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IOIVISION DE EDUCACION CONTINUA 

CENTRO DE INFORMACION Y DOCUMENTACION 

"ING. BRUNO MASCANZONI" 
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POR LO QUE SE PONE A DISPOSICION DE LOS ASISTENTES DE LOS CURSOS DE LA -

D.E.C.F.I.; ASI COMO AL PUBLICO EN GENERAL. 

EN DICHO CENTRO USTED TENDRA LOS SIGUIENTES SERVICOS: 

* PRESTAMO INTERNO 

* PRESTAMO EXTERNO 

* PRESTAMO INTERBIBLIOTECARIO 

'* SERVICIO DE FOTOCOPIADO 

* CONSULTA TELEFONICA 

' ' 
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* CONSULTA A LOS-BANCOS DE DATOS: LIBRUNAM EN CD-ROM Y EN. LINEA 

LOS MATERIALES A SU DISPOSICION SON: 

* LIBROS 

*.TESIS DE POSGRADO 

* NOTICIAS TECNICAS 
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* PUBLICACIONES PERIODICAS 

* PUBLICACIONES DE LA ACADEMIA MEXICANA DE INGENIERIA. 

*NOTAS DE LOS CURSOS QUE SE HAN IMPARTIDO DE 1971 A LA FECHA . 

EN LAS AREAS DE INGENIERIA INDUSTRIAL, CIVIL, ELECTRONICA, CIENCIAS DE LA-
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TIERRA, MECANICA Y ELECTRICA Y COMPUTACION. 
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FACULTAD DE INGENIERIA U.N.A.M. 
DIVISION DE EDUCACION CONTINUA 

A LOS ASISTENTES A LOS CURSOS DE LA DIVISION DE EDUCACION CONTINUA 

La& auto~dadu de ta Facultad de Inge~~. po~ conducto det Je6e de ta V~v~~ón 
de Educauán Co>Lt<.nu.a, o.to~gan u.na coM.tanua de a&~.ten~ a q~enu cwnpian con 
to~ ~eq~ilo~ u.tabteudo~ p~ cada cUMo. 

Et co~ot de a&~.ten~ <~e UevM<i a cabo a .tMvé.6 de ta peMona qu.e te e~egó 
w noru. La& ~na&~.tenUa6 <leMn compU:.tada& po~ w auto~dadu de ta V~v~~ón, 
con et 6.tn de e~egMü coM.tan~ <~ótamen.te a to<~ aiu.mno<1 qu.e .tvtga:n u.n rtú..Mmo 
det 80% de a&~.tenUa6. 

Pe~o<1 a to<1 a&~.ten.tu ~ecog~ <~u. coM.tanua et cUa. de ta ~UM. - E<~ru .~e 
~e.tendJuin pM et pvU.odo de un año, pa&ado u.te tiempo ta VECFI no .~e hM<i ~u­
pon.~abte· de u.te documento. 

Se ~eco~enda a to<1 a&~.ten.tu pMtiupM activamente con .~~ ~dea& y expe~ünuM, 
pu.u toó cUMo<l qu.e o6~ece ta V~v~~án u.tan ptaneado~ ~ qu.e to<l ~o6uMu 
expongan u.na .té.6~, p~o <1ob~e .todo, p~ qu.e coo~~nen ta& op~~onu de .todo<~ to<1 
~n.t~uado~, coM.tilu.yendo v~dad~o<l ~~n~o<l. 

E<1 mu.y ~po~n.te qu.e .todo<~ to<~ a&~.ten.tu Uenen y e~egu.en <~u hoja de ~Mwp­
uón ai ~MUO dei CUMo, ~n6Mmauón qu.e <l~vW p~ ~n.teg~ u.n fuecto~o de 
M~-ten.tu, que <~e e~egM<i opo~namen.te. 

Con et obje.to de mejo~ to<l .~~v~uo~ qu.e ta V~v~~ón de Edu.cauón Co>Lt<.nu.a o6,'tece, 
,. at Mnat det cUMa debeMn e~egM ta evatu.auón a .tMvu de u.n cu.ution~o fue.­

iiado pa.Jta ~ j~uo<1 anóMmo<l. 
' 

Se ~eco~enda UenM ~cha eva:Wauón con6Mme to<l p~o6uMU ~pMta.n ~~ cia<lu, 
a e6ecto de no UenM en ta íU..ti..ma <1u~ón w eva:Wauonu y con é.6-to ~ean má<l 
6ehauen.tu .~~ ap~e~uonu. 
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Traditional Problems 
Accessing lnformation 

• Data vs l.nformation 

• A Typical Question: · 

"Whích departments in our corporatíon 
ha ve payrolls exceeding $2,200 per month 
per employee?" 

