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Traditional Problems
Accessing Information

® Data vs Information

® A Typical Question:

“Which departments in our corporation
have payrolls exceeding $2,200 per month
peremployee?” .

® Common'problems getting this answered:

TURNAROUND TOO LONG -
MIS backlog
COSTS TOO MUCH
programming time
INCONVENIENCE
requestor must justify priority

INTRODUCTION R,



Purposé- of

SQL*Plus Course

® SQL*Plus: Awayto 'bypass traditional problems
® Flexible |
3 Quick Turnaround of queries
® Easytolearn, easy to use
® Reliable

® Youlearn
® Tocreate and update tables and views
® To ask your databasei almost anything

® To format professional reports

INTRODUCTION 173



Whatis a Database?

®. Adatabase is an integratedcollection of data

® Every person and every program authorized to
access it can do so

® The datacan be modified by those authorized to
doso

® Adatabase properly designed should minimize the

amount of redundant information

INTRODUCTION | 1/4
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Whatisa DBMS?

A DBMS (DataBase Management System)
is a software program that |

® stores, retrieves, and modifies data

® guards the data's consistency
e solves concurrency problems
e allows a universal interface to the data

® regulates access to the data

INTRODUCTION 175



3 Generations of DBMSs

® HIERARCHICAL 1960s

a programmer can only specify
one-parent-multiple-children
relationships

® NETWORK - . 1970s
a programmer can specify specific
multiple-parents-multiple-children
relationships

® RELATIONAL 1980s +

the system automatically establishes
all possible relationships

originated with IBM’s ALPHA model
(EF Codd, 1970)

ORACLE V2 - 1stcommercial RDBMS
(1979) |

2
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Features of an RDBMS

® Table-Like Representation of Data

® 4th Generation Language (4GL)
Nonprocedural Syntax
English-like (eg, SQL)

® Full Relational Capabilities
Automatic Navigation
All Relational Operators

® Flexibility |
Easily modify data
Easily change database structure

® Integrated Data Dictionary

INTRODUCTION _ 7



SQL’s History

® |BM's San Jose Research (1970s)

several early SQL predecessors

® SQL published in 1976

Oracle announces first commercial
RDBMS based on SQL (1979)

SQL/DS: IBM's first RDBMS (1982)-
DB2: IBM's second RDBMS (1985)

® ANSI makes SQL the Industry Standard
(Oct. 1986)

INTRODUCTION 1/8



The Relational Approach

® |In a relational database system information is

organized in the form of tables.

® Categories of information are listed across the top of

each table.

® Individual cases are listed down the left side.

® In this form you can readily visualize, understand and

use this information.

EMP Table

EMPNO ENAME JOB MGR HIREDATE SAL COMM DEPTNO
7369 SMITH CLERK 7902 17-DEC-80 800 20
7499 ALLEN SALESMAN 7698 20-FEB-81 1,600 300 30
7521 WARD  SALESMAN 7698 22.FEB-81 1,250 500 30
7566 JONES MANAGER 7839 02-APR-81 2,975 20
7654 MARTIN SALESMAN 7698 28-SEP-81 1,250 1,400 .30
7698 BLAKE MANAGER 7839 01-MAY-81 2,850 30

INTRODUCTION 19




Tables, Rows and Columns

® Each column contains one kind of information.

® Each row is made up of columns that hold one value.
For example, the SAL column in the row for JONES

has the value 2,975.

Rows

Columns

EMP Table

EMPNO ENAME JOB MGR HIREDATE SAL COMM DEPTNO
7369 SMITH CLERK 7902 17-DEC-80 800 20
7499 ALLEN SALESMAN * 7698 ~ 20-FEB-81 1,600 300 30
7521 WARD  SALESMAN 7698 22.FEB-81 1,250 500 30
7566 JONES MANAGER 7839 02-APR-81 2975 20
7654 MARTIN SALESMAN 7698 28.SEP-81 1,250 1,400 30
7698 BLAKE MANAGER 7839 '01-MAY-81 2,850 30

INTRODUCTION 1710




f Related Tables

® Theinformationin one table may be refated to the
information in another. -

® Each employeein EMP, for example, has a
department number (DEPTNO) that refers to a
department numberin a table named DEPT.

DEPT Table
DEPTNO - DNAME LOC

40 OPERATIONS BOSTON

30 SALES CHICAGO
20 RESEARCH DALLAS
10 ACCOUNTING NEW YORK
EMP Table . \
EMPNO ENAME JOB MGR HIREDATE SAL COMM DEPTNO
7369 SMITH CLERK - - 17902 17-DEC-80 800 20
7499 ALLEN SALESMAN 7698 20-FEB-81 1,600 300 30
7521 WARD  SALESMAN 7698 22-FEB.81 1,250 500 30
7566 JONES MANAGER 17839 02.APR-81 2975 20
7654 MARTIN SALESMAN 7698 28-SEP-81 1,250 1,400 30
7698 BLAKE MANAGER 7839 0I-MAY-81 2,850 3o

® The ability to relate information in one table to
another allows you to organize information in
separate, manageable units.

INTRODUCTION "m



® Youcan keep employee information logically
distinct from department information by storing it
in a separate table.

® You may join information from two or more tables
if you wish: for example, to find the |ocat|on (LOO
.in DEPT of any employee in EMP.

® When tables have related columns the common
values in these columns allow join operations.

.INTRODUCTION 1712



SQL*Plus Coﬁmands
Not Found in SQL

In addition to standard SQL commands, Oracle's
SQL*Plus language includes additional commands
called SQL*Plus commands.

These commands do not

buffer.

get stored in the SQL

SQL*Plus commands are used to customize
sophisticated reports, edit SQL statements, provide
a help facility and maintain system variables.

SQL*Plus commands:
@ define
# del
$ describe
/ disconnect
accept document
append edit
break exit
btitle get
change help
clear ~ host
column input
compute  list
connect newpage
copy

INTRODUCTION
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pause
quit
remark
run |
save
set
show
spool
sqlplus
start

- timing

ttitle
undefine



_‘ SQL Commands

® SQLcommands are used to create, store, change,
retrieve and maintain the |nformat|on in an Oracle
Database.

® A SQLcommandisstoredin apartof memory
called the SQL buffer where |t remains until a new
command is entered.

® SQL has many keywords. The 17 which begin
statements are:

alter drop revoke
audit grant roliback*
commit*’ insert select
comment lock update
create no audit validate
delete rename

* While part of SQL, these commands do not require a semi-colon nor
do they get stored in the SQL buffer.

INTRODUCTION 113
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Logging onto SQL*Plus

® Access your operating system
USERID:
PASSWORD:

® Atthe Operating System prompt:

SQLPLUS <return>

ENTER USERNAME: SCOTT <return>
ENTER PASSWORD: <return>

iy

‘@ Password does not show

' DATABASE QUERIES 2R



Getting HELP

e Listof all SQL and SQL*Plus commands:

SQL> HELP

® Information about a particular command:

SQL> HELP SELECT

- 8SQL> HELP CREATE

® Tosee alist of the current help topics:

SQL> HELP TOPICS

DATABASE QUER!ES | 2/3



The DATA DICTIONARY

® The DATA DICTIONARY is a group of tables and
views that contains descriptive information about

Tables
User access privileges

Other features of thé database

® These are the most frequently used tables when
accessing the data dictionary:

DATABASE QUERIES

TAB
A list of the tables; views, and synonyms
that you have created

DTAB | -
Tables that make up the data dictionary

coL :
A list of all column definitions for the
tables you created | _

CATALOG
A list of all tables you have access to

2/4



The DESCRIBE Command

e |f you want to obtain a description of a specific
table, use the DESCRIBE command

® The description will contain

NAME
name of column

NULL?

whether null values are allowed in this column

Type

char(w)
numeric(w,d)
date

raw

w = width
d = decimal places

DATABASE QUERIES

SQL> DESCRIBE DEPT

Name NULL? __ Type

DEPTNO NUMBER(2)
DNAME CHAR(14)
LOC CHAR(13)

2/5



General Query Syntax

® By using SQL you can query a database in an
endless number of ways

e Although SQL is highly flexible,it still has a very
specificsyntax |

® |tispossible to phrése a SQL question wrong, and
' end up with either no results at all, or answers to a
question you didn’t realize you asked

® The overall syntaxis very simple:

SELECT ...
FROM ...
[ WHERE... ]

GROUPBY ...
[ HAVING... ]

[ ORDERBY... ]

DATABASE QUERIES 2/6
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Selecting All quumns

What data are in the EMP table?

SQL> SELECT G

—~ asterisk means all

FROM: EMP;. columns

EMP Table

]

EMPNO ENAME JOB MGR HIREDATE SAL COMM DEPTNO
7369 SMITH  CLERK 7902 17-DEC-80 800 20
7499 ALLEN SALESMAN 7698 20-FEB-81 1,600 300 30
7521 WARD  SALESMAN 7698 22.FEB-81 1250 500 30
7566 JONES MANAGER 7833 02.APR-81 2975 20,
7654 MARTIN SALESMAN 7898 28.SEP.81 1,250 1,400 30
7698 BLAKE MANAGER 7839 O01-MAY-81 2,850 30
7782 CLARK MANAGER 17839 09-JUN-81 2,450 10
7788 SCOTT ANALYST 7566 '09-NOV.81 3,000 20
7833 KING  PRESIDENT 17-NOV-81 5,000 10
7844 TURNER SALESMAN 17698 08-SEP-81 1,500 0 30
7876 ADAMS CLERK 7788  23-SEP-81 1,100 20
7900 JAMES CLERK 7698 03-DEC-81 950 30
7902 FORD ANALYST 7566 03-DEC-81 3,000 20
.7934 MILLER CLERK 7782 23-JAN-82 1,300 10

® Youusethe * 10 see all columns oif the table

DATABASE QUERIES
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Selecting a Specific Column

SQL> SELECT
FROM EMP; —_\ .
column name

l_EMP Table .
|EMPNO_|ENAME |08 MGR HIREDATE _SAL__COMM_DEPTNO |
I 7360 SMITH | CLERK 7902 17-DEC-80 800 20 |
I 7409 ALLEN [SALESMAN 7698  20. ' 3 |
I 2521 |warD"|saLEsman 7608 22 — 30 |
I 2566 JONES . |MANAGER 7839 02 ENAME 2 |
b 2654 |MARTIN |SALESMAN 7698 28, i 30 |

ALLEN .

JONES

® Selectacolumnname
to return the values
within it

DATABASE QUERIES 2/8



Selecting Multiple Columns

SQL> SELECT  EMPNO,ENAME,JOB
FROM EMP;
EMP Table

ZIMGR

® Place acomma
between each
column name

® All rows appear
for each column
selected

DATABASE QUERIES

' {7698
L] 7838
‘17698

4

217902
7698

20
30

HIREDATE SAL _COMM DEPTNO
17-DEC-80 800

20.FEB-8! 1.600 300

EMP Table

EMPNO ENAME JOB
7369 SMITH  CLERK
7499 ALLEN SALESMAN
7521 WARD  SALESMAN
7566 JONES MANAGER
7654 MARTIN SALESMAN
7698 BLAKE MANAGER
7782 CLARK MANAGER
7788 SCOTT  ANALYST
7833 KING PRESIDENT
7844 TURNER SALESMAN
7876 ADAMS CLERK
7900 JAMES CLERK
7902 FORD  ANALYST
7934 MILLER CLERK

0
0
0

1
|
|
|
|
|
|
|
l

2/9 -



Reordering Columns During Selection

SQL> SELECT EMPNO,ENAME, JOB \
FROM EMP,
A e — L
EMP Table

EMPNO ENAME JoB €& |

7369 SMITH  CLERK
7499 ALLEN  SALESMAN
7521 WARD SALESMAN

<366 JONES  MANAGER(

/’ N/ ~/ N4 N

sQL> SELECT JOB,ENAME, EMPNO \

FROM EMP;
.| EMP Table

JOB ' ENAME EMPNO &1
CLERK SMITH 7369
SALESMAN ALLEN 7499
SALESMAN WARD 7521
MANAGER-, JONES 1566

/ ~/ ~ =~ \/ \U

® The order of selection determines the
order of display

DATABASE QUERIES o 2110



Selecting Rows

DATABASE QUERIES

2/11

f--—----_-

’ e ' B
If you don't specify a WHERE clause, all rows will be
selected
® Byspecifying a WHERE clause, you can choose

specificrows

SQL> SELECT  ENAME

FROM EMP
WHERE DEPTNO = 10;

r-_——_——-—-*.-—--——-—--——1
| EMP Table

: EMPNO ENAME _JOB MGR_HIREDATE _SAL _COMM _DEPTNO
] 7369 SMITH CLERK 7902 17.DEC-80 800 20
| 7499 ALLEN SALESMAN 7698 20-FEB-81 1,600 300 30
| 7521 WARD SALESMAN 7698° 22.FEB-81 1,250 500 30
| 7566 JONES MANAGER 7839 02.APR-81 2,975 20
| 7654 MARTIN SALESMAN 7698 28.SEP-81 1250 1400 30
| 7698 BLAKE MANAGER 7839 01-MAY-81 2,850 30
| 7782 OLARK':{MANAGER 7839 09JUN-BI 2,450 10
| 7788 SCOTT _ ANALYST 7566 09-NOV-81 3,000 20
1 7839 | KING:: {PRESIDENT 17-NOV-81 5,000 10
| 7844 TURNER SALESMA Yetttte—tduifmaimmt 500 0 30
| 7876 ADAMS CLERK (ENAME 4 400 20
| 7900 JAMES CLERK 950 30
] 7902 FORD  ANALYST 000 20
L
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Ordering Rows in a Sequence

® In the relational model, rows have no particular

order

® The ORDER BY command is the 6n|y‘way you can

ensure rows will be displayed according to specific

criteria

SQL> SELECT ENAME
FROM EMP;

SQL> SELECT ENAME

FROM

EMP

ORDER BY ENAME;"

ENAME

SMITH
ALLEN
WARD
JONES
MARTIN
BLAKE
CLARK
SCOTT
KING
TURNER
ADAMS
. JAMES
FORD
MILLER

Unordered

DATABASE QUERIES

“ADAMS

ENAME

ALLEN
BLAKE
CLARK
FORD
JAMES -
JONES
KING
MARTIN
MILLER
SCoTT
SMITH
TURNER
WARD

Ordered



Ordering Rows by
‘Multiple Criteria

® When ordering by multiple criteria,

® Primary Order is the first column listed

® Secondary Order is the second column

listed

e Andsoon...

® The defaultis Ascending Sequence (ASC) -
(AtoZ,notZto A)

® Toorderin a Descending Sequence, you add the

by

word DESC after you specify which column to order

SQL> SELECT

FROM

DEPT

ORDER BY DEPTNO DESC,

DATABASE QUERIES

DEPTNO DNAME LOC
40 OPERATIONS  BOSTON
30 SALES CHICAGO
20 RESEARCH = DALLAS
10 ACCOUNTING NEW YORK
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Selecting Specific Rows:
A Single Condition

In the WHERE clause you can compare a column
value to ,.

® a CHARACTER constant by using sungle
quotes

where ename = ‘SMITH'

Note: The case you use matters w:thm
quoted constants :

® an ARITHMETIC EXPRESSION with no
quotes

where deptno = 20

® another COLUMN value

where emp.deptno = dept. deptno
(This construct, known as a JOIN, will be.
discussed later.) -
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Logical Operators
for Selecting Rows

Equality and Inequality Operators

- Equalto

Not equal to

Greater than |
Greater than or equal to
Less than

Less than or equal to

Other Operétors

Equal to any member of
the following list

Greater than or equal to one value,
and less than or equal to another

Matches the following pattern
a string of zero or more characters
a string of one character

Not applicable/missing value

Reverses some of the above operators
(e.g. NOTIN, IS NOT NULL)

DATABASE QUERIES 2/15

IN (list)
BETWEEN low
AND high

LIKE
%

IS NULL
NOT



Lists of Values:
"IN and NOTIN

® TheIN operator lets you select rows that match one
of the values in a list (uses an OR evaluation)

Which employees are ezther clerks or
analysts?

SQL> SELECT ENAME, JOB

FROM EMP

WHERE  JOBIN (CLERK','ANALYST'):

ENAME JOB

SMITH CLERK
SCOTT ANALYST
ADAMS CLERK
JAMES CLERK
FORD ANALYST -
MILLER CLERK

e Conversely, NOT IN lets you select rows that do not
fall in the list

SQL> SELECT ENAME,JOB
FROM EMP

WHERE JOB NOT IN (CLERK',"ANALYST'),

DATABASE QUERIES 2/16



A Range of Values:
- BETWEEN and NOT BETWEEN

® The BETWEEN operator lets you select rows that
contain values within a range.

it > Which employees earn between
$2,000 and $3,000?

