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Traditional Problems 
Accessing lnformation 

• Data vs lnformation 

• A Typical Question: 

''Which departments in our corporation 
ha ve payrolls exceeding $2,200 per month 
per employee? n 

·· • Common problems getting this answered: 

TURNAROUND TOO LONG 
MIS backlog 

INTRODUCTION 

COSTS TOO MUCH 
programming time 

INCONVENIENCE 
requestor must justify priority 

112 
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Purpose of 

SQL *Plus Course 

• SQ.L *Plus: A way to by pass traditional problems 

• Flexible 

• Quick Turnaround of queries 

• Easy to learn, easy to use 

• Reliable 

• You learn 

• To create and update tables and views 

• To ask your database almost anything 

• To format professional reports 

INTRODUCTION 1/3 
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What is a Data base? 

•. A data base is an integrated collection of data 

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

• The data can be modified by those authorized to 
do so 

• A data base properly designed should minimize the 
amount of redundant information 

INTRODUCTION 1/4 
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What is a DBMS? 

A DBMS {Data Base Management System) 

is a software program that 

• stores, retrieves, and modifies data 

• guards the data's consistency 

• solves concurrency problems 

• allows a universal· interface to the data 

• regulates access to the data 

INTRODUCTION 1/5 



3 Generations of DBMSs 

• HIERARCHICAL 1960s 
a programmer can only specify 
one-parent-multiple-children 
relationships · 

• NETWORK 1970s 
a programmer can specify specific 
m u lti pi e-pa rents-m u lti ple-chi Id ren 
relationships 

e RELA TIONAL 1980s + 
the system automatically establishes 
all possible relationships 

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

ORACLE V2 - 1st commercial RDBMS 
(1979) 

INTRODUCTION 1/6 
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Fea tu res 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 data base structure 

• lntegrated Data Dictionary 

INTRODUCTION 
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SQL 's History 

• IBM's San Jose Research (1970s) 

several early SQL predecessors 

• SQL published in 1976 

Orad e announces first commercial 
RDBMS based on SQL (1979) 

SQUDS: IBM's first RDBMS (1982) 

082: IBM's second RDBMS (1985) 

. ~·. 

• ANSI makes SQL the lndustry Standard 

(Oct. 1986) 

INTRODUCTION 1/8 
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The Relational Approach 

• In a relational data base 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 1 
use this information. - · 

EMPTable 

EMPNO EN AME JOB MGR HIREDATE SAL COMM DEPTNO 

7369 SMITH CLERK 7902 17-DEC-80 800 20 

7499 AL LEN 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 119 



Tab/es, 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 forJO NES 
has the val u e 2,975. 

Rows Columns 

EMP Table 

EMPNO EN AME JOB MGR HIREDATE SAL COMM OEPTNO 

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 JO NES 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 1/10 
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Related Tables 
• The information in one table may be related to the 

information in another. 

• Each employee in EMP, for example, has a 
department number (DEPTNO) that refers toa 
department number in atable named DEPT. 

DEPTTable 
DEPTNO DNAME LOC 

40 OPERATIONS BOSTON 

30 SALES CHICAGO 

20 RESEARCII DALLAS 

10 4. ACCOUNTING l\óÍW YORK 

EMPTable 

EMPNO EN AME 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 JO NES 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 

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

INTRODUCTION 1/11 



• You can keep employee information logically 
distinct from department information by storing it 
in a separate table. 

• Yo u may join information from two or more tables 
if yo u wish: for example, to find the location (LOC) 

, . .. 

in DEPT ot any employee in EMP. t 

• When tables ha ve related columns the commo'n 
values in these columns allow join operations. 

INTRODUCTION 1/12 
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SQL *Plus Commands 
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 get stored in the SQL 
buffer. 

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

• SOL *Plus commands: 

@ define pause 
# del quit 
$ describe remark 
1 disconnect run 
accept document save 
append edit set 
break exit show 
btitle get spool 
change help sqlplus 
clear host start 
column input timing 
compute list ttitle 
connect newpage undefine 
copy 

INTRODUCTION 1114 
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SQL Commands · 

• SOL commands are used to create, store, change, 
retrieve and maintain the information in an Oracle 
Data base. 

• A SQ( command is stored in a part of memory 
called the SQL buffer where it remains until a new 
command is entered. 

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

alter 
audit 
commit* 
comment 
crea te 
delete 

drop 
grant 
insert 
loe k 
no audit 
rename 

revoke 
rollback* 
select 
update 
validate 

• 

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

INTRODUCTION 1113 
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Logging onto SQL *Plus 

• Access your operating system 

USERID: 

PASSWORD: 

• At the Operating System prompt: 

SQLPLUS <return> 

ENTER USERNAME: SCOTT <return> 

ENTER PASSWORD: <return> 

• Password does not show 

DATABASE QUERIES 212 
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Getting HELP 

• List of all SQL and SQL *Plus commands: 

SQL> HELP 

• lnformation about a particular command: 

SQL> HELPSELECT 

SQL> HELPCREATE 

• To see a list of the current help topics: 

1 
SQL> HELPTOPICS 1 

l 

OATABASE QUERIES 2/3 
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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 the data base 

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

/ TAB 
A list of the tables, views, and synonyms 
that yo u have created 

DTAB 
Tables that make up the data dictionary 

/COL 
A list of all column definitions for the 
tables you created -

· CATALOG (CAT) Cv~~:R.TAeu:s) 
A list of all tables you have access to 

/ CAT 

DATABASE QUERIES 2/4 
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The DESCRIBE Command 

• lf you want to obtain a description of a specific 
table, use the DESCRIBE command 

• The description will contain 

NAME 
na me 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 DEPI' 

N ame NULL? Tvue 

DEPI'NO NUMBER(2) 

DNAME CHARU4) 

LOC CHARU3l 

2/S 
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General Query Syntax 

• By using SOL you can query a data base in an 
endless number of ways 

• Although SOL is highly flexible,it still has a very 
speófic syntax . 

• lt is possible to phrase a SOL question wrong, and 
end up with either no results at all, or answers toa 
question yo u didn't realize yo u asked 

• The overall syntax is very simple: 

SELECT .•. 

FROM ••. 

[ WHERE ... ] 

GROUP BY ••• 

[ HAVING ••. ] 

[ ORDER BY ..• ] 

DA TASASE QUERIES 2/6 
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Selecting Al/ Columns 

.._ __ __,(> W hat data are in the EMP table? 

SQL> SELECT < • J - asterisk means all 
FROM• EMP; columns 

EMPTable 

EMPNO EN AME 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 JO NES 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 

7782 CLARK MANAGER 7839 09.JUN-81 2,450 10 

7788 SCOTT ANALYST 7566 09-NOV-81 3,000 20 

7839 KJNG PRESIDENT 17-NOV-81 6,000 10 

7844 TURNE K SALESMAN 7698 08-SEP-81 1,600 o 30 

7876 ADAMS CLERK 7788 23-SEP-81 1,100 20 

7900 JAMES CLERK 7698 03-DEC-81 950 30 

7902 FORO ANALYST 7568 03-DEC-81 3,000 20 

7934 MILLER CLERK 7782 u,JAN-82 1,300 JO 

., 

• Yo u use the * to see all columns of the table · 

DATABASE QUERIES 
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Selecting a Specific Column 

SQL> SELECT 

FROM 

column name 

~----------------------, l EMP Table . l 
IEMPNO ENAKB JOB MGR HIREDATE SAL COMM DEPTNO 1 

' -- ," . 

-- .... -. . 

1 7369 SMl'l'H CLERK 7902 17-DEC-80 800 20 l i 
1 7499 ALLEN. SALESMAN 7698 20- 30 l 

• 

1 7521 WARD SALESMAN 7698 22- 30 l 
1 7566 JON!S · MANAGER 7839 02· ENAME 20 l 
1 7654 MARTIN SALESMAN 7698 28 30 l 1-- - -, __ -..., SMJTH·· 'J 

Selecta column na me 
to return the values 
within it 

AL LEN 

WARD 

JONES 

MA1l'I'1N 
< ,' 

BLAKE 
CLARK . 
,, ,•' ., -

fJCI?l"! •. 
,~f!,~;:, 
·'l'DBNER' 
~iVs. 
·,, .• ,"-0-;,:< ... }_ J.W¡B·,; 

::.OmdJ: 
~~.::::~Y!-·~-
JIII;(BR'. 

DATABASE QUERIES 2/8 
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Selecting M u/tiple Columns 

SQL> SELECT EMPNO,ENAME,JOB 

FROM EMP; 

r:----- ~-- -----··----- ---, 
EMPTable 

-1 . · .... - .. · 1 
1 

.. 1 l 
. SMITH . CLBRK 7902 17-DEC-80 800 20 ... 1 

• .. '1499 AL LEN SJ\LESMAN 7698 20·FEB·81 1,600 300 30 
1 .<\?Ul ·wARD. SALESMAN . . ~. 7698 

EMPTable 
o 

1 ,,.¡',• ', 

. : 11166 JONBS • M'ANAOER·· 7839 o 
1 

7698 EMPNO EN AME JOB 
~J 

7369 SMITH CLERK 

7499 AL LEN SALESMAN 

7521 WARD SALESMAN 

• Place a comma 7566 JO NES MANAGER 

between each 7654 MARTIN SALESMAN 

column name 7698 BLAKE MANAGER 

7782 CLARK MANAGER 

7788 SCO'IT ANALYST 

• All rows aphear 
7839 KING PRESIDENT 

for each co umn 
7844 TURNER SALESMAN 

selected 
7876 ADAMS CLERK 

7900 JAMES CLERK 

7902 FORD ANALYST 

7934 MILLER CLERK 

DATABASE OUERIES 2/9 



~ --. 

Reordering Columns During Selection 

SQL> 

SQL> 

EMPNO, ENAME,JOB ' SELECT 

FROM EMP; r\ 

_vJ EMPTable ___ _.. 
EMPNO ENAME JOB .-

7369 SMITH CLERK 

7499 ALLEN SALESMAN 

7S21 WARD SALESMAN 

~66 J~S MANAGEJI... , ,, ...., ...... ,, ' 

SELECT JOB, EN AME, EMPNO 

' FROM EMP; 

-EMPTab/e 

JOB EN AME EMPNO _. 

CLERK SMITH 7369 

SALESMAN ALLEN 7499 

SALESMAN WARD 7521 

~AGE'"' JONES 7~ , ,, ...., ...... " ' 
• The order of selection determines the 

order of display 

OATABASE QUERIES 2110 
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Selecting Rows 

• lf you don't specify a WHERE clause, al/ rows will be 
selected 

• By specifying a WHERE clause, you can choose 
specific rows 

SQL> SELECT EN AME 

FROM EMP 

WHERE DEPTNO =JO; r----------- --- -·---- ---, 
1 EMPTable 

EMPI"O EN AME JOB MGR HIREDATE SAL COMM DEPTNO 

7369 SMITH CLERK 7902 J7-DEC-80 800 20 

7499 ALLEN SALESMAN 7698 20-FEB-8J J,600 300 30 

752J WARD SALESMAN 7698 22-FEB-8J J,250 500 30 

7566 JONES MANAGER 7839 02-APR-8J 2,975 20 

7654 MARTIN SALESMAN 7698 28-SEP-8J 1,250 1400 30 

7698 BLAKE MANAGER 7839 OJ-MAY-8J 2,850 30 

77821 CLARK jMANAGER 7839 09.JUN-8J 2,450 10 

7788 SCOTr ANALYST 7566 09-NOV-81 3,000 20 

7839IKINo,]i~>:jpftESIDENT 17-NOV-81 5,000 JO 

7844 TURNER SALESMA ,500 o 30 

7878 ADAMS CLERK ,lOO 20 

7900 JAMES CLERK 950 30 

7902 FORD ANALYST ,000 20 

7934(unv;a,: jcLERK ,300 10 -------J .. ________ 

DATABASE QUERIES 2111 
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Ordering Rows in a Sequence 

• In the relational model, rows have no particular 
order 

• The ORDER BY command is the only way yo u can 
ensure rows will be displayed according to specific f 

criteria 

1' 

SQL> SELECT EN AME SQL> SELECT EN AME 
FROM EMP; FROM EMP 

ORDD BY BNAKB; 

~ 
1-

EN AME EN AME 

SMITH AOAMS 
ALLEN ALLEN 
WARO BLAKE 
JO NES CLARK 
MARTIN FORO 
BLAKE JAMES 
CLARK JONES 
SCOTT KING 
KING MARTIN 
TURNER MILLER 
ADA MS SCOTT 
JAMES SMITH 
FORO TURNER 
MILLER WARO 

Unordered Ordered 

DATABASE QUERIES 2/12 



Ordering Rows by 
Multiple Criteria 

• When ordering by multiple criteria, · 

• Primary Order is the first column listed 

• Secondary Order is the second column 
listed 

• And so on ... 

• The default is Ascending Sequence (ASC) 
(Ato Z, not Z toA) 

• To order in a Descending Sequence, you add the 
word DESC after you specify which column to arder 
by 

SQL> SELECT • 
FROM DEPT 

ORDERBY DEPTNO DESC; 

DEPTNO DNAME LOC 

40 OPERATIONS BOSTON 

30 SALES CHICAGO 

20 RESEARCH DALLAS 

10 ACCOUNTING NEWYORK 

DATABASE QUERIES 2113 
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Selecting Specific Rows: 

A Single Condition 

In the WHERE el a use you can compare a column 
value to t 

• a CHARACTER constant by using single 
quotes 

where ename = 'SMITH' 

Note: The case you use matters within 
quoted constants 

• an AR/THMETIC EXPRESSION with no 
quotes 

where deptno = 20 

• another COL UMN val u e 

OATABASE QUERIES 

where emp.deptno = dept.deptno 
(This construct, known as a JOIN, wi/1 be 
discussed later.) · 

2/14 
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Logical Operators 
for Selecting Rows 

Eguality and lnequality Operators 

Equal to 
Not equal to 
Greater than 
Greater than or equal to 
Less than 
Less than or equal to 

Other Operators 

Equal to any member of 
the following list 

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

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

Not applicable/missing value 

Reverses so me of the above operators 
(e.g. NOT IN, /S NOT NULL) 

OATABASE QUERIES 2115 
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>= 
< 
<= 

IN (list) 

BETWEEN/ow 
ANDhigh 

LIKE 
% 

-
ISNULL 

NOT 
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Lists of Values: 
/Nand NOTIN 

• The IN operator lets yo u select rows that match one 
of the val u es in a list (uses an OR evaluation) 

~...1 --· _-__ ""-. Which employees are either clerks or 
V analysts? 

SQL> SELECT ENAME,JOB 

FROM EMP 

WHERE JOB IN !'CLERK', 'ANALYSrl; 

EN AME JOB 

SMJTH CLERK 

SCOTT ANALYST 

ADA MS CLERK 

JAMES CLERK 

FORD ANALYST 

MILLER CLERK 

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

SQL> SELECT EN AME, JOB 

FROM EMP 

WHERE JOB NOT IN ('CLERK', 'ANALYS'rl; 

DATABASE OUERIES 2/16 
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A Range of Values: 
BETWEEN and NOT BETWEEN 

• The BETWEEN operator lets yo u select rows that 
contain val u es within a range . 

._1_-----~ Which employees earn between 
V $2,000 and $3,000? 

SQL> SELECT ENAME.JOB,SAL 

FROM EMP 

WHERE SAL BETWEEN 2000 ANO 3000; 

• Conversely, NOT BETWEEN selects rows outside of a 
range. 

SQL> SELECT ENAME,JOB,SAL 

FROM EMP 

WHERE SAL NOT BETWEEN 2000 AND 3000; 

• 
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Looking for a Pattern: 
LIKE and NOT LIKE 

• To search for a string of characters, use the LIKE 
operator in the WHERE clause 

.._ __ -lf'-.. List all employees whose names begin 
V with the letter S. 

SQJ.> SELECT EN AME, DEPTNO 

FROM EMP 

WHERE EN AME LIKE 'S'Jc'; 

""' List all employees whose names end .....__ __ _,V with the letter K. 

SQL> SELECT EN AME, DEPTNO 

FROM EMP 

WHERE EN AME LIKE ''I,K'; 

'------1[> List all employees whose names begin 
with a W followed by exactly 3 
characters. 

SQL> SELECT EN AME, DEPTNO 

FROM EMP 

WHERE ENAME LIKE "W ___ '; 

• Notice that the wildcard symbol % will match a 
string of any length, while the matches a single 
character. --

DA TASASE OUERIES 2/18 
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• Use NOT LIKE to select rows that do not match a 
pattern. 

L..l _, ----lr> List all employees whose job titles do 
not begin with the string SALES. 

SQL> SELECT ENAME,JOB 

FROM EMP 

WHERE JOB NOT LIKE '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. 
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NULL Values: 
/S NULL and /S NOT NULL 

• A NULL value in a number column is not the same 
as a zero. 

• Zero is a number; NULL is nota number 

• NULL means that the value is unknown, missing, or 
not applicable; it should not be treated like a zero. 

• Searching for NULL values: 

IL...·-· _. __ "'- List all employees who are not eligible 
V for commission (ie., whose commission 

column is NULL). 

SQL> SELECT ENAME,JOB 

FROM EMP 

WHERE COMM 15 NULL; 
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• Searching for non-NULL values: 

..__ __ __.[> List a~l er:nployees who are eligible for 
commlsslon. 

SQI.> SELECT ENAME,JOB 

FROM EMP 

WHERE COMM IS NOT NULL; 

• Note: NULL values do not take up any storage 
space in an Oracle RDBMS. 
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Multip/e 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; · 

EN AME JOB 

SMITH CLERK 

JO NES MANAGER 

• SING LE condition SCOTT ANALYST 

ADA MS CLERK 

FORO ANALYST 

SQL> SELECT EN AME, JOB 

FROM EMP 

WHERE DEPTNO = 20 

"7' AND JOB!= 'CLERK'; 

EN AME JOB 

JO NES MANAGER 

e MU LTIPLE condition SCO'M' ANALYST 

FORO ANALYST 
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• The AND operator adds further criteria selected 
rows must meet. 

• In contrast, the OR operator specifiés selection of 
rows where either condition is met. 

SELECT ENAMEoJOB SELECT ENAMEoJOB 

FROM EMP FROM EMP 

WHERE DEPTNO = 20 WHERE DEPTNO = 20 

AND JOB!= OCLERKO: OR JOB != OCLERKO: 

l.o 
EN AME JOB ... EN AME JOB 

JO NES MANAGER SMITH CLERK 

SCOTT ANALYST ALLEN SALESMAN 

FORD ANALYST WARD SALESMAN 

JO NES MANAGER 

MARTIN SALESMAN 

BLAKE MANAGER 

CLARK MANAGER 

SCOTT ANALYST 

KING PRESIDEST 

TURNER SALESMAS 

ADAMS CLERK 

FORO ANALYST 
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Precedence of 
Multiple Operators 

• You m ay use AND and ORina 
single WHERE clause 

• You should use ( ) to establish precedence 

• Order of evaluation if yo u don't specify ( ): 

First ANO 

Then OR 

-. • For Example: 

WHERE 
AND 
OR 

DEPTNO 
JOB 
SAL 

----
> 

30 
'SALESMAN' 
2000 

This refers to salesmen in dept 30 or any employee 
who makes o ver $2,000 

lt doesn't refer to anyone in dept 30 who is either a 
salesman or who makes over $2,000 
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lntroduction to 
Expressions 

--. 