• Common problems getting this answered: 

TURNAROUND TOO LONG 
MIS backlog 

COSTS TOO MUCH 
programming time 

INCONVENIENCE 
requestor must justify priority 

INTROOUCTION 112 
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Purposeof 

SQL *Plus Course 

-. 

• SQ_L *Plus: A way to bypass traditional problems 

• Flexible 

• Quick Turnaround of queries 

• · Easy to learn, easy to use 

• Reliable 

• You l.earn 

• To create and update tables and views 

• To ask your data base 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 database properly designed should minimize the 
amount of redundant information 

INTRODUCTION 1/4 
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What ls a DBMS? 

A DBMS (Data Base Management System) 

is a software prograni that 

• stores, retrieves, and modifies data 

• guards the data's consistency 

• salves concurrency problems 

• allows a universal interface to the data 

• regulates access to the data 

/ 

INTRODUCTION 1/5 



3 Generations of DBMSs 

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

1960s 

• NETWORK . 1970s 
a programmer can specify specific 
m u lti pi e-parents-m u lti pie-eh i Id ren 
relationships 

e RELATIONAL 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 :t 

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 



SQL's History 

• IBM's San Jose Research {1970s) 

severa! 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 



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 si de. 

• In this form you can readily visualize, understand and 
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 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 119 



Tables, Rows and Columns 

• Each column contains one kind of information. 

• Each row is made up of columns that hold one value. 
For example, the SAL column in the row forJO NES 
has the value 2,975. 

Rows Columns 

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 JO NES MANAGER 7839 02-APR-81 2,975 20 

7654 MAR TIN SALESMAN 7698 28-SEP-81 1,250 1,400 30 

7698 BLAKE MANAGER 7839 '01-MAY-81 2,850 30 

INTROOUCTION 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 DALLA S 

10 4,.ACCOUNTING NtWYORK 

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 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 ene 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. 

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

. in DEPT of any employee in EMP.. · 

• When tables have related columns the commo'n 
val u es in these columns allow join operations. 

INTRODUCTION 1/12 



SQL *Plus Commands 
Not Found in SQL 

• In addition to standard SQL commands, Oracle's 
SQL 1ipJus 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. · 

• SQL *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 ti'ming 
compute list ttitle 
connect newpage undefine 
copy 

INTRODUCTION 1/14 
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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 SOL command is stored in a part of memory 
called the SQL buffer where it remains until a new 
command is entered. 

• SOL 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 SQL, these commands do not require a semi-colon nor 
do they get stored in the SQL buffer. 
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Logging onto SQL *Plus 

• Access your operating system 

U SERIO: 

PASSWORD: 

• · At the Operating System prompt: 

SQLPLUS <return> 

ENTER USERNAME: SCOTT <return > 

ENTERPASSWORD: <return> 

• Password does not show 

DATABASE OUERIES 2/2 
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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 

r 

• Tose e a list of the current help topics: 

1 
SQL> HELP TOPICS 1 

DATABASE QUERIES , 2/3 



The DATA DICT/ONARY 

• 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: 

DATABASE QUERIES 

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 
A list of all tables you have access to 

2/4 



The DESCRIBE Command 

• lf yo u 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 

OATABASE QUERIES 

SQL> DESCRIBE DEPT 

N ame NULL? Tvlle 

DEPTNO NUMBER(2) 

DNAME CHAR(l4) 

LOC CHAR(l3) 

2/5 
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General Query Syntax 

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

• Although SQL is highly flexible,it still has a very 
spedfic syntax · 

• lt is possible to phrase a SQL question wrong, and 
end up with either no results ata JI, or answers toa 
question yo u didn't realize you asked 

• The overall syntax is very simple: 

SELECT ... 

FROM ... 

[ WHERE ... 1 
' 

GROUP BY ... 

[ HAV/NG •.. 1 
[ ORDER BY-~· 1 

DA TASASE QUERIES 2/6 
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Selecting Al/ Columns 

What data are in the EMP table? 