SQL> SELECT ENAME,JOB SAL

FROM EMP

WHERE SAL BETWEEN 2000 AND 3000,

® Conversely, NOT BETWEEN selects rows outside of a
range:

SQL> SELECT ENAME,JOB SAL
FROM EMP

WHERE SAL NOT BETWEEN 2000 AND 3000;

DATABASE QUERIES 217



Looking for a Pattern:
LIKE and NOT LIKE

“® Tosearch for astring of characters, use the LIKE
operator in the WHERE clause

) > List all employees whose names begin
with the letter S.

S5Ql.> SELECT ENAME, DEPTNO
FROM EMP
WHERE ENAME LIKE 'S%’,

List all employees whose names end
with the letter K.

SQL> SELECT ENAME, DEPTNO
FROM EMP
WHERE ENAME LIKE ‘%K,

List all employees whose names begin
with a W followed by exactly 3
characters.

SQL> SELECT ENAME, DEPTNO
FROM  EMP
WHERE ENAMELIKE'W_

® Notice that the wildcard symbol % will match a
string of any Iength whlle the matches asingle
character.
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® Use NOT LIKE to select rows that do not match a
| pattern

i | » Listall employees whose job titles do
not begin with the string SALES.

SQL> SELECT ENAME,JOB
FROM  EMP

WHERE JOBNOTLIKE'SALES%",

Write a query below to list all employees whose
names begin with the letter M, end with the letter R
and have an L as the third letter.

DATABASE QUER!ES 2/19



NULL Values:
IS NULL and IS NOT NULL

e ANULLvalueina number column is not the same
as a zero.

® Zeroisanumber; NULL is not a number

® NULL means that the value is unknown, missing, or
not appltcable it should not be treated like a zero.

® Searching for NULL values:

Listall employees who are not ehgtble

for commission{ie., whose commission
columnis NULL).
/

SQL> SELECT ENAME,JOB
FROM EMP

WHERE COMMISNULL,
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® Searching for non-NULL values:

> List all employees who are eligible for
commission.

SQL> SELECT ENAME,JOB
FROM  EMP

WHERE COMMISNOTNULL,

e Note: NULL values do not take up any storage
space in an Oracle RDBMS.
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Multiple Conditions

® The WHERE clause can further qualify what rows

are returned by specifying more than one condition
needed to satisfy the query

SQL> SELECT ENAME,JOB
FROM EMP
_———% WHERE DEPTNO = 20,
ENAME _ JOB
SMITH CLERK -
: JONES = MANAGER
® SINGLE condition SCOTT ANALYST
ADAMS CLERK -
FORD ANALYST [

SQL> SELECT ENAME, JOB
FROM . EMP
WHERE DEPTNO = 20

pa——emy  AND JOB!='CLERK",
ENAME JOB
' . JONES - MANAGER
@ MULTIPLE condition | ScOTT ANALYST
: FORD ANALYST
_—

DATABASE QUERIES ' : 2122
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® The AND operator adds further criteria selected
rows must meet.

® Incontrast, the OR operator specifies selection of
rows where either condition is met.

SELECT ENAME,JOB SELECT  ENAME,JOB
FROM EMP FROM EMP
WHERE  DEPTNO = 20 WHERE  DEPTNO = 20
AND . JOB!= 'CLERK”: OR JOB '= 'CLERK’;
ENAME JOB | | ENAME JOB
JONES MANAGER SMITH CLERK
SCOTT ANALYST | ALLEN SALESMAN
FORD ANALYST ' WARD SALESMAN.
: |1 sones MANAGER
MARTIN  SALESMAN
BLAKE MANAGER
CLARK MANAGER
SCOTT ANALYST
KING PRESIDENT
TURNER  SALESMAN
ADAMS CLERK
FORD  ANALYST

DATABASE QUERIES 2/23



Precedence of
Multiple Operators

You mayuse ANDand ORina
single WHERE clause

You should use ( ) to establish precedence

Order of evaluation if you don‘t specify ( ):

First AND -
Then‘ OR

For Example:

WHERE DEPTNO = 30
AND JOB = ‘SALESMAN’
OR SAL > 2000

This refers to salesmen in dépt 30 or any employee
who makes over $2,000

It doesn't refer to anyone in dept 30 who is eithera
salesman or who makes over $2,000

DATABASE QUERIES 2124

-



Introduction to
Expressions

® Youcanuse SQL like a calculator to express valués
with arithmetic operators. These include:
+ ADD
y - SUBTRACT
* MULTIPLY
| DIVIDE

® These operators can be used in just about any kind

of clause, including
SELECT
WHERE
ORDER BY
and other clauses you will learn about later.

Note: It does not make sense to usé an arithmetic
operator in the FROM clause.

DATABASE QUERIES 2/25
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Numeric Expressions

® You can use more than one expression in the same
query: '

Who earns a commission that is more
than 5% of their base salary?

SQL> SELECT ENAME, SAL, COMM,
COMM/SAL

FROM ‘EMP
WHERE COMM > 05°SAL

ORDERBY COMM/SAL DESC,

ENAME SAL _COMM COMM/SAL
MARTIN 1,250 1,400 1.12
WARD 1,250 500 4
/ ALLEN 1,600 300 (1875

DATABASE QUERIES 2/26
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Numeric Expressions
with Multiple Operators

You may nest multiple expressions together

Here’s the Order of Evaluation:

Evaluated First:
Multiplication *
Division /

Evaluated Next:
Addition +

Subtraction -
Evaluation occurs from left to right, wherever the
above ordering of evaluation does not apply
You can control the order of evaluation with the
use of ( )

Forinstance:

12*(SAL + COMM) = 12*SAL + COMM



Using Expressions in
DATE Arithmetic

® You can use expressions to specify values that -
involve DATE values -- arithmetic uses days as the
basicunit

® You can both add and subtract dates
® Here are some examples using addition:

Add two days to 6-Mar-87
6-MAR-87 + 2 = 8-MAR-87

Add two hours to 6-Mar-87
6-MAR-87 + 2/24 = 6-MAR-87and 2 hrs

Add15 seconds to 6-Mar-87
6-MAR-87
+ 15/(24*60*60) = 6-MAR-87 and 15 secs
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Using
Column Aliases

® The column heading that displays normally reflects
thglone that you specified when you created the
table

® You can make a different column heading display
by specifying a COLUMN ALIAS in the SELECT clause

® Tospecify an alias, follow the column name witha
blank and then the alias name you want

® Here's an example:

sau>  sewecr  [RNARERMREYERES
FROM EMP

WHERE DEPTNO = 10

EMPLOYEE

CLARK
KING
MILLER
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Column Aliases and E_Xp'ressions

If a SELECT clause contains an arithmetic
expression, that expression is used as the display
heading. An alias can be used to temporarily
“rename” a computed column to make query
results more readable.

A

3 % Who earns a commission that is more
than 5% of their base salary?

SQL> SELECT ENAME, SAL, COMM, COMM/SAL "C/S RATIO"

FROM EMP
WHERE COMM > 05°SAL

ORDER BY COMM/SAL DESC,

ENAME SAL _ COMM C/S RATIO
MARTIN 1,250 1,400 : 1.12 k
WARD 1,250 500 4 .
ALLEN 1,600 300 1875

Notice that the expression itself, hot'the alias, is
referenced in the ORDER BY clause. This rule also

applies to all other clauses in the SELECT statement.

Also notice that an alias containing special -
characters such as a blank and a slash (/) must be
enclosed in double quotes. |

The alias affects the SELECT command in which it is
used. It has no effect on other queries.
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General Query S yn-tax:
"ASummary

® The overall syntax is very simple:

SELECT...
FROM ...
[ WHERE.. |
GROUP BY ...
[ HAVING.. ]

[ ORDERBY...]

\

The formal syntax that you have learned so far
looks like this:

SELECT col 1,col 2...coln
FROM tablename

WHERE conditions are true
ORDERBY col1,col2...coln
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Background for
. Editing SQL Statements

SQL BUFFER
This buffer holds the CURRENT SQL COMMAND
until you enter another SQL command or exit

SQL*Plus commands for editing
LISTorl - Display the contents of the SQL Buffer

LIST4 - List the fourth line of the Current SQL
Command

CHANGE or C - Change first occurrence of textina
single line. Note: Using ... will match a string of any
length. e.g.SQL> C/.. )/( ANALYST’ )/

INPUT or | - Add one or more lines to the Current
SQL Command

APPEND or A - Add textto aline

DEL - Delete oneline

RUN - List and run the statement in the SQL Buffer
I - Run the statement in the SQL Buffer

EDIT - Write the statement in the SQL BUFFER to
an operating system text file and call the standard

operating system editor to allow changes

You are ready to complete Practice Session One.
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A

Inserting Data

SQL> INSERTINTO DEPT
VALUES (10,"ACCOUNTING',

'NEW YORK";

DEPT Table

DEPTNO _DNAME LOC

ACCOUNTING NEW YORK

® A table must be created before you can insert data
® Separate values with commas

®  Use the DESCRIBE command to show order and
type of columns

® Each value must match the data type
of targeted column |

® Enclose CHAR and DATE values in single qudtes
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More about Inserting Data

SQL> INSERTINTO DEPT(DNAME,DEPTNO) 9
VALUES  (ACCOUNTING', 10} ‘ ;
: DEPT Table /

DEPTNO DNAME LOC

left out !

® List column namesin INSERT clause to

e forego data entry for one or more
columns-

® enterdatain aspecificsequence

o Values must be listed in the order specified by the
INSERT clause |
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Inserting a Row from Another Table

® You can use the INSERT command with a query to
select rows from one table and insert them into
another table.

® The query replaces the VALUES clause.

SQL> INSERT INTO EMP (EMPNO, ENAME, DEPTNO)
SELECT ID, NAME, DEPARTMENT '
FROM OLD__EMP

WHERE DEPARTMENT IN (10, 20, 30, 40% -
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Using Parameters in the
INSERT Command

'An INSERT command may contain parameters
representing values to be provided when the
command is run. |

/

Each parameter consists of an & which is usually
followed by the name of the column.

SQL> INSERTINTO DEPT
VALUES (&DEPTNO, &DNAME, &LOC):

Execution of this statement causes SQL*Plus to
prompt you for values for each of the parameters.

Repeated execution allows the user to insert
multiple rows into a table quickly.

‘You do not have to put quotes around a CHAR or
DATE value if you put them around the parameter.

SQL> INSERTINTO DEPT
VALUES (&DEPTNO, '&DNAME’, '&LOC);
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'Ihserting NULL Values

e Ifyoudon’tinclude acolumninthe INSERT clause,
the value for that column defaults to NULL -

® You may list NULL in the VALUES clausé |
(unless you specified NOT NULL for that column)

SQL> INSERT INTO DEPT
VALUES (50, EDUCATION’, NULL);
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Inserting DATE Values

® Default format for entering dates:

‘DD-MON-YY’

> Enter a new employee'STONE’.

SQL> INSERTINTO EMP
{EMPNO, ENAME, HIREDATE)
VALUES (7963, 'STONE’, "07-APR-87");

¢ To automatically enter today's

date and time:

" SYSDATE

= -{> Enter a new employee’ KOHN’, who
was hired today.

SQL> INSERTINTO EMP
(EMPNO, ENAME, HIREDATE)
VALUES(7600,'KOHN', SYSDATE),
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Updating Fields

> Promote Martin to Manager

SQL> UPDATE

SET

WHERE 'MARTIN’;

EMP Table

EMPNO ENAME JOB

7369 SMITH CLERK

7499 ALLEN SALESMAN
7521 WARD SALESMAN
7566 JONES - MANAGER
7654 MARTIN SADWSRESh
7698 BLAKE MANAGER
7782 CLARK MANAGER
7788 SCOTT  ANALYST ® |f you omit the WHERE

7839 kine  presipent | clause all values in the
7844 TURNER SALESMAN column will change to the
7876 apams cLerk | valuein the SET clause

7900 JAMES CLERK
7902 FORD ANALYST
7934 MILLER CLERK
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Updating
Multiple Rows

’ > Change all Salesmen to Market Reps.

SQL>  UPDATE  EMP
SET
WHERE  JOB = 'SALESMAN",
EMP Table

EMPNO ENAME JOB

7369 SMITH CLERK

7499 ALLEN SM/
.| 7521 warD STl
7566 JONES MANAGER
7654 MARTIN SEEmealiy”
7698 BLAKE MANAGER
7782 CLARK MANAGER
7788 SCOTT  ANALYST
7839 KING  PRESIDENT
7844 TURNER. SIDRensy
7876 ADAMS CLERK
7900 JAMES CLERK
' 7902 FORD  ANALYST
7934 MILLER CLERK
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Updating

Multiple Columns

> Change all Salesmen to Market Reps,
and transfer them to Dept 40.

S5QL>

'MARKET REP

® You can update

UPDATE  EMP

SET DEPTNO = 40,J0B =

WHERE JOB = 'SALESMAN";

EMP Table

DEPTNO ENAME _JOB
20 SMITH CLERK
30 © ALLEN “{'SALESMAN
30 ' WARD ..:" SALESMAN ..
20 JONES MANAGER
30 . MARTIN : SALESMAN
30 BLAKE MANAGER
10 CLARK MANAGER
20 SCOTT ANALYST
10 KING PRESIDENT
30 TURNER . SALESMAN .
20 ADAMS CLERK
30 JAMES CLERK
20 FORD  ANALYST
10 MILLER CLERK

" multiple columns
by specifying your
changesin the SET
clause
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Deleting Rows

® You cannotdelete partial rows.
- Instead, update the column to NULL.

® The WHERE clause determines which
rows are deleted:

If you forget the WHERE clause, you will delete all
the rows

—1\, Martin quit. Remove him from the
-/" company roster.

sSQL> DELETE FROM EMP
WHERE EMPNO = 7654;
EMP Table
EMPNO ENAME JOB MGR HIREDATE '
7369 SMITH .CLERK 7902 17-DEC-80

7499 ALLEN SALESMAN 7698 20-FEB-81

7521 WARD  SALESMAN 7698 - 22.FEB-81

7566 JONES MANAGER 7839 02-APR-81

;< 7864  MARTIN.:. SALESMAN - 17698 *:28.SRP-81

[ 7698 BLAKE MANAGER 7839 01-MAY-81

188, CLARK, MANAGER J83%,, 09-JUN-§]
v v v R
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Controlhng When Changes Take Effect:
| - commiIt

® Insertions, deletions and updates to tables are not
made permanent until work is commltted to the
‘database.

® Until work is committed, only the user who has
made changes to tables can see those changes;
other users see the data as it was as of the last
COMMIT.

® A COMMIT may be explicit, implicit or automatic:

Explicit COMMIT - |

Issue the SQL command COMMITto make all
- pending changes permanent.

SQL> COMMIT
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Implicit COMMIT -

The following SQL commands cause an implicit
commit:

ALTER, AUDIT, COMMENT, CONNECT,
CREATE, DISCONNECT, DROP, EXIT,
GRANT, NOAUDIT, QUIT, REVOKE, and
RENAME.

Automatic COMMIT -

Changes will take effect immediately after an
INSERT, UPDATE, or DELETE is executed if -
AUTOCOMMIT is enabled. Use the SQL*Plus SET
command: |

1

SQL> SET AUTOCOMMIT ON

Note: SET commands are covered in Chapter 5.
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Controlling When Changes Take Effect
ROLLBACK

® The SQLcommand ROLLBACK cancels all pendmg
changes by "rolling back" work.

® OnROLLBACK the databaseis restored toits state
at the time of the last COMMIT.

SQL> ROLLBACK

DATA MANIPULATION 314



Logical Transactions

All changes to the database between successive
COMMIT operations are called a transaction.

When a transaction is interrupted by a serious
error, such as a system failure, the entire
transaction is automatically rolled back.

This prevents the error from causirig only part of a
logical transaction to be committed.

Examples of a logical transaction:

- Withdrawal of funds from a savings account
followed by deposit of those funds into a
checking account. :

- Creating a new department in a company:
Transaction consists of updating the deptno

column in the EMP table and inserting a new
row in the DEPT table.

You are ready to complete Practice Session Two.