• Yo u can use SQL like a calculator to express val u es 
with arithmetic operators. These include: 

* 

1 

ADD 

SUBTRACT 

MULTIPLY 

DIVIDE 

• These operators can be used in just about any kind 
of da use, including 

SELECT 

WHERE 

ORDERBY 

and other clauses you willlearn about later. 

Note: lt does not make sense to use an arithmetic 
operator in the FROM da use. 
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Numeric Expressions 

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

SQL> 

DATABASE QUERIES 

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

SELECT EN AME, SAL, COMM, 

COMMISAL 

FROM EMP 

WHERE COMM > .o5•SAL 

ORDERBY COMMISAL DESC; 

EN AME SAL COMM COMM/SAL 

MARTIN 1,250 1,400 1.12 
WARD 1,250 500 .4 
AL LEN 1,600 300 .1875 
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Numeric Expressions 
with Multiple Operators 

• You m ay nest multiple expressions together 

• Here's the Order of Evaluation: · 

Evaluated First: 
Mültiplication 
Division 

Evaluated Next: 
Addition 
Subtraction 

* 
1 

+ 
-

• Evaluation occurs from left to right, wherever the 
above ordering of evaluation does not apply 

• You can control the arder of evaluation with the 
use of () 

For instance: 

12*(SAL + COMM) ! = 12*SAL + COMM 
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Using Expressions in 
DATE Arithmetic 

• Yo u can use expressions to specify val u es that 
involve DATE values -- arithmetic uses days as the 
basic unit 

• You can both add and subtract dates 

• Here are sorne 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-87 and 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 
the one that you specified when you created the 
table 

_j 

--·:1 

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

• To specify an alias, follow the column na me with a 
blank and then the alias na me you want 

• Here's an example: 

SQL> SELECT 

FROM EMP 

WHERE DEPTNO = JO 

DATABASE QUERIES 

EMPLOYEE 

CLARK 
KING 
MILLER 

2129 
... 



( 

Column Aliases and Expressions 
• lf a SELECT el a use 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. 

1 · ~ W ho earns a commission that is more 
than 5% oftheir base salary? 

SQL> SELECT ENAME,SAL,COMM,COMMISAL "CISRATIO" 

FROM EMP 

WHERE COMM > .os•SAL 

ORDEK BY Cm! MISAL DESC; 

EN AME SAL COMM CIS RATIO 

MARTIN 1,250 1,400 1.12 
WARD 1,250 500 .4 
ALLEN 1,600 300 .1875 

• Notice that the expression itself, not the alias, is 
referenced in the ORDER BY clause. This rule also 
applies to all other clauses in the SELECTstatement. 

• Also notice that an alias containing special 
characters such as a blank and a slash (1} must be 
enclosed in double quotes. 

• The alias affects the SELECTcommand in which it is 
. used. lt has no effect on other queries. 
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General Query Syntax: 
ASummary 

• The overall syntax is very simple: 

SELECT ... 

FROM ... 

[ WHERE •.• ] 

GROUP BY .•. 

[ HAVING .•. ] 

[ ORDER BY .•• ] 

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

SELECT 
FROM 
WHERE 
ORDERBY 

DATABASE OUERIES 

col1,col 2 ... col n 
tablename 
conditions are true 
col1, col 2 ... col n 
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Background for 
Editing SQL Statements 

• SQL BUFFER 
This buffer holds the CURRENT SQL COMMAND 
until yo u en ter another SQL command or exit 

• SQL *Plus commands for editing 

LIST or l. • Display the contents of the SQL Buffer 

L/ST 4 - List the fourth line of the Current SQL 
Command 

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

INPUT or 1 • Add one or more lines to the Current 
SQLCommand 

APPEND orA - Add text to a line 

DEL - Delete one line 

RUN • List and run the statement in the SQL Buffer 

1 - Run the statement in the SQL Buffer 

EDIT - Write the statement in the SOL 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. 

DATABASE QUERIES 2/32 
¡ 
! 
1 
1 , 



\ 
/ 

. -- . . . ~ 

3. Data Manipulation i 



SQL> 

lnserting Data 

' INSERT INTO DEPT 

VALUES 00, 'ACCOUNTJNG', 

'NEW YORK'l; 

OEPTTable 

DEPTNO DNAME LOC 

10 · ACCOUNTJNG · NEWYORK · 
''' .> 

-' 

• Atable must be created befo re yo u can insert data 

• Separate val u es with commas 

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

• Each value must match the data type 
of targeted column · 

• Endose CHAR and DATE values in single quotes 
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More about lnserting Data 

SQL> INSERT INTO DEPI'(DNAME, DEPI'NOI 

! . 
1; 

VALUES ('ACCOUNTING',IO); 

DEPTTable 

DEPI'NO DNAME LOC 

-..... 10 .. ACCOUNTINQ .. :, ., ',,· .. :· 

left out 

• list column na mes in INSERT el a use to 

• forego data entry for one or more 
columns 

• enter data in a specific sequence 

• Values must be listed in the order specified by the 
INSERT el a use 
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lnserting a Row from Another Table 

• Yo u can use the INSERTcommand 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 lEMPNO, EN AME. DEPTNOl 

SELECT ID, NAME. DEPARTMENT 

FROM OLD_EMP 

WHERE DEPARTMENT IN (10, 20, 30. 401; 
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Using Parameters in the 
INSERT Command 

• An /NSfRTcommand may contain parameters 
representing val u esto be provided when the 
command is run. 

• Each parameter consists of an & which is usually 
followed by the na me of the column. 

SQL> INSERT INTO DEPT 

V ALU ES <&DEPTNO, &DNAME, &LOCJ; 

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

• Repeated execution allows the user to insert 
multiple rows into atable quickly. 

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

SQL> INSERT INTO DEPT 

V ALU ES (&DEPTNO, '&DNAME', '&LOC'); 
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lnserting NULL Values 

• lf yo u don't include a column in the INSERT clause, 
the val u e for that column defaults to NULL 

• You may list NULL in the VALUES clause 
(unless you specified NOT NULL for that column) 

SQL> INSERT INTO DEPI' 
VALUES (50, 'EDUCATION', NULLl; 
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lnserting DATE Values 

• Default format for entering dates: 

'DD-MON- YY' 

L.---~[> Entera new employee 'STONE'. 

SQL> INSERTINTO EMP 

IEMPNO, EN AME, HIREDATEl 

VALUESI7963, 'STONE', '07-APR-87'1; 

• To automatically enter today's 

date and time: 

SYSDATE 

l:i<ú'"':, ·3.·, .•. {> Entera new employee 'KOHN', who 
was hired toda y. · 

SQL> INSERTINTO EMP 

(EMPNO, EN AME, HIREDATEI 

V ALUES (7600, 'KOHN' , SYSDATEl; 
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Updating Fields 

L.,_;.----1t> Promote Martin to Manager 

SQL> UPDATE EMP 

SET 

EMPTable 

EMPNO ENAME JOB 

7369 SMITH CLERK 

7499 ALLEN SALESMAN 

7521 WARD SALESMAN 

7566 JONES 

7654 MARTIN 

7698 BLAKE MANAGER 

7782 CLARK 

7788 SCOTT 

7839 KING 

MANAGER 

ANALYST 

PRESJDENT 

7844 TURNER SALESMAN 

7876 ADAMS CLERK 

7900 JAMES CLERK 

7902 FORO ANALYST 

7934 MILLER CLERK 

OATAMANIPULATION 

= 
= 

• lf yo u omit the WHERE 
da use all values in the 
column will change to the 
val u e in the SET el a use 
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Updating 
M u/tiple Rows 

1· [> Change all Salesmen to Market Reps. 

SQL> VPDATE EMP 

SET JOB 

WHERE JOB = 'SALESMAN'; t 

EMPTable 

EMPNO EN AME JOB 

7369 SMITH CLERK 

7499 ALLEN sll 
7521 WARD ~ 
7566 JO NES 

7654 MARTIN 

7698 BLAKE 

7782 CLARK MANAGER 

7788 SCOTI' ANALYST 

7839 KING 

7844 TURNER ~ 
7876 ADAMS CLERK 

7900 JAMES CLERK 

7902 FORD ANALYST 

7934 MILLER CLERK 
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SQL> UPDATE 

SET 

WHERE 

Updating 
Multiple Columns 

-· 

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

EMP 

DEPTNO = 40, JOB = 'MARKET REP' 

JOB = 'SALESMAN': 

EMPTable 

DEPTNO 

20 

1: 
20 

130 
30 

10 

20 

10 

130 
20 

30 

20 

10 

DATA MANIPULATION 

EN AME JOB 

SMJTH CLERK 

ALLBN - SALESMAN 

WARD .. .. SA1.BSI4AN 

JO NES MANAGER 

MARTIN .. SALESMAN 

BLAKE MANAGER 

CLARK MANAGER 

SCOTT ANALYST 

KING PRESIDENT 

'TUltNBR.SALESMAN. 

ADAMS CLERK 

JAMES CLERK 

FORO ANALYST 

MJLLER CLERK 

3110 

1 

1 

1 

• You can u 
multiple e 
by specifyi 

pdate 
olumns 
ng your 

changes in the SET 
el a use 



Deleting Rows 

• You cannot delete partial rows. 
lnstead, update the column to NULL. 

• The WHERE clause determines which 
rows are deleted: 

lf yo u forget the WHERE el a use, yo u will delete all 
the rows ·t 

SQL> 

M artin quit. Remove him from the 
company raster. 

DELETEFROM EMP 

WHERE EMPNO = 7654; 

EMPTable 

EMPNO EN AME JOB MGR HIREDATE 

7369 SMITll CLERK 7902 17-DEC-80 

7499 ALLEN SALESMAN 7698 20-FEB-81 

7521 WARD SALESMAN 7698 

7566 JO NES MANAGER 

7698 BLAKE MANAGER 7839 01-MAY-81 

.-ZfG¡, C~"- M~R J13&... OI,J~..AI, 
.., .., V ~ .. 
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· Controlling When Changes Take Effect: 
COMMIT 

• lnsertions, deletions and updates to tables are not 
made permanent until work is committed to the 
data base. 

• Until work is committed, only the user who has 
m a de changes to tables can see those changes; 
other users se e the data as it was as of the last 
COMMIT. 

• A COMMIT m ay be explicit, implicit or automatic: 

Explicit COMMIT-
lssue the SOL command COMMITto make all 
pending changes permanent. 

SQL> COMMIT 
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lmplicit COMMIT-

The following SQL commands cause an implicit 
commit: 

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

Automatic COMMIT-

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

SQL> SET AUTOCOMMIT ON 

Note: SETcommands are covered in Chapter S. 
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Controlling When Changes Take Effect: 
ROLLBACK 

• The SOL command ROLLBACK cancels all pending 
changes by "rolling back" work. 

• On ROLLBACK the data base is resto red to its state 
at the time of the last COMMIT. 

SQL> ROLLBACK 
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Logical Transactions 

• All changes to the data base between successive 
COMMIT operations are called a transaction. 

• When a transaction is interrupted by a serious 

' . ---:"'lit 

error, such as a system failure, the entire J 
transaction is automatically rolled back. 

• 

• 

This prevents the error from causing 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. 

-
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How to Crea te a Tab/e 

SQL> CREA TE TABLE DE M' 

<DEPTNO NUMBER (2), 

DNAME CHAR (14), 

LOC CHAR 03)); 

DEPTTable ' ¡ .. 

D!Pl'NO DNAME··· .. LOC _.,. 

' 
'' ,, ... 

... 

• When yo u create atable yo u specify the 

· tablename 

column names 

type of values in the column 

maximum width of the column 

e The DATA DIO"IONARY is automatically updated 

• Atable m ay have up to 254 columns 
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Rules for Naming 
Tables and Columns 

• Restrictions on names 

First character must be A-Zor a-z (but all are stored 
in uppercase) 

· Subsequent characters can also be numbers or $, #, 
and _ (commas not allowed) 

Na mes can bé up to 30 characters 

• Na mes must be unique 

Your table na me must be unique to your userid 

lt m ay not duplicate Orad e reserved words 

Column na mes must be unique within atable 

• Double quotes can be used 

lf you endose the table na me in double quotes, 
non e of the above character rules apply 

The case you use only makes a difference 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 

e CHAR (n) 
n = maximum length of char strings 
You can make n any length up to 240 characters 
Don't limit n - storage isn't affected 

• NUMBER (n,d) 
n - maximum number of digits 
d = maximum number of digits right of decimal 

• DA TE consists of 
The relevant date plus the actual time of day 

• LONG 
Up to 65,536 characters (64K) may be stored per 
field 

• RAW 
Raw binary data 
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Forbidding NULL Values 

• Sometimes you want to make su re a column does 
not end up with any NULL val u es 

For instance, yo u might want to forbid a row from 
being inserted into the EMP table if the Employee 
Number is unknown • 

• To forbid NULL val u es in a column, enter the NOT 
NULL da use at the end of the column information 

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

SQL> CREATETABLE DEPI' 

(DEPI'NO NUMBER (21 NOT NULL, 

DNAME CHARU41, 

LOC CHAR1131l; 
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SQL> 

Adding a New Column 

Toa Table 

ALTERTABLE DEPT 

ADD IHEADCNT NUMBER13)); 

r--------------
DEPTTable 

1 
DEPTNO DNAME LOC 

1 JO ACCOUNTING NEWYORK 

1 20 RESEARCII DALLAS 

1 30 SALES CHICAGO 

1 40 OPERATIONS BOSTON 

1 
DEPTTable L 
DEPTNO DNAME LOC 

' 

JO ACCOUNTING NEWYORK 

20 RESEARCII · DALLAS 

30 SALES CHICAGO 

40 OPERATIONS BOSTON 

• When a new column is first added, 

all of its rows are NULL 
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En.farging a Column: 
ALTER TABLE and MODIFY 

SQL> ALTERTABLE DEPT 

MODIFY DNAME CHAR(20l; -------------DEPTTable 
: DEPTNO DNAME LOC 

1 JO ACCOUNTING NEW YORK 

1 20 RESEARCH DALLAS 

1 30 SALES · CHICAGO 

1 40 OPERATIONS BOSTON 

1 

, 
1 
1 
1 
1 
1 
1 

L- DEPTTable 

[>Loe DEPTNO 1 DNAMR .··· ''•,) .. 

JO ACCOUNTING NEWYORK 

20 RESEARCH DALLAS 

30 SALES CHICAGO 

40 OPERATIONS BOSTON 

• ALTER the TABLE to change the column size 

• Yo u m ay not reduce unless column is empty 

• Nor may yo u change datatype unless the 
column is empty 

• You cannot modify a column to make it NOT 
NULL unless all rows have val u es in that 
column 
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Views 

• A View is like a window through which yo u can 
view or change information in atable 

• A View is a Virtual Table 

· • lt looks like atable, but it does not exist 
,; as su eh 

• lts data are derived from tables 

• However, there is 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 

• Yo u can have multiple views of the same table 

EMPTable 

EMPNO ENAME JOB 

.....,_,_ SMlTH CLERK 
7499 ALLEN SALESMAN 
7521 WARD SALESMAN 
7566 ~Wifj.im, 
7654 MARTIN SALESMAN 
7698 
7782 
7788 SCOTT ANALYST 
7839 KING PRESIDENT 

844 TURNER SALESMAN 
76 ADAMS . CLERK ' 

7 oo oJAME~L ;" .CLERK 
7 2 FORO ANALYST 
79 MUJ.ER . CLERK 

.ENAMfi JOB 

View o(Clerks 

CREATING TABLES & VIEWS 

MGR HIREDATE SAL COMM DEPTI'O 

7902 17-DEC-80 800 
7698 20-FEB-81 1,600 
7698 22-FEB-81 !¡M~,.. 
7839 02-APR-81 lil Se 
7698 28-SEP-81 
7839 01-MAY-81 
7839 09-JUN-81 
7566 09-NOV-81 3,000 

17-NOV-81 5,000 
7698 08-SEP-81 1,500 
7788 23-SEP-81 1,100 
7698 03-DEC-81 950 
7566 03-DEC-81 3,000 
7782 23.JAN-82 1,300 

View o( Managers 
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Creating, Naming, and Looking 
at Views 

• Creating a VlfWis different than creating atable: 

SQL> CREATEVJEW MANAGERS AS 

SELECT EN AME, JOB, SAL 

FROM EMP 

WHERE JOB =-- 'MANAGER'; 

VJEW CREA TEO 

• You may use any val id SELECTstatement which 
does not canta in an ORDER BY el a use when 
creating a View 

• To loo k ata view yo u SELECT information as if 
the VIEWwere aTABLE 

SQL> SELECT • 

FROM MANAGERS; 

EN AME JOB SAL 

JO NES MANAGER 2,975 
BLAKE MANAGER 2,860 
CLARK MANAGER 2,450 

CREATING TABLES & VIEWS 4/10 
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Creating Views with Alias Column Na mes 

• Unless otherwise specified, a view inherits the 
column na mes from the table on which it is based. 

• To give the view column na mes different than 
those in the base table, use the following syntax: 

CREA TE VIEW viewname (alias, alias, ..• ) 
AS query; 

SQL> CREA TE VIEW MYDEPT 

IPERSON, TITLE, SALARYI 

AS SELECT EN AME, JOB. SAL 

FROMEMP 

WHERE DEPTNO = JO; 
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More About Views: 
WITH CHECK OPTJON 

• The W/TH CHECK OPTION specifies that inserts and 
updates performed through the view should not be 
allowed to manipulate data that the view cannot 
select. 

SQL> CREA TE VIEW DEPI'20AS 

SELECT EN AME, JOB, SAL, DEPTNO 

FROMEMP 

WHERE DEPTNO = 20 

WITH CHECK OPTJON; 

Now, the following update statement would 
produce an error . 