' 

SQL> SELECT C• .., - asterisk means all 
FROM' E:MP;. columns 

EMPTable .. 
EMPNO EN AME JOB MGR HIREDATE SAL COMM DEPTNO 

7369 SMITii CLERK 7902 17-DEC-80 800 20 

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

752J WARD SALESMAN 7698 22-FEB-8J 1,250 500 30 

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

7654 MARTIN SALESMAN 7698 28-SEP-8J . J,250 1,400 30 

7698 BLAKE MANAGER 7839 01-MAY-81 2,850 30 

7782 CLARK MANAGER 7839 09-JUN-8J 2,450 JO 

7788 SCOTI ANALYST 7566 '09-NOV-81 3,000 20 

7839 KING PRESIDENT 17-NOV-81 5,000 JO 

7S44 TURNER SALESMAN 7698 08-SEP-8J J,500 o 30 

7876 ADA MS CLERK 7788 23-SEP-8J 1,100 20 

7900 JAMES CLERK 7698 03-DEC-8J 950 30 

7902 FORO ANALYST 7566 03-DEC-8J 3,000 20 
• 

. 7934 MILLER CLERK 7782 23-JAN-82 J,300 JO 

·¡ 

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

DA TASASE QUERIES 2!7 



. ..- ·-

Selecting a Specific Column 

SQL> SELECT 

FROM 

column name 

rE;P-,ab/; - - - - - - ---- - - - - - - - -, 
1 1 
IEMPNO EN-~. JOB MGR HIREDATE SAL COMM DEPTNO 1 

·,· 

1 7369 $~ CLERK 7902 17-DEC-80 800 20 1 :t 

1 7499 ÁÍ:.LEN SALESMAN 7698 20- 30 1 

• 

1 7521 WÁRO . SALESMAN 7698 22- 30 l 
1 7566 .ÍONES . MANAGER 7839 02- ENAME ·. 20 l 
1 7654 MART1N SALESMAN 7698 28 30 : 1-- - -, ___ , SM1TH '<l 

Selecta column na me 
to return the values 
within it 

.Al.LEN .· 
WARD 

JONES · 

!.IÁRTÍN 
·utA.KE····· 
ci..ARK· 

·SC;)ri·········· KINa > 
::·.-;-,-,_, :--.-... ::·::::--:-. 
•TUBNER. 
;~Á~ 
~?~ 
:. ' .-.. ~ .,.; ~;":: -.: ~¿'.'\ •, . 
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Selecting Multiple Columns 

SQL> SELECT 

FROM 

EMPNO, EN AME, JOB 

EMP; 

17-DEC-80 800 

20-FEB-81 1,600 

EMPTable 

EMPNO EN AME 

• Place a comma 
between each 
column name 

• All rows appear 
for each column 
selected 

OATABASE OUERIES 2/9 . 

7369 

7499 

7521 

7566 

7654 

7698 

7782 

7788 

7839 

7844 

7876 

7900 

7902 

7934 

SMITH 

AL LEN 

WARD 

JO NES 

MARTIN 

BLAKE 

CLARK 

SCOTT 

KING 

TURNER 

ADAMS 

JAMES 

FORO 

MILLER 

300 

JOB 

CLERK 

SALESMAN 

SALESMAN 

MANAGER 

SALESMAN 

MANAGER 

MANAGER 

ANALYST 

PRESIDENT 

SALESMAN 

CLERK 

CLERK 

ANALYST 

CLERK 

1 



.......... 

Reordering Columns During Selection 

SQL> SELECT EMPNO, EN AME, JOB 

FROM EMP; 

EMPTable 

EMPNO ENAME JOB 

7369 SMITH CLERK 

7499 ALLEN SALESMAN 

7521 WARD SALESMAN 

~66 J~S MANAGEj.,. 
~ .... / ~ ...... ,/ ' 

SQL> SELECT JOB, EN AME, EMPNO 

' FROM EMP; 1\ 
EMPTable e) 
JOB EN AME EMPNO t' 

CLERK SMITH 7369 

SALESMAN ALLEN 7499 

SALESMAN WARD 7521 

~AGE~JONES 7~ 
/ .... / ~ .......... / ' 

• The order of selection determines the 
order of display 
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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 = 10; r----------- -----------, 
1 EMPTab/e 

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 JO NES .MANAGER 7839 02-APR-81 2,975 20 

7654 MARTIN SALESMAN 7698 28-SEP-81 1,250 1400 30 

7698 BLAKE MANAGER 7839 01-MAY-81 2,850 30 

77821 Ot.ARK jMANAGER 7839 09-JUN-81 2,450 10 

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

7839I<Jmio Ji IPRESIDENT 17-NOV-81 5,000 10 

7844 TURNER SALESMA ,500 o 30 

7876 ADAMS CLERK ,lOO 20 

7900 JAMES CLERK 950 30 1 
7902 FORO ANALYST ,000 20 1 
7934 IIOU.EB lcLERK 

.. 1 ,300 10 L-------- -------J 
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Ordering Rows in a Sequence 

• In the relational model, rows have no particular 
order 

·\ 
./ .. ,.. 