DATA MANIPULATION 3Nn5



DATA MANIPULATION

3/16

&l



4. Creating Tables and Views ¢



How to Create a Table

SQL> CREATETABLE DEPT
(DEPTNO  NUMBER(2), |
DNAME  CHAR(14),

LOC CHAR (13));

DEPTTable

e When you create a table you specify the
table name |
column names
type of values in the column
maximum width of the column

e The DATA DICTIONARY is automatically updated

@ A table mayhave up to 254 columns
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Rules for Naming
Tables and Columns

Restrictions on names

First character must be A-Z or a-z (but all are stored

in uppercase)

" Subsequent characters can also be numbers or $, #,

and __(commas not allowed)

Names can be up to 30 characters

Names must be unique
Your table name must be unique to your userid
It rﬁay not duplicate Oracle reserved words

Column names must be unique within a table

Double quotes can be used

If you enclose the table name in double quotes,
none of the above character rules apply

The case you use only makes a differénce_ when you
use double quotes

All subsequent access to objects named in this way
will require the use of double quotes as well
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Common Data Types

® CHAR (n)
n = maximum length of char strings
You can make n anylength up to 240 characters
Don’'tlimit n -storageisn't affected

® NUMBER (nd)
n maximum number of digits
d = maximum number of digits right of decimal

® DATE consists of
The relevant date plus the actual time of day

e LONG |
1yp t0 65,536 characters (64K) may be stored per
ield

® RAW
Raw binary data
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Forbidding NULL Values

® Sometimes you want to make sure a column does
not end up with any NULL values

For instance, you might want to forbid a row from
being inserted into the EMP table if the Employee
Numberis unknown

® To forbid NULL valuesin a column, enter the NOT
NULL clause at the end of the column information

Then any attempt to add a row without a value for
EMPNO to the EMP table will fail and produce an
error message

5QL> CREATETABLE DEPT
(DEPTNO NUMBER (2) NOT NULL,
DNAME CHAR(14),
LOC CHAR(13));

CREATING TABLES & VIEWS 4/5



Adding a New Column
To a Table

SQL>  ALTERTABLE  DEPT
ADD (HEADCNT NUMBER (3));
| r DEPT Table -:
: DEPTNO DNAME LoC -
i 10  ACCOUNTING NEW YORK i
| 20 RESEARCH DALLAS |
| 30 SALES CHICAGO |
| 40 OPERATIONS  BOSTON {
I |
L DEPT Table \ g
DEPTNO __ DNAME LOC HEADCNT
10 ACCOUNTING NEW YORK
20 RESEARCH DALLAS
30  SALES . CHICAGO
40  OPERATIONS - BOSTON

° When a new column is first added,

all of its rows are NU_LL

CREATING TABLES & VIEWS
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Enlarging a Column:

ALTER TABLE and MODIFY
SQL > ALTER TABLE DEPT
MODIFY DNAME CHAR(20):
:- DEPT Table -:
| DEPTNO DNAME LOC_ |
| 10 ACCOUNTING NEW YORK ]
| 20 RESEARCH DALLAS i
| 30 SALES CHICAGO |
| 40 OPERATIONS  BOSTON |
I [ 1
L DEPT Table
1 DEPTNO N LOC
10 . ACCOUNTING NEW YORK
20 RESEARCH DALLAS
30 SALES CHICAGO
40 OPERATIONS BOSTON

® ALTER the TABLE to change the column size

You may not reduce unless column is empty

® Nor may you change datatype unless the
column is empty

® You cannot modify a column to make it NOT
NULL unless all rows have values in that

column

CREATING TABLES & VIEWS
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Views

® A View islike a window through which you can
view or change information in a table

o A View is a Virtual Table

® It/ookslike atable, but itdoes not exist
as such '

® |ts data are derived from tables

® However, thereis no copy of the data

® A View provides
° Simplicity - to see exactly what you need

® Security - to prevent unauthorized users
from seeing certain columns or rows
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One Table, Multiple Views

® You can have multiple views of the same table

EMP Table
EMPNO ENAME JOB MGR HIREDATE _SAL COMM DEPTNO
SMITH . - CLERK . 7902 17-DEC-8¢ 800 20
ALLEN SALESMAN 7698 20-FEB-81 1,600 300 30
WARD SALESMAN,_ 7698 22.FEB-81 1,250 500 30
NESCTIMARAGRET 7839  02.APR.81 EbidgEs =
7698  28.SEP-81 1250 1,400 3
SFHIE 7839 01-MAY-81 [ERBOE 3
IAGIERIZ 7839  09-JUN-B! 1
SCOTT ANALYST 7566 09-NOV-81 3,000
PRESIDENT 17-NOV.81 5,000 - C _
SALESMAN 7698  08-SEP-81 1,500 0 0
7. 7788 23-SEP-81 1,100 20
' 7698 03-DEC-81 950 30
_ANALYST 7666 03-DEC-81 3,000 20
MILLER CLERK 7782 23.JAN-82 1,300 _ 10

View of Clerks Viewof M ahagers
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Creating, Naming, and Looking
at Views

® Creatinga VIEW s different than creating a table:

sSQL> CREATE VIEW MANAGERS AS
SELECT ENAME, JOB, SAL
FROM EMP
WHERE JOB - 'MANAGER:,

VIEW CREATED

® You may use any valid SELECT statement which
does not contain an ORDER BY clause when
creating a View

® Tolook ataview you SELECT information as if

the VIEW were aTABLE
SQL> SELECT .
FROM MANAGERS:
ENAME JOB SAL
JONES MANAGER 2,975
BLAKE MANAGER 2,850
CLARK MANAGER 2,450
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Creating Views with Alias Column Names

® Unless otherwise specified, a view inherits the
column names from the table on which it is based.

® To give the view column names different than
~ those in the base table, use the following syntax:

CREATE VIEW viewname (alias, alias,...)
- AS query; :

SQL> CREATE VIEW MYDEPT
(PERSON, TITLE, SALARY)
AS SELECT ENAME, JOB, SAL
FROM EMP

WHERE DEPTNO = 10,
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More About Views:
WITH CHECK OPTION

® The WITH CHECK OPTION specifies that inserts and
updates performed through the view should not be
allowed to manipulate data that the view cannot
select.

SQL> CREATE VIEW DEPT20 AS
SELECT ENAME, JOB, SAL, DEPTNO
FROMEMP
WHERE DEPTNO = 20

WITH CHECK OPTION;

Now, the following update statement would
produce an error.

. SQL> UPDATE DEPT20
SET DEPTNO = 30 -
WHERE ENAME = 'WARD",
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Copying Tables & Views

® Reasons for Copying Tables and Views
Back up the original
Give a copy to someone else
| Make tentative changes

Archive them before removal

® TocopyaTable

Use the CREATE TABLE command with an AS
clause followed by a'subquery

In Chapter 7 you will learn about subqueries

When the table is copied, it includes the
column definitions and the data

SQL> CREATE TABLE EMP2

ASSELECT*FROM EMP;
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Dropping Tables and Views

® Dropping TABLES

The SQL command is DROP TABLE table name

If you have data in the table, it will be deleted
permanently

Once the table is gone, you cannot get it back

® Dropping VIEWS

The SQL command is DROP VIEW view name

The TABLE(s) on which the VIEW is based will not be
changed |

You are ready to complete Practice Session Three.
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The Limitations of SQL for
Report Formatting

SQL> SELECT

DEPTNO, ENAME, SAL

- Show the employees in each department
who have salaries exceeding $2,000.

FROM EMP
WHERE  SAL > 2000;

O e e |
{ EMP Table |
:EMPNO ENAME JOB MGR HIREDATE SAL COMM DEPTNO :
| 7369 SMITH CLERK 7902 17-DEC-80 800 20 |
| 7499 ALLEN SALESMAN 7698 20-FEB-81 1,600 300 30 |
| 7521 WARD SALESMAN 7698 22.FEB-81 1,250 500 30 }
| 7566] JONES |MANAGER 7839 02-APR-81 | 2,975 20 |-
| 7654 MARTIN SALESMAN 7698 28-SEP-81 1,250 . 1400 30 |
| 7698[ BLAKE “|MANAGER 7839 01-MAY-8i | 2880. 30 |
| 7782| CLARK | |MANAGER 7839 09JUN-81|2,460 T |
| 7788 SCOTT : [ANALYST 7 o 1
| 7839} KING ' |PRESIDENT | o1
| 7844 TURNER SALESMAN 7 DEPTNO ENAME ___ SAL o |
| 7876 ADAMS CLERK 7 o |
I 7900 CLERK 7¢ 10 KING 5000 o |
| 7902 |:PORD i:|ANALYST 7 10 CLARK 2450 o |
| 7934 MILLER CLERK 7 20 FORD 3000 o |
et u— 20 SCOTT 3000 e -

® SQLonlyprovides 20 JONES 2975

raw information 30 BLAKE 2850

® Incontrast, SOL *Plus allows you to customize
your reports

SQL*Pius REPORTING
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‘ Report Formatting with

D

SQL*Plus REPORTING

- SQL*Plus

Show the employees'in each department
who have salaries exceeding $2,000.

MON MAR 12 page 1

SAMPLE REPORT for
HITECH CORP.

DEPARTMENT ___ NAME _ SALARY

10 KING - $5,000
CLARK 2,450
SEEERREISRRERK
sum $7,450
20 FORD $3,000
SCOTT 3,000
JONES 2,975
RS RERERREREX S
sum - $8,975

30 BLAKE $2,850

ERERXEEBRERESE

sum $2,850
STRICTLY CONFIDENTIAL
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A Sample of SQL*Plus

Format Commands
SQL> COLUMN  DEPTNG HEADING  DEPARTMENT
SQL> COLUMN  ENAME HEADING NAME
SQL> COLUMN  SAL HEADING  SALARY
SQL>  COLUMN  SAL FORMAT  $99,999.00
SQL> . TTITLE 'SAMPf.E REPORT for | HITECH CORP.’
SQL> BTITLE ’STRICTLY CONFIDENTIAL'
SQL> BREAK ON DEPfNo
SQL> COMPUTE SUM OF SAL ON DEPTNO
SQL> RUN

e Asemicolon is not required after a SQL*Plus
command. |

® A SQL statement must be runto see the
effects of SQL*Plus format commands.

SQL*Plus REPORTING
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‘Headings & Footers

SQL> TTITLE 'SAMPLE REPORT for | HITECH CORP’ <return>

SQL> BTITLERIGHT 'STRICTLY CONFIDENTIAL' \ <return>

N

Options: Each vertical line No
LEFT produces a line - ~ semicolon
CENTER feed needed

- RIGHT

® Date and page number automatically appear
at top of page when using this form of TTITLE
'® Both tiile commands remain enabled until |
you reset to another title
session is over
title .commands are disabled:

TTITLE OFF
BTITLE OFF
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Column Names
® Column name will correspond to HEADING

single quote marks not needed

if heading is one word/\

' -
SQL> COLUMN ENAME HEADING EMPLOYEE

/

no semicolon
needed

x

single quote marks are needed if
heading is more than one word

.
SQL> COLUMN ENAME HEADING 'EMPLOYE? NAME'

Skip to new
line

® You can undo a column specification by clearing
it ‘

SQL>  COLUMN ENAME CLEAR
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Formatting Columns

SQL> COLUMN ENAME FORMAT Alb

SQL>  COLUMN SAL FORMAT  $9,999.99

SQL> COLUMN COMM LI;E SAL

® The LIKETlause makes one column look
exactly like another

® It copiesthe format and heading of the column

i

SQL*Plus REPORTING T s



Ordering
Rows Together

SQL> BREAK ON DEPTNO ‘F.L\
SQL> SELECT DEPTNO, ENAME
FROM EMP ™
ORDERBY DEPTNO:
EMP Table
DEPTNO ENAME
10 CLARK
MILLER
® BREAK KING
cansuppress 20 SMITH
repetition of SCOTT
values JONES
ADAMS
® ORDERBY FORD
clause is 30 . ALLEN
needed to BLAKE
control the TURNER
break» JAMES
MARTIN
WARD
® Onlyone break command may be in effect,

by:

but you may break on more than one column

BREAK ON col1 ON col2

$QL*Plus REPORTING
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Breaking Up
Sets of Rows

SQL> ﬁsuou DEPTNO | SKIP - 2
SQL> | SELECT DEPTNO, ENAME
FROM EMP

ORDER BY DEPTNO;

EMP Table

DEPTNO ENAME

° Doublel spacing 10 CLARK N
between | MILLER
departments KING J ,

20 SMITH .
® CLEARBREAK erases SCOTT
and disables the . JONES
BREAK command ADAMS
‘ FORD

e May break on pages
by : 30 ALLEN
BREAK ON PAGE BLAKE

TURNER

® May break onreport JAMES
by MARTIN
BREAK ON REPORT WARD

® May break on several conditions, for example:
BREAK ON PAGE ON REPORT
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Displaying Computations
on Groups

SQL> BREAKON DEPTNO SKIP 2

sQL> | COMPUTEBUMOF .. . SALI%/}.ON .."DEPTNO .

sSQL> ‘SELECT DEPTNO, ENAME, SAL
' FROM - EMP
ORDER BY DEPTNO;

® Sumsthe Salaries for each
- department |

® The SKIP clause allows you to see
the rows for each department
more distinctly
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" Other COMPUTE
Commands

° COMPUTE AVG  OF sal ON deptno

- COUNT number of non-null
values

MAX highest value

MIN lowestvalue
SfD standard deviation
- VAR variance"

NUMBER number of rows

® CLEAR COMPUTES

® COMPUTE is left enabled until
- itisdisabled
- itis respecified |
- session ends
® Todisableit, enter CLEAR COMPUTE
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SQL*PJus Environment Commands:
- SHOW and SET

'@ The current SQL*Plus session settings can be
displayed by entering:

SHOW option

SQL> SHOW AUTOCOMMIT

e SHOWALL - displays all settings

® Specify settihgs with the SET command:

SET option value

SQL> SET AUTOCOMMIT ON
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® SETcommandsinclude (default settings are
underlined):

SETA UTOCOMMIT{ OFF|ON[IMMEDIATE}

ONor IMM - enables automatic comm:ttmg of
changes.

SET ECHOSET {OFF|ON}

ON- commands executed from a command
file will be displayed to the terminal

OffF - suppresses display of commands

SET FEEDBACK{OFF|ON}

oN- query results will be followed by
message indicating number of records
returned

OfFf- message will be suppressed

SET HEADING {OFF|ON}
oN- column headingsdisplayed in reports
off - headings suppressed

'SETLINESIZE {n}

Sets number of characters SQL*Plus will display
on a line - default is 80 ,

SET PAGESIZE {n}
Sets number of lines per page - default s 14
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® SET commands (continued):

SET PAUSE {OFF|ON]text}

on- forces user to press [Return] before
displaying next page of output
OFF- suppresses wait -

Text - specifies message to be dusplayed as
prompt

SET BUFFER buffer

Buffer becomes the current buffer. SQL is the
default buffer.

The SQL buffer can hold only one SQL =
command at a time. Use another bufferif you
want to input SQL*Plus commands in addition
to a SQL command

® Settingsremain in effect for the current SQL *Plus
session.

® Frequently used settings may be placed in the
LOGIN.SQL file.

SQL*Plus REPORTING 5115



SET NULL

List “"NO DATA" for employees in
Dept 30 who don’t earn a commission

sQL> SETNULL ' NODATA'

SQL> SELECT ENAME, COMM
FROM EMP

WHERE . DEPTNO = 30;

ENAME COMM_
ALLEN 300
WARD : 500
MARTIN . 1,400
BLAKE ~ |NODATA
TURNER o 0
JAMES NODATA

@ SETNULLisaSQL*Pluscommand

® You use it to note missing values

° The substitute can be any string
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Saving Commands to a File:
The SAVE Command

® TosaveaSQL command on disk use the SAVE
command:

" SAVE filename

® The suffix.SQL is appended to the fllename (unless
there is a period in the filename).

SQL> INPUT
1 SELECT EMPNO, ENAME, JOB
2 FROM EMP
3 WHERE JOB = 'ANALYST'
4

SQL> SAVE RESEARCH

e A flIe named RESEARCH.SQL is now in your
directory.
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Using the Host System’s Text Editor
The EDIT Command |

You can ‘run the host system's editor from SQL*Plus
by entering the EDIT command:

SQL> EDIT

EDIT edits the contents of the current buffer

Any chan?(es made during the edit session are
saved back to the current buffer.

To return to SQL*Plus, exit the system editor.

To edi't the contents of a file, enter EDIT followed
by the name of the file:

SQL> EDIT RESEARCH

The suffix .SQL is added to the filename (exceptin
cases where the filename already contains a period)
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Retrieving Stored Commands:
The GET Command

® The GETcommand retrieves the contents of a disk
file into the SQL buffer and displays it on the
screen.

® Toretrieve the file RESEARCH enter: : 1

SQL> GET RESEARCH

® The.SQL suffix need not be specified.

® Now that the command has been brought back
into the SQL buffer it can be edited, or executed
with the RUN command.
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Running Stored Commands:
The START Command

® The START command retrieves acommand file and .
runs the commands it contains.

