol FROM MMCommonStock );
-- Cleanup tables and types
DROP TABLE MMHolding;
DROP TABLE MMTrade;
DROP TABLE MMCustomer;

DROP TABLE MMBond;

DROP TABLE MMStock;

DROP TABLE MMSecurity;
DROP TABLE MMCommonStock;

DROP TABLE MMPreferredStock;
DROP TYPE MMHoldingType;

DROP TYPE MMTradeType;

DROP TYPE MMCustomerType;

DROP TYPE MMCommonStockType;

DROP TYPE MMPreferredStockType;

DROP TYPE MMBondType;

DROP TYPE MMStockType;

DROP TYPE MMSecurityType;

DROP TYPE MMTimeSeries;

DROP TYPE MMAddressType;

DROP TYPE MMPhoneType;

DROP TYPE TSValues;