• The ORDER BY command is the onlyway you can 
ensure rows will be displayed according to specific i 
criteria 

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

.. ::: ... 
. ORDBRBY ENAJm; . 

. -1-
EN AME EN AME 

SMITH - AOAMS 
ALLEN AL LEN 
WARO BLAKE 
JO NES CLARK 
MARTIN FORO 
BLAKE JAMES· 
CLARK JO NES 
SCO'M' KING 

. KING MARTIN 
TURNER MILLER 
AOAMS SCO'M' 

. JAMES SMITH 
FORO TURNER 
MILLER WARO 

Unordered Ordered 
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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 to A) 

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

SQL> SELECT • 

FROM DEPT 

ORDERBY DEPTNO DESC; -

PEPTNO DNAME LOC 

•o OPERATIONS 805r0N 

30 SALES CHICAGO 

20 RESEARCH DALLAS 

10 ACCOUNTING NEWYORK 

DATABASE QUERIES 2/13 
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Selecting Specific Rows: 

A Single Condition 

· In the WHERE clause you can compare a column 
val u e to i 

• a CHARACTER constant by using single 
quotes 

where ename = 'SMITH' 

Note: The case you use matters within 
quoted constants · 

• an ARITHMETIC EXPRESSION with no 
quotes 

where deptno = 20 

• another COL UMN val u e 

DATABASE QUERIES 

where emp.deptno = dept.deptno 
(This construct, known as a JO/N, wi/1 be. 
discussed /ater.) · 
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Logica/ Operators 
for Selecting Rows 

Equa/ity 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 val u e 

Reverses sorne of the abo ve operators 
(e.g. NOT IN, /S NOT NULL) 

DATABASE QUERIES 2/15 
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= ,_ . - or <> 
> 
>= 
< 
<= 

IN (list) 

BETWEEN/ow 
ANDhigh 

L/ KE 
% 

-
/S NULL 

NOT 

• 



Lists of Values: 
-IN and NOT IN 

.....-. 

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

SQL> SELECT ENAME,JOB 

FROM EMP 

WHERE JOB 11'1 CCLERK', 'ANALYST'l; 

EN AME JOB 

SMITH CLERK 

SCOTT ANALYST 

ADA MS CLERK 

JAMES CLERK 

FORD ANALYST 

MILLER CLERK 

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

SQL> SELECT ENAME,JOB 

FROM EMP 

WHERE JOB NOT IN ('CLERK', 'ANALYST'l; 
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A Range of Values: 
BETWEEN and NOT BETWEEN 

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

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 ANO 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 el a use 

1 ·.~ List all employees whose names begin 
V with the letter S. 

SQI.> SELECT EN AME, DEPTNO 

FROM EMP 

WHERE EN AME LIKE'S\\'; 

._1_· -----1··~ List all employees whose names end ·' 
V with the letter K. 

SQL> SELECT EN AME, OEP'fNO 

FROM EMP 

WHERE EN AME LIKE '%K'; 

1 · ~ List all employees whose names begin 
,___ __ _,V with a W followed by exactly 3 · 

characters. 

SQL> SELECT ENAME, DEPTNO 

FROM EMP 

WHERE ENAMELIKE'W ___ '; 

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

Use NOT liKE to select rows that do not match a 
pattern. 

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. 

DATABASE QUERIES 2/19 
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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: 

1 ~ List all en:-p~oyee.~ who g.re not elipi~le. 
V for commtsslon (Le., whose commtsswn 

column is NULL). 
1 

SQL> SELECT ENAME.JOB 

FROM EMP 

WHERE COMMISNUL~ · 
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• Searching for non-NULL values: 

1 .· .·. · ~ List a~l e~ployees who are eligible for 
V comm~ss~on. 

SQL> SELECT ENAME,JOB 

FROM EMP 

WHERE COMMISNOTNUL~ 

• Note: NULL val u es do not take up any storage 
space in an Oracle RDBMS. 

DATABASE QUERIES 2/21 

--· - _-, ....... 