SQL> STARTRESEARCH

® A command file executed with the START
command may contain SQL*Plus commands and
one or more SQL commands. |

® Aswiththe GETcommand, the .SQL suffix need not
be specified.
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Storing Output to a File:
The SPOOL Command

® Tostore the results of a queryin a file as well as
display them on the screen use the SPOOL
command: | -

SQL> SPOOLTRYFILE

e Allinformation thatis displayed on the screen will
now be stored in the specified file as well.

® Unlessthereis aperiodin the filename, a default
suffix will be appended to the filename to identify
it as a listing file. This suffix is system dependent.
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® Tostopspooling to afile enter:

1SQL> SPOOL OFF

® To printquery results spool them to a file as
"described above. Then instead of SPOOL OFF
enter:

SQL> SPOOLOUT

® SPOOL OUT closes the listing file and prints the file
to the system's default printer. °
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Creating Ba tch Reports

® Tocreateacommand flle containing SQL *Plus

commands and one or more SQL commands use the
system editor.

SQL> EDITTRYFILE

® EachSQL (notsQL *Plus) command must be
followed by a semi-colon (or a slash as the only
character on the line following the SQL command)

SET ECHO OFF
SET AUTOCOMMIT ON
SET PAGESIZE 25 _
INSERT INTO EMP (EMPNO, ENAME, HIREDATE)
VALUES (9999, 'GEIGER', SYSDATE),
INSERT INTO EMP (EMPNO, ENAME, DEPTNO)
VALUES (3333, 'SAMSON", 20);
SPOOL NEW_EMP
SELECT * FROM EMP
WHERE DEPTNO = 20
OR DEPTNO IS NULL
/
SPOOL OFF

I SET AUTOCOMMIT OFF

Now save the file and exit from the system editor.

® To execute this file use the START command.
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You are ready to complete Practice Session Four.
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Purpose of Functions

® Functions allow you to:
® Modify values
@ Combine valuesto create new ones
® Change value formats
® You can use themin any type of query, including

the more complex queries that are discussed in the
next chapter. |
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Functions:
General Information

Like an expression, a functuon can be used in these
clauses:

SELECT clause
WHERE clause
ORDER BY clause

Unlike an expression, a function uses this format:

FUNCTION(argument)

It can also have multiple arguments:

| FUNCTION(arg 1, arg 2...arg N)
e.g.
SUBSTR (DNAME, 1, 4)

The first argument of a function in SQL is always
the value to which you are applying the function.

SQL> SELECT ENAME FROM EMP
WHERE LENGTH (ENAME) = 6;
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® There are many kinds of functions

Differentiated by Value T'ype
~ ARITHMETIC Functions
CHAR Functions
DATE Functions

Differentiated by Rows Affected

INDIVIDUAL Functions
Each Row is evaluated separate from other
Rows

GROUP Functions - |
A Set of rows are evaluated collectively

® An advantage of a function:

It can return avalue based on multiple
ARGUMENTS |
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Common CHAR Functions

® Altogether, there are 15 CHAR Functions
(described in the SQL*Plus Reference Guide)

® Here are some of the more common ones:
INITCAP(ename)
capitalizes first letter of each word
jack smith  becomes Jack Smith

smith-jones becomes Smith-Jones
smith, jack becomes Smith,Jack

- LENGTH(ename)
computes the number of characters in the string
lengthof ALLEN = 5
= 4

length of KING

SUBSTR(job,1,4)
lists 4 characters starting with string’s first character

CLERK becomes CLER
SALESMAN becomes SALE
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Other CHAR Functions

LOWER
converts all characters in the string to lowercase

UPPER
converts all characters in the string to uppercase

LEAST

returns the value from a series of arguments that comes.
first alphabetncally .

GREATEST |
returns the value from a series of arguments that comes
last alphabetically
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DATE Functions

® Specify DATE functions in the same manner as
CHAR functions, with the function name followed
by its argumentsin( ) -

® - Here are three simple DATE functions:

ADD_MONTHS(hiredate,5)
adds 5 months to Hiredate

MONTHS_BETWEEN(sysdate, hiredate) -
calculates the number of months between Hiredate
and Sysdate

NEXT DAY(hiredate, 'friday’)

I\i_ndéfﬁe date of the Friday after the employee was
ire |
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Example ofa
DATE Function

Show what salaries are being paid in
Dept 20 effectwe this coming Frtday

DATE, function
first argument

second argument

IsqL> SELECT  ENAME,SAL NEXT_DAY(SYSDATE, FRIDAY') AS_OF
FROM EMP
WHERE  DEPTNO = 20;
ENAME  SAL  AS_OF
SMITH 800  21.NOV-86
JONES 2975  21-NOV-86
SCOTT 3,000  21.NOV-86
ADAMS 1100  21-NOV-86
FORD 3000  21-NOV-86
the date this Friday
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The TO__CHAR Function

® Dates are displayed in the ORACLE default format
unless you use the TO__CHAR function.

@ Theformis:
TO__CHAR (date, date picture)

® The date will be represented as a character string
according to the format of the date picture.

SQL> SELECT ENAME, TO__CHAR(HIREDATE, 'Dy Mon dd, yyyy') HIRED

FROM EMP

WHERE DEPTNO = 10;
ENAME HIRED
CLARK Tue Jun 09, 1981
KING Tue Nov 17, 1981
MILLER Sat Jan 23, 1982
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The TO__DATE Function

® Theinternal representation of a date is accurate to
the second, and can range over many centuries.

® TheTO DATE functioncan converta character

string from a variety of formats to an ORACLE date
data type.

® Theformis: | L ‘ |
TO_ DATE (character string, date picture)

The character string will be converted to an
ORACLE date according to the format of the date
picture.

SQL> INSERT INTO EMP(EMPNO, ENAME, HIREDATE)
VALUES (7999, 'SAMS’,

TO_DATE ('670387083000', 'MMDDY YHHMISS)},
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DATE Pictures

® Whenever you use a DATE picture you must enclose it
in single quotes.

® Each DATE picture is composed of basic components.
o Some of these are:
Capitalization and Abbrewat:ons

When you capitalize or abbreviate the picture, the
output will reflect this:

Days .
number 12

dy - abbreviated fri

day spelled out friday
ddspth spelled out, ordinal twelfth
Month

mm number 03
mon abbreviated mar.
month spelled out march
Year

yy -year : 87

yyYyy year and century 1987
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Examples of

DATE Pictures
Example - Picture -
Mar 12, 1987 ' - 'Mon dd, yyyy’

' MAR 12, 1987 " 'MONJd, yyyy’
Thursday. MARCH 12 ‘Day MONTH dd"
Mar 12 11:00am ‘Mon dd hh:miam’

" Thu, the twelfth ~ ‘Dy, “the” ddspth’
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Numeric Functions

® Like CHAR and DATE functions, you specify numeric
| functions with the function name followed by its
argumentsin ( ).

® By using numeric functions, you can perform
calculations on a set of values in your table or view.

® Inthe following example, LEAST is an arithmetic
function with two arguments (empno, mgr). |

Which employees have a lower
empno than their bosses’?

SQL> SELECT ENAME, EMPNO, MGR
LEAST(EMPNO,MGR) LOWNUM
FROM EMP

WHERE EMPNO < MGR;

ENAME EMPNO MGR LOWNUM

SMITH 7369 7902 7369
ALLEN 7499 7698 7499
WARD 7521 7698 7521
JONES 7566 7839 7566
MARTIN 7654 7698 7654
BLAKE 7698 7839 7698
CLARK 7782 7839 7182
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Other Numeric Functions

ABS (COMM - SAL)
Returns absolute value of the difference
between COMM and SAL

GREATEST(SAL COMM)
Returns the largest value (SAL or COMM)

" ROUND (SAL, 0)
Rounds SAL to the closest dollar
(with no decimal) |

SIGN(COMM SAL) - .
-1 if COMM-SAL< 0O

Sign =

Sign= 0 if COMM-SAL =0

Sign=+1 if COMM-SAL >0
TRUNC (SAL,0)

Truncates SAL to the closest dollar
(always round down)
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The Null Value Function:
NVL

® Allows proper handling of NULL data values.
(Without NVL, any number plus NULL evaluates to
NULL.) |

@ Theformis: NVL (arg1, arg2)

® Arglisacolumnname. Ifarg1is not NULL, NVL
returns its value.

® Ifarg?is NULL, NVL returns the value of arg2.

How much total compensation does
each employee in Dept 30 receive?

sQL> SELECT  ENAME,COMM +
: SAL,

NVL(COMM,0) + SAL

FROM  * EMP
ENAME COMM+SAL NVL(COMM,.0)+SAL

Since COMM is ALLEN 1,900 1,900
"null forBlake | Wwarp 1,750 1750
and James, MARTIN " 2,650 2,650
these values BLAK - 2850
are also null. === TURNER 1,500 ° 1,500

' JAME 950
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GROUP Functions

Find the total amount of
commissions paid to employees.

SQL>

SELECT SUM(COMM)

FROM

EMP;

SUM(COMM)

2,200

e In general, GROUP Fu}?ctioh;:

FUNCTIONS

Return a single value for a set
of rows.

Can be applied to an "

numeric values, and some
CHAR and DATE values.
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FUNCTIONS

Selection Consistency

YOU CANNOT SELECT
INDIVIDUAL AND GROUP
RESULTS TOGETHER...

- SQL> SELECT ENAME, SUM(COMM)

FROM EMP,;

..ERROR.NOT A SINGLE
- GROUPSET FUNCTION

...UNLESS YOU CONSTRUCT
A VALID GROUP BY CLAUSE

Note: The GROUP BY clause wnII be discussed

later in the chapter.
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Group Functions for
CHAR, DATE, or Number

® MIN, MAX, and COUNT
can be used with any value type:

sSQL> SELECT

FROM

MIN(EI.NIAME)

EMP;

MIN(ENAME)
ADAM

o]

.

/]

MIN CHAR
MIN DATE
MIN NUMBER

sSQL>

SELECT
FROM

M;?(RE DATE)

EMP;

17-DEC-80

MIN(HI?{DATE) /

)i

SQL>

FROM

SELKCT MIN(SAL)
EMP; )

b

' MIé(SAU

800

® MAXand COUNT work the same way

FUNCTIONS |
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COUNT DISTINCT

._ > How many people have jobs?

SQL> SELECT COUNTJOB)
FROM EMP;
COUNT(JOB)

4

How many different types of jobs
are there?

FROM EMP;

COUNT (DISTINCT 40OB)

SQL> SELECT COUNT(DISTINCTJOB) .

5

® COUNT DISTINCT returns the number of
unique values in a column.
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More GROUP Functions
(for Numeric values only)

® AVG [ - > Fmd the average salary of

employees

SQL>

SELECT AVG(SAL)

FROM EMP;

AVG(SAL)

2,073.21

® STDDEV > . Find the standard

deviation of employee

salartes

SQL>

SELECT
STDDEV(SAL)

- STDDEV(SAL)

o SUM[

1,182.50

Find the total amount of
salaries paid to employees.

SQL> SELECT SUMI(SAL)
FROM EMP;

SUM(SAL)

FUNCTIONS 620
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The GROUP BY clause

® You usethe GROUP BY clause to defme multiple
groups of rows.

e Every member of the group has at least one value
in common. |

® You specify the column(s) containing these
common values in the GROUP BY clause.

What is the total and average
salary for each department?

SQL> ' SELECT DEPTNO, SUM(SAL), AVG(SAL)
FROM EMP
GQROUP BY ... DEPTNO,

DEPTNO  SUM(SAL) AVG(SAL)

10 8,750.00 2,916.67
20 10,875.00 2,175.00
30 9,400.00 1,566.67

® Notice that a query with a GROUP BY clause
returns one row per group.
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Multiple Criteria
for Grouping Rows

® Depending on your question, you may need to
group by more than one column.

How many employees are there in
each department? -

SQL> SELECT DEPTNO, COUNT(*)
FROM EMP
GROUPBY DEPTNO.

DEPTNO __ COUNT(")

10 3
20 5
30 8

® Intheexample above you only ?roup by one
column; the query below entails the grouping
of two columns: | |

How many employees are there in
each job category in each department?

SQL> SELECT  DEPTNO,JOB, COUNT(*)
FROM EMP
GROUPBY DEPTNO,JOB:
DEPTNO __ JOB COUNT(®)

10 CLERK

10 MANAGER
10 PRESIDENT
20 ANALYST

20 CLERK
20 MANAGER
30 CLERK

30 MANAGER
30 SALESMAN

Bt s e ) B e e e
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Selecting Specific Groups

o The HAVING clause allows you to select groups that
meet specific condmon(s) ‘

® Itisanalogoustothe WHERE clause, but it serves a
different purpose:

The WHERE clause places conditions on
the SELECT clause

The HAVING clause places conditions on
the GROUP BY clause ,

> Which departments have a payroll
exceedmg $9,000? (Do not include
commissions.)

SQL> SELECT DEPTNO, SUM(SAL)
FROM EMP _
GROUPBY DEPTNO
FHAVING o SUMISAL) > $000;- |
o : DEPTNO _ SUM(SAL)
' 20 10,875
30 9,400
| —
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Syntax Review

® The complete syntax for a query is as follows:

SELECT “col 1, col2...coln

FROM table 1, table 2...tablen
(these can also be VIEWS)
. WHERE col conditions are true

GROUPBY col1,col2...coln
HAVING group conditions true
ORDERBY col1,col2...coln

® Here's a query that uses these clauses together:

L

Except for clerical help, which departments
have a payroll exceeding $8,000?

(Do not include commissions, and list the
department with the lowest amount first.)

SQL> SELECT DEPTNO, SUM(SAL)
FROM EMP
WHERE JOB!="CLERK’
GROUP BY DEPTNO
HAVING SUM(SAL) > 8000
ORDER BY SUM(SAL): 1
DEPTNO  SUM(SAL)
30 8,450
20 8,975

You are ready to complete Practice Session Five.
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Joins
The Basic Concept

® You useJoinstocombine columns from dnfferent
tables

EMP Table DEPT Table

EMPNO ENAME__JOB DEPTNO DEPTNG - DNAME
7369 SMITH  CLERK ‘20 ;g agggf&'ﬂm
7499 ALLEN SALESMAN 30 0 oaoEd
7521 WARD  SALESMA 30 LS L ONS
7566 JONES MANAGE 20

7698 BLAKE MANAGE
7782 CLARK MANAGER
7788 SCOTT  ANALYST
7839 KING PRESIDENT
7844 TURNER SALESMAN
7876 ADAMS CLERK
7900 JAMES CLERK
7902 FORD ANALYST
7934 MILLER CLERK

7654 MARTIN SALESMAR 30 \

EMP & DEPT Tables Joined -~
EMPNO ENAME JOB DEPTNO DNAME
7369 SMITH CLERK 20 RESEARCH
7499 ALLEN SALESMAN 30 SALES
7521 WARD SALESMAN 30 SALES
1566 JONES MANAGER 20 RESEARCH
7645 MARTIN SALESMAN 30. SALES
7698 BLAKE MANAGER 30 SALES
- mm, g — o -
” ~w h o N -
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What happens when you

~

forget the WHERE clause?

SQL>  SELECT  ENAME, EMP.DEPTNO,LOC
FROM EMP, DEPT:
o Each ¢ ENAME  DEPTNO  LOC
ach row ot one SMITH 20  NEW YORK
- table matches ALLEN 30  NEW YORK
WARD 30  NEW YORK
every row of the JONES 20  NEW YORK
other table MARTIN 30  NEW YORK
BLAKE 30 NEW YORK
CLARK 10  NEW YORK
SCOTT 20 NEW YORK
KING 10 NEW YORK
TURNER 30  NEW YORK
ADAMS 20  NEW YORK
JAMES 30 NEW YORK
- FORD 20  NEW YORK
| : : MILLER 10 NEW YORK
® This regults ina SMITH 20 DALLAS
- Cartesian Product ALLEN 30 DALLAS
WARD 30  DALLAS
JONES 20  DALLAS
MARTIN 30 DALLAS
BLAKE 30  DALLAS
CLARK 10 DALLAS
SCOTT 20  DALLAS
KING 10 DALLAS
TURNER 30 DALLAS
ADAMS 20  DALLAS
JAMES 30  DALLAS
FORD 20  DALLAS
MILLER 10 DALLAS

ADVANCED QUERIES
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How to do a Simple Join (Equijoin)

Table prefixes
prevent ambiguity

- SQL> SELECT

FROM

WHERE

._ Mpmo. ENAME, JOB,
 EMP.DEPTNO, DNAME
EMP, DEPT

zup DEPTNO = m-:m' DEPTNO; *

( EMP & DEPT Tables Joined

”

EMPNO ENAME JOB DEPTNO __ DNAME
7369 SMITH CLERK 20 RESEARCH
7499 ALLEN SALESMAN 30 SALES
7521 WARD SALESMAN - 30 SALES

" 7566 JONES MANAGER 20 RESEARCH
7645 MARTIN " SALESMAN 30 SALES
7698 BLAKE MANAGER - 30 SALES

Sy, o Sy, i Y — Sy, ——

® Specifies which columns are being

joined

ADVANCED QUERIES
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Outer Joins

SQL> SELECT
FROM

ENAME, DEPT.DEPTNO,LOC
EMP, DEPT

WHERE

EMP.DEPTNO(4) = DEPT.DEPTNO;

® |f there are any
values in
DEPT.DEPTNO
thatdon’t have
corresponding
valuesin
EMP.DEPTNO,
(such as Dept
40), then the
Outer Join
symbol (+)
will cause a
NULL value

to appear in the

joined table.