• SQL> UPDATEDEPI'20 

SET DEPI'NO = 30 

WHERBENAME = 'WARD'; 

CREATING TABLES & VIEWS 4112 
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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 befare removal 

• To copy aTable 

Use the CREA TE TABLE command with an AS 
el a use followed by a subquery 

In Chapter 7 you willlearn about subqueries 

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

SQL> CREATETABLE EMP2 

AS SELECT 0 FROM EMP; 
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Dropping Tables and Views 

• Dropping TABLES 

The SQL command is DROP TABLE table name 

lf yo u have data in the table, it will be deleted 
permanently 

Once the table is gone, yo u cannot get it back 

• Dropping VIEWS 

The SQL command is DROP VIEW view na me 

The TABLE(s) on which the VIEWis 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 

FROM 

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

DEPTNO. EN AME, SAL 

EMP 

WHERE SAl.> 2000; 

......... -----------------------..., 
1 EMPTable 

1 EMPNO ENAME JOB MGR HIREDATE SAL COMM DEPTSO 

1 
1 
1 1 

1 7369 SMITH CLERK 7902 

1 7499 ALLEN SALESMAN 7698 

SALESMAN 7698 

1 MANAGER 7839 

1 
1 
1 
1 
1 
1 
1 

752J WARD 

75661 .TONES 

7654 MARTIN SALESMAN 7698 

7698 BLAKE MANAGER 

7782 CLARK ·. MANAGER 

7788 SCOTT .. : ANALYST 

7839 KINQ · . PRESIDENT 

7839 

7839 

7 

J7.DEC·80 800 

20-FEB-8J J,600 

22-FEB-81 J,250 

02:APR-8J 12,875 

28-SEP-81 J 250 
' 

OJ.MAY-8J .~ .. 

09.JUN·8J 2,4&0 .· 

1 7844 TURNER SALESMAN 7 DEPTNO EN AME 
1 7876 ADAMS CLERK 

1 7900 JAMES CLERK 

1 7902(;;.POilDy; 'IANALYST 

1 7934 MILLER CLERK 

L..---------• SQL only provides 
.raw information 

7 

7 

7 

7 

-
/ 

JO KING 

JO CLARK 

20 FORO 

20 SCO'M' 

~ 20 .IONES 

30 BLAKE 

300 . 

500 

J400 

SAL 

5000 

2450 

3000 

3000 

2975 

2850 

20 1 
30 1 
30 

20 

30 

30 

1 o 
o F' 
o 
o 
o 
o 
o 
o 
..1 ~ 

• In contrast, SQL *Plus allows you to customize 
your reports 
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Report Formatting with 
SQL*Pius 

( · ~ Show the employees in each department 
'------V who have salaries exceeding $2,000. 

MONMAR12 page 1 

SAMPLE REPORT for 
HITECH CORP. 

DEPARTMENT NAME SALAR Y 

10 KING $5,000 
CLARK 2,450 

•••••••••••••• 
sum $7,450 

20 FORO $3,000 
SCOTT 3,000 
JONES 2,975 

•••••••••••••• 
sum $8,975 

30 BLAKE $2,850 
•••••••••••••• 

sum $2,850 

STRICTL Y CONFIDENTIAL 

SQL •Plus REPORTING 5/4 

f 



SQL> 

SQL> 

SQL> 

SQL> 

SQL> 

SQL> 

SQL> 

SQL> 

SQL> 

A Sample of SOL *Plus 
Format Commands 

COLUMN DEPI'NO HEADING DEPARTMENT 

COLUMN EN AME HEADING NAME 

COLUMN SAL HEADING SALAR Y 

COLUMN SAL FORMAT $99,999.00 

TTITLE 'SAMPLE REPORT for 1 HITECH CORP.' 

BTITLE 'STRICTL Y CONFIDENTIAL' 

BREAK ON DEPI'NO 

COMPUTE SUM OF SAL ON DEPI'NO 

RUN 

• A semicolon is' not required after a SQL *Plus 
command. 

• A SQL statement must be run to see the 
effects of SQL *Plus format commands. 
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Headings & Footers 

SQL> TTITLE 'SAMPLE REPORTfor 1 HITECH CORP' <return > 

SQL > BTITLE RIGHT 'STRICTLY CONFID TI AL' <return > 

Options: 
LEFT 
CENTER 
RIGHT 

Each vert1calline 
produces a line 
feed 

No 
semicolon 
needed 

• Date and page number automatically appear · 
at top of page when using this form of TTITLE 

• 8oth title commands remain enabled until 

SOL *Plus REPORTING 

yo u reset to another title 

session is over 

title commands are disabled: 

TTITLEOFF 
BTITLEOFF 

S/6 
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Column Na mes 

• Column na me will correspond to HEADING 

SQL> 

single quote marks not needed 
if heading is one word 

COLUMN ENAME HEADING EMPLOYEE 

no semicolon 
needed 

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

SQL> COLUMN ENAMI:: HEADING 

Skip to new 
line 

• Yo u can undo a column specification by clearing 
it 

1 SQL> COLUMN ENAME CLEAR 

1 

SOL *Plus REPORTING sn 
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Formatting Columns 

SQL> COLUMN ENAME FORMAT A15 

SQL> COLUMN SAL FORMAT 19,999.99 

SQL> COLUMN COMM LIKE SAL 

... 

• The LIKE e a use makes one column look 
exactly like another 

• lt copies the format and heading of the column 

SQL •Ptus REPORTING 518 
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Ordering 
Rows Together 

-SQL> BREAK ON DEPTNO "" r----.no s emicolon 

• 

• 

• 

SQL> SELECT DEPTNO, EN AME 

FROM EMP 'semi colon 
ORDERBY DEPTNO; 

EMPTable 
DEPTNO EN AME 

JO CLARK 

MJLLER 

BREAK KING 

can suppress 20 SMJTH 

repetition of SCO'M' 

val u es JONES 

ADAMS 

ORDERBY FORO 

clause is 30 ALLEN 

needed to BLAKE 

control the TURNER 

break JAMES 

MARTJN 

WARD 

Only one break command may be in effect, 
but you may break on more than one column 
by: 

BREAK ON co/1 ON co/2 

SQL *Plus REPORTING 519 
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Breaking Up 
Sets ofRows 

SQL> {sREAKON 

SQL> SELECT 

FROM 

ORDERBY 

• o 
b 
d 

ouble spacing 
etween 
epartments 

LEAR BREAK erases 
nd disables the 

• e 
a 
B REAK command 

ay break on pages • M 
b 
B 

y 
REAKONPAGE 

DEPTÑO 1 SKlP 

DEPTNO, EN AME 

EMP 

DEPTNO; 

EMPTable 

DEPTNO 

lO 

20 

30 

• May break on report 
by 
BREAK ON REPORT 

2 1 

~ 

EN AME 

CLARK 

MILLER 

KING 
.-1 

SMITII 

SCOTT 

JO NES 

ADAMS 

FORO 

ALLEN 

BLAKE 

TURNER 

JAMES 

MARTIN 

WARD 

• May break on severa! conditions, for example: 
BREAK ON PAGE ON REPORT 

SOL *Plus REPORTING S/10 
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Disp/aying Computations 
on Groups 

SQL> BREAKON DEPTNO SKJP 2 

SQL> 1 COMPUTE BU.M OF SAL · · .. ON . DEPl'NO 

SELECT DEPTNO, EN AME, SAL 

FROM EMP 

ORDERBY DEPTNO; 

• Sums the Salaries for each 
department 

• The SKIP el a use allows yo u tose e 
the rows for each department 
more distinctly 

SOL •Plus REPORTING 5/11 
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Other COMPUTE 
Commands 

COMPUTE AVG OF sal ON deptno 

COUNT number of non-null 
val u es 

MAX highest val u e 

M/N lowest value 

STD standard deviation 

VAR variance 

NUMBER number of rows 

e CLEAR COMPUTES 

• COMPUTE is left enabled until 

- it is disabled 

- it is respecified 

- session ends 

e To disable it, enter CLEAR COMPUTE 

SQL *Plus REPORTING 5/12 
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SQL *Plus Environment Commands: 
SHOWandSET 

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

SHOWoption 

SQL> SHOW AUTOCOMMIT 

• SHOW ALL - displays all settings 

• Specify settings with the SET command: 

SET option value 

SQL> SET AUTOCOMMIT ON 

SQL*Pius REPORTING 5/13 



· • SET commands include (default settings are 
underlined): 

SET AUTOCOMMIT{OFF/ON/IMMEDIATE) 

ON or tMM- enables automatic committing of 
changes. . 

SET ECHOSET {OFF/ON} 

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

OFF- suppresses display of commands 

SETFEEDBACK{OF~ON} 
1 

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

OFF- message will be suppressed 

SET HEADING {OFF/ON} 

ON- column headings displayed in reports 
OFF- headings suppressed 

SET LINESIZE (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 is 14 
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• SET commands (continued}: 

SET PAUSE {OFF/ONftext) 

ON- forces u ser to press [Return] befo re 
displaying next page of output 

OFF- suppresses wait 
Text- specifies message to be displayed as 

prompt 

SET BUFFER buffer 
Buffer beco mes the cu"rrent buffer. SQL is the 
default buffer. · 
The SQL buffer can hold only one SQL 
command ata time. Use another buffer if you 
want to input SQL *Plus commands in addition · 

. toa SQL command 

• Settings rema in in effect for the current SQL *Plus 
session. 

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

SOL *Plus REPORTING 5/15 
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SQL> 

SQL> 

SET NULL 

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

SET NULL ' NO DATA' 

SELECT ENAME,COMM 

FROM EMP 

WHERE DEPTNO = 30; 

EN AME COMM 

AL LEN 300 

WARD 500 

MARTIN 1,400 

BLAKE INODATA 1 

TURNER o 
JAMES INODATA 1 

• SET NULL is a SQL*Pius command 

• You use it to note missing values 

• The substitute can be any string 

SQL •Plus REPORTING 5116 
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Saving Commands toa File: 
The SAVE Command 

• To save a SOL command on disk use the SAVE 
command: 

SA VE file na me 

• The suffix .SOL is appended to the filename (unless l

there is a period in the filename). 

SQL> INPUT 

1 SELECT EMPNO, EN AME, JOB 

2 FROMEMP 

3 WHEREJOB = 'ANALYST' 

4 

SQL> SAVERESEARCH 

• A file named RESEARCH.SQL is now in your 
directory. 
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Using the Host System's Text Editor 
The EDIT Command 

• Yo u can run the host system's editor from SQL *Plus 
by entering the EDIT command: 

• 
• 

• 
• 

SQL> EDIT 

fD/Tedits the contents of the current buffer 

Any changes made during the edit session are 
saved back to the current buffer. . · 

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

To edit the contents of a file, enter ED/Tfollowed 
by the na me of the file: 

1 SQL> EDITRESEARCH 1 

• The suffix .SQL is added to the filename (except in 
cases where the filename already contains a period) 

SQL *Plus REPORTING 5/18 
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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. 

• To retrieve the file RESEARCH enter: 

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 a command file and 
runs the commands it contains. 

SQL> START RESEARCH 

• A command file executed with the START 
command m ay contain SQL *Plus commands and 
one or more SQL commands. 

• As with the GET command, the .SQL suffix need not 
be specified. 

SQL *Plus REPORTING 5120 
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Storing Output toa File: 
The SPOOL Command 

• To store the results of a query in a file as well as 
display them on the screen use the SPOOL 
command: 

lsQL> SPOOLTRYFILE 1 

• All information that is displayed on the screen will 
now be stored in the specified file as well. 

:r 

• Unless there is a period in the filename, a default , , 
suffix will be appended to the filename to identify 
itas a listing file. This suffix is system dependent. 
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• To stop spooling toa file enter: 

1 SQL > SPOOL OFF 1 

• To print query results, spool them toa file as 
described above. Then instead of SPOOL OFF 
enter: 

lsQL> SPOOLOUT 1 

• SPOOL OUTcloses the listing file and prints the file 
to the system's default printer. 
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Creating Batch Reports 

• To create a command file containing SQL *Plus 
commands and ene or more SQL commands use the 
system editor. 

1 SQL> EDITTRYFILE 1 

• Each SQL (not SQL *Plus) command must be 
followed by a semi-colon (ora slash as the only 
character on the line following the SQL command). 

SETECHOOFF 

SET AUTOCOMMIT ON 

SET PAGESJZE 25 

JNSERT JNTO EMP (EMPNO. EN AME. HIREDATEI 

VALUES (9999. 'GEJGER". SYSDATEl; 

INSERT JNTO EMP (EMPNO. EN AME. DEPTNOI 

VALUES (3333. 'SAMSON", 201; 

SPOOL NEW _EMP 

SELECT • FROM EMP 

WHERE DEPTNO = 20 

OR DEPTNO JS NULL 

1 

SPOOLOFF 

SET AUTOCOMMIT OFF 

Now save the file and exit from the system editor. 

• To execute this file use the STARTcommand . • 

SOL *Plus REPORTING 5/23 



{ You are ready to complete Practice Session Four. 

• 
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Purpose of Functions 

• Functions allow you to: 

• Modify values 

• Combine values to create new ones 

• Change val u e formats 

• You can use them in any type of query, including 
the more complex queries that are discussed in the 
next chapter. 

FUNCTIONS 612 
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Functions: 
Generallnformation 

• Like an expression, a function can be used in these 
clauses: · 

SELECT clause 
WHERE clause 
ORDER BY clause 

• Unlike an expression, a function uses this format: 

FUNCTION(argument) 

lt 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. 

FUNCTIONS 

SQL> SELECT EN AME FROM EMP 

WHERE LENGTH (EN AME) = 6; 

613 



• There are many kinds of functions 

Di((erentiated by Value Type 

ARITHMETIC Functions 
CHAR Functions 
DATE Functions 

Di(ferentiated by Rows A(fected 

INDIVIDUAL Functions 
Each Row is evaluated separate from other 
Rows 

GROUP Functions 
A Set of rows are evaluated collectively 

• An advantage of a function: 

FUNCTIONS 

lt can return a value based on multiple 
ARGUMENTS 

6/4 
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Common CHAR Functions 

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

• He re are sorne of the more common ones: 

INITCAP(ename) 
capitalizes first letter of each word 

jack smith 
smith-jones 
smith,jack 

LENGTH(ename) 

beco mes 
beco mes 
beco mes 

Jack Smith 
Smith-Jones 
Smith,Jack 

computes the number of characters in the string 

length of ALLEN = S 
length of KING = 4 

SUBSTROob, 1 ,4) 
lists 4 characters starting with string's first character 

CLERK becomes CLER 
SALESMAN becomes SALE 

FUNCTIONS 6/5 
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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 val u e from a series of arguments that comes 
first alphabetically 

GREATEST 
returns the val u e from a series of arguments that comes 
last alphabetically 

FUNCTIONS 616 
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DATE Functions 

• Specify DATE functions in the same manner as 
CHAR functions, with the function na me followed 
by its arguments in ( ) 

• Here are three simple DATE functions: 

ADD MONTHS(hiredate,S) 
addsS months to Hiredate 

MONTHS BETWEEN(sysdate, hiredate) 
.calculatesthe number of months between Hiredate 
and Sysdate 

NEXT DA Y(hiredate, 'friday') 
finds the date of the Friday after the employee was 
hired 

FUNCTIONS 6f7 
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Examp/e ofa 
DATE Function 

Show what salaries are being paid in 
Dept 20 effective this coming Friday 

DATE function 
first argument 

second argument 

SQL> SELECT EN AME, SAL, NEXT _DAYISYSDATE, 'FRIDA Y'l AS_OF 

FROM EMP 

WHERE DEPTNO = 20; 

EN AME SAL AS_OF 

SMITH 800 21-NOV-86 
JONES 2,975 21-NOV-86 
SCO'M' 3,000 21-NOV-86 
ADAMS 1,100 21-NOV-86 . 
FORO 3,000 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. 

• The form is: 
TO_CHAR (date, date picture) 

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

SQL>SELECT EN AME, TO_CHAR<HIREDATE, 'Dy Mon dd, yyyy') HIRED 

FROM EMP 

' WHERE DEPTNO = 10; 
EN AME HIRED 

CLARK Tue Jun 09, 1981 
KING Tue Nov 17, 1981 

- MILLER SaL Jan 23, 1982 
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The TO DATE Function -
• The interna! representation of a date is accurate to 

the second, and can range over many centuries. 

• The TO DATE function can convert a character 
string from a variety of formats toan ORACLE date 
data type. 

• The form is: 
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> JNSERT INTO EMP !EMPNO, EN AME, HIREDATE) 

VA LUES (7999,'SAMS', 

TO _DATE ('070387083000', 'MMDDYYHHMISS')); 
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DATE Pictures 

• Whenever you use a DATE picture you must endose it 
in single quotes. 

• Each DATE picture is composed of basic components. 

• Sorne of these are: 

Ca~italization and Abbreviations 
w en you capitalize or abbreviate the picture, the 
output will reflect this: 

~dys 
dy 
da y 
ddspth 

Month 
mm 
mon 
month 

Year 
yy 
yyyy 

FUNCTIONS 

number 
abbreviated 
spelled out 
spelled out, ordinal 

number 
abbreviated 
spelled out 

·year 
year and century 
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12 
fri 
friday 
twelfth 

03 
mar 
march 

87 
1987 



1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

.. 1 



Example 

Mar 12, 1987 

MAR 12, 1987 

Examples of 
DA TE Pictures 

Picture 

'Mon dd, yyyy' 

'MON dd, 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, yo u specify numeric 
functions with the function na me followed by its 
arguments in ( ). 

• By using numeric functions, you can perform 
calculations on a set of val u es in your table or view. 

• In the following example, LEAST is an arithmetic 
function with two arguments {empno, mgr). 

SQL> SELECT 

FROM 

WHERE 

FUNCTIONS 

Which employees have a lower 
empno than their bosses'? 

EN AME, EMPNO, MGR 

LEAST(EMPNO,MGR) LOWNUM 

EMP 

EMPNO < MGR; 

EN AME 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 77112 7839 7782 

6113 
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Other Numeric Functions 

ABS (COMM • SAL) 
Returns absolute val u e of the difference 
between COMM and SAL 

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

ROUND (SAL, O) 
Rounds SALto the closest dollar 
(with no decimal) 

S/GN(COMM- SAL) 
Sign = -1 if 
Sign = O if 
Sign = + 1 if 

TRUNC (SAL, O) 

COMM -SAL< O 
COMM-SAL =O 
COMM-SAL >O 

Truncates SALto the closest dollar 
(always round down) 

FUNCTIONS 6114 
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The N u// Value Function: 
NVL 

• Allows proper handling of NULL data val u es. 
(Without NVL, any number plus NULL evaluates to 
NULL.) 

• The form is: NVL (arg1, arg2) 

.'F-'""' 

• Arg1 is a column na me. lf arg1 is not NULL, NVL 
returns its value. t 

• lf arg1 is NULL, NVL returns the val u e of arg2. 

¡, . ~ How much total compensation does 
...._.:...._ _ _;V each employee in Dept 30 receiue? 

SQL> SELECT EN AME, COMM + 

SAL, 

NVUCOMM,OI +SAL 

FROM EMP 

· ENAME COMM+SAL NVUCOMM,OI+SAL 

Mis Since COM 
null for Bla 
and James 
these val u 
are also nu 

k e 
, 
es 

11. 