Multiple Conditions 

• The WHERE clause can further qualify what rows 
are returned by specifying more than one condition 
needed to satisfy the query 

SQL> SELECT ENAME,JOB 

FROM EMP 

¡....- WHERE DEPTNO = 20; 

EN AME JOB 

SMITH CLERK 

JO NES MANAGER 

• S/NG LE condition SCOTT ANALYST 
' 

ADAMS CLERK .. 
F.O RO ANALYST 

SQL> SELECT EN AME, JOB 

FROM EMP 
'\ 

WHERE DEPTNO = 20 

~ AND JOB!= 'CLERK'; 

ENAME JOB 

JO NES MANAGER 

• MU LTIPLE condition SCOTJ' ANALYST 

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

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

SELECT ENAME,JOB .SELECT ENAME,JOB 

FROM EMP FROM EMP 

WHERE DEPTNO = 20 WHERE DEPTNO '= 20 

ANO . JOB'= 'CLERK': OR JOB 1= 'CLERK': 

EN AME JOB .... EN AME JOB -- JO NES MANAGER SMITH CLERK 

SCOTT ANALYST ALLEN SALESMAI" 

FORO ANALYST WARD SALESMAN 

JONES MANAGER 

·MARTIN SALESMAN 

BLAKE MANAGER 

CLARK MA!I>AGER 

SCOTT ANALYST 

KING PRESIDENT 

TURNER SALESMAlli 

ADAMS CLERK 

FORO ANALYST 
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Precedence of 
Multiple Operators 

• Yo u may use ANO and ORina · 
single WHERE clause 

• You should use ( ) to establish precedence . 

• Order of evaluation if you don't specify ( ): 
. , 

First ANO 

Then OR 

·- • For Example: 

WHERE 
ANO 
OR 

DEPTNO 
JOB 
SAL 

--. 
> 

30 
'SALESMAN' 
2000 

This refers to salesmen in dept 30 or any employee 
who makes over $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 · 

.......... 

' 
• You can use SQL like a calculator to express val u es 

with arithmetic operators. These include: 

+ ADD 

* 

1 

SUBTRACT 

MULTIPLY 

DIVIDE 

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

SELECT 

WHERE 

ORDERBY 

and other el a uses yo u will learn about later. 

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

DATABASE QUERIES 2/25 
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Numeric Expressions 

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

, ..... · .. [> 

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 > .os•SAL 

ORDER BY COMMISAL DESC; 

EN AME SAL COMM COMMISAL 

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 may nest multiple expressions together 

• Here's the Order of Evaluation: · 

Evaluated First: 
Multiplication * 
Division 1 

Evaluated Next: 
Addition + 
Subtraction 

• 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 
DA TE Arithmetic 

• Yo u can use expressions to specify values that 
involve DATE val u es-- 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 
+ 1 5/(24*60*60) = 6-MAR-87 and 1 S 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 

• 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 name you want 

• Here's an example: 

SQL> SELECT 

FROM EMP 

WHERE DEPTNO = 10 

DATABASE QUERIES 

EMPLOYEE 

CLARK 
KING 
MILLER 
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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··· ~ Who earns a commission that is more 
than 5% oftheir base salar.y? 

SQL> SELECT EN AME, SAL, COMM, COMM/SAL "CIS RATIO" 

FROM EMP 

WHERE COMM > .05'SAL 

ORDEH BY CO~IM/SAL DESC; 

EN AME SAL COMM CIS RATIO 

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

l 

• 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 anda slash (!) must be 

· enclosed in double quotes. 

• · The alias affects the SELECT command 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 
ORDER BY 

DATABASE QUERIES 

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

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

.-
• SQL *Plus commands for editing 

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

LIST 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 toa 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 SQL BUFFER to 
an operating system text file and call the standard 
operating system editor to allow changes 

You are ready to complete Practice Session One; 
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3. Data Manipulation ~ 



lnsertíng Data 

SQL> INSERT INTO DEPT 

VALUES (10, 'ACCOUNTING', 

'NEW YORK'l; 

DEPTTable 

DEPTNO DNAME LOC 

. :.::::· 

10.' ·· ACCOUNTING .·NEWYORK ":·."" 

• Atable must be created befare yau can insert data 

• Separate val u es with ca m mas 

• · Use the DESCRIBE cammand ta shaw arder and 
type af calumns 

• Each value must match the data type 
of targeted calumn 

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

SQL> INSERT INTO DEPT(DNAME, DEPTNOl 

VALUES ('ACCOUNTJNG', 10); 

DEPTNO DNAME LOC 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 clause 
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/nserting 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 (EMPNO, EN AME, DEPTNO) 

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 INSERTcommand may contain parameters 
representing values to be provided when the 
command is run. 