ADVANCED QUERIES

NAME DEPTNO  LOC

CLARK 10  NEW YORK
MILLER 10 NEW YORK
KING 10  NEW YORK
SMITH 20  DALLAS
SCOTT 20  DALLAS
JONES 20  DALLAS
ADAMS 20  DALLAS
FORD 20  DALLAS .
ALLEN 30  CHICAGO
BLAKE 30  CHICAGO
TURNER 30" CHICAGO
JAMES' 30  CHICAGO
MARTIN 30  CHICAGO
WARD 30 CHICAGO .

740 BOSTON 0 -
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Self-Join

® Whenyou wanttojoinone rowin atable with

anotherrowin the same table, you perform a

Self-Join. "

employee’s manager.

Determine the name of each

SQL> SELECT WORKER.ENAME, MANAGER.ENAME MANAGER

FROM EMP WORKER, EMP MANAGER
/-p WHERE . *~ WORKER MGR = MANAGER.EMPNO
7 EMP Table
S S ENAME __ MANAGER
® Youjoin atabletoitself, looTt  JONES
as though it were two FORD JONES
separate tables. ALLEN  BLAKE
WARD BLAKE
i MARTIN BLAKE
® |tis necessary touse an TURNER  BLAKE
alias for at least one JAMES ~ BLAKE
occurrence of the table in ADAMS  SCOTT
the FROM clause, to JONES  KING
distinguish the column OARE KNG
names from one another. SMITH  FORD
e
Non-Equijoin

ADVANCED QUERIES 7/6

iél



e If thejoin condition in the WHERE clause specifies
~an equivalency ( =), it is an Equijoin.

® A join condition with any other operatoris a
Non- Equuom :

p—

*  Introducing a new table: SALGRADE Table
SALGRADE GRADE __ LOSAL _HISAL
' 1 700 1,200
2 1201 1,400
3 1,401 2,000
4 2001 3,000
5 3001 9999

Whose salary falls in Grade Level 3?

SQL> SELECT ENAME,SAL

FROM EMP, SALGRADE

WHERE GRADE =3

AND SAL BETWEEN LOSAL AND HISAL,;

- ENAME SAL
ALLEN 1,600
TURNER 1,500
s ———
Set Operators:
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Joining Rows

® Set Operators combine 2 or more queries into one
result. |

UNION - set union

‘Rows of first query plus rows of second query,
less duplicate rows

INTERSECT - setintersection

Rows both queries have in common

MINUS - setdifference

Rows unique to the first query

ADVANCED QUERIES 7/8




Introducing New Views...

*  Hereare 3 views of the EMP table that we’ll
use for some of the upcoming examples:

ACCOUNT View

ENAME SAL JOB
CLARK 2,450 MANAGER
KING 5,000 PRESIDENT
MILLER 1,300 CLERK
SALES View

ENAME SAL JOB
ALLEN 1,600 SALESMAN .
WARD 1,250 SALESMAN
MARTIN 1,250 SALESMAN
BLAKE 2,850 -  MANAGER
TURNER . 1,500 SALESMAN
JAMES 950 CLERK

RESEARCH View
ENAME SAL JOB
SMITH 800 . CLERK
JONES 2,975 MANAGER
SCOTT 3,000 ANALYST
. ADAMS 1,100 CLERK
FORD 3,000 ANALYST

ADVANCED QUERIES 7/9



UNION Operator

® UNION returns all distinct rows selected by either
of the queries to which it applies

® It combines rows from multiple tables or views

Table 1

Table 2

Table {
UNION ' i
Table 2 -

£

Who makes more than $2,000
in all departments?

® Datatype of
- corresponding
columns must

be the same

SQL>  SELECT  ENAME, SAL
FROM ACCOUNT
WHERE  SAL > 2000
UNION
SELECT  ENAME, SAL
FROM RESEARCH
WHERE  SAL > 2000

UNION -
SELECT  ENAME, SAL
FROM SALES
WHERE  SAL > 2000;
ADVANCED QUERIES 710

ENAME SAL

BLAKE 2,850
CLARK 2,450

FORD 3,000
JONES 2,975
KING 5,000

SCOTT 3,000




INTERSECT Operator

® INTERSECT finds common values in multlple

tables.

® Columns must be of the same datatype

T;able 1

Table 2

Table 1
INTERSECT
Table 2

common?

What jobs do all departments have in

SQL> SELECT
FROM
INTERSECT
SELECT
FROM

o P

SELECT
FROM

JOB

ACCOUNT

JOB
RESEARCH

JOB

SALES;

ADVANCED QUERIES oM
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MINUS Operator

® MINUS returns all rows selected by the
preceding query, but not the following query

Table 1

Table 1
MINUS
Table 2

Table 2

- > Arethere any jobs in the Accounting
Department that you don't find in the

Sales Department?
SQL> SELECT JOB
FROM ACCOUNT
MINUB
SELECT JOB
FROM SALES;

[ e
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Introduction to Subqueries

® Asubquery(nested query)is a query containedin a
WHERE clause.

'®  The results are used in solving the main query

' =) SELECT )
/ FROM ...
) WHERE
o main
query

SELECT
FROM

WHERE...

|
® subquery

ADVANCED QUERIES 13



An Example of

Setting up a Subquery

department?

STRATEGY
Step 1 - SUBQUERY

Figure out which department

Smith works in

Step 2 - MAIN QUERY

Select all employees who work
in that department

Which employees work in Smith’s

SQL> SELECT ENAME, DEPTNO
- FROM EMP
WHERE DEPTNQ =
(SELECT DEPTNO
FROM EMP

WHERE ENAME = 'SMITH");

f

® Determinedinthe
subquery —

® Determinedin the
main query

ENAME

DEPTNO
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Subqueries can have
‘Multiple Layers

® Nesting may continue indefinitely

® Thesubquery can access tables not used by the
main query

® Asubquerycannot have an ORDER BY clause

ADVANCED QUERIES 7ns



Multiple Subqueries

® A subquery may occur as one half of a relational

operator

greater than his?

= 12> Which employees have the same
Jobas Clark or have a salary

SQL> SELECT ENAME, JOB, SAL
' FROM EMP
WHERE JOB =
' (SELECT  JOB

FROM EMP
WHERE  ENAME = 'CLARK’)
OR SAL >
(SELECT  SAL
FROM EMP
WHERE  ENAME = 'CLARK";
ENAME JOB SAL
JONES MANAGER 2,975
BLAKE MANAGER 2,850
CLARK MANAGER - 2,450
SCOTT ANALYST 3,000
KING PRESIDENT 5,000
FORD ANALYST 3,000

]
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Mulfiple Tables
and Subqueries

® Youcan retrigve information from more than
one table while doing a subquery.

Which employees in New York
have a salary greater than Scott ?

sQL> SELECT ENAME, JOB, SAL
' FROM EMP, DEPT

WHERE LOC = ‘NEW YORK'

AND EMP.DEPTNO = DEPT.DEPTNO

AND SAL>
(SELECT  SAL
FROM EMP
WHERE ENAME = ‘SCOTT");

ENAME JOB SAL

KING PRESIDENT 5,000

How would you rewrite this query to specify SCOTT who works
in DALLAS? (There may be more than one SCOTT in the
company.) '

ADVANCED QUERIES mz



Group Functions in a Subquery

® |fyou select aregular column and a group
function together, you get an error message.

= > Which employee was hired first?

SQL>

SELECT
FROM

. ENAME, MIN(HIREDATE)

EMP;

..ERROR..NOT A SINGLE

GROUPSET FUNCTION...

® As an alternative, you can perform the group
functionina subquery

You are ready to complete Practice Session Six.

ADVANCED QUERIES

sQL> SELECT ENAME, HIREDATE
‘ FROM EMP
WHERE-  HIREDATE =
(SELECT  MIN(HIREDATE)
FROM EMP);
L ENAME HIREDATE {1
T SMITH 17-DEC-80

L

Smith was _hired first

7118



Class Notes

April 1988

ORACLE"

Introductibn to ORACLE 1

for Developers
Addendum

VT



Introduction to ORACLE for Developers Class Notes Addendum

Copyright © Oracle Corporation, Belmont, California, 1988
All rights reserved. Printed in the U.S.A.

SQL*Plus Author: Mark Rosen

SQL*Plus Reviewers: Glynn Durham, Judith Yandenberg

SQL*Loader Author: Simmie Kastner

SQL*Loader Reviewers: Rudy Corsi, Glynn Durham, Donald Feinberg, Carol Zimmerman

Restricted Rights Legend

Use, duplication, or disclosure is subject to restrictions stated in your contract with Oracle
Corporation. * '

Use. duplication, or disclosure by the Government is subject to restrictions for commercial
computer software and shall be deemed to be Restricted Rights software under Federal law.

The information contained in this document is subject to change without notice. If you find any
problems in the documentation, please report them to us in writing. Oracle Corporation does not
warrant that this document is error-free.

Oracle, ORACLE and SQL*Plus are registered trademarks of Oracle Corporation. SQL*Loader
. ts a trademark of Oracle Corporation.

i



Table of Conten_ts

1. Grants In SQL'Plus

Data Security Qverview 1-2
System Privileges < ' 1.3
Table Privileges - 1.4
Synonyms 1-5
More About Table Privileges 1-6
Revoking Privileges . 1-7
2. Indexes in SQL'Plus
'ndexing Tables 2-2
Information About indexing , . 2-3
Using Indexes to Ensure Unique Values 24

3. SQLLoader

SQL’Loader Features 3-2
SQL"Loader Operation 3-4
Control File 3-5
Loader Output Files _ ' 3-6
Control Files: The LOAD DATA Command ' 3-7
The LOAD DATA Command 3-8
Data Delimiters ‘ 3-10
A Variable Field Length Example ) 3-11
FILE READ Mode | 312
Invoking the Loader 3-14
Datatypes - 3-15
DATE Datatype _ 317
Specilying Fixed Positions 3-18
Advanced Loading: Mulitple Physical Records 3-20
Automaltic Sequencing 3-23
Filtering ' 3-24

A Filtering LOAD DATA Command _ ' 2-26

]



v




1. Grants in SQL*Plus r



Data Security Overview

GRANT

System privileges

Table privileges

View privileges

REVOKE

Revoking privileges

1-2 Grants in SQL Plus

intro. for Developers Class Notes Addendum



System Privileges

3 levels of system privileges:

- DBA
alf privileges

RESOURCE

logon, create new tables

CONNECT
logon, query only

Only a DBA has authority to grant new userids.

SQL> GRANT CONNECT TO SCOTT
. IDENTIFIED BY TIGER;

You can change your password.

SQL> GRANT CONNECT TO SCOTT
IDENTIFIED BY TIGER;

intro. for Developers Class Notes Addendum Grants in SQL"Plus 13



Table Privileges

Two ways to gain table access:

~Create the table yourself

Obtain permission from the table's owner:

SQL> GRANT SELECT, INSERT
ON EMP
TO SCOTT;

These privileges can be granted:
SELECT  INSERT  UPDATE
DELETE  ALTER INDEX

To give someone all privileges:

SQL> GRANT ALL
" ON EMP
TO SCOTT:

1-4 Grants in SQL"Plus Intro. for Developers Class Notes Addendum



‘Synonyms

If another user has granted you SELECT privileges, here
IS how you would gain access:

SQL> SELECT *
EFROM S({OTT.EMP;

Userid of table's owner

As an alternative, you can create a synonym, using a
name that is more meaningful to you.

- Here’s how you create a synonym called EMPLOYEE for
Allen’s table called EMP:

You can now query EMPLOYEE like other tables.

SQL> CREATE SYNONYM.EMPLOYEE
FOR ALLEN.EMP;

Intro. for Developers Class Notes Addendum Grants in SOL*Pilus 1-3



More About Table Privileges

When accessing someone else's table, you may get a
message saying "Table or View does not exist." This
means: |

You don't have access to the table or view.

or

The table or view really does not exist.

You can also give others the right to grant privileges for
one of your tables: -

SQL> GRANT ALL
ON EMP
TO SCOTT

WITH GRANT OPTION; |memmemmnm
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Revoking Privileges

System privileges

Can.only be revoked by the DBA.

Table privileges

May be revoked at any time.

SQL> REVCKE INSERT
CN EMP
FRCM SCOTT:

Intro. for Deveiopers Class Notes Addendum _ Grants in SQL Pius -7
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2. Indexes in SQL*Plus 1



Indexing Tables

Purpose of an index
"It helps the RDBMS query large tables more quickly.

Rather than searching the entire table, it navigates more
efficiently.

To create an index:

"SQL> CREATE INDEX EMP_ENAME
ON EMP (ENAME) ;

To drop an index:

SQL> DROP INDEX EMP ENAME;

2-2 Indexes in SQL Plus | intro. for Developers Class Notes Addengum



Information About Indexing'
~ Index only large tables (at least 50 rows).
— Insert data before indexing;l
— A table may have any number of indexes.

— Typically, you should index the column that uniquely
identifies the row (the primary key).

— There is no impact on the SQL syntax.

- Indexes are automatically updated.

Intro. for Developers Class Notes Addendum ‘ Ingexes in SQL*Plus 2-3



Using Indexes to Ensure Unique Values
In addition to improving performance, you can use
- indexes to ensure that each value in a column is unique.

Example: Make sure that each employee number in the EMP
table appears only once. |

SQL> CREATE UNIQUE INDEX EMP_ EMPNO
ON EMP (EMPNQ);

INDEX CREATED.

Once you create a unique index, you will get an error
message anytime you try to insert or update a row with
the same EMPNO as some other existing row.

2-4 Indexes in SQL Plus Intro. for Davelopers Class Notes Addendum
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SQL*Loader Features

— DB2 compatibility

—~ Ability to load from one or many source files

- Fixed format, delimited-format, and variable length
records

— Disk or tape input-

~ Character or binary data

3-2 SQL'Loader Intro. for Developers Class Notes Addendum



SQL*Loader Features

— Ability to load into multiple tables

— Alogical record can be one or more physical records

— Asingle physical record can hold multiple logical
records

— Automatically generated sequence numbers

- Filtering of data

Intro. for Deve --~ers Class Notes Addendum SQaL-Loager 3-3



SQL*Loader Operation

Control Data
Information
SQL‘Loader
Bad Discard _ - Log Database
File - File File '

3-4 SQL‘Loader - »intro. for Developers Class Notes Addendum



Control File

~ — Names of the data files

-~ Format of the data files

— Specifications for loading data

— Data to be loaded (optional)

Intro. for Developers Class Notes Addendum
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Loader Qutput Files

Log File
Header
Global information
Table information
Data file'information
Table load information

- Summary statistics

Bad File

Rejected records, in format loadable by the control file

Discard File'

Records which do not meet control file specifications, in
format loadable by the control file

3-8 SQL'Loader intro. for Deveiopers Class Notes Addencum



Control Files:
The LOAD DATA Command

LOAD DATA
- INFILE | INDDN} {filename | +}
{BADFILE | BADDN} filename]
{DISCARDFILE | DISCARDDN} filename]
{DISCARDS | DISCARDMAX} n ]
APPEND | REPLACE | INSERT ]

INTO TABLE tablename
[ FIELDS delimiter spec]

( columnname { columnspecification]
[ ,columnname [columnspecification]...])

[INTO TABLE tablename ...]

[ BEGINDATA
data ]

Intro. for Developers Class Notes Addendum SQLLeacer 3.7



The LOAD DATA Command

The bad file is always created.
The default badl file name is controifilename.BAD.

The discard file is only created if specified here or in the
command hne options (dlscussed later).

The discard file is produced explicitly by naming it, or
implicitly by specifying maximum discards.

The default discard file name is controlfilename.DSC.
If "+" is specified for INFILE, BEGINDATA must be used.

Multiple tables can be specified.