FUNCTIONS 

ALLEN 

WARD 

MARTIN 

BLAK"' 

TURNER 

JAME!> 

6115 
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SQL> 

··--

GROUP Functions 

Find the total amount of 
commissions paid to employees. 

SELECT SUM!COMMl 

FROM EMP; 

SUM!COMMl 

2.200 

• In general, GROUP Functions: 

FUNCTIONS 

Return a single value for a set 
of rows. 

Can be applied to dnv 
numeric val u es, an some 
CHAR and DATE values. 

6116 
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FUNCTIONS 

SQL> 

Selection Consistency 

YOU CANNOT SELECT 

INDIVIDUAL ANO GROUP 

RESULTS TOGETHER ... 

SELECT EN AME, SUM<COMMJ 

FROM EMP; 

... ERROR .. NOT A SINGLE 

GROUP SET FUNCTION 

... UNLESS YOU CONSTRUCT 

A VAllO GROUPSYCLAUSE 

Note: The GROUP BY clause will be discussed 
later in the chapter. 

6/17 
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SQL> 

Group Functions for 

CHAR, DA TE, or Number 

• M/N, MAX, and COUNT 

can be used with any val u e type: 

SQL> SELECT MIN?fi'REDAT 1 

FROM E/P; 

MIN(Ht,l'DATEI .. 
17-DEC-80 ~ 

SQL> SELI CT MIN(SALI 

FROM EMP; 

M~ (SALl 
"11 

800 

• MAX and COUNTwork the same way 

FUNCTIONS 6118 
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COUNT DISTINCT 

'-----1· (> How many people havejobs? 

SQL> SELECT COUNT(JOBl 

FROM EMP; 

COUNT(JOBl 

14 

How many different types ofjobs 
are there? 

SQL> SELECT COUNT(DISTINCT JOBl 

FROM EMP; 

COUNTIDISTINCT JOBl 

5 

• COUNT DIST/NCT returns the number of 
unique values in a column. 



More GROUP Functions 
(for Numeric values only) 

• A VG L-1 ___ . ~ Find the average salary of 
V employees. 

• STDDEV c=:t> 

• 

SQL> SELECT A VG(SAL) 

FROM EMP; 

AVG!SALI 

2,073.21 

Find the standard 
deviation of employee 
salaries. 

SQL> SELECT 

STDDEV(SAL) 

SfDDEV!SALI 

1,182.50 

Find the total amount of 
salaries paid to employees. 

SQL> SELECT SUM!SAL) 

FROM EMP; 

SUM(SALI 

29,025.00 

FUNCTIONS 6120 
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The GROUP BY clause 

• You use the GROUP BY da use to define multiple 
. groups of rows. · 

• Every member of the group has at least one val u e 
in common. 

• Yo u specify the column(s) containing these 
common val u es in the GROUP BY el a use . 

..___1 -T> W hat is the total and average 
salary for each department? 

SQL> SELECT DEPTNO, SUM!SALI, AVGCSALI 

FROM EMP 

loROUP BY , DEPl'N<>-. 1 

DEPTNO SUM!SAL! AVG!SALI 

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. 

FUNCTIONS 6/21 
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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<•I 

FROM EMP 

GROUPBY DEPTNO; 

DEPTNO COUST!•I 

JO 3 
20 5 
30 6 

In the example above you only group by one 
column; the query below entails the grouping 
of two columns: 

~ 

1 ·. "'- Howh ~bany emplo>:ees arhedtheretin t" V eac JO category m eac e par men ~ 

SQL> SELECf DEPTNO, JOB, COUNT( 0 1 

FROM EMP 

GROUPBY DEPTNO. JOB: 

DEPJ'NO JOB COUNT! 0 1 
~ 

10 CLERK 1 
10 MANAGER 1 
10 PRESJDENT 1 
20 ANALYST 2 
20 CLERK 2 
20 MANAGER 1 
30 CLERK 1 
30 MANAGER 1 
30 SALESMAN 4 

FUNCTIONS 6122 
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Selecting Specific Groups 

• · The HAVING el a use allows you to select groups that 
meet specific condition(s). 

• lt is analogous to the WHERE da use, but it serves a 
different purpose: 

FUNCTIONS 

The WHERE da use places conditions on . 
the SELECT el a use 

The HAVING da use places conditions on 
the GROUP BY da use 

[> W hich departments haue a payroll 
exceeding $9,000? (Do not include 
commissions.) 

SQL> SELECT DEPJ'NO, SUM!SALI 

FROM EMP 

GROUPBY DEPJ'NO 

1 BA VIXG ;,,,;·~,,.M·SUIICSAL) > toOO¡ · ) 

ºfi~NQ :ll,!MI~ALI 

20 10,875 
30 9,400 

6123 



Syntax Review 

• The complete syntax for a query is as follows: 

SELECT 
FROM 

WHERE 
GROUPBY 
HAVING 
ORDERBY 

col 11 col 2 ... col n 
table 11 table 2 ... table n 
(these can also be VIEWS) 
col conditions are true 
col 1 1 col 2 ... col n 
group conditions true 
col 1 1 col 2 ... col n 

• Herels a query that uses these el a uses together: 

[> Except for clerical help, which departments 
haue a payroll exceeding $8,000? 
(Do not include commissions, and list the 
department with the lowest amount first.) 

SQL> SELECT DEPTNO, SUM!SALl 

FROM EMP 

WHERE JOB!= 'CLERK' 

GROUPBY DEPTNO 

HAVING SUM!SALl > 8000 

ORDERBY SUM!SALl; 

J;!E~NQ S!.!M!S6LI 

30 8,450 
20 8,9711 

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

• You use Joins to combine columns from different 
tables 

EMPTab/e DEPTTable 
EMPNO E:'\ AME ~OB DJ::!ttME 

7369 SMITH CLERK ACCOUNTING 

7499 AL LEN SALESMAN RESEARCH 

7521 WARD SALESMA SALES 

7566 JOl\ES MANAGE OPERATIONS 

7654 MARTIN SALESMA' 
7698 BLAKE MANAGE 
7782 CLARK MANAGER 
7788 SCOTT ANALYST 
7839 KJNG PRESIDENT 
7844 TURNER SALESMAN 
7876 ADAMS CLERK 
7900 JAMES CLERK 
7902 FORO ANALYST 
7934 MJLLER CLERK 

EMP & DEPTTablesJoined 
? •''' ~ • • ¡ f '' 

EMPNO ENAME JOB QEPJ'NO DNAME 

7369 SMITH CLERK 20 RESEARCH 
7499 ALLEN SALESMAN 30 SALES 
7621 WARD SALESMAN 30 SALES 
7586 JONES MANAGER 20 RESEARCH 
7646 MARTIN SALESMAN 30 SALES 
7698 BLAKE MANAGER 30 SALES -- -- -- -- --, V y V y .. 

ADVANCED OUERIES 712 
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How todo a Simple Join (Equijoin) 

SQL> SELECT 

FROM 

> WBBRE 

• Table prefixes 
prevent ambiguity 

IPNO, EN AME, JOB, 

EMP.DEPJ'NO, DNAME 

EMP,DEPT 

DIP.DEPl'NO = DEPT.DEPI'NO; 

EMP & DEPT Tables Joined 
EMPNQ t;N~ME ~QB DEPTNQ DNAME 

7369 SMITH CLERK 20 RESEARCB 
7499 ALLEN SALESMAN 30 SALES 
7521 WARD SALESMAN 30 SALES 
7566 JO NES MANAGER 20 RESEARCH 
7645 MARTIN SA!.ESMAN 30 SALES 
7698 BLAKE MANAGER 30 SALES -- --V--__, -- ...... -- ... , V 

• Specifies which columns are being 
joined 

ADVANCED QUERIES 7/3 
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• 

What happens when yo u 
forget t~e WHERE clause? 

SQL> SELECT EN AME, EMP.OEPTNO,LOC 

FROM EMP,DEPT; 

Ea eh row of one 
EN AME DE~NO LOC 

SMITH 20 NEWYORK table matches ALLEN 30 NEWYORK 
every row of the WARD 30 NEWYORK 

JO NES 20 NEWYORK. other table MARTJN 30 NEWYORK 
BLAKE 30 NEWYORK 
CLARK 10 NEWYORK 
SCO'M' 20 NEWYORK 
KINO 10 NEWYORK 
TURNER 30 NEWYORK 
ADAMS 20 NEWYORK 
JAMES 30 NEWYORK 
FORO 20 NEWYORK 

This results in a MILLER 10 NEWYORK 
SMITH 20 OALLAS Cartesian Product AL LEN 30 OALLAS 
WARO 30 OALLAS 
JONES 20 OALLAS 
MARTIN 30 OALLAS 
BLAKE 30 OALLAS 
CLARK 10 OALLAS 
SCO'M' 20 OALLAS 
KJNQ 10 OALLAS 
TURNER 30 OALLAS 
AOAMS 20 OALLAS 
JAMES 30 OALLAS 
FORO 20 OALLAS 
MILLER 10 OALLAS 

ADVANCED QUERIES 7/4 
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Outer Joins 