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

SQL> INSERT INTO DEPT 

VALUES (&DEPTNO, &DNAME, &LOCJ; 

Execution of this statement causes SQL *Plus to 
prompt you for val u es 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 val u e if you put them around the parameter. 

SQL> INSERT INTO DEPT 

VAL UES (&DEPI'NO, '&DNAME', '&LOC'J; 
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lnserting NULL Values 

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

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

SQL> INSERT INTO DEPT 

V ALUES (50, 'EDUCATION', NULL); 
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lnserting DATE Values 

• Default format for entering dates: 

'DD-MON- YY' 

1' t> Entera new employee 'S TONE'. 

SQL > INSERT INTO EMP 

(EMPNO, EN AME, HIREDATEl 

VALUES (7963, 'STONE', '07-APR-87'1; 

• To automatically enter today's 

date and time: 

SYSDATE 

t;;¡t)< , .. D> Entera new employee 'KOHN', who 
was hired today. 

DATA MANIPULATION 

~--~----------~----~ 
SQL> INSERT INTO EMP 

(EMPNO, EN AME, HIREDATEl 

VALUES (7600,'KOHN', SYSDATEl; 



Updating Fields 

,L..-;...;..._,,·. ~~ Promote Martin to Manager 

SQL> UPDATE EMP 

SET = 

= 

EMPTable 

EMPNO ENAME JOB 

7369 SMJTH CLERK 

7499 ALLEN SALESMAN 

7521 W ARD SALESMAN 

7 566 JO N ES · M A N A G E R jl._.,.,.,.,-~ 
7654 MARTIN ~ S 0::; 
7698 BLAKE MANAGER 

7782 CLARK MANAGER 

7788 SCOTT ANALYST 

7839 KING PRESIDENT 

7844 TURNER SALESMAN 

7876 ADAMS CLERK 

7900 JAMES CLERK 

7902 FORO ANALYST 

7934 MILLER CLERK 

DATA MANIPULATION 

• lf yo u omit the WHERE 
clause 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> UPDATE EMP 

SET JOB 

WHERE 

EMPTable 

EMPNO EN AME JOB 

7369 SMITH CLERK 
7499 ALLEN stJ; JG 
7521 WARD S~ e 
7566 JO NES MANAGER 
7654 MARTIN ~ =e~ 
7698 BLAKE MANAGER 
7782 CLARK MANAGER 
7788 SCO'IT 
7839 KING 
7844 TURNER 
7876 ADAMS 
7900 JAMES CLERK 
7902 FORO ANALYST 
7934 MILLER CLERK 
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SQL> UPDATE 

SET 

WHERE 

- -· 

Updating 
fv1ultiple Columns 

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

EMP 

DEPTNO = 40, JOB = 'MARKET REP' 

JOB = 'SALESMAN'; 

EMPTable 

DEPTNO EN AME JOB 

20 SMJTH CLERK 

1: ··ALLKN ··::SALESMAN 

WARD.: SALESMAN .. 

20 JO NES MANAGER 

130 MARTIN•· SALESMAN 

30 BLAKE MANAGER 

10 CLARK MANAGER 

20 SCOTT ANALYST 

10 KING PRESIDENT 

130 TURNISR SALESMAN .· 

20 ADAMS CLERK 

30 JAMES CLERK 

20 FORO ANALYST 

10 MILLER CLERK 

DATA MANIPULATION 3/10 

1 

1 

1 

• You can·u pdate 
olumns 
ng your 

• multiple e 
by specifyi 
changes i 
·el a use 

n the SET 



Deleting Rows 

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

• The WHERE da use determines which 
rows are deleted: 

lf yo u forget the WHERE clause, you will delete all 
the rows 

~'"'', .. :-:::··· M artin quit. Remove him from the 
company roster. 

SQL> DELETE FROM EMP 

WHERE EMPNO = 7654; 

EMPTab/e 

EMPNO EN AME JOB MGR HIREDATE' 

7369 SMITH . CLERK 7902 17-DEC-80 

7499 ALLEN SALESMAN 7698 20-FEB-81 

7521 WARD SALESMAN 7698 · 22-FE8C81 

7566 JO NES MANAGER 7839 02-APR-81 r ....... :, ... , 1654 -~-MARTlN •• SALBSMAN ; L'I'898Y:'S8;SBP-81 i 1 
7698 BLAKE MANAGER 7839 01-MAY-81 

.,.J7G¡_ C~"-.. M~R Ji3~ 09-JJ.U'I-.A!, , .., .., .., ..., .. 
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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 
made 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: 

Exp/icit COMMIT-
lssue the SQL 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, QU/T, REVOKE, and 
RENAME. 