. 3-8 SQL*Loader Intro. for Developers Class Notes Addendum



The LOAD DATA Command

APPEND

. Allows rows to be added to a table

INSERT

Allows rows to be placed in an empty table only

REPLACE

Overwrites rows in a tabie

Intro. for Developers Class Notes Addendum
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Data Delimiters

Specifying termination characters

TERMINATED BY [ WHITESPACE |[X] 'char’]

TERMINATED BY ' ,'

Specifying enclosing characters

[ OPTIONALLY ] ENCLOSED BY [X] 'char’

ENCLOSED BY ' "¢
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A Variable Field Length Example

LOAD DATA
INFILE * APPEND

DISCARDFILE CASE1l -

INTO TABLE DEPT ,

FIELDS TERMINATED BY ’',’ OPTIONALLY ENCLOSED BY ’
(DEBTNO, DNAME, LOC) '

BEGINDATA

12, research, "saratoga"
14, "accounting”,cleveland
11,"art",salem

13, finance, "boston"
21,"sales",phila.
22,"sales", rochester
42,"int’ 1", "san fran"

"

SQL> SELECT * FROM DEPT;
DEPTNO DNAME LOC

ke e e R e e e e e e R

12 research saratoga
14 accounting cleveland

11 art ‘salem
13 finance boston
21 sales phila.
22 sales rochester
42 int’'1l san fran

JE——

intro. for Deveiopers Class Notas Addendum
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FILE READ Mode

LOAD DATA
{INFILE | INDDN} {filename | +}

[ STREAM | RECORD | FIXED len [ BLOCKSIZE size] |
VARIABLE [len] ]

[ {BADFILE | BADDN]} filename]
DISCARDFILE | DISCARDDN]} filename]
DISCARDS | DISCARDMAX]} nll
APPEND | REPLACE | INSERT

INTO TABLE tablename
[ FIELDS delimiter spec]

( columnname [ columnspecification]
[ .columnname [columnspecification] ... ] )

[ INTO TABLE tablename ... ] o

[ BEGINDATA
data ]

Note: BEGINDATA will work only it RECORD is specified.
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FILE READ Mode

STREAM

~ The datafile is treated as a sequential byte stream.

RECORD

The default. SQL*Loader uses the operating system file
management. If none exists, the effect is the same as
STREAM.

FIXED

Recor.ds are of fixed length as specified by LEN.

VARIABLE

Records are variable in length. The length is contained in the
first two bytes. LEN is a maximum for buffer optimization.
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Invoking the Loadér

SQLLOAD username/password filename <filenames <optionss

Options:
Can be on the command line.
Can be embedded in the control file.

Can include:
DISCARDMAX

SKIP
LOAD
ERRORS
SILENT
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Datatypes

SQL*Loader datatypes include:
CHAR
DATE
INTEGER [EXTERNAL]
FLOAT [EXTERNAL]

DECIMAL [EXTERNAL]
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Datatype Example

INTO TABLE DEPT
FIELDS TERMINATED BY ',’ CPTIONALLY ENCLOSED BY '™’
(DEPTNO INTEGER ,CNAME CHAR (10) ,LOC CHAR (10))

3-16 SQL‘Loader ' Intro. for Developers Class Notes Addendum



DATE Dataype

To load a déte in default SQL format, the data type can be
INTEGER EXTERNAL, as follows:

...(HIREDATE INTEGER EXTERNAL)...

The date data would be in the form DD-MON-YY:

...12-NOV-85...

To load a date in some other format, the DATE datatype
must be used with a date mask, as follows:

...(HIREDATE DATE "DD-Month-YYYY")....

The date data can now be in the form:

..12-November-1985...
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/

Specifyiné Fixed Positions

( fieldname POSITION (start:end) [datatype]
[, fieldname POSITION(start:end) [datatype] ... ] )
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Fixed Posi'tion Example

LCAD [LATA

INFILE CASE2.DAT

APPEND

INTO TABLE EMP

( EMPNO POSITION(O1:
ENAME POSITION{(06
JoB POSITION(16
. MGR POSITION(27:
SAL POSITION (32:
COMM POSITION (41
DEPTNO POSITION(S0

04)

:15)
125)

30)
39)
48)

:51)

INTEGER
CHAR,

CHAR,

INTEGER
DECIMAL
DECIMAL
INTEGER

EXTERNAL,

EXTERNAL,
EXTERNAL,
EXTERNAL,
EXTERNAL)

Intro. for Developers Class Notes Addendum
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Advanced Loading:
Multiple Physical Records

CONTINUEIF { THIS | NEXT | LAST } condition

THIS

If the condition is true in this record, concatenate the next
physical record to it; continue until the condition is false.

If the condition is false, then this is the last physi-cal record of
the logical record. |
NEXT
If the condition is true in the next physical record,
concatenate it to this record, and continue until the condition

is false in the next physical record.

If the condition is false in the next physical record, then this is
the last physical record of the logical record.

LAST

The same as THIS, except always test against the last
non-blank character. ,

3-20 SQL'Loader Intro, for Daevelopers Class Notes Atidenaum
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Multiple Physical Record Example

For the following CONTINUEIF clauses:

CONTINUEIF THIS (1:2)='"%%' CONTINUEIF NEXT (1:2)='%%’

and the following data:

%%aaaaaaaa . Aaaaaaaaa
$*3bbbbbbbb *%¥bbbbbbbb

cecceeeec y¥ccececcee
% %¥ddddd4dd dddddddd

the logical record wouid be the same in both cases:

aaaaaaaabbbbbbbbcceccccece
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Multiple Physical Record Example

LCAD DATA

INFILE CASE3J3.DAT

REPLACE
CONTINUEIF

THIS

(L)

INTO TABLE EMP

(EMPNO
ENAME
JoB
MGR
SAL
CcoMM
DEPTNO
HIREDATE

POSITION(C1:
POSITION({Q7;
POSITION(18:
:31)
:40)
POSITICN(42:
:52)
POSITION({S3:

POSITION (28
POSITION(33

POSITION (51

- Fx’

04)
16)
26)
49)

61)

INTEGER
CHAR,

CHAR,

INTEGER
DECIMAL
INTEGER
INTEGER
INTEGER

EXTERNAL,

EXTERNAL,
EXTERNAL,
EXTERNAL,
EXTERNAL,
EXTERNAL)

Note that position number 1 is specified in both the

CONTINUEIF and the datatype specification.

Data
*9982 CLARK MA
NAGER 7839 2572 2512-NOV-85
*3938 KING PR )
ESIDENT 5500.00 -10 2505-APR~83
*9499 ALLEN SA
LESMAN °"7698 1600.00 300.00 25 3-JUN-84
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Automatic Sequencing

(...columnname SEQUENCE({n | MAX | COUNT} [ ,increment]) ...)

n
Start with integer value n.

MAX
Start with the maximum column value plus the increment.

- COUNT

Start with the number of rows already in the table, plus the
increment.

increment

Increment by this amount for each successive row. The
‘default increment is 1.

(...empno SEQUENCE (MAX,2)...)
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Filtering

After the table name, use:

WHEN {(start[:end]) | cdlumn_name }
operator _
{ ‘char string’ | X’hex string’ }

[AND ...]

Operators are equal or not equal.
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Filtering Examples

WHEN (5) = ’gq’

WHEN (DEPTNO= ’10’) AND (JOB = 'SALES')

Comparisons with external data types are expressed as.
character strings.

intro. for Developers Class Notes Addendum SQL"Loader 3-25



A Filtering LOAD DATA Command

LCAD DATA

INFILE CASES.DAT
APPEND

INTO TABLE EMP
WHEN DEPTNO = ‘10

( EMPNO "POSITICN({OLl:
ENAME POSITION(06:
JOB POSITION(16:
MGR POSITION(27:
SAL POSITION({32:
COMM POSITION(41:
DEPTNO POSITION(50:

04)
13)
25)
30)
39)
48)
51)

INTEGER EXTERNAL,
CHAR,

CHAR,

INTEGER EXTERNAL,
DECIMAL EXTERNAL,
DECIMAL EXTERNAL,
INTEGER EXTERNAL)

3-26 SQL‘Loader
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Data to be Filtered

9782 CLARK MANAGER 7839 100.50 19
9934 MILLER CLERK 7782 10
9566 JONES MANAGER 7839 . 100.75% 20
9499 ALLAN SALESMAN 7698 300.00 30
9654 MARTIN SALESMAN 7698 i00.50 1400.00 30
9658 CHAN ANALYST 7566 100.00 2Q

A portion of the resulting log file:

Table EMP:
2 Rows successfully loaded.

. 0 Rows not loaded due to data errors. :
4 Rows not loaded because all WHEN clauses were failed.
0 Rows not loaded because all fieids were null.

Space allocated for bind array: 3840 bytes (64 rows)
Space otherwise allocated: 6740 bytes
Total logical records skipped:
Total logical records read:
Total logical records rejected:
Total logical records discarded:

B O ;O
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—y 4)

5)

Practice Session One

Log onto SQL*Plus.
Retrieve all data from EMP.

Display the names of all employees who work in
department 20. Make sure the column containing
employee names is called EMPLOYEE.

Display the names of all employees in department
10 and 20, ordering the listing in descending
alphabetical order. )

Display all department locations that do not start

with the letter 'N’.

Challenge Exercises

—6)

Do any employees have a salary that is more than
their commission? If so, present the listing with
salaries in descending order. if two or more
employees have the same salary, order them
alphabetically by name. |

. "Exercises and Answers EX/2
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Practice Session One (continued)

——7) Prepare areport containing employee name,
commission percent and length of service (in
weeks). Ensure that the report does not have any
acronyms or abbreviations. Order the listing by
employee names. Do notinclude employees who
are not eligible for a commission.

Exercises and Answers ' EX/3



Practice Session Two

1) " Add Joe Wilson to your EMP table. Make up
information about him to complete your record.

2) Promote Joe to Manager.
3) Joe was fired. Delete his record from the table.
Challenge Exercises

4) Give all employees in the Chicago office
(department 30) a 10% raise, and modify the
appropriate table to reflect that.

6) Create a Facilities department for Hitech Iinc. and
assign it number 50. No other information is known
yet about this department.

Exercises and Answers EX/S



1)

2)

3)
4)
5)

6)

Practice Session Three

Add a column to the EMP table to store the first
name of each employee.

Change EMP so that it can accommodate last names
that are 24 characters long. |

Create a view of all employees in department 30,
including name, hiredate, salary and commission, if
any.

Create a view of all managers, including their name,
employee number, and department number.

Look at your MANAGER view. Which manager(s)
have employee numbers higher than 7650?

Which employees from your DEPARTMENT 30 view
earn a commission greater than $100/month?

Exercises and Answers EX/6



Practice Session Three (continued)

CHaIlenge Exercise .
7) Create a view called EMPLOYEES, with the following
columns for each employee: |
e Employee name
® Employee number
® Employeejob

Do notinclude clerks in the view.

7o on

Exercises and Answers EX/7



Practice Session Four

1) Create a report thatincludes the following:

e Title- “Employee Records”
Subtitle - “HiTech Corp” -

® Today's date at the top
e Thepage numberatthetop
® Footer- "Prepared by a SQL*PIus Student”
o Employee; grouped by department number,
and each department separated from the

next by two lines

® Totalsalaries for each department

2) Look atyour report to make sure itis accurate.

Exercises and Answers EX/B



Practice Session Four (continued)

Challenge Exercise

3) Preparea salary report that meets the following
format requirements:

a.The report should include employee name,
length of employment in weeks, salary and
department number.

b.Only one department should appear per page.

c. At the end of each page, present the sum of all
salaries for that page as well as the sum of all
employment lengths for that page.

d.At the end of the repoft present the total |
salaries paid to all employees and their total time
with the company.

e.All salaries should be in dollars, and all
employment lengths in weeks.

f. There should be a title at the top of each page.

Exercises and Answers EX/9



Practice Session Five

Note: Today’s practice sessions involve three new tables:

INVENTION table
NATION table
BORDER table

You can find c0pzes of these tables in the last
section. .

1) Select the names of all inventors that have more
than 2 inventionsin the table and order the result
by the first letter of their names.

2) How many different inventors are in the table?

3) Find the nations whose populatlon.densnty
(population dwnded by area) is less than the length
of the nation’s name. |

Exercises and Answers EX/10



Practice Session Five (continued)

Challenge Exercise

4) Create areport thatincludes employee name, total
compensation and hiredate. Make sure the listing -
contains:

a.Names with first letter capitalized
" b.Hiredate in the format MM/DD/YYYY
¢. Total compensation for each employee ---
including employees that do not earn any
commission

d.Names in alphabetical order

Exercises and Answers EX/11



1)

2)

3)

4)

~Practice Session Six

Display the name of the department in which SMITH

works. Include his name in the display.

List all inventors whose names begin with 'B’.
Include their countries.

Report the total number of inventions from each
country of origin found in the INVENTION table. Be
sure to include the name of the country in the
result.

Select all inventions invented in the same year as
any year in which inventor ‘BENZ’ had an invention.

Challenge Exercises

5) List the name and size of all nations that have more

than 7 bordering nations.

6) Find the names and populations of all island nations

that have a land area larger than or equal the area
of Japan.

Exercises and Answers EX/12



Practice Session Six (continued)

7) Display all the countries which border on other
countries, and for each country list its bordermg
nations by name.

 Exercises and Answers EX/13



Exercises and Answers EX/4



1)

2)

3)

4)

5)

Answers to Practice Session One

Log onto SQL*Plus.

SQLPLUS <return>
UsertD <return>
Password <return>

Retrieve all data from EMP.
SELECT * FROM EMP;

Display the names of all employees who work in department 20. Make sure
the column containing employee names is called NAME.

SELECT ENAME NAME
FROM  EMP :
WHERE - DEPTNO = 20,

Display the names of all employees in department 10 and 20, ordering the
listing in descending alphabetical order.

SELECT ENAME NAME,
DEPTNO

FROM EMP

WHERE DEPTNO N (10, 20)

ORDERBY ENAME DESC;

Display all department locations that do not start with the letter ‘N".
SELECT LOC

FROM  DEPT
WHERE LOCNOT LIKE ‘N%’;

Exercises and Answers EX/14



Answers to Practice Session One (continued)

Challenge Exercises

6) Do any employees have a salary that is more than their commission? If so,
present the listing with salaries in descending order. If two or more employees
have the same salary, order them alphabetically by name.

SELECT ENAME EMPLOYEE,
SAL SALARY,
COMM COMMISSION
FROM EMP .
WHERE SAL > COMM
ORDERBY SAL DESC,
ENAME,

7) Prepare areport containing employee name, commission percent. Ensure that
the report does not have any acronyms or abbreviations. Order the listing by
employee names. Do not include employees who are not eligible for a
commission,

SELECT ENAME EMPLOYEE, _
(COMM/(COMM + SAL)) * 100 INCENTIVE

FROM EMP

WHERE COMM IS NOT NULL

ORDERBY ENAME;

!

Exercises and Answers EX/1S



. 3)

Answers to Practice Session Two

1} AddJoe Wilson to your EMP table. Make up information about himto
complete your record. ,
INSERTINTO  EMP
VALUES (7901, "WILSON', ‘ENGINEER’, 7839,
'15-SEP-87', 1500, NULL, 20);
2) Promote Joe to Manager.
UPDATE  .EMP
SET JOB = 'MANAGER’
VWHERE ENAME = ‘"WILSON';
Joe was fired. Delete his recbrd from the table.
DELETE FROM EMP
WHERE ENAME = ‘WILSON’;
Challenge Exercises
4) Give all employees in the Chicago office (department 30) a 10% raise, and
modify the appropriate table to reflect that.
UPDATE EMP
SET SAL = 1.1 *SAL
WHERE DEPTNO = 30;
Alternate method:
UPDATE EMP
SET SAL = 1.1 *SAL
WHERE DEPTNO = (SELECT DEPTNO
' FROM  DEPT
WHERE LOC = ‘CHICAGO');
5) Create a Facilities department for Hitech Inc. and assign it number 50. No

Exercises and Answers EX/16

other information is known yet about this department.

" INSERTINTO  DEPT (DNAME, DEPTNO)
VALUES ('FACILITIES’, 50);



1)

2)

3

4)

5)

6)

Answers to Practice Session Three

Add a column to the EMP table to store the first name of each employee.

ALTER TABLE EMP
ADD (FIRST__NAME CHAR(10));

Change EMP so that it can accommodate last names that are 24 characters
long.

ALTER TABLE EMP
MODIFY (ENAME CHAR (24)),

Create a view of all employees in department 30, including name, hiredate,
salary and commission, if any. ‘

CREATE VIEW DEPT30 ,

AS SELECT ENAME, HIREDATE, SAL, COMM
FROM EMP

WHERE DEPTNO = 30;

Create a view of all managers, including name, employee number and
department number.

CREATE VIEW MANAGER

AS SELECT ENAME, EMPNO, DEPTNO
FROM EMP

WHERE JOB = ‘'MANAGER’;

Look at your MANAGER view. Which manager(s) have employee numbers
higher than 7650?