SQL> SELECT EN AME, DEPI'.DEPI'NO,LOC 

FROM EMP, DEPI' 
~~~------------~ WHERE ) a DBPT.DEPl'NO; 

• lf there are any DEPI'NO LOC i 
values in 
DEPT.DEPTNO CLARK 10 NEWVORK 

MILLER 10 NEWYORK 

that don't have KING 10 NEWVORK 

corresponding SMITH 20 DALLAS 
SCO'M' 20 DALLAS 

values in JONES 20 DALLAS 

EMP.DEPTNO, ADA MS 20 DALLAS 
FORD 20 DALLAS 

(such as Dept ALLEN 30 CHICAGO 

40), then the BLAKE 30 CHICAGO 
TtJRNER 30 CHICAGO 

OuterJoin JAMES 30 CHICAGO 

symbol ( +) 
MARTIN 30 CHICAGO 

will cause a 
NULL value 
to appear in the 
joined table. 
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Self-Join 

• When you want to join one row in atable with 
another row in the same table, you perform a 
Self-Join. · 

Determine the name of each 
employee's manager. 

SQL> SELECT WORKER.ENAME, MANAGER.ENAME MANAGER 

FROM EMP WORKER. EMP MANAGER 

/lwHDE WORKEIUIGR = MANAQER.BMPNO; 1 

7 EMPTable 
EN AME MANAGEB 

• You join atable to itself, 
as though it were two SCOTT JO NES 

FORO JONES 

separate tables. AL LEN BLAKE 
WARO BLAKE 

• lt is necessary to use an MARTI!'\ BLAKE 
TURNER BLAKE 

alias for at least one JAMES BLAKE 

occurrence ofthetable in MILLER CLARK 
AOAMS SCOTT 

the FROM da use, to JO NES KING 

distinguish the column BLAKE KING 
CLARK KING 

na mes from one another. SMJTH FORO 

Non-Equijoin 
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• lf the jo in condition in the WHERE el a use specifies 
an equivalency ( = ), it is an Equijoin. 

• A jo in condition with any other operator is a 
Non-Equijoin. 

Introducing a new table: 
SALGRADE 

SALGRADE Table 
GRADE LOSAL HISAL 

1 700 1.200 
2 1,201 1,400 
3 1,401 2,000 
4 2,001 3,000 
5 3,001 9,999 

Whose salary falls in Grade Level3? 

SQL> SELECT ENAME,SAL 

FROM EMP,SALGRADE 

WHERE GRADE= 3 

AND SAL BETWEEN LOSALANDHISAL; 

ENAME SAL 

AL LEN 1,800 

TURNER 1.500 

Set Operators: 

ADVANCED OUERIES 
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Joining Rows 

• Set Operators combine 2 or more queries into one 
result. 

UN ION - set un ion 

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

INTERSECT - set intersection 

Rows both queries have in common 

MINUS - set difference 

Rows unique to the first query 

ADVANCED OUERIES 7/8 
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lntroducing New Views ... 

Here are 3 views ofthe EMP table that we'll 
use for some ofthe upcoming examples: 

ACCOUNT View 
EN AME SAL JOB 

CLARK 2,450 MANAGER 
KING 5,000 PRESIDENT 
MILLER 1,300 CLERK 

SALES View 
ENAME SAL JOB 

ALLE!I: 
WARD 
MART1N 
BLAKE 
TURNER 
JAMES 

1,600 
1,250 
1,250 
2,850 
1,500 

950 

RESEARCH View 
EN AME SAL 

SMITH 800 
JONES 2,975 
SCOTT 3,000 
ADAMS 1,100 
FORO 3,000 

SALESMAN 
SALESMAS 
SALESMAN 
MANAGER 
SALESMAN 
CLERK 

JOB 

CLERK 
MANAGER 
ANALYST 
CLERK 
ANALYST 

ADVANCED OUERIES 719 
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UNION Operator 

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

• lt combines rows from multiple tables or views 

SQL> 

Table 1 
Table 1 
UNION 
Table 2 

Table 2 

W ho makes more than $2,000 
in all departments? 

SELECT ENAME,SAL 

FROM ACCOUNT 

WHERE SAL> 2000 

1 UNION 1 
SELECT ENAME,SAL 

FROM RESEARCII 

WHERE SAL> 2000 

1\JNJON 1 
SELECT ENAME,SAL 

FROM SALES 

WHERE SAL> 2000; 

• 

EN AME 

BLAKE 
CLARK 
FORO 
JO NES 
KING 
SCOTJ' 

Datatype of 
ding 

must 
me 

correspon 
columns 
be the sa 

::i6L 

2,850 
2,450 
3,000 
2,975 
5,000 
3,000 
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INTERSECT Operator 

• /NTERSECTfinds common val u es in multiple 
tables. 

• Columns must be of the same datatype 

Table 1 
Table 1 
INTERSECT 

Table 2 Table 2 

1 '-'--···---1~ Whatjobs do all departments have.in 
- V common? 

SQL> SELECT JOB 
FROM ACCOUNT 

IINTBRSE~ 
SELECT JOB 
FROM RESEARCH 

IIM'J'BRSao'll 

SELECT JOB 
FROM SALES; 

JOB 

CLERK 
MANAGER 
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MINUS Operator 

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

Table 1 
MINUS 

Table 1 
Table2 

Table2 

. 

t> Are rhere any jobs in the Accounting 
Department that you don't find in the 
Sales Department? 

SQL> BELECf JOB 
FROM ACCOUNT 

IMJNUB 1 
SELECf .roa 
FROM SALES; 

.roa -
PRESIDENT 
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lntroduction to Subqueries 

• A subquery (nested query) is a query contained in a 
WHERE clause. 

• The results are used in solving the main query 

----t .... SELECT 

• main 
query 

FROM ... 

WHERE ••• 

.---t~ SELECT 

FROM 

WHERE •.• 

• subquery 

ADVANCED QUERIES 7/13 
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An Example of 
Setting up a Subquery 

Which employees work in Smith's 
department? 

STRATEGY 

Step 1 - SUBQUERY 
Figure out which department 
S mith works in 

Step 2- MAIN QUERY 
Select all employees who work 
in that department 

SQL> SELECT ENAME, DEPTNO 

FROM EMP 

WHERE DEPTNO = 
ISELECT DEPTNO 

FROM EMP 

WHERE ENAME.-=.;,'SM_l_TH....;'I:.;..' -----'--

• Determine~~d~i~n~t~h~e---r 
subquery 

• Determined ~in~t~h~e~..---r 
main query 
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Subqueries can ha ve 
M u/tiple Layers 

• Nesting may continue indefinitely 

• Th~ subquery can access tables not used by the 
mam query 

• A subquery cannot have an ORDER BY clause 

ADVANCED QUERIES 7/15 
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M u/tiple Subqueries 

• A subquery may occur as one half of a relational 
operator 

wl;c_ ... ,_. _ ___¡(>·.· Which employees have the same 
· job as Clark or have a salary 

greater than his? 

SQL> SELECT EN AME, JOB, SAL 

FROM EMP 

WHERE JOB= 

<SELECT JOB 

FROM EMP 

WHERE ENAME = 'CLARK'l 

OR SAL> 

!SELECT SAL 

FROM EMP 

WHERE EN AME= 'CLARK'l; 

EN AME JOB 

JO NES MANAGER 

BLAKE MANAGER 

CLARK MANAGER 

SCOTT ANALYST 

KING PRESIDENT 

FORD ANALYST 
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Multiple Tables 
and Subqueries 

' -. 

• You can retrieve information from more than 
one table while doing a subquery. 

SQL> 

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

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'I; 

EN AME !IQB ::!AL 

- KJNG PRESIDENT 5,000 

How would yo u rewrite this query to specify SCOTT who works 
in DALLAS? (There may be more than one SCOTT in the 
company.) 
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Group Functions in a Subquery 

• lf you selecta regular column anda group 
function together, you get an error message . 

.....__ __ _,[> Which employee was hired first? 

SQL> SELECT EN AME, MIN(HIREDATEI 

FROM EMP~ 

... ERROR ... NOT A SINGLE 
GROUP SET FUNCTION ... 

• Asan alternative, you can perform the group 
function in a subquery 

SQL> SELECT EN AME, HIREDATE 

FROM EMP 

WHERE HIREDATE = 
' 

ISELECf MIN(HIREDATEI 

FROM E M PI: 

EN AME HIREDATE 

SMITH 17-DEC-80 

Smith was hired first 

Yo u are ready to complete Practice Session Six. 
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1. Grants in SQL*Pius ' 



--

Data Security Overview 

GRANT 

System privileges 

Table privileges 

View privileges 

REVOKE 

Revoking privileges 
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System Privileges 

3 levels of system privileges: 

DBA 
all 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; 
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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 

DELETE 

INSERT 

ALTER 

UPDATE 

INDEX 

To give someone all privileges: 

SQL> GRANT ALL 
ON EMP 
TO SCOTT; 

·- -- - - ----.,..:~ 
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Synonyms 

lf another user has granted you SELECT privileges, here 
is how you would gain access: 

SQL> SELECT • 
FROM S~OTT.EMP; 

\ 
Userld of table's owner 

Asan alternativa, 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; 

-r 1 

1 
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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: 

1-6 Grants in SOL "Plus 

SQL> GRANT ALL 
ON EMP 
TO SCOTT 
WITH GRANT OPTION; +---
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Revoking Privileges 

System privileges 

Can only be revoked by the DBA. 

Table privileges 

May be revoked at any time. 

SQL> REVOKE INSERT 
ON EMP 
FROM SCOTT; 
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2. Indexes in SQL*P~us 
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lndexing Tables 

Purpose of an index 

lt 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 (ENAMEl ; 

To drop an index: 

SQL> DROP INDEX EMP ENAME; 

2·2 Indexes in SOL "Plus lntro. for Oevelopers Class Notes Addendum 
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lnformation About lndexing 

- lndex only large tables (at least 50 rows). 

- lnsert data befare indexing. 

- A table may have any number of indexes. 

Typically, yo u should index the column that uniquely 
identifies the row (the primary key). 

- There is no impact on the SOL syntax. 

- Indexes are automatically updated. 

___ __, 
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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 (EMPNO); 

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 SOL 'Plus lntro. for Developers Class Notes Addenau ~ 
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SQL*Loader Features 

- 082 compatibility 

Ability to load from one or many source files 

Fixed format, delimitad format, and variable length 
records 

- Disk or tape input 

- Character or binary data 

3·2 SOL "Loader tntro. for Developers Ctass Notes Addenau.-
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SQL *Loader Features 

- Ability to load into multiple tablas 

- A logical record can be one or more physical records 

- A single physical record can hold multiple logical 
records 

- Automatically generated sequence numbers 

- Filtering of data 
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SQL *Loader Operation 

Control Data 
lntormatlon 

1 
SQL•Loader l 

Bad Dlscard Log Database 
File File File 
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Control File 

- Names of the data files 

Format of the data files 

- Specifications for loading data 

- Data to be loaded (optional) 
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Loader Output 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 

3·6 SOL "Loader lntro. for Devetopers Class Notes ACicJenaum 
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Control Files: 
The LOAD DATA Command 

LOAD DATA 
{INFILE IINDDN} {filename 1•} 
[ {BADFILE 1 BACON} filename1 
[ {OISCARDI=ILE 1 OISCARDDN} filename1 
[ {OISCARDS 1 DISCARDMAX} n 1 
[ APPEND 1 REPLACE IINSEIH 1 

INTO TABLE tablename 
[ FIELDS delimitar spec1 

( columnname [ columnspecificatlon1 
[ ,columnname [columnspecification1 ... 1 ) 

[ INTO TABLE tablename .•• ] 

[ BEGINDATA 
data 1 

lntro. lar Devetopers Class Not9S Addenduni 
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The LOAD DATA Command 

The bad file is always created. 

The default bad file name is controlfilename.BAD. 

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

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

The default discard file name is controlfilename.DSC. 

lf "*" is specified for INFILE, BEGINDATA must be used. 

Multiple tablas can be specified. 
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The LOAD DATA Command 

APPEND 

Allows rows to be added to a table 

INSERT 
l . 

Allows rows to be placed in an empty table only 

RE PLACE 

Overwrites rows in a tabla 

lntro. for Devetopers Class Notes Addendum 
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Data Delimiters 

Specifying termination characters 

TERMINATED BY [ WHITESPACE 1 [X] 'char'] 

TERMINATED BY',' 

Specifying enclosing characters 

[ OPTIONALL Y ] ENCLOSED BY [X] . 'char' 

ENCLOSED BY'"' 
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A Variable Field Length Example 

LOAD DATA 
INFILE • APPEND 
DISCARDFILE CASEl 
INTO TABLE DEPT 
FIELDS TERMINATED BY 
c:~?TNO,DNAME,LOC) 

, , , OPTIONALLY ENCLOSED BY'"' 

BEGINDATA 
12,research,"saratoga" 
14,"accounting",cleveland 
ll,"art",salem 
13,finance,"boston" 
2l,"sales",phila. 
22,"sales",rochester 
42,"int'l","san fran" 

SQL> SELECT • FROM DEPT; 

DEPTNO DNAME 
---------- ----------

LOC 
----------

( ... old rows ... ) 

12 research saratoga 
14 accounting cleveland 
11 art sa1em 
13 finance boston 
21 sales phila. 
22 sales rochester 
42 int'l san fran 
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FILE READ Mode 

LOAD DATA 
{INFILE IINDDN} {filename 1 ·} 

[ STREAM 1 RECORD 1 FIXED len [ BLOCKSIZE size] 1 
VARIABLE [ len ] ] 

[ {BADFILE 1 BADDN} filename] 

~ 
{DISCARDFILE 1 DISCARDDN} filename] 
{DISCARDS 1 DISCARDMAX} n l 
APPEND 1 REPLACE IINSE~T 

INTO TABLE tablenama· 
[ FIELDS delimitar spec] 

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

[ 1 NTO T ABLE tablename ... ] 

[ BEGINDATA 
data] 

Note: BEGINDATA will work only if RECORD is specified. 

J. 7 2 SOL "Loader lntro. for Developers Class Notes Addena .. ,.. 
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FILE READ Mode 

STREAM 

The data file is treated as a sequential byte stream. 

RECORD 

The default. SOL *Loader uses the operating system file 
:' 3nagement. lf non e exists, the effect is the same as 
STREAM. 

FIXED 

Records 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. 

lntro. lar Devetopers Class Notes Addendum SOL "Loac~· .' . 4'. 
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lnvoking the Loader 

SOLLOAD username/password filename <filename> <Options> 

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 

SOL *Loader datatypes include: 

CHAR 

DATE 

INTEGER 

FLOAT 

DECIMAL 

[EXTERNAL] 

[EXTERNAL] 

[EXTERNAL] 
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Datatype Example 

INTO TABLE DEPT 
FIELDS TERMINATED BY',' OPTIONALLY ENCLOSED BY'"' 
(DEPTNO INTEGER ,DNAME CHAR (10) ,LOC CHAR (10)) 
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DATE Dataype. 

To load a date in default SOL 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 "00-Month·YYYY") ... 

The date data can now be in the form: 

... 12-November-1985 ... 

--- ... ' 

lntro. tor Developers Class Notes Addenctum SOL 'Loaaer 3· r ,- 1f: _ 
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Specifying Fixed Positions 

( fieldname POSITION (start:end) [datatype) 

[ , fieldname POSITION(start:end) [datatype) ... ) ) 

1 
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Fixed Position Example 

LOAD DATA 
INFILE CASE2.DAT 
APPEND 
INTO TABLE EMP 
( EMPNO POSITION(01:04) INTEGER EXTERNAL, 

EN AME POSITION(06:15) CHAR, 
"J:JB POSITION (16: 25) CHAR, 
MGR POSITION(27:30) INTEGER EXTERNAL, t 
SAL POSITION(32:39) DECIMAL EXTERNAL, 
COMM POSITION(41:48) DECIMAL EXTERNAL, 
DEPTNO POSITION(50:51) INTEGER EXTERNALl 
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Advanced Loading: 
Multiple Physical Records 

CONTINUEIF { THIS 1 NEXT 1 LAST} condition 

THIS 

lf the condition is true in this record, concatenate the next 
physical record te it; continua until the condition is false. 

lf the condition is falsa, then this is the last physical record of 
the logical record. . 

NEXT 

lf the condition is true in the next physical record, 
concatenate it te this record, and continua until the condition 
is false in the next physical record. 

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

LAST 

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

3-20 SOL "Loaaer tntro. for Oevetopers Class Notes Ar:taenaum 
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Multiple Physical Record Example 

For the following CONTINUEIF clauses: 

1 CONTINUEIF THIS (1: 2) =' %%' 

and the following data: 

''aaaaaaaa 
Ubbbbbbbb 

cccccccc 
Udddddddd 

CONTINUEIF NEXT (1:2)='''' 

aaaaaaaa 
Ubbbbbbbb 
''cccccccc 

dddddddd 

the logical record would be the same in both cases: 

aaaaaaaabbbbbbbbcccccccc 

. - ---:'! 
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Multiple Physical Record Example 

LOAD DATA 
INFILE CA3E3.DAT 
RE!? LACE 
CONTINUEIF THIS (1) = '*' 
INTO TABLE EMP 

(EMPNO I?OSITION(01:04) 
EN AME I?OSITION(07: 16) 
JOB I?OSITION (18: 26) 
MGR POSITION (28 :,31) 
SAL I?OSITION(33:40) 
COMM I?OSITION(42:49) 
DEPTNO POSITION (51: 52) 
HIREDATE I?OSITION(53:6l) 

INTEGER EXTERNAL, 
CHAR, 
CHAR, 
INTEGER EXTERNAL, 
DECIMAL EXTERNAL, 
INTEGER EXTERNAL, 
INTEGER EXTERNAL, 
INTEGER 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 

*9938 KING PR 
ESIDENT 5500.00 -10 2505-APR-83 

*9499 AL LEN SA 
LESMAN 7698 1600.00 300.00 25 3-JUN-84 
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Automatic Sequencing 

( ... columnname SEQUENCE({n 1 MAX 1 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 tabla, plus the 
increment. 

increment 

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

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

After the table name, use: 

WHEN { (start [ :end 1) 1 column_name} 
operator 

{ 'char string' 1 X'hex string' } 

[ANO ... 1 

Operators are equal or not equal. 
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Filtering Examples 