Automatic COMM/T-

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

SQL> SET AUTOCOMMIT ON 

Note: SET commands 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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Logica/ Transactions 

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

When a transactiori is interrupted by a serious 
error, such as a system failure, the entire 
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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4. Creating Tables and Views t 
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How to Crea te a Table 

SQL> CREATETABLE DEPT 

(DEPTNO NUMBER (2), 

DNAME CHAR (14), 

LOC CHAR(I3)); 

DEPTTable 

.... ··.. DEPTNO .. · ~~~··.····· i LOC 

• When yo u create atable yo u specify the 

table name 

column names 

type of values in the column 

maximum width of the column 

• The DATA Dlcr/ONARY is automatícally updated 

• Atable may have up to 254 columns · 
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Rules for Naming 
Tables and Columns 

• Restrictions on na mes 

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) t 

Na mes can bé up to 30 characters 

• Na mes must be unique 

Your table name 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 yo u endose the table na me in double quotes, 
none 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 stririgs 
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 

1 

• DA TE consists of 
The relevantdate 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, you might want to forbid a row from 
being inserted into the EMP table if the Employee 
Number is unknown i 

• To forbid NULL val u es in a column, enter the NOT 
NULL el a 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 DEPT 

(DEPTNO NUMBER (2) NOT NULL, 

DNAME CHAR04), 

LOC CHAR03)); 
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SQL> 

Adding a New Column 

Toa Table 

ALTERTABLE DEPT 

ADD (HEA DCNT NUMBER (3))¡ 

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

J 
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 

10 ACCOUNTING NEWYORK 

20 RESEARCII DALLAS 

30 SALES CHICAGO 

40 OPERATIONS · BOSTON 

• When a new column is first added, 

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

SQL> ALTER TABLE DEPT 

MODIFY DNAME CHAR(20l; 

r-------------....... ~ DEPTTable 

: DEPTNO DNAME LOC 

1 JO ACCOUNTING NEW YORK 

1 20 RESEARCH DALLAS 

· J 30 SALES CHICAGO 

1 40 OPERATIONS BOSTON 

1 

, 
1 
1 
1 
1 
1 
1 

L- DEPTTable 
DEPTNO 1.-D-N_A_ME_·-.·.---,.·-.-.:--,[)> LOC 

JO · ACCOUNTING 

20 RESEARCH 

30 SALES 

40 OPERATIONS 

NEWYORK 

DALLAS 

CHICAGO 

BOSTON 

• ALTER the TABLE to change the column size 

• You may not reduce unless column is empty 

• Nor m ay 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 
assuch 

• lts data are derived from tables 

• However, there is no copy of the data 

• A View provides 

• Simplicity- to see exactly what yo u need 

• Security- to prevent unauthorized users 
from seeing certain columns or rows 

1 

CREATING TABLES & VIEWS 4/8 



One Tab/e, Multiple Views 

• You can have multipleviews ofthe same table 

EMPTable 

EMPNO EN AME JOB MGR HIREDATE SAL COMM DEPTI'O 

SMTTH 7902. 17-DEC-80 800 
7499 AL LEN 7698 20-FEB-81 1,600 l 
7521 7698 22-FEB-81 ~0,~ 
7566 7839 02-APR-81 S;.,:: 
7654 7698 28-SEP-81 1 
7698 7839 01-MAY-81 
7782 7839 09-JUN-81 
7788 SCOTI' ANALYST 7566 09-NOV-81 3,000 
7839 KING PRESIDENT 17-NOV-81 5,000. 