SELECT ENAME, EMPNO
FROM MANAGER
WHERE EMPNOQ > 7650;

Which employees from your DEPARTMENT 30 view
earn @ commission greater than $100/month?

SELECT ENAME, COMM
FROM DEPT30
WHERE . COMM > 100;

Exercises and Answers EX/17



- Answers to Practice Session Three (continued)

Challenge Exercise

7)  Create a view called EMPLOYEE, with the following columns for each

employee: .
\
o Employee name

0 Employee number
® Employee job |
Do notinclude clerks in the view.

CREATE VIEW EMPLOYEE ("Employee Name”,
' “Employee Number®,
] “Employee Job")
AS  SELECT ENAME,
EMPNO,
JOB
FROM EMP |
WHERE JOB ! = 'CLERK’;

Exercises and Answers ' EX/18



Answers to Practice Session Four

1} Create a report that includes the following:

Title - “Employee Records”
Subtitle - "HiTech Corp *

Today's date at the top
The page number at the top
Footer - “Prepared by a SQL*Plus Student*

Employees grouped by department number, and each department
separated from the next by two lines

Total salaries for each department

TTITLE "Employee Records || Hitech Corp’

BTITLE 'Prepared by a SQL*Plus Student’
BREAK ON DEPTNO SKIP 2

COMPUTE SUM OF SAL ON DEPTNO

SELECT
FROM

*

EMP

ORDER BY . DEPTNO;

2) Look at yourreport to make sure it is accurate.

RUN <return>

Exercises and Answers EX/19



L

Answers to Practice Session Four (continued)

Challenge Exercise

3) Prepare asalary report that meets the following format requirements:

a.

b

The report should include employee name, length of employmentin
weeks, salary and department number.

Only one department should appear per page.

At the end of each page, present the sum of all salaries for that page as
well as the sum of all employment lengths for that page.

At the end of the report, present the total salaries paid to all employees
and their total time with the company.

All salaries should be in dollars, and a;ﬂ employment lengths in weeks.
There should be a title at the top of each page.
TTITLE ’Service’
BREAK ON DEPTNO PAGE ON REPORT
COMPUTE SUM OF SAL ON DEPTNO
COMPUTE SUM OF SAL ON REPORT
COMPUTE SUM OF SERVICE_ LENGTH ON DEPTNO
COMPUTE SUM OF SERVICE__LENGTH ON REPORT
COLUMN SAL FORMAT $99,999.00
COLUMN SERVICE_LENCTH FORMAT 9999
SELECT DEPTNO,
ENAME EMPLOYEE,
gSAYLSDATE - HIREDATE) /7 SERVICE__LENGTH,

" FROM EMP
ORDERBY DEPTNO;

Exercises and Answers - EX/20



Answers to Practice Session Five

Note: Today's practice sessions involve three new tables:

INVENTION table
NATION table
BORDER table

You can find copies of these tables in the last section.

1)  Select the names of all inventors that have more than 2 inventions in the table |
and order the result by the first letter of their names.

SELECT INVENTOR, COUNT(*)
FROM INVENTION
GROUPBY INVENTOR

HAVING COUNT(*) > 2

ORNER BY SUBSTR (INVENTOR,1,1),

2) How many different inventors are in the table?
SELECT COUNT (DISTINCT INVENTOR)
FROM INVENTION;

3) Find the nations whose population density (population divided by aréa) is less
than the length of the nation’s name.

SELECT NATION, POPULATION/AREA DENSITY
FROM NATION
WHERE {POPULATION /AREA) < LENGTH (NATION);

Exercises and Answers A EX/21



Answers to Practice Session Five (continued)

Challenge Exercise
4) Create a report that includes employee name, total compensation and
hiredate. Make sure the listing contains:
a. Names with first letter capitalized
b. Hiredate in the format MM/DD/YYYY

¢. Total compensation for each employee --- including employees that do
not earn any commission

d. Namesin alphabetical order
COL "Hire Date” FORMAT A12
COL "Employee” FORMAT A10
COL "Compensation” FORMAT $99,999.00
SELECT INITCAP (ENAME) "Employee”,
{SAL + NVL(COMM, 0)} "Compensation”,
TO CHAR (HIREDATE, 'MM/DD/YYYY') "Hire Date”

FROM EMP"
ORDERBY ENAME;

Exercises and Answers EX/22



'Answers to Practice Session Six

1) Display the name of the dEpartment in which SMITH works. Include his name

in the display.
SELECT
FROM

WHERE
AND

DNAME “Department”,
ENAME "Employee Name”
EMP,

DEPT

ENAME = 'SMITH'

EMP. DEPTNO DEPT. DEPTNO

2) Listallinventors whose names beg:n with ‘B°. Please include their countries as

well.
SELECT
) FROM

WHERE
AND

INVENTOR,

NATION

INVENTION,

NATION

INVENTOR LIKE '‘B%’
INVENTION.NATION _ CODE = NATION.CODE;

3) Report the total number of inventions from each country of origin found in
the INVENTION table. Be sure to include the name of the country in the result.

SELECT
FROM
WHERE
GROUP BY

NATION, COUNT(*)
NATION, INVENTION
NATION_CODE = CODE
NATION;

4) Select all inventions invented in the same year as any year in which inventor |
‘BENZ’ had an invention.

SELECT
FROM
WHERE
AND

Alternate method:

SELECT
FROM
WHERE

Exercises and Answers

B.INVENTION, B.INVENTOR, B.YEAR
INVENTION A, INVENTION B
A.YEAR = B.YEAR

UPPER (A.INVENTOR) = ‘BENZ’;

INVENTION, INVENTOR, YEAR
INVENTION
YEARIN (SELECT YEAR
FROM  INVENTION
WHERE UPPER (INVENTOR) = ‘BENZ);

EX23



Answers to Practice Session Six (continued)

Challenge Exercises

5) List the name and size of all nations that have more than 7 bordering nations.

SELECT
FROM
WHERE

NATION, AREA

NATION

CODE IN

(SELECT NATION_CODE
FROM BORDER
GROUP BY NATION CODE
HAVING COUNT(*) > 7);

6) Findthe namesand populations of all island nations that have a land area
larger than or equal to the area of Japan.

SELECT
FROM
WHERE
AND
AND

NATION, POPULATION
NATION, BORDER

CODE = NATION_CODE( +)
NATION_CODE IS NULL

AREA > = ‘

(SELECT ©  AREA

FROM NATION

WHERE UPPER (NATION) = ‘JAPAN');

7) Display all the countries which border on other countries, and for each
: country list its bordering nations by name.

BREAK ON
SELECT
FROM
WHERE

AND
ORDERBY

Exercises and Answers

NATION

NATION1.NATION,

NATION2.NATION BORDERING COUNTRY

NATION NATION1, -

BORDER,

NATION NATION2

NATION1.CODE = BORDER.NATION CODE
BORDER.BORDER CODE = NATIONZ.CODE
NATION1.NATION;”

EX24
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SQLY> describe emp

EMP Table

-------------------------------------------

NOT NULL NUMBER(4)

JoB

MGR
HIREDATE
SAL
COMM
DEPTND

+

SQLY selact * from emp order by smpno;

ENPNO ENAME

MGR

DEPTNO

-------------------------------------------------------------------------

7389 SMITH
7499 ALLEN
7521 WARD
7588 JONES
7654 MARTIN
7668 BLAKE
7782 CLARK
7788 SCOTT
7839 KING
7644 TURNER
7878 ADAMS
7000 JAMES
7902 FORD
7934 WILLER

14 records selected.

TABLES

CLERK
SALESMAN
SALESMAN
MANAGER
SALESMAN
MANAGER
MANAGE R
ANALYST
PRESIDENT
SALE SMAN
CLERK
CLERK
ANALYST
CLERK

1902
7698
1688
1839
1898
7839
7818
1566

1698
7788
TE6a
7588
7782

CHAR(10)

CHAR(D)

NUMBER(4)

DATE

NUMBER(7,2)

NUMBER(7.2)

NUMBER(2)
HIREDATE SAL
17-DEC-80 800
20-FEB-81 1800
22-FEB-8) 1250
02-APR-A1 2075
28-SEP-01 1250
01-MAY-21 2850
08-JUN-81 2450
07-JuUN-87 3000
17-NOV- 81 5000
08-SEP-81 1500
11-JuL-87 1100
03-DEC-01 950
03-DEC-81 3000
23-JAN-82 1300

T2

300
500

" 1400



SQL> gescribe dept
- Name

DEPT Table

DEPTNO
ONAME
- LoC

SQL)> select * from dept order by deptno;

DEPTNO DNAME

10 ACCQUNTING
20 RESEARCH
30 SALES

40 OPERATIONS

TABLES

NEW YORK
DALLAS
CHICAGO
BOSTON

NUMBER(2)
CHAR(14) ,
CHAR(13)

173



NATION Table

SQL)> describe nation

Name Nuli? Type

CODE NOT NULL NUMBER(S)

NATION NOT MULL CHAR(28)

CAPITAL CHAR(20)

AREA NUMBER(22) |
POPULATION ) , NUMBER(22)

SQL> select * from nstion order by code;

CODE NATION CAPITAL AREA POPULATION
1 Afghanistan Kabyl 251773 14177000
2 Albanis ) Tirans 11100 28468000
3 Algeria Algiers 18497 21300000
4 Andorra Andorra 1a Vella 188 42000
5 Angola Luanda 481353 1170000
8 Antigus and Barbuds St, John's 171 40000
T Argentina Buenos Atres 1085189 20627000
8 Australia Canberrs ' 2088200 15285000
9 Austria vienna 32374 1574000

10 The Bahamas Nassau 5360 223000
11 Bahrain Manama 258 303000
12 Bangladesh Dacca 55598 96539000
13 Barbados Bridgetown 168 251000
14 Balgium Brussels 11779 9885000
15 Belize Belmopan 8867 154000
18 Benin Porto-Novo 43475 3792000
17 Bhutan Thimphu 17800 1388000
18 Bolivis Sucre ‘ 424185 £883000
19 Botswans Gadborone 231804 1001000
20 Brazi) ) Brasilia 3208470 131205000
21 Bruned Bandar Seri Bagawsn 2226 209000
2% Bulgaria Sofia 44385 8944000
23 Burms Rangoon 201288 35480000
24 Burundt Bujumbura 10759 4581000
25 Camdodia Phnom Penh 48800 58906000
28 Cameroon Yaounde 1795858 9251000
27 Canada Ottawa 3840870 24882000
28 Cape Varde Prats ' 1587 207000
28 Central African Republic fSangut 240324 2512000
30 Chad . N'Djamena 495758 4990000
31 Chile - Santfago, 202135 11488000
32 Chine Peking 3891521 1022054000
33 China (Taiwan) Taipet 13814 18786000
34 Columbia Bogota 44081} 27883000
35 Comoros Moroni Lh1] 442000

TABLES T/A



CODE NATION
38 Congo
17 Costa Rica
38 Cudas
39 Cyprus

40 Czechoslovakia

41 Denmark
42 Djtdbout
43 Dominica

44 Dominican Republic

45 Ecuador
46 Egypt
47 £1 Salvador

48 Equatorial Guines

49 Ethiopis

50 Fij1

51 Finlanag

52 France

63 Gabon

54 The Gamdia
55 East Garmany
56 Vest Germany
57. Ghana

58 Grasce

50 Grenada

80 Guatemals
61 Guinea

62 Guinea-Bissay
63 Guyana

64 Haitt

85 Honduras

88 Hungary

67 Iceland

88 India

89 Indonesia
70 Iran

71 Irag

72 1reland

73 Isran)

74 Italy

75 Ivory Coast
76 Jamaica

77 Japan

78 Jordan

79 Kenys

80 Kiribatt

81 North Korsa
82 South Korsa
83 Kumait

84 Laos

85 Lebanon

88 Lesotho

TABLES

CAPITAL

Brazzavilly
San Jose
Havana
Nicosta
Pragus
Copenhagun
Ofibouti
Roseau

Santo Domingo
Quito

Cairo

San Salvador
Malabo

Addis Ababa
Suvs

Helsinki
Paris
Libreville
Banjul

East Barlin
Bonn

Accra

Athens

St. George's
Guatemala City
Conakry
Bissau
Gaorgetown
Port-su-Prince

Tegucigalpa

Budapest
Reykjavik
New Delni
Jakarta
Teheran
Baghdad
Dublin
Jerysalem
Rome
Abigjan
Kingston =
Tokyo
Asmgn
Nairoby
Tarawa
Pyongyang
Seou)
Kuwait
Visntiane
Bsirut
Maseru

T/5

AREA

132048
19653
44218

asr2
40365
18631
8996
280
18704
108624
385201
124
10832
472400
7058

130118

210040

102317

4361
41825
8011
92008
50082

"133
42042
94025
13048
23000
10714
an
15019
Jorss

1269420

741101

63eas)

188028
21137

8219
116303
124502

4244

147470
307

224081

268
41077
38211

8532
91428

3950
11718

POPULATION -

1694000
2624000
8880000
853000
15420000
§115000
318000
74000
6243000
8811000
45809000
4885000
268000
31285000
818000
4850000
54852000
921000
100000
16724000
61403000
13387000
9898000
111000
7714000
5430000
827000
833000
5690000
4276000
10681000
236000
130872000
185787000
42490000
14509000
3534000
3958000
56833000
4880000
2347009
119205000
2588000
18580G00
80000
19185000
41386000
1652000
3847000
2598000
1438000



100
108
102
103
104
105
108
107
108
109
110
111
112
113
114
115
118
117
118
131
120
121
122
123
T 124
125
128
127
128
129
130
131
132
133
134
135
118
137
138

NATION

Libearis

Libya
Lischtenstein
Luzembouryg
Meadagascar
Malgwi

Malaysis
Maldives

Mald

Maita
Mauritania
Mauritius
Merico

Monaco
Mongolia
Morocco
Mozambique
Nauru

Nepal
Netherlands

New lealand
Nicaragua

Niger

Nigeria

Norway

Oman

Pakistan

Panama

Papus New Guinea
Parsguay

Feru
Philippines
Poland

Portugal

Qatar

Romanis

Rwanda

St. Kitts and Nevis
Satnt Lycia .
S$t. Vincent and Grenadine
San Marino

Sa0 Tome and Frincipe
Saudt Arabia
Sanega)
Seychelles
Sterras Luone
Stngapore
Solomon lslands
Somalia

South Africs
Spatn

Sri Lanka

"TABLES

CAPITAL

Monrovia
Tripeh
Vadu?
Lurembourg
Antananarivg
Litongwe
Kuala tumpur
Male

Bamako
valletta
Nouvakchott
Port Louts
Mextco City
Monaco-ville
Ulaanbaatar
Rabat

Maputo

Yaren
Kathmandu
Amstordam
Wgilington
Managua
Niamey

Lagos

Oslo
Muscat
Ts1amsbad
Panama
Port Moresby
Asuncion
Lima
Quezon ity
warsaw
Lisbon
Doha
Sucharest
Kigali
Bassotarre
Castries
Kingstown
San Martno
Sso Tome
Riyadh
Daksr
Victorta
freetomn
Singapore
Honiars
Mogadishu
Cape Town
Mgdrid
Colombo

T/6

AREA  POPULATTON
38250 2091000
679536 3498000
62 26000
1034 366000
226658 9389000
"7 ‘6812000
127318 14995000
115 188000
478841 7393000
122 356000
108000 1591000
787 1002000
781804 75702000
1 18000
804242 1809000
171117 22889000
103769 13047000
8 8000
56126 18160000
16464 14374000
103883 3203000
57000 2812000
490100 60823000
358700 85219000
125057 4131000
115800 978000
307374 24140000
20762 2058000
178704 3259000
157047 3528000
496222 18663000
115833 54252000
120727 16586000
36390 1000800
24 267000
91899 22578000
10169 5844000
© 101 44500
238 119000

. 150 134000
24 22000

. m 83000
830000 10443000
750805 6235000
m 65000
27699 3705000
210 2501000
10840 254000
246300 8248000
435888 30938000
195088 38234000
25332 15300000



cooe
139
140
141
142
143
144
145
148
147
148
149
150
181
152
153
154
15%
158
187
158

© 189
180
161
162
- 183
4 184
185
168
167
188
169

NATION

Amatmecss .- P R

Sudan

Suriname
Swsziland
Sweden
Seitzerlandg
Syris

Tanzanis
Thatilang

Toge

Tengo

Trintidad and Tobago
Tunisia

Turkey

Tuvatlu

Ugsnda
U.5.5.R,
United Arad Emirates
United Kingdom
United States of America
Upper Valts
Uruguay
Vanvatu
Yenszuels
Vietnam
Western Samoa
North Yemen
South Yemen
Yugoslavia
Zaire

Zambia
limbabwe

189 records selected.