¡· WHEN (5) = 'q' 

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

Comparisons with externa! data types are expressed as 
character strings. 

lntro. for Developers Class Notes Addenctum 



A Filtering LOAD DATA Command 

-
LOAD DATA 
INFILE CASES. DAT 
APPEND 
INTO TABLE EMP 
WHEN DEPTNO = 1 1 o 1 

( EMPNO POSITION (01 :04) INTEGER EXTERNAL 1 

EN AME POSITION(06:15) CHAR 1 

JOB POSITION(16:25) CHAR 1 

MGR POSITION(27:30) INTEGER EXTERNAL 1 f 
SAL POSITION(32:39) DECIMAL EXTERNAL 1 

COMM POSITION (41: 48) DECIMAL EXTERNAL 1 

DEPTNO POSITION(50:51) INTEGER EXTERNAL) 
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Data to be Filtered 

9782 CLARK Mfu'lAGER 7839 
9934 MILLER CLERK 7782 
9566 JONES MANAGER 7839 
9499 ALLAN SALESMAN 7698 
9654 MARTIN SALESMAN 7698 
9658 CHAN ANALY"ST 7566 

A portion of the resulting lag file: 

Table EME': 
2 Rows successfully loaded. 
o Rows not loaded due to data 
4 Rows not loaded because all 
o Rows not loaded because all 

S pace allocated for bind array: 
S pace otherwise allocated: 

Total logical records skipped: 
Total logical records read: 
Total logical records rejected: 
Total logical records discarded: 

lntro. for Developers Class Notes Adclendum 

100.50 10 
10 

100.75 20 
300.00 30 

100.50 1400.00 30 
100.00 20 

errors. 
WHEN clauses were failed. 
fields were null. 

3840 bytes (64 =ows) 
6740 bytes 

o 
6 
o 
4 
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Practice Session One 

i) Log onto SQL *Plus. 

\ 
_.. 2) Retrieve all data from EMP. 

-i'" 3) Display the na mes of all employees who work in 
department 20. Make su re the column containing 
employee na mes is called EMPLOYEE. 

---. 4) Display the na mes of all employees in department 
1 O and 20, ordering the listing in descending .. 
alphabetical order. · 

5) 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? lf so, present the listing with 
salaries in descending order. lf 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 a report containing employee na me, 
commission percent and length of service (in . 
weeks). Ensure that the report does not have any 
acronyms or abbreviations. Order the listing by 
employee na mes. Do not include employees who 
are not eligible for a commission. 

Exercises and Answers EX/3 
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Practice Session Two 

1} Add Joe Wilson to your EMPtable. Make up 
information about him to complete your record. 

2} Promete 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 lnc. and 
assign it number 50. No other information is known 
yet about this department. 

Exercises and Answers EX/S 
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Practice Session Three 

1} Add a column to the EMP table to store the first 
na me of each employee. 

2} Change EMP so that it can accommodate last na mes 
that are 24 characters long. · 

3} Create a view of all employees in department 30, 
including na me, hiredate, salary and commission, if 
any. 

4) Create a view of all managers, including thelr na me, 
employee number, and department number. 

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

6) Which employees from your DEPARTMENT 30 view 
earn a commission greater than $1 00/month? 

E.xercises and Answers EX/6 

-~ 

..... _ 
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Practice Session Three (continued) 

Cha/lenge Exercise • 

7} Create a view called EMPLOYEES, with the following 
columns for each employee: 

• Employee name 

• Employee number 

• Employee job 

Do not include clerks in the view. 

' .. 
Exercises and Answers Exn 
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Practice Session Four 

1) (reate a report that includes the following: 

• Title- "Employee Records" 
Subtitle - "HiTech Corp" 

• Today's date at the top 
l 

• 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 

2) Look at your report to make su re it is accurate. 

Exercises and Answers EX/8 
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Practice Session Four (continued) 

Challenge Exercise 

3) Prepare a salary report that meets the following 
format requirements: 

a. The report shoul~ include employee na me, 
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 su m of all 
salaries for that page as well as the su m of all 
employment lengths for that page. 

d. At the end of the report, 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 copies ofthese tables in the Last 
section. 

1) Select the na mes of all inventors that have more 
than 2 inventions in the table and arder the result 
by the first letter of their na mes. 

2) How many different inventors are in the table? 

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

Exercises and Answers EX/10 
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Practice Session Five (continued) 

Challenge Exercise 

4) Create a report that includes employee na me, total 
compensation and hiredate. Make su re the listing 
contains: 

a. Na mes with firstletter capitalized 

b. Hiredate in the format MM/DDIYYYY 

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

d. Na mes in alphabetical order 

Exercises and Answers EX/1 1 

• ""'11 
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Practice Session Six 

1) Display the na me of the department in which SMITH 
works. lnclude his name in the display. 

2) List all inventors whose names begin with '8'. 
lnclude their countries . 

. 
3) Report the total number of inventions from each 

country of origin found in the INVENTION table. Be 
su reto include the na me of the country in the 
result. . 

4) Select all inventions invented in the same year as 
any year in which inventor 'BENZ' hadan invention. 

Challenge Exercises 

S) List the na me and size of all nations that have more 
than 7 bordering nations. 

6) Find the na mes and populations of all island nations 
that ha ve a land area larger than or equal the area 
of Japan. 

Exercises and Answers EX/12 

""'11 
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Practice Session Six (continued) 

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

Exercises and Answers EX/1 J 
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Answers to Practice Seuion One 

1) Log on to SQL • Plus. 

SQLPLUS 
U seriO 
Password 

<return> 
<return> 
<return> 

2) Retrieve al/ data from EMP. 

SELECT * FROM EMP; 

3) Displ¿ ·he na mes of al/ employees who work in department 20. Make su re t 
the ce. . ..Jmn contammg employee names is called NAME. 

SELECT 
FROM 
WHERE 

ENAME NAME 
EMP 
DEPTNO = 20; 

4) Display the names of al/ employees in department 10 and 20, ordering the 
listing in descending alphabetical arder. 

ENAME NAME, 
DEPTNO 
EMP 

SELECT 

FROM 
WHERE 
ORDER BY 

DEPTNO IN (10, 20) 
ENAME DESC; 

5) Display al/ department locations that do not start with the letter 'N'. 

SELECT 
FROM 
WHERE 

LOC 
DEPT 
LOC NOT LIKE 'N%'; 

Exercises and Answers EX/14 
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Answers to Practice Session One (continued) 

Challenge Exercises 

6) Do any employees ha ve a salary that is more than their commission? lf so, 
presen t the listing with salaries in descending order. lf two or more employees 
ha ve the same salary, order them alphabetically by name. 

SELECT 

FROM 
WHERE 
ORDER BY 

ENAME EMPLOYEE, 
SALSALARY, 
COMM COMMISSION 
EMP . 
SAL> COMM 
SAL DESC, 
ENAME; 

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

SELECT 

FROM 
WHERE 
ORDER BY 

ENAME EMPLOYEE, 
(COMM 1 (COMM + SAL))* 100 INCENTIVE 
EMP 
COMM IS NOT NULL 
ENAME; 

Exercises and Answers EX/15 
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Answers to Practice Session Two 

1) Add loe Wllson ro your EMP table. Make up information about him ro 
complete your record. 

INSERT INTO EMP 
VALUES (7901, 'WILSON', 'ENGINEER', 7839, 

'1 5-SEP-87', 1500, NULL, 20); 

2) Promote Joe to Manager . 

UPDATE 
SET 
WHERE 

. EMP 
JOS = 'MANAGER' 
ENAME = 'WILSON'; 

3) Joe was fired. Dele te his record from the table. 

DELETE FROM 
WHERE 

EMP 
ENAME = 'WILSON'; 

Challenge Exercises 

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

5) 

UPDATE 
SET 
WHERE 

EMP 
SAL=1.1.SAL 
DEPTNO = 30; 

Alterna te method: 

UPOATE 
SET 
WHERE 

EMP 
SAL a 1.1 • SAL 
DEPTNO ., (SELECT 

FROM 
WHERE 

DEPTNO 
DEPT 
LOC • 'CHICAGO'); 

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

INSERT INTO DEPT (ONAME, DEPTNO) 
V ALU ES ('FACILITIES', 50); 

Exercises and Answers EX/16 



Answers to Practice Session Three 

7) Add a column to the EMP table to store the fim na me of ea eh employee. 

ALTER TABLE EMP 
ADD (FIRST _ NAME CHAR(10)); 

2) Change EMP so that it can accommodate last na mes that are 24 characters 
long. 

ALTER TABLE EMP 
MODJFY (ENAME CHAR (24)); 

3) Crea te a view of al/ employees in department 30, including na me, hiredate, 
salary and commission, if any. . 

CREA TE VIEW 
ASSELECT 
FROM 
WHERE 

DEPT30 
ENAME, HIREDATE, SAL, COMM 
EMP 
DEPTNO = 30; 

4) Crea te a view of al/ managers. incfuding name, employee number and 
department number. 

CREA TE VIEW 
ASSELECT 
FROM 
WHERE 

MANAGER 
ENAME, EMPNO, DEPTNO 
EMP 
JOB ='MANAGER'; 

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

6) 

SELECT 
FROM 
WHERE 

ENAME, EMPNO 
MANAGER 
EMPNO > 7650; 

Which employees from your DEPARTMENT JO view 
ea m a comm1ssion greater than S 100/month? 

SELECT 
FROM 
WHERE 

ENAME,COMM 
DEPT30 
COMM > 100; 

Exercises and Answers EX/17 
• 
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Answers to Practice Session Three (continued} 

Challenge Exercise 

7) Crea te a view called EMPLOYEE, with the following columns for each 
employee: 

• Employee name 

• Employee number 

• Employee job 

Do not include clerks in the view. 

CREA TE VIEW 

AS SELECT 

FROM 
WHERE 

EMPLOYEE 

ENAME, 
EMPNO, 
JOB 
EMP 
JOB ! = 'CLERK'; 

(•Employee Name·. 
• Employee Number•, 
•employee Job•) 

Exercises and Answers EX/18 
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Answers to Practice Session Four 

1) Crea te 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 fines 

• · Total salaries for each department 

TIITLE 'Employee Records 11 Hitech Corp' 

BTITLE 'Prepared by a SOL *Plus Student' 

BREAKONDEPTNOSKIP2 co\v,.,A ~flome head 1"'3 Nf::.NE 
Colv, n t'l f,>a(rl( f,;r MG\ t Q, 1 Q 

COMPUTESUMOFSALONDEPTNO t?l~,..," rngr p'lf•~'~cd '.({4~ 
"-t 1 ¡JCI9('51 ti? )j_ 

SELECT 
FROM 
ORDER BY 

* 
EMP 
DEPTNO; 

2) Look at your report to make sure it is accurate. 

RUN <return> 

Exercises and Answers EX/19 
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Answers to Practice Session Four (continued) 

Challenge Exercise 

3) Prepare a salary report that meets the following formar requirements: 

a. The report should in elude employee name,length of employment in 
week.s, salary and department number. 

b. Only one department should appear per page. 

c. At the end of ea eh page, present the sum of al/ salaries for that page as 
we/1 as the su m of al/ employment lengths for that page. 

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

e. Al/ salaries should be in dollars, and al/ employment lengths in week.s. 

f. 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 LENGTH FORMAT9999 -
SELECT DEPTNO, 

ENAME EMPLOVEE, 
(SVSDATE- HIREDATE) /7 SER VICE LENGTH, 
SAL -

FROM EMP 
ORDER BY DEPTNO; 

Exercises and Answers EX/20 
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Answers to Practice Session Five 

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

INVENTION table 
N A TI ON table 
BORDER table 

Y o u can find copies of these tables in the last section. 

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

SELECT 
FROM 
GROUPBY 
HAVING 
OR"lER BY 

INVENTOR, COUNT(*) 
INVENTION 
INVENTOR 
COUNT(*) > 2 
SUBSTR (INVENTOR,1,1); 

1) How manydifferent inventors are in the table? 

3) 

SELECT 
FROM 

COUNT (DISTINCT INVENTOR) 
INVENTION; 

Find the nations whose population density (population divided by area) is /ess 
than the length of the nation's name. 

SELECT 
FROM 
WHERE 

NATION, POPULATIONIAREA DENSITY 
NATION 
(POPULATION 1 AREA) < LENGTH (NATION); 

Exercises and Answers EX/21 



Answers to Practice Session Five (continued) 

Chal/enge Exercise 

4) Crea te a report that includes employee name, total compensation and 
hiredate. Make su re the listing contains: 

a. Na mes with first letter capitalized 

b. Hiredate in the format MMIDDIYYYY 

c. Total compensation for each employee ••• including employees that do 
not earn any commission 

d. Na mes in alphabetical order 

COL.Hire Date• FORMAT A12 

COL•Employee• FORMAT A10 

COL•compensation• FORMAT$99,999.00 

SELECT 

FROM 
ORDERBY 

Exercises and Answers 

INITCAP (ENAME) •employee•, 
(SAL + NVL(COMM, O)) •compensation•, 
TO CHAR (HIREDATE, 'MM/DD/YYYY') •Hire Date• 
EMF" 
ENAME; 

EX/22 
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'Answer.s ro Practice Seuion Slx 

7) Display the na me of the department in which SMITH works. In elude his na me 
in the display. 

SELECT 

FROM 

WHERE 
ANO 

DNAME "Department", 
ENAME "Employee Name• 
EMP, 
DEPT 
ENAME = 'SMITH' 
EMP.DEPTNO = OEPT.OEPTNO; 

2) List all inventors whose names begin with '8'. Please include theircountries as l 
well. 

SELECT 

FROM 

WHERE 
ANO 

INVENTOR, 
NATION 
INVENTION, 
NATION 
INVENTOR LIKE '8%' 
INVENTION.NATION_COOE = NATION.COOE; 

3) Report the total number of inventions from ea eh country of origin found in 
the INVENTION table. Be su re to include the na me of the country in the re su/t. 

SELECT 
FROM 
WHERE 
GROUPBY 

NATION, COUNT(*) 
NATION,INVENTION 
NATION_COOE., COOE 
NATION; 

4) Select all inventions invented in the same year as any year in which inventor 
'BENZ' hadan invention. 

SELECT 
FROM 
WHERE 
ANO 

Altemate method: 

SELECT 
FROM 
WHERE 

Exercises and Answers 

B.INVENTION, B.INVENTOR, B.YEAR 
INVENTION A, INVENTJON B 
A.YEAR • B.YEAR 
UPPER (A.JNVENTOR) • 'BENZ'; 

INVENTION, INVENTOR, YEAR 
INVENTION 
YEAR IN (SELECT YEAR 

INVENTION FROM 
WHERE UPPER (INVENTOR) • 'BENZ'); 

----¡:;-;(,. f .... 'Vf(l~ 
~_. ~ \G.(~--

EX/23 1 c. e e 
1 ~ '" 



1 

--

Answers to Practice Session Si11 (continued) 

Challenge El(ercises 

5) List the na me and size of al/ nations that ha ve more than 7 bordering nations. 

SELECT 
FROM 
WHERE 

NA TI O N, AREA 
NATION 
COOE IN 
(SELECT 
FROM 
GROUPBY 
HAVING 

NATION_COOE 
BOROER 
NATION_COOE 
COUNT(*) > 7); 

6) Find the na mes and populations of al/ island nations that ha ve a land area 
larger than or equal to the area of Japan. 

SELECT 
FROM 
WHERE 
ANO 
ANO 

NATION, POPULATION 
NATION, BOROER 
COOE = NATION_COOE( +) 
NATION_COOE IS NULL 
AREA > • 
(SELECT 
FROM 
WHERE 

AREA 
NATION 
UPPER (NATION) = 'JAPAN'); 

7) Display al/ the countries which border on other countries, and for ea eh 
country list its bordering nations by name. 

BREAKON 

SELECT 

FROM 

WHERE 
ANO 
ORDERBY 

Exercises and Answers 

NATION 

NATION1.NATION, 
NATION2.NATION BOROERING COUNTRY 
NATION NATION1, 
BORDER, 
NATION NATION2 
NATION1.CODE • BORDER.NATIO~_.CODE 
BORDER.BORDER-CODE • NATION..:.CODE 
NATION1.NATION; 

EX/24 

1 



Tables f 

..... -



EMPTable 

SOL> doacrt~o o~p 

..... Nul\1 

(IIPNO NOT NULL NUMIEA(4) 
UWIE CHAA(IO) 
JOI CHAA(I) 
liGA NIJIBEA( 4) 
HIAEDATE DATE 
SAL NUIIBEA(7 ,1) 
COIIII NUIIIU(7 ,1) 
DEPTIO NUIIIER(l) 

SOL> select • from emp ordar bJ ampno: 

(IIPNO ENANE JOB IIGR HIREDATE SAL 

7311 SIIITH CLEU 7101 17·DEC·IO IDO 
7411 ALLEN SALESIIAN 78U lO·FEB·II 1100 
7&21 IIAAO SALESIIAN 7118 U·FEB·II IUO 
7611JDNES MANAGER 7831 Ol·APR·II ZIU 
7164 IIAATIN SALESIIAN 7111 U·SEP·II usa 
7111 ILAlE IIANA6EA 7831 OI·IIAY·II 1ua 
7712 CLAAl IIANA6EA 7131 OI·JUII·II usa 
7711 SCOTT ANALYST 7UI 07·JUII·87 3000 
7131 11116 PAESIDENT 17·10V·II ~000 

7144 TUANEA SALESIIAN 7118 08·SEP·II ISOO 
7171 ADANS CLEAl 7788 II·JUL·I7 1100 
7100 JAMES CLEAI 7111 03·DEC·II ISO 
7101 FORO ANALYST n11 03·DEC·II 3000 
7134 IIILLER CLEAI 77U U·JAN·U 1300 

14 rocorda aoloctod. 

TABLES T/2 

(()1111 OEPTNO 

lO 
300 30 
~00 30 

lO 
1400 30 

30 
10 
lO 
10 

o 30 
lO 
30 
lO 
10 

. ., 



.,... ... 

SOL> aoscr1bt aopt 

•••• 
OEPTNO 
ONAIIE 
LOC 

Null! 

DEPTTable 

NUMBER(ll 
CHAR( 141 
CHAR( lll 

SOL> ltltct • from dtpt ordtr by dlptna; 

OEPTNO ONAME LOC 

JO ACCOUNlJNG 
20 RESEARCH 
30 SALES 
•o OPERATJONS 

TABLES 

NEW YORl 
OALLAS 
CHICAGO 
BOSTON 

T/3 

1 



NA TI ON Tab/e 

SOL> dtscrtbt nat;on ....... 
COOE 
NATION 
CAPITAL 
AREA 
POPULATION 

Null? 

NOT NUll NUNB!R(S) 
NOT NUlL CHAR(28) 

CHAR( 20) 
NUNBER(U) 
NL'IBIR(U) 

SOL> aeltct • fr~ net1on ordtr 111 code; 

COOE NATION CAPITAL 

---·------------------------ --------------------
1 Afghantnan kabul 

z Albanta T1rane 
3 A lgarta AlQilrs 
4 Andorre Andorra la Vol la 
5 Angola Luande 
1 Anttgua end Barbuda St. John'l 
7 Argtnttna Buenoa AHtl 
1 Australia Cenberra 
1 Auatr1a V1tnna 

10 Tha Bahaaas Nauau 
11 lahratn Mane•• 
IZ langladuh DICCI 

13 BarbtdOI Brtdltlown 
14 Balgtua Brusuh 
15 Btltrt Bolaoptn 
11 Ben1n Porto-Novo 
17 Bhutan Thtaphu 
11 Boltvta Sucrt 
11 Botl•lnt Gaborone 