844 TURNER SALESMAN 7698 08-SEP-81 1,500 
76 ADA.MS. CLERK '· 7788 23-SEP-81 1 '100 

7 00 JAMES X CLERK . 7698 03-DEC-81 950 
7 2 FORO ANALYST 7566 03-DEC-81 3,000 
79 MILLER CLERK 7782 23-JAN-82 1,300 

.ENAME .... JQB 

Yiew ófClerks View o{ Managers 
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Creating, Naming, and Looking 
at Views 

• Creating a VIEW is different than creating atable: 

SQL> CREATEVJEW MANAGERS AS 

SELECT ENAME,JOB,SAL 

FROM EMP 

WHERE JOB ~- 'MANAGER'; 

VJEW CREATED 

• You may use any valid SELECTstatement which 
does not contain an ORDER BY clause when 
creating a View 

• To look 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,.850 
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 names different than 
those in the base table, use the following syntax: 

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

SQL> CREA TE VIEW MYDEPT 

<PERSON, TITLE, SALARYl 

AS SELECT EN AME, JOB, SAL 

FROMEMP 

WHERE DEPTNO = 10; 

CREATING TABLES & VIEWS 4/11 
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More About Views: 
WITH CHECK OPTION 

e 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 DEPT20 AS 

SELECT EN AME, JOB, SAL, DEPTNO. 

FROMEMP 

WHERE DEPTNO = 20 

WITH CHECK OPTION; 

Now, the following update statement would 
produce an error. 

, SQL> UPDATE DEPT20 

SET DEPTNO = 30 

WHEREENAME = 'WARD'; 
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Copying Tables & Views 
• 

• Reasons for Copying Tables and Views 

Back up the original 

Give a copy to someone else. 

Make tentative changes 

Archive them befare re m oval 

• To copy aTable 

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

In Chapter 7 yo u will learn about subqueries 

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

SQL> CREATETABLE EMP2 

AS SELECT • FROM EMP; 
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Dropping Tables and Views 
• 

• Dropping TABLES 

The SQL command is DROP TABLE table na me 

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

Once the table is gone, you cannotget 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 

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

SQL> SELECT DEPTNO, EN AME, SAL 

FROM EMP 

WHERE SAL> 2000; 

~------------------------, 
EMPTable 

EMPNO ENAME JOB MGR HIREDATE SAL COMM DEPTNO 

7369 SMITH CLERK 7902 17-DEC-80 800 

· 7499 ALLEN SALESMAN 7698 20-FEB-81 1,600 

7521 WARD SALESMAN 7698 

7566!.JONES 1 MANAGER 7839 

7654 MARTIN SALESMAN 

7698 ··-·-.~~ ••• •.•.• MANAGER 
7782 · CLARK .• -. MANAGER 

7698 

7839 

7839 

7 

22-FEB-81 1,250 

02-APR-81 12,975 · 

28-SEP-81 1 250 . 
01-MAY-81 .1,860 

09.JUN-81- 2,·~--

300 

500 

1400 

20 

30 

30 

20 

30 

30 

10 

o 7788 sccrrr ANALvsr 

7839 KING > PRESIDENT o· 

1 

7844 TURNER SALESMAN 

7876 ADAMS CLERK 

7900 JAMES CLERK 

7902 b~D ;jANALYST 

7934 MILLER CLERK 

~---------• SQL only provides 
raw information 

7 DEPTNO 
7 

7. 10 

7 10 

7 20 

- 20 

...... 20 

~ 30 

EN AME 

K1NG 

CLARK 

FORO 

SCOTT 

· JONES 

BLAKE 

SAL 

5000 

2450 

3000 

3000 

2975 

2850 

~( 

~~ 

Fl 

o 
o 
o 
o 
o 
• 

• In contrast, SQL *Plus allows yo u to customize 
your reports 
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Report Formatting with 
. SQL *Plus 

1 · ~ 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 FORD $3,000, 

SCOTI 3,000 

JONES 2,975 
•••••••••••••• 

sum 
' 

$8,975 

30 BLAKE $2,850 
•••••••••••••• 

sum $2,850 

STRICTL Y CONFIDENTIAL 
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SQL> 

SQL> 

SQL> 

SQL> 

SQL> 

SQL> 

SQL> 

SQL> 

SQL> 

- --· 

A Samp/e of SQL *Plus 
Format Commands 

COLUI\tN DEPTNO HEADING DEPARTMENT 

COLUMN EN AME HEADING NAME 

COLUMN SAL HEADING SALAR Y 

COLUMN SAL FORMAT $99,999.00 

TTITLE 'SA.MPLE REPORT for 1 HITECH CORP.' 

BTITLE 'STRICTL Y CONFIDENTIAL' 

BREAK ON DEPTNO 

COMPUTE SUM OF SAL ON DEPTNO 

RUN 

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

• A SQL statement must be run tose e the 
effects of SQL *Plus format commands. 

SOL *Plus REPORTING 5/5 
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· Headings & Footers 

SQL