TABLES

CAPITAL

Khartoum
Paramaribo
Mbhabane
Stockhoim
Bern

Damascus
Dar-es-Satlaanm
8angkok

Lome
Nuku'alofs
Port-of-Spain
Tunis

Ankara
Funafuti. °
Kampala
Moscow

Abu Dhabi
Longon -

tenssaasementun

Washington, D.C.

Ouagedougou
Montevideo
Vila
Caracas
Hanoi

Apis

Sanaa

Aden
Belgrade
Kinsh!sl
Lusaka
Harare

L

AREA

dadgsannan

966757
63037
6704
170896
15941
T1408
184088
1988500
213853

2 -

1870
01378
300048
10
91104
8645490
32000
94222
3821420
105869
88037
4107
3152143
127207
1133
17200
130541
p8768
905083
200508
150873

POPULATION
20530000
363000
832000
2331000
8463000
9700000
20524000
60731000
2838000
104000
1149000
7020000
49155000
2000
13819000
272500000
1374000
58009000
234249000
8580000
2918000
127000
17993000
57612000
160000
5744000
2086000
22826000
31250000
8345000
8077000



—_—

SQL> describe border
Name

BORDER Table

-------------------------------------------

NAT]ON_CODE
BORDER_CODE
NORTH

SOUTH

EAST

WEST

SQL> select * from border

N DD O D O D 0 N DR R R W W WA RN e e e e

b s pa g e
F o W )

TABLES

188
102
97

109
88
150
137
52
168
187
k3 |
18
118
20
159
143
1]
68
40
a8
188
T4
1]
23
52
0
58

NATION_COQE BORDER_CODE N

NOT NULL NUMBER(4)

NOT NULL NUNBER(4)
CHAR( 1}
CHAR{1)
CHAR{ 1)
CHAR{ 1)

order by nstion_code;
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NATION_CODE BORDER_COODE

14
1%
15
16
18
16
18
17
17
18
18
18
18
18
19
19
19
20
20
20
20
20
20
20
20
20
21
22
22
2
n
23
23
23
2l
23
24
24
24
5
25
28
28
28
28
28

TABLES

26
27
2%
20

106
99
60

147

158

100

110
88
J2
kB |

117

118
20
138
168
168
43
140
181
14
117
13
116

159
LX)
122
166
58
151
12
68
J2
84
148
123
187
145

146 =x
84 x

182

110
30
9
36
53
48

157
30
26

- M moE m

7



NATION_CODE BORDER_CODE

TABLES

167
139
a8
26
109
110
20
139
117
18

101

. 154

113
68
105
17
23
84
162
81
114
45
117
20
161
§3
26
20
187

108
114
85
119
56

L1
154
(1]

11t a
142 &
48 x

135
kL
117
L1
139
13
80
85

T/10



NATION_CODE BORDER_CODE

TABLES

130
56
40

119
55
11

106
14
80

‘52

143

40
15
158
147

168
22
151
1)
47
18
a5

62 x
130 =z
25

7%
a7
130
st
161
20
140
&0

 om m om
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NATION_CODE BORDER CODE

TABLES

115
151

1
154

113
78
144
151
10
83
12%
156
a5
18
144
46

52

143 =

166
61
87

158 x

25
87
13

129

n
144
153
145
135

49
119
154

2

82

at

» = m N
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NATION_CODE BOROER_CODE

100
101
101
102
102
103
103
103
103
103

TABLES

162

146
144
n
138
132
81
75

150
109
30
40
139
143

14
52
56
108
103
145

148

L1
97
130
61
18
158

109

102 =

1]
139
187

15

80

52 1
164 2

32
97

145

-H
168
169
138

113



NATION_CODE BORDER_COOE .

* TABLES

158
16
110
30
18
109
10
26
51
142
154
185

129

165
10

iz x

L]}
37
34
69
18

20

34 x
45 x

18
20
n
85
40
154
137
12¢
185

154

88
1)
22
153
187
24
145

M M om m

M W = M

714



NATION_CODE BORDER_CODE

.......................

TABLES

188
10]
141
120
52
48
88
30
29
187
151
19
49
63
20
52
136
103
111
51
82
"

1
8%
73
78
n

151

78
153
123

24

¥
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NATION_CODE BORDER_CODE

-------------------------

TABLES

158
18

ee
22
58
154
70
1
144
139
167
123
145
L&)
5t
119
40
86
122
151

" 10

32
141
a1
12}
120
2
n
62
7
]
2]
109
18
147
57
7%

34
20
83

MM X M M

TN



NATION_CODE BORDER_CCDE

. TABLES

128
185
164
129
112

14

(.].]
22
122

58
k1]
.28
139
163
123

24,
145-

188

167
145

02
103
149
138

168

19
138
103

- m m oM

T

‘ 490 records salectad.
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SQL> describe invention
Nams .-

INVENTION
INVENTOR
YEAR
NAT10M_CODE

SQL> select ® from tnvention order by favention;

INVENTION .

T

Adding Machine

Addressograph 4t
Asrosol Spray

Air Brake

Air Conditioning .
Air Pump ;

Airplans Jet Engine
Airplans with Motor
Airship, Rigid Dirigible
Aatiseptic Surgery
Aspirin

Atomic Theory .
Automebile, Electric:
Automoblie. Gasoline
Automobile. Steam
Bacteria (described}):
Balloon Tt
Barometer

8icycle

Bifocal Lens

8lo0d, Circulation
Bottle Machine
Sratile Printing .
Burner, Gas A
Calculating Machine; -
Calculus

Canning (food)
Camera, Kodak :
Camara, Polaroid Land
Carburetor, Gesoline
Cash Register

Cathode Ray Tube
Cellophane
Chronomater

Circuit Breaker L

TABLES

INVENTION Table

Null? Type

TRLer ssscssa= ssew

[

s NOT NULL CHAR(30)
; CHAR( 30)
NUMBER(4)
NUMBER(4)

INVENTOR

Pascal
Duncan
Goodhue
Weftinghouse
Carrier
Guericke
Ohain
Wright bros
leppelin
Lister
Dresser
Dalton
Horrison
Daimler
Ropar
Lesuwenhoek
Montgolfier
Torricelld
Starley
Franklin
Harvey
Duens
Braille
Sunsen
Sabbage
fewton
Appert
Eastsan, Walker
Land
Daimiar
Ritty
Crookes
8randenberger
Harrison
Hiliard

Tns

YEAR NATION_COOE

1642 52
1892 157
1941 137
+ 1868 1587
1811 187
1650 56
1830 56
1903 157
1900 56
1807 156
1880 . 56
1801 156
1892 157
1087 ¢ 58
1889 157
1878 - 106
1781 2.
1643 .. - 74
1484 158
1780 157
1628 158
1903 157
1829 52
185% L] I
1823 158
1870 156
1804 62
1828 157
1048 157
1878 56
+ 1878 187
14878 156
(1911 143
1135 156
1925 157

L T



INVENTION

B I T R S T

Clock, Pendulum

Combustion Expiained
Computer, Automatic Sequence
Condenser Microphone
Conditionsd Raflax
Cartisone

Cosmic Rays

Cotton Gin

Cream Separator
Cultivator,. Disc

Cyclotron

pov

DNA (structure)

Diese) Engine

Dynamite

Electric Battery

Electric Reststance (law)
Electric Waves
Electroencephalograph
.5510ctr¢1ysis N
Electromagnet
Electromagnetism

Electron

Electropliating
Electrostatic Generator
Elevator Brake

Engine, Automobile

Engine, Coal-Gas 4-Cycle
Engine, Electric Ignition
Engine, Gasoline

Engine, Steam, Piston
Engine, Steam, Piston
Evalution, Natura) Selection
Falling Bodies, Lew '
Gas Lighting iz
Gasoline, High Octane '
Geiger Counter b
Geometry, Analytic )
6lass, Laminated Safety
Glider

Gravitation, Law

Gyroscope .
Nervester-Thresher .
Helicopter 4
Holograph b

Human Heart Transplant ‘
Ice-Making Machine &
Induction, Electric:.
Intelligence Testing: '
Kalaidoscope ’
Lamg, Arc

Lamp, Incandescent
Lamp, Mercury Vapor

TABLES

INVENTOR

Huygens
Lavoisier
Atkgn ot al
Wente
Pavlow
Konda1l
Gocke
Whitney
Detaval
Mallon
Lnﬁ}op01
letdler
Crick, Watson
Diesel
Nobe!

Volta

Ohm

Hertz
Barger
Farsday
Sturgeon
Gersted
Thompson, J.
Brugnatelld
van de Graaft
otis
Benz
Otto '
al'nz"'i
Daimler
Newcomen
watt *
Darwin
Galilgo
Murdoth
Ipatiaft
Geiger
Dascartes
Benedictus
Caylay
Newton
foucault
Matteson
Stkorsky
Gabor
Barnard
Gorrie
Henry
Binet, Simon
Brewster
Brush
Edison
Hawitt

[V

19

A

142

156
156
41

14
187
1587

56

58

58

-1

156
156
14
158
154
56
52
62
158
166
62
187

167

188
138
187
157

52
156
1587
157
187

i



INVENTION

Lamp, Neon

Laser

Lathe, Turraet

Lawn Mower

Light, Velocity

" Lightning Rod

Lock, Cylinder
Locomotive Practical
Loom, Power

Machine Gun

Mason Jar

Match, Friction )
Mercatar Projection (map)
Metronome

Micrometer
Microphone
Microscope, Compound
Molecular Hypothesis
Motion, Laws Of
Motorcycle

Movie, Talking
Neoprene

Neutron
Nitroglycerin
Parachute

Oracle DBMS

Oxygen

Pan, Ballpoint

Pen, Fountain
Panicillin

-
-t

Periodic Law & Elements Table

Pendulum

Phonograph

Photo, Color o
Photo Film, Trlnsparanf
Photoelectric Cel? '
Photographic Paper
Photography

Piano

Pisno, Player

Pin, Safety

Pistol (revolver)
Planstary Motion, Laws
?low, Cast Iren K
Plow, Disc

Positron

Propeller, Screw
Proton

Psychoanalysis

Punch Card Accounting
Quasars N
Radar '

fadio Tube-Diode

x

A

T
¥

TABLES

INVENTOR YEAR NATION_COOE
Clavds o 1915 . 52
Townas, Schawlow 1958 157
Fiteh 1848 157
HiTls 1868 157
Roemer 1675 41
Fraaklin To17182 157
Yalé 1885 157
Stophenson fa20 158
Cartwright 1785 158
Gatling 1881 1587
Mason, J. 1858 187
Jahn Walker 1827 156
Mercator (Kremer) . ?1565 14
Malzel ' ' 1818 ; 9
Gascoigne 1836 ° 156
Bertiner Cun 157
Janssen 1500° 106
Avogadro 18117~ 14
Newton *.o1881 156
Daimler 1885 50
warner Bros 1827, 157
Carothers © 1930 157
Chadwick 1932 TT I
Sobraro 18487 4
Blanéhard ires 52 .
E114san 1970° 157
Prisstley R 156
toud ' 1888 157
Watersosn 1984 1577
Fleming 1929 . 158
Mendeleyev 1860 154
Galileo 1581 74
Edison s . 187
Ives’ o 1892 A 157
Eastman, Gooduin ‘7 - 1878 157
Elstar ‘ 1895 58
Baskeland 1808 157
Telsot 1838 156 -
Cristofort . 1709 7
fuérnoauu 1883 52
Hunt e 1349 157
Colt . 1838 187
Kepler 1800 58 .
Newbold 1797 167
Hardy "898 157
Anderson T 1082 157
Stevens 1804 187 .
Rutherford ' 1919 107 i
freud . 1900 9
Holler{th BT T 157
Matthews, Sandage 1983 187
Taylor, Young 1022 187 +°:
Fleming 1805 158

1720
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INVENTION

Radto, Signals
Radtosctivity

Razor, Evectric
Razor, Safety

Reaper .
Record, Cylinder
Record, Disc

Record, Long Playing
flecord, Wax Cylinder
Relativity Theory
Rochet Engine

Rubber, Yulcanized
Sewing Machine
Shrapnel Shel
Silicen

Sleeping-Car

Sifde Rule

Spinning Janny c
Steamboat, Practical
Steam Turbine
Stee!}

Steel, Stainless
Stethoscopse
Stock Tickaer
Stove, Electric
Subwmaring '
Tank, Military

Tape recorder, Magnetic
Telegraph, Magnetic X
Telegraph, Wirslass
Telaphone

Telescope "
Telescope, Astronomical,
Teletype .
Television, Electronic
Thermometer B
Thermometer, Mercury .
Tire, Pravmstic
Toaster, Automatic
Transistor

Turtine, Gas

Turbine, Mydraulic
Turtine, Stoam .
Type, Mavable s
Typouriter :
VYaccine, Palio ‘
Vaccine, Polio, Orsl .
Vaccine, Rabies

E Y
s .

Vaccine, Smellpox o
Yaccine, Typhus v
Vacuum Cloaner, Electric
Washer, Electric .

Welding, Electric

TABLES.

INVENTOR

B

At abhammenn tassmgsnaa ansaw

Marcont a
Becquere!
Schick
Gillette
McCormick
B.ll,:Tlintir
Barliner
Goldmark
Edison
Einstetn
Go@éird
Goadyesr

Ho;i

Shrapnel
Barzelius
Puliman
Qughtred
Hargreaves
Symington
Parsons
Bosslgor
Breaniey
Lasnnec
Edison
Hadluiy
Holland
Swinton
Poulsen -
Mogse
Marcond .
Boi];,
Gatileo
Keplar
Horkrum, Kleinscheidt
Farnsworth S
Galileo
Fahrenheit
Dunlap
Strite -
Shockley,.Brattain, Bardesn
Curtis, C.6.
Frégcjl
Curtis, C.6.
Sutenbderg
Soule, 611ddan
Salx

Sabin

Pastour
Jenner
Nicolle
Spangier
Hurley Co.
Thoason

A

T/21

| YEAR NATION_COOE

amdsyg Srrsccnssaa

74

52
157
157
157
157
157
157
157

58
157

187

187
158
142
157
156
156
158
158
156
15¢
157
187
157
157

156,

a
157
14
157
4
56
187

187

14
56
156
167
187
187
187
157
1]
157
152
187
62

156

82
157
157
157

.~



INVENTION L. INVENTOR YEAR MATION_COOE
¥ing Tynnet . wonk 1923 157
Wire, Barbed - . Bltioden 1874 157 o
Xerography . Cartson i 1938 157 -
X-Ray Roentgan™ = . & 1885 86 -
lipper SR NJuasen ot 1891 157
199 records selactad. Dt g
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DATA TYPES

When you create a Labjé,-yuu must specify the type of data thal may
appearin each column. QL' Plus recognizes the following data Lypes:

Hour Specified
inCREATE TABLE

Data Type or ALTERTARLE  Notes
Char CilAR(size) Char duta, size charucters long.
Maximum size is 240,
VARCHAR(xize) Siame as CHAR. .

Dule ’ DATE Valid dutes range from January 1, 4712 HC Lo
Decenber 31,4712 AD.

Long LONG Char datu of vuriable sizc up Lo 65,535
characlers, Only one LONG column may he
defined per tuble. LONG columns may not be

. used in subgueries, functions, expressions,
WHERE ¢luuses, or indexes. A table conluining
# long column may not Le clustered.
LONG VARCHAR  Sumeas LONG.

Number NUMBER For NUMBER ¢olumn with space for 40 digils,
eaclusive of decimal puint und sign. Numbers
may be expressed in two ways: first, with the
numbers ‘0 Lo 'Y, the signs '+ and ' und 8

. decimal paint (1."); sceond, in scientific notation,

c.g.,"1.85K3" for 1850,

NUMBER(size) For SUMBER column of speeificd sive.
Maximum size is 105 digits.

NUMHER(size, dect  For NUMBER column of specificd size with dee
digits eNer decimal point. Maximum dec is 42

NUMBER(*) Same us NUMHBER.

DECIMAL Same us NUMBER. Dous not sccept sizr or dee.

F1.OAT Sume us NUMBER,

INTEGER Same as NUMHBER. Does not secepl sive or dee.

SMALLINT Same as INTEGER.

Ruaw RAW(size) Rew binary duta, size bytes long. Maximum size
is 240 bytcs.

Long Raw LONG RAW Raw binary dula; otherwise the samu us LONG.

Row ID {none) A value that uniquely identifics a row in s table.

It is returnced by the pscudo-column ROWID, und
is processed by the functivns CHARTOROWID
and ROWIDTOCHAR. ‘Table coluinns may nol
be ussigned Lhis Lype.

CUAITPER 1/ ELEMENTSOFSQT s/ 1.8
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