20 Brutl Brastlta 
ll Brunt1 Btndtr Strt ltgawan 
zz lulgarta Softa 
Z3 luraa Rangoon 
Z4 lurundt au,_ura 
u C-OCita Phn• Paoft 

ze c-roo• Yaoundt 
ZJ ·canadl Otuaa 
Zl Capa Varda Prata 
Zl teatral Afrtcen Ropubltc •••1ut 
30 Chad I'Dl-•• 
U Cfttla Stnttego 
3Z Chtno Pn tng 
33 Chtna (Tataan) Totptt 

34 Coluabto Bogo u 

n e-••• •oront 

TABLES T/4 

AREA 
...................... 

U1773 
11100 

81U87 
118 

4113S3 
171 

101&181 
u a azoo 

U374 
SUD 
na 

5UII 
111 

11771 
1817 

4347& 
17100 

4HIU 
Ull04 

3211470 
ZZZI 

44315 
ZIIZII 

10761 
11100 

171611 
3141170 

1117 
Z403ZI 
416711 
ZIZ131 

31116ZI 
13114 

UOUI 
Ul 

._., 

POPULATION 
......................... 

14177000 
2848000 

Zl300000 
42000 

7770000 
IDDOD 

28127000 
U2UDDD 
7&74000 

ZZ300D 
313000 

IIUIOOO 
UIOOO 

8115000 
U40DO 

3712000 
1388000 
5813000 
1001000 

131305000 
ZOIOOO 

a1uooo 
36'10000 

4611000 
5111000 
IZUOOO 

ZIIIZOOO 
Zl7000 

ZIIZOOO 
4110000 

11411000 
IOZZOSIOOO 

11711000 
Z7813000 

44ZOOO 



_.., 

COD! NAIION CAPITAL AR!A PO PULA IJON 
... ----.-------------------- -------------------- ---------- -----------

JI Congo Bruuv1 111 IJZO•e 1ea•ooo 
37 Costa Rtc:1 San Jau ue~J 262.000 
38 Cuba Havana •oz1a i88i000 
Ji c,prus N1COS11 J~ 72 ~~3000 

•o (JtCftOS 1 ovak 11 Pre;ut •aJa~ u•zoooo 

" Dtn•ark Copenftagen UBJJ SIISOOO 
u Dj1bout1 Ojlbout1 8ii6 316000 
43 D011tntca Rosea u no uooo 
•• Doetntcan Republ te Santo Doetngo 1870• 12'8000 
46 Ecuodor Quito IOUH 8811000 
os Eupt Catro l8UOI 46801000 
47 [1 Sohodor Sen Salvedor 8124 oenooo 

" [qunor1o1 6utnee Melebo 10832 211aaa 
41 EU1op1o ACidts Ababa Ul400 31ZI~OOO 
60 FIJ 1 S uva 7058 871000 
SI F1nlond Hoh1nk1 130111 48$0000 f 
U Fronco Par u 210040 54U2000 
U Gobon Ltbrtwillt 102317 U IODO 
64 Tho GomD1o 8onju1 0381 700000 
SS E.est &trman, Eut Btrl tn uaz~ 187Z•ooa 
68 llou Gll'llon, Bonn UOih el4naaa 
57 Ghono Acere U018 13387000 
51 &rooco Atftens 50182 1118000 
51 Gronodo St. Goorgo'o 133 111000 
ea &unoaolo Guoto .. lo CHr 42042 7714000 
81 6u1nu Conalry 14826 5030000 
8Z 6utnea-111Siu Busau 13141 U7000 
83 6U)'Iftl Georgeto•n uaaa 133000 
84 Ho1t1 Port·lu·Prtnce 10714 5880000 
85 Honduras Toguc1golpo 43271 0211000 
88 Hungary BudtPIIt 35111 10811000 
81 lcolond Ro,kjowlk 31111 uaooo 
u Indio Now Dolh1 uau2o 730572000 
81 Jndanesil Jetar u 741101 185711000 
70 lran ltfl1r1n 838383 42410000 
71 lroq Boghdod 181128 14601000 
72 lrolond DuD11n 27137 3534000 
73 la roo! J1ru1111• IZII 3168000 
74 ltolr ·- 118303 68133000 
76 horr Cooot Ab1dJon U4603 1110000 
78 Joao1ce l1ngston 4144 2347000 
77 Japon Totro 147470 IIIZO!OOO 
71 Jordon -.. 37117 UIIOOO 
11 lonro 1o1roo1 U401l 11680000 
10 llr1bot 1 Tara•• ,.. 80000 
11 loru loroa ,, .. ., .. , 47077 11116000 
11 SouU loroo Sooul 31111 41318000 
U luwaH luwolt IIJZ IIUOOO 
84 Laoo Y1ontiono 11421 3147000 
15 Lo•anon Bo1rut 3150 UIIOOO 
11 Laaouo M1a1ru 11711 1438000 

TABLES T/S 



COO! UTJON CAP 1 IAL AR[A POPULA !ION 
.. --------- ... -... -.... --- ............ --.---- ------·------ ................ ................... 

81 l1btrta Mon ro·t'la 38HO 2081000 
88 l1byl lrlpOll 878~36 3188000 
se l ttchttnstt1n Vadu.l 82 26000 
e o luaembourg Lu•tmbourg lO JI 366000 
VI Madagucar Anunananwo 2266$8 unooo 
02 Malewi l t 1 angwe 15717 8812000 
U Molaysu luala Lullpur IZ7318 11085000 
lt MaldhiS lllah 115 188000 
05 Mol! Baau.o 171111 7303000 
08 M1lt1 VIl lit U IU 358000 
17 Maurtunta NouUchott 301000 1501000 
18 Maurtttus Port Louts 717 IOOZOOO 
11 ••ateo Mutco Ctty 711801 n70ZOOO 

100 Monoco llllonaco·Vt 1 h ZBOOO 
101 llongo11o Uhtnbaaur 801217 1800000 
102 llorocco · Rabat 171117 2zanooo 1 
103 IIOUIIblqul Maputo 303710 13017000 
101 Nauru Y aren 1 8000 
106 Nopol IC 1 tfHIII ndu 68131 11110000 
108 Nttl'ltrhncts Amstercta• 18181 11371000 
107 lltw Zaahnct We11tngton 103883 3203000 
108 Nlcoroouo Managua 67000 ZIIZOOO 
100 N1gtr 1111amt)' 100100 8083000 
110 N1gtr1t LIOOI 3$1700 85210000 
111 IIOAIJ Os lo IUOU 1131000 
IIZ Oetn Muscat 115800 011000 
113 Ptti&Un llltlllbtd 307371 01110000 
111 , ...... Pana•• 2t71Z 2051000 
tJS Papua Ntw &u1n1a Port MortlbJ 171701 3258000 
111 PtrtQUIJ Asuncton 167017 3UIOOO 
117 Ptru Lime 101222 18183000 
111 P~111pp1nto Quuon Ctt1 116131 51U2000 
118 Poltnd ........ 120727 31511000 
IZO Portugtl Ltabon 31380 1000100 
IZI Qtur Do u 1217 217000 
IZZ R0111nt1 Buctlaren. 11108 ZZ578000 
IU R.tndt ltgolt 10110 11111000 
IZI St. lttU and Mavta Btllttarrt 101 111100 
IZ6 Sttnt LuCII Cutrtto Ul 118000 
IZI St. Vtncant and &rtnadtnaa 1 tng1t011n 160 131000 
IZ7 San llortno San lar1no Zl uooo 
IZI Sto T0111 and Pr1octpa Sto 10111 171 11000 
IZI Stud1 Art,tt R1Jtd~ IJOOOO 10111000 
130 Stoagal Dotor 71186 1316000 
131 StJC~tlltl Vtctorto 171 16000 
IIZ Starra Laona frtltOIIO 11188 1706000 
133 51ogapora Stngoport Ul 1601000 
111 Sol..on Jolando Hon1ara 10110 164000 
136 S..lto MogodtUu 111300 1211000 
131 Sout~ AfriCI tope T011n 136111 30831000 ,.... 137 Sol In Modrld 18&811 31Z31000 
Ul Srl Lanta Col-o 163U 16300000 

TABLES T/6 



COD! NATION CAPITAL AR!A POPULAIION .................................... -----------·--·-···· ............... ............. 
118 Sudan lhartoum 11667~7 20~311000 
140 Surtnama Paramartbo 6JOJ7 J6JOOO 
141 Swu:1 hnd Mbabane e 704 6JZOOO 
142 Swtdtn Stocki'I01111 17118116 BJJIOOO 
14l S.ttztrland Btrn Hll41 6463000 
IU Srrio OIIIIICUS 7UIIB 117000DD 
145 Tanzan u Dar·ts·S.ha• 364866 20~HDOD 
141 Hoi lond Bangkok UUDD 6D731DDO 
H7 Toga LOIIII 21853 ZU8DDO 
148 Tonga Muku'aloh Z7D 104DDD 
148 Trin1dod ana Tauga Part-af·Spo1n 11170 IIUODO 
UD Tunhta Tunts Ul78 7D200DD 
1111 Turur Ankara 3001U U166DDD 
uz Tuw1lu funtfut1 ID 8DOO 
tU Ugonda ll.,olo 811D4 ll818DOD 
154 U.S.S.R. Mosca• U411UO Z7UOODDO :t 
155 Un1Ud Arab Em1 raus Abu OhUi 32000 13 74DDO 
151 Uo1tld l1ngaam London uzzz 68D08000 
157 Un1tld Statts of Amtrica Walbtngton. D.C. 38Zl4ZD Z34ZUDOD 
158 Uppor votu Ouagadougou IDUIII UIIIDDD 
161 u •• , •• , Montlw tdta 18037 zueooD 
UD Vonuatu Vi lo 4707 IZ7DOO 
111 Vanazuala Caracas 362143 171UDDD 
tez V1atna• Hanot U7ZD7 6711ZDDD 
113 lllaourn So•• Apu llll IIDDDD 
114 lllortt• Yt•tn Sanat 77ZDD 57UDDD 
115 South Ya .. n Adtn llDUI ZDBIDDD 
181 Yugoalawta Btlgradt 81766 ZZIZIDDD 
167 Za1rt l. tnUIII 8D5083 JIUOODO 
111 Zlllll ia Luuka ZID6U 8348000 
181 l111blbwt Ha rara UOI73 1077000 

181 racorao otltctod. 

TAlLES Tn 



- -· 

BORDER Table 

SOL> dtacr1bt Do~dtr .... Nulll TJPI 

------------------------------- ................ 
NATION_CODE NOT NULL NU118!A(4) 
BOADEA_CDDE NOT NULL NU118EA(4) 
NDATH CHAR(I) 
SOUTH CHAR(I) 
EAST CHAA( 1) 
IIEST CHAR(I) 

SOL> aelact • fr~ bardtr ordtr by nat1on_coclt: 

NATION_CDDE BORDER_CDDE N S l 11 

---··------ ......................... 

1 113 • • 
70 • 

1 IU a 
1 lZ• • 
2 u 1 

2 111 1 1 

3 102 1 

3 87 1 
~-

' 3 8& 1 ' 
3 108 1 

3 11 1 

3 ISO 1 

4 137 1 

4 u 1 

5 111 1 

6 117 1 

7 31 1 

7 11 1 

7 111 • 
7 ZD 1 1 

7 168 • • 
8 143 • • .. • • 61 • 

• 40 • 

• • • • • 111 • • 74 • 
u 11 • •• 
u u •• 
14 sz 1 • 
14 ID •• 
14 5I 1 

r: .. 
' 

e-. 
TAlLES T/8 



- -~ 

NAIJON_COOE 80ROER_C00l N S [ 11 

···-------- -----------
u 106 • 
1~ gg • 

1~ 60 • • 
16 147 • 
18 1~8 • 
18 10i 1 

18 110 1 

17 ea 1 1 

17 3Z 1 

18 31 1 

11 117 1 

18 7 1 

18 118 1 

18 zo 1 • 
li 138 1 1 1 

11 181 1 1 

11 IU 1 

zo U1 

zo uo 1 

zo 181 1 

zo 34 1 

zo 117 1 

zo 18 1 

zo 118 1 

zo 7 1 

zo Ul 1 

Z1 13 1 

zz IZZ 1 

zz 1ee 1 

u ~8 1 

zz Ul 1 

Z3 12 • 
u ea • 
u 3Z 1 

u 84 • 
u 148 • 
Z4 123 • 
14 187 • 
Z4 145 • 
u 141 • • 
u 14a • 
11 IIZ • 
11 110 • • 
11 30 • 
Zl Zl • 
11 31 • 
Zl u • 
Zl 41 • 
Z7 157 • • 
Zl 30 • 
Zl Zl • 

TABLES T/9 



··~ 

-AIJO-_COOE IOROER_COOE N S w 
~---------- -----------

za 36 1 

za 167 1 

28 139 1 

30 88 1 

30 26 1 

30 108 1 

30 110 1 

30 za 1 

30 139 1 

31 1 117 1 

31 lB 1 1 

31 1 1 

32 101 1 

32 .154 1 1 1 

3Z 1 1 

32 113 1 ;f 
3Z 68 1 

3Z 105 1 

3Z 11 1 

32 23 1 

3Z 84 1 

3Z 182 1 

3Z 11 1 1 

34 114 1 1 

34 45 1 

34 117 1 

34 20 1 

34 181 1 

38 53 1 

38 28 1 

38 za 1 

38 117 1 

38 5 1 1 

37 108 1 

37 114 1 

40 55 1 1 

40 118 1 1 

40 &8 • 
40 1 • 
40 11 • 
40 U4 • 
41 61 • 
41 111 • • 
41 141 • • 
41 41 • • 
41 131 • 
46 34 • 
4& 111 • • 
41 11 1 

41 131 • 
41 13 • 
u 10 • 
u U1 

TABLES T/10 
A.'-



• 

NA110N_CODE BORDE A_ COOE N S E w 
-- ............... ·----------

48 ~J • 
48 l6 • • 
48 138 • 
48 li • 
48 IJ~ • 
48 4l • 
61 111 1 

61 14l • 
61 U4 • 
u !JI • 
u 14 .. 
u 143 • 
u ~8 • 
6~ ao • 
u 14 • 
63 48 • 
63 l8 • 

~J 38 • • 
64 !JO a • • 
55 ~8 • 
66 40 • 
u Ita • 
60 ~~ • 
60 41 • 
&e 100 • 
&e 14 • 
60 a o • 
66 6Z • 
&e 143 • 
60 a • 
~o 40 • 
51 ~~ • 
57 168 • 
51 147 • 
58 z • 
68 101 • 
&e ZZa 
81 U1 • 
00 11 1 1 

10 47 • 
10 18 1 

10 .. • 
ll IZ• 
ll uo. 
ll 1&1 

ll ,. • 
ll 17 1 

IZ no • 
IZ ll 1 • 

13 111 1 

u zo • 
u 140 • 
18 10 • 

TABLES T/11 .. ... 



-· 
NATION_COOE BORO!R_COOE N S ! w 
....................... -----------

e~ 41 1 

e~ 108 1 

u 40 1 

e6 8 1 

e8 166 1 

88 IZZ 1 

u IH 1 

ea 113 1 

ea lZ 1 .. 10& 1 .. 17 1 

ea Zl 1 

ea IZ 1 

68 u 1 

68 liS • 
10 151 • l 
10 11 • 
10 1~4 • 
10 1 • 
10 113 • 
11 18 • 
11 IU • 
11 1~1 • 
11 10 • 
11 u • 
11 IU • 
lZ ue. 
13 u. 
13 18 • 
13 IU • 
13 48 • 
H u • 
H ' . 
H 143 • 
H le& • 
n 61 • 
n 81 • 
n ua. 
n l&a 
75 n • 
18 13 • 
JI Ut • 
JI JI • 
11 IU 1 

JI IU • 
JI 145 • 
JI 135 • 
JI 41 • 
JI 131 • 
11 164• 
81 lZ • 

81 az • 
az lla 

TABLES T/12 ..... 



- ''"! 

NATJON_COOE BOADEA_COOE N S E w 
................... .................. 

83 71 1 

B3 118 1 

a• 32 1 

a• 23 1 

a• 1&2 1 

a• 25 1 

u U a 1 

1$ IU 1 

1$ 73 1 

a a 138 1 1 1 1 

87 132 1 

17 81 1 

17 7~ 1 

11 J 1 

11 150 1 

11 108 1 

18 JO 1 

11 •e 1 

11 138 1 

18 IU 1 

18 8 1 

80 u 1 

10 ~~ 1 

10 58 1 

IZ 181 1 

IZ 103 1 1 

ll IU 1 

13 148 1 

13 88 1 

15 17 1 

85 130 1 

85 81 1 

u 71 1 

86 158 1 

15 108 1 

u l 1 

17 IOZ 1 

17 3 1 

17 81 • 
17 130 • 
11 117. .. 16 • .. ID • 

IDD 11• •• 
101 114. 
101 3Z • 
1DI 87 • 
102 3 • 
103 141 • 
103 ll • 
103 181 • 
103 111 • 
103 131 • 

TABLES T/13 ~t-. 



NATION_COD( BORD(R_COO( N S ( w 
-~---·----- -----------

103 141 • 
10~ ll • 

10~ ea • 
106 ~6 • 
108 14 • 
JOB e~ • 
JOB 37 • 
108 3 • 
108 ea • 
108 8~ • 
108 158 • 
108 lB • 
101 110 • 
101 30 • 
110 lB • 
110 101 • 
110 30 • 
110 ze • 
111 51 • 
111 142 • 
111 154 • 
IU Ul • 
IIZ IZI • 
IIZ 185 • 
IU 70 • 
IU 3Z • 
IU 1 • 
IU ea • 
114 37 • 
114 34 • 
115 19 • 
111 11 • 
111 7 • 
111 zo • 
117 34 • 
117 45 • 
117 18 • 
117 zo • 
117 31 • 
111 u • 
111 40 • 
111 154 • 
u a UJ a • 
111 Ul • 
IU Ul • 
uz U4 a • 
tU 11 • 
IU 111 • 
IZZ u • 
IU IU a 
IU 117 • 
IU 24 • 
IU 145 • 

TABLES T/14 .. ... 



---~ 

•ATION_COO! IOAD!A_COD! N S ! w 
........................ ........................ 

127 H 1 1 1 1 

128 83 1 

U8 71 1 

128 78 1 

128 184 1 

128 lBS 1 

128 112 1 

128 lB 1 

128 121 1 

130 87 1 

130 8~ 1 

130 81 1 

130 82 1 

130 34 
132 81 1 1 

132 87 1 f 
13~ 42 1 

IU 48 1 

135 78 1 

131 18 1 

138 ~u 1 

131 103 1 

131 141 1 

137 120 1 

137 u 1 

138 41 1 

138 18 1 

138 3D 1 

138 28 1 

138 117 1 

138 ISJ 1 

131 71 1 

131 u 1 

140 u 1 

140 ZD 1 

140 ~z 1 

141 131 • 1 1 

141 103 • 
141 1ll • 
141 u • 
141 11 • 
141 74 • 
141 1 • 
141 &la 
144 11 • 
l44 JI • 
144 71 • 
144 71 • 
144 1U. 
141 71 • 
141 1U a 

141 1U • 
141 Z4 • 

TABLES T/15 .. ... _ 



.. _ 
NATION_COOE 80ADEA_CODE N S E "' 
..................... ..................... 

14S 161 • 
14S 168 • 
14S 8Z • 
14S 103 • 
148 Zl • 
148 84 • 
146 lS • 
148 83 • 
141 61 • 
141 U8 a 
141 16 • 
160 3 • 
160 88 • 
ISI lZ • 
Ul u • 
Ul IS4 a f 
Ul lO • 
151 11 • 
161 IU • 
153 138 • 
163 181 • 
153 U3 • 
153 145 • 
163 la 1 

154 u • 
154 u a 1 

164 40 1 

154 88 • 
154 U2 • 
154 151 • 
154 lO • 
154 • 
164 32 • 
154¡ 101 • 
164 u 1 

165 121 • 
155 na 1 • 
155 IU 1 

161 1Z 1 

151 u 1 1 

167 271 

167 aa 1 

161 161 1 

Ul toa 1 1 

151 11 1 

161 147 1 

Ul 67 1 

151 76 1 

Ul 7 1 

u a 20 1 

111 34 1 

111 20 1 

111 13 1 

TABLES T/16 ~ 



.. 

NATION_CODt IORDER_CDOI N S t w 
.................. ·····------

uz lZ a 
uz lS • 
uz 84 • 
U4 IZO a • 
U4 u~ • 
u~ 184 • 
u~ IZO a 
lBS lll • 
U8 74 • 
188 o • 
188 eea 
188 ll • 
188 IZZ • 
188 z • 
188 u • 
187 38 • f 
187 u. 
187 1!8. 
187 Ul • 
187 lll • 
187 24 • 
187 14~ • 
187 188 • 
181 ~ • 
!U 187 • 
!U u~ • 
IU IZ • 
IU 103 1 

IU 181 1 

!U 138 1 

!U ~ 1 

180 181 1 

181 11 1 

181 138 1 

181 103 1 

400 record& aelected. 

• 

TAlLES T/17 



SOL> dtacr1bt 1nwtntton .... 
INYEWTION 
UYlNTOR 
YlAR 
NATIOII_CODE 

INVENTION Table 

Wull? Typo 

NO! NULL CHAR(30) 
CHAR(30) 
N 1MB U( 4) 

NIMBU( 4) 

SOL> llltct • fra. tnwtntton ordtr bt tnvtntton; 

INYEWTION INVENTOR YEIIR NATION_COOE 

------------------------------ -------------------- --·------- ........................ 

11441ng •ocftlno Pucal 114Z u 
A44rauogropft Ouncen IIIZ U7 
Aaroao1 Sproy Goodl'lut U41 1&7 
Al r Brato VtU.tnglloull 1188 1&7 
Atr Candtttontng Ctrrttr 1111 U7 
A 1 r P111111 6utrtd.t 1850 61 
Alrplana Jet Ene••• Oftaln 1131 61 
Atrpltnt •ttl'l Motor Wrlgftt ••oa 1103 167 
Alraftlp, Rlgl4 Dlrlgl•l• hppolln 1100 6& 
Antlaaptlc Surgory Llater 1&87 Ul 
Aaplrln Drtanr 1181 68 
AtOIIIC Tfteory Dalton 1103 U8 
Aut-_.lo, Eltctrtc Morrtaon IIIZ 1&7 
Aut-•11a, Gaaollno Dat•ltr 1187 88 
Autooo•lla, Stoa• Aoptr 1181 167 
lactarla (4aacrl•a4) Lttu•tnftott 1878 108 
Balloon •ontgolflar 1713 u 
lera. ter Torrlcalll 1143 74 
llcrcla Surlor 1184 161 
Bifocal Lana frantltn 1710 157 
Blood, Ctrculttton Harvtr IIZI 161 
Bottla •acftlno .,.. .. 1103 1&7 
lrallla Prlntlng Ira lila IIZI u 
lurner. &11 luflltn 1186 .. 
Calcu1atlng •acftlne ....... IIZl 151 
Ca1cu1ul lftton 1170 Ul 
c •••••• (foM) Appart 1104 u 
C ... ra, IHik Eaa\Mn, waltar 1111 157 
c ...... Polarold Lao• La•• 1141 157 
Carllurnor, ¡uollna Dala lar 1171 61 
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Modelado de Bases de Datos 

BASES DE DATOS 

OBJETIVO GENERAL: 

El participante aprenderá a modelar situaciones con el enfoque relacional para el 
desarrollo de sistemas. 

El asistente aplicará instrucciones para la obtención y manipulación de datos 
mediante un Manejador de Bases de Datos relacional. 

Reseña histórica 

Las primeras bases de datos estuvieron escritas sobre papel, a partir de los 60's 
surge el concepto de Base de Datos en computadoras y el primer lenguaje que maneja 
éstas fue COBOL (COmmon Business Oriented Language). 

En 1970 se publica la definición del modelo relacional desarrollado por el Dr. 
Codd, basado en la simplicidad matematica; la simplicidad matemática es ahora conocida 
como ALGEBRA BOOLEANA. 

En 1978 surge ORACLE, primera implementación real del modelo relacional, 
surge también SQL. 

En los 80's surgen muchos manejadores relacionales. 
En 1986 el Dr. Date define las bases de datos distribuidas. 
En 1993 ORACLE implementa las bases de datos distribuidas. 

Base de datos. 
Una BD (Base de Datos) es una colección integrada de datos, conformada por objetos 
tales como: 
Tablas 
In dices 
Secuencias 
Sinónimos 
Vistas 
Usuarios, etc. 

2 

.. 

a.,_ 



Modelado de Bases de Datos 

SISTEMA DE ADMINISTRACION DE BASE DE DA TOS. 

Un sistema de manejo de base de datos (en inglés, DBMS, database management 
system), consiste en un conjunto de datos relacionados entre sí y un grupo de programas 
para tener acceso a esos datos. El conjunto de datos se conoce comúnmente como base de 
datos. Esta contiene información acerca de una empresa determinada. El objetivo 
primordial de un DBMS es crear un ambiente en que sea posible guardar y recuperar 
información de la base de datos en forma conveniente y eficiente. 

Los sistemas de base de datos se diseñan para manejar grandes cantidades de 
información. El manejo de los datos incluye tanto la definición de las estructuras para el 
almacenamiento de la información como los mecanismos para el manejo de la información. 
Además, el sistema de base de datos debe cuidar la seguridad de la información 
almacenada en la base de datos, tanto contra las caídas del sistema como contra los 
intentos de acceso no autorizado. 

Debido a la importancia que tiene la información en todas las organizaciones, la base 
de datos es un recurso valioso. 

SISTEMA DE PROCESAMIENTO DE ARCHIVOS. 

Considérese la parte de una empresa bancaria que conserva la información acerca de 
todos los clientes y las cuentas de ahorros que tiene el banco. Los registros referentes a las 
cuentas de ahorros y los clientes se mantienen en archivos permanentes del sistema. 
Además de estos archivos, el sistema cuenta con varios programas de aplicaciones que 
permiten manejar los archivos, entre ellos: 

- Un programa para hacer cargos o abonos a una cuenta. 
- Un programa para agregar una nueva cuenta. 
-Un programa para obtener el saldo de una cuenta. 
- Un programa para generar estados de cuenta mensuales. 

Estos programas de aplicaciones los escribieron programadores del sistema en 
respuesta a las necesidades de la organización bancaria. Cada vez que se necesita, se 
agregan nuevos programas de aplicaciones al sistema. Por ejemplo, supóngase que una 
nueva ley del gobierno permite a la institución de ahorro ofrecer cuentas de cheques. 
Como resultado, se crean nuevos archivos permanentes que contienen toda la información 
acerca de las cuentas de cheques que maneja el banco, para lo cual tal vez sea preciso 
escribir nuevos programas de aplicaciones. Así, con el correr del tiempo, se agregan más 
archivos y más programas de aplicaciones al sistema. Puesto que estos archivos y 
programas se han creado en un período largo y, probablemente, por distintos 
programadores, es de esperar que los archivos tengan formatos diferentes y que los 

· programas esten escritos en varios lenguajes de programación. El ambiente que se acaba 
de describir es un sistema de procesamiento de archivos característico, apoyado por un 

·sistema operativo convencional. Los registros permanentes se guardan en diversos 
· archivos, y ·se escriben en varios programas de aplicaciones para sacar registros y 

agregarlos a los archivos apropiados. Este sistema tiene ciertas desventajas importantes: 
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Modelado de Bases de Datos 

REDUNDANCIA E INCONSISTENCIA DE LOS DA TOS. Puesto que los archivos y 
los programas de aplicaciones fueron creados por distintos programadores en un período 
largo, es posible que un mismo dato este repetido en varios sitios (archivos). Por ejemplo, 
la dirección y el número telefónico de un cliente determinado pueden aparecer en un 
archivo que consta de registros de cuentas de ahorros, y en un archivo que se integra con 
registros de cuentas de cheques. Esta redundancia aumenta los costos de almacenamiento 
y acceso, además de incrementar la posibilidad de que exista inconsistencia en la 
información, es decir, que las distintas copias de la misma información no concuerdan 
entre sí. Por ejemplo, si un cliente cambia de domicilio, y este cambio se refleja 
únicamente en los registros de cuentas de ahorros, el resultado será inconsistencia de la 
información. 

DIFICULTAD PARA TENER ACCESO A LOS DATOS. Supóngase que uno de los 
gerentes del banco necesita averiguar los nombres de todos los clientes que viven en cierta 
parte de la ciudad. El gerente llama al departamento de procesamiento de datos y pide que 
generen la lista correspondiente. Como esta es una solicitud fuera de lo común, que no 
estaba prevista cuando se diseñó el sistema original, no existe un programa de aplicaciones 
para generar semejante lista. Lo que si existe es un programa de aplicaciones que gene.ra 
una lista de todos los cuentahabientes. El oficial del banco tiene, pues, dos opciones. O 
bien solicita la lista de todos los ,clientes y le pide a una de sus secretarias que extraiga 
manualmente la información requerida, o le solicita al departamento de procesamiento de 
datos que ponga a uno de los programadores del sistema a escribir el programa de 
aplicaciones correspondiente. Es obvio que ninguna de las dos opciones es satisfactoria. 
Supóngase que si se escribe el programa requerido, y que varios días después el mismo 
gerente necesita eliminar de la lista a todos los clientes cuyo saldo sea inferior a $10 000. 
Como se suponía, no existe un programa que genere esa lista; una vez más se esta frente a 
las dos opciones mencionadas anteriormente, ninguna de las cuales es satisfactoria. 

Lo que se trata de probar aquí es que este ambiente no permite recuperar la 
información requerida en forma eficiente. Deben desarrollarse sistemas de recuperación de 
información de aplicación general. 

AISLAMIENTO DE LOS DA TOS. Puesto que los datos es tan repartidos en varios 
archivos, y estos pueden tener diferentes formatos, es difícil escribir nuevos programas de 
aplicaciones para obtener los datos apropiados. 

PROBLEMAS DE SEGURIDAD. No es recomendable que todos los usuarios del 
sistema de base de datos puedan tener acceso a toda la información. Por ejemplo, en un 
sistema bancario, una persona que prepare los cheques de nómina sólo debe poder ver la 
parte de la base de datos que contenga información acerca de los empleados del banco. No 
puede consultar la información correspondiente a las cuentas de los clientes. En forma 
similar, los cajeros solo pueden tener acceso a la información correspondiente a las 
cuentas; no pueden consultar la información referente a los salarios de los empleados. 
Puesto que los programas de aplicaciones se agregan al sistema en una forma precisa, es 
difícil implantar estas limitantes de seguridad. 
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PROBLEMAS DE INTEGRIDAD. Los valores de los datos que se guardan en la base 
de datos deben satisfacer ciertos tipos de limitantes de consistencia. Por ejemplo, el saldo 
de una cuenta bancaria no debe bajar nunca de un límite fijado (p.e. N$25). El sistema 
debe obligar al cumplimiento de estas limitantes. Esto puede hacerse agregando el código 
apropiado a los distintos programas de aplicaciones. Sin embargo, cuando se añaden 
nuevas limitantes, es difícil cambiar los programas para asegurar su cumplimiento. El 
problema se complica aún más cuando las limitantas implican varios elementos de 
información de distintos archivos. 

Estos problemas, entre otros, han fomentado el desarrollo de los sistemas de 
manejo de bases de datos. 

MANEJADOR DE BASE DE DATOS. 

Un sistema manejador de base de datos (DataBase Management System -DBMS-) 
·es un programa de software que: 
- Almacena Datos 
- Permite obtener datos 
- Modifica datos 
- Mantiene la consistencia de los datos 
- Resuelve problemas de concurrencia 
- Controla el acceso a los datos. 
- Permite respaldo y recuperación de la información. 

MANEJADOR DE BASES DE DATOS VS. MANEJADOR DE ARCHIVOS. 

MANEJADOR DE BASES DE DATOS. 

VENTAJAS 
Redundancia controlada. 
Seguridad a nivel de campos. 
Integridad. 
Independencia Datos Programas 
Recuperación de información 
Control de concurrencia. 
Respaldos en línea. 

DESVENTAJAS 
Alto Costo 
Bajo Rendimiento 
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MANEJADOR DE ARCHIVOS. 

VENTAJAS 
Redundancia 
Incongruencia 
Programas dependientes de los datos 
Seguridad solo a nivel de archivo 

DESVENTAJAS 
Menor costo 
Alto rendimiento (Alta velocidad) 

GENERACIONES DE LENGUAJES 

PRIMERA GENERACION 

OliO 1000 11110011 

SEGUNDA GENERACION 

LOADA,IO 
MOV A,B 
SUM A,B,C 

TERCERA GENERACION 

PROGRAM ALUMNOS 
NOMBRE CHAR(30) 
OPEN (!,'ALUMNOS') 
DO WHILE(.TRUE.) . 

READ( 1,1 O,END= lOO)NOMBRE 
10 FORMA T(A,30) 

WRITE(*, *)NOMBRE 
ENDDO 

100 CONTINUE 
END 

CUARTA GENERACION 

SQL> SELECT * FROM ALUMNOS; 
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LAS TRES GENERACIONES DE DBMS's 

Jerárquica, de Red y Relacional. 

MANEJADOR DE BASES DE DA TOS RELACIONALES 
Características: 
- Representación de los datos por medio de tablas relacionadas. 
-UTILIZA LENGUAJE DE CUARTA GENERACION. 
- Flexibilidad: 

la modificación de los datos 
y la estructura de la Base de Datos resulta muy sencillo. 

- Contiene un diccionario de datos. 

EL ENFOQUE RELACIONAL. 
- Un sistema de información de bases de datos relacional se organiza en forma de tablas. 
- Las tablas se organizan en renglones y columnas. 
- Cada renglón se denomina registro y es información referente a una instancia. 
- Cada columna se denomina campo y es información de un solo tipo para todas las 
instancias. 
- De esta forma tu puedes mediante la observación de las tablas entender y utilizar la 
información que te proporcionan. 
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ARQUITECTURA UE TRES NIVELES 

ESQUEMA EXTERNO 
(programación) 

ESQUEMA 
INTERNO 

(registro físico 
de datos) 

PROGRAMADORES 
DE APLICACION 
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COMPORTAMIENTO DE PROYECTOS 

Personas en 
el proyecto 
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IMPLEMI!N MANII!NI 
TACION MIENTO 
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MODELADO 

Defmiciones: 

Situación: Es un conjunto de circunstancias bien definidas que pueden ser descritas 
utilizando un lenguaje natural suficientemente completo. 

Un lenguaje natural sufucientemente completo incluye al menos los siguientes tres 
constructores gramaticales: 

l. Sujetos. Es el nombre de una persona, de un animal, una planta, un lugar, una cosa, una 
sustancia o una idea. Un sujeto propio es el nombre de una ocurrencia particular o 
instancia de un sujeto. Un pronombre es una palabra utilizada como sustituto de un 
sujeto que hace referencia a un sujeto que ya ha sido nombrado o que se sobreentiende de 
acuerdo al contexto en el cual se utiliza. Los sujetos pueden ser tangibles o intangibles y es 
imposible describir alguna situación sin el uso al menos de un sujeto. 

2. Verbos. Es una palabra que describe un modo de ser, una asociación, una acción o un 
evento. Los verbos describen el estado de los sujetos, y relacionan los sujetos dentro de 
una situación. Los verbos pueden ser activos o pasivos. · 

VERBO 

PROFESOR ENSEÑAR l-... ALUMNO 

ACTIVO PASIVO 

3. Modificadores. Es una palabra que califica a un sujeto o a un verbo de acuerdo a sus 
características, cantidad, extensión, etc. Los modificadores de los sujetos se llaman 
adjetivos y los modificadores de los verbos se llaman adverbios. 

Las situaciones que se describen sin el uso de· modificadores son demasiado 
triviales para ser de interés, sin embargo existen. 

10 
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MODELADO 

SITUACION___... MODELO 

SUJETOS ----.ENTIDADES 

VERBOS ----.RELACIONES 

. MODIACADO~ ATRIBUTOS 

Modelado de Bases de Patos 

MODELO: Representación de una situación mediante la abstracción de un hecho real. 

MODELO DE DATOS RELACIONAL 
Conexión finita de tablas (de dos dimensiones formadas por columnas y renglones) 

que representan una situación. · 

., 

DEPARTAMENTO 
CLAVE NOMBRE 
VE VENTAS 
co COBRANZAS 
IN INVESTIGACION 
ME MERCADOTECNIA 
ES ESTADISTICA 

EMPLEADO 
NUMERO NOMBRE SALARIO DEPTO PUESTO 
1 ~ ~· JUAN 2000. VE VENDEDOR 
2 RICARDO 3000 ES PROGRAMADOR 
3 ROSA 2700 IN INVESTIGADORA 
4 LDURDES 2000 VE VENDEDOR 

.... 
~ ... 
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Modelado de Bases de Patos 

A cada sujeto le corresponde una:tabla.; _J~ i · l i' .• . ~ A.íJ A«!! ~OH:}::J)l!f.I'li'~ · 

' . ~. .sldru 
.~: 1.hmi~q ~v~l! :\lo11 ~,:d¡,rf sdoiJ olé>?. ~!rJJ;l .sb!;·, n3 

, :r.>.i-:..n9l!:"Jint)_q 
CARACTERISTICAS DEI;.¡l\'IQ:Q~~Q¡,Ip:LACIONAL 

," ___ - '" .. -~ • ··\., 1 ¡ ··~,-~~-~ : . 

SII\1PLICIJ;>AD. Las,tablas son de' U,!la·forma f~liar y expJi_s¡¡)?.\~~;PpJ¡~~-.wfsrnas para 
representar los datos. La mayoríá-~e'la gente ha utilizado-datos en forma'·de tabla, no se 

• .•:requiere un entrel!arniento especial,·~~a_e!]~~n~~D .!JP)}z~1 \9.~~t<?~ q~~ s~¡f~Bm~~n~ en 
las tablas. En pocas palabr~ son anugables a!<?!~~~~19~"·cq~ 1 bt 1::trc•fl;•:; ó•'il:!i ,¡ r.'lllq 

"- , · . .. .: !. . "··:;1ob~_¡~dfnJ t.;bt;:~ ·Jt. ~);·t.-{ _,_.lqrn5i 71 
· ··PRE<!:~ION:ILas t~blasrcorrec~a¡nem~ qi~¡:jiafJI~JT!!l!~~~.Sil un rig9rrf~~~~H2,0·)~itren 

lo ~ue<signi_fi~an·y sig~fican¡lo~qU,e:dJPfl!~P.u~4~,~;~ff•,i.WP!~~~l!~~~(IS,Y Bf~~~i~?.~~P.2t~ma 
vanedad de configuraciones de so~are y hardware: En pOf\l§¡p~apJ¡¡¡;1~HMJIU~~?}.~~~ la 
computadora. ' 

' . ' ! I'JA ..,;fi~p'1 ,lf~¡ .h:•Ilf.l-&qy¡] :illlf tiJ!Jt 
FLEXIBILIDAD,!l!.as,_tab!as!n!/ s~!~ _n_n¡e_~Jr~)~~-~~~.w~;_d~t]S'~.id,a,~~~,~~~.ns,:,que pueden 
mostrar los datos tambtén. Esto nos penrute- maneJar el modelo antes de Implementarlo . 

. 1 J • • '<, ~ • ' • ' 1 ; ·¡ . ' . . ' 0:. ' f 'l 

En otras. palabr~ laf .t~blas'· s~n · apropiadas .· np' solo P,~'!.r~P~~l~t ~~~2Z! tt~o1, gara 
· · procesarlos tambtén· "' ·~, )" .. v · , .. , ., ·1 - , -- · · 

' :'. , ·' ·~1,; v¡ ··:·J r•,.'~.1.7} __ :~~-: :,_:~,?.~.1;:'f' 1 •'ü.Ji'} -:íb ·¡:JO~i'JO :;!b;JUq a2 
b.t~ll!)f'li:;·...- ·;r-:JC~[!"J.j";.,Jn~ WL!:.: ·"•i--L~tllH!j ~;¡s_~·.b~nffl/):Y.!'! .?!: r:ÜrJHn~V)}Ji .GG3 obiu~~-,~ 

CARACTERISTICAS DE LAS TABLAS 

" .. ·. . . . . ''~.:- • :·:.:' .. ?aGi(~I!T't,'] .l(l 01lAcíi1UO\I! 
Definición. Una tabla es una representaCión de datos en.rlos dimensiones, con una,.ó más 

. - . - ~ · r~" ·¡· .. --~.. ·-· ·• · ·•:::~.:_¡,",U._Hf.J tqq/!J.'~)\ t 1 
columnas y cero o más' reñ¡;¡lo11e's. 1 . . .: -:-;:·,!:(1'~;~ e n:~ -~maJn~J~c;:) · 

Reglas: ·::::'·j .. - ?.ol_:"~~~-~~!~'f-::th ~1·, obrJJiu:¡ 1::-n,:¡T 

I. El nombre de cada tabla es únic? ~ara el modelo. .br.LiJn:J 6 ¡ ~b :):Jilli:lli; !.:~ üaftsO .S: 
2. El nombre de cada columna~~!!!!!!=C?,P.!I!l.l:,l~tJ~!l\· :Jb ¿9 hl>biln:J , 25 izli.niísO 
3. Cada renglón es único. 
4. No es posible descomponer col~as. 1:i1Rmnq ,.,8u lliiD 1Í1lils1l .( 

u.·'JS~:Elorden:qe,las.col'!_mnas,~,S)!!l!!!!"l!09·1 .;:Jh~·:•!quG o•~: _;o• 11uJ.Ií ol!D 1a~ilhsV. 
6. El orden de los renglones es arbitrario. · · · ., · b ,· -·.Ji·"'";m ' :;,e, .,,;m ::1 ¡¡ U:ll!ud 1o.i"t$Jnn ol 

.(
1JI9how) ! .. _;¡J'J 1 ;~;¿ l,·; ,,:-:.~r:~~h.¡; r!J.ÚlStni'tq ?.~VEdJ 

NULO. Valor que indica ausencia de. la información. 
Los nulos no ocupan almacenamiento. 

,¡:: .. -
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EMPLEADO 
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Modelado de Bases de Paros 

-Relación 1-M y M-1 

Esta es un tipo de relación no simétrica, solo puedo colocar la llave foránea FK en 
la tabla en donde la relación es M. ' 

1 
·EMPLEADO 

1 

' - -' ·, -; 

DEPARTA.~.· 
MENTO 

EMPLEADO DEPARTAMENTO 
NUM_EMP NOMBRE CLAVE(FK) CLAVE NOMBRE 

. - --
.. 

- Relacioit M-M ·' 

En este tipo de relación se co~~atenan las llaves f~ráfleas'y se crea una nueva tabla, 
esta tabla recibe el nombre de tabla COMPUESTA. · · ·: 

' ',· 1 ; \ 

' 

1 
EMPLEADO PROVECTO 

1 

EMPLEADO DESARROLLA PROVECTO 

NUM EMP NOMBRE IEMP PROY NUMERO DESCRIPCION 
FK FK 

F K+ 

No importa el orden de las FK. de ahí se observa la simetría de la relación Muchos a Muchos. 
La tabla DESARROLLA se llama TABLA COMPUESTA. 
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MODELADO DE 1\TRIBUTOS. :•· 
l. Describir atributos 

Conceiltrarsé én adjetivos o adverbios.: 
' . 

· :2. Definir el alcance di:H atributo 
Decidir si el atributo es de interés al sistema. 

3. Determinar una llave primaria para el atributo 

Modelado de Bases de Datos 

Qeterrninar cual es ·la mejor opción para colocar el atributo en una tabla (eliminar 
duplicidid colocando los atri_pu_~s de manera correcta. 

4. Documentar el atributo en alguña tabla 

.. 
,. . . -·--':'·-! •' 

METODOS PARA COLOCAR ATRIBUTOS. 
l. Método gram~ticill \por exp{!_rj.encia) 
2. Normalización . -·· 

NORMALIZACION 

·' 

Primera forma normal. (Dependencia entre la PK y un atributo) 
Dada una tabla T, con una llave primaria P y un atributo A, se dice que T está en 

primera forma normal,si y sólo si el valor del atributo A en cualquier renglón depende del 
valor de ia llave primaria P en ese renglón. 

T 
p 

1 
'2 
3 
4. 

A 
4 
4 
4 
4 

Si todos se repiten 
No está en primera 

1orma Normal .. 
Puede repetirse 
pero no todos 

igullles 

p 

1 
2 
3 
4 

A 
4 
4 
4 
15 

Por ejemplo, un descuento general para los trabajadores, sería un mismo dato para 
todos y no se incluiría como atributo. 
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' Modelado de Bases de Datos 

Segunda forma normal. (Dependencia entre un atributo y una1 .FK. en una tabla 
compuesta) . , , " 

Dada una tabla T en primera forma normal, con una_, llave_ primaria. P en varias 
columnas con componenetes PI y P2 y un atributo A se dice que T está en segunda forma 
normal; si y sólo si el valor del atributo A en cualquier renglón depende,de los dos valores 
P 1 y P2 en ese renglón, las tablas con llaves primari.as en una solo columna. siempre están 
en segunda forma normal. 

Orden 
Número 
PK 
1 
2 

("' ' . 

CLIENTE 

LUIS 

Parte 
Número 
PK 
120 
124 

- ........ 
!:;!· ''¡, l:Ptl e ~ \ •• 1' · 

Se aplica en tablas compuestas .. ::~.¡~-~ .... 

'ü . 

. ,;; 

¡ 
'• 

< 

. 
:l/; ·-ne 

----

' ' •!,• 

' ' ,·.J.'!.•'. 

·' 
"~¡ •• 

,. 
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Orden Parte 
Orden ··Parte 

. ' 

1 1 ' 1 

1 ~ '. .l. 

¡. . ·.--" .... ' ' 
' ~-·.:L. 
·-· ·-~X.I 1'· ...• :· •. ,, 
'' ll 1 ¡- .. , 1!' '; ~... ' 

' .. ;~~(. ;;;.·/¡:~'"-
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.. , 
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l { r;.> • • , 
Mode!a<!Q de Bases de PalOs 

Tercera fol!IJUI'no:l'i'mal. 
ciai4 "·.1,1.na tabla T en segunda forma normal, con una llave primaria P y dos 

atributos Al y. A'l, se dice qüe T está en tercera fOffila normal, si y solo si el valor del 
atributo A 1 en cualqJ.!ier renglón no depende del valor del atributo A2, a menos que A2 
esté marcado como Ni:>, y el valor del atributo A2 no dependa del valor del atributo A 1 en 
ningún renglón, a ~rios que Al esté marcado como ND . 

r .• o. 

~ 
1 
~ 
3." 
'4 

Puesto 

. ··No est •. en 
tercera 

-·forma normal 

IOstá en 
tercera 

forma n11rmal 

Al ~rll!inar nuestro modelo en tercera forma normal encontramos algunos datos 
duplicados por lo que a continuación se realiza un proceso de desnormalización. 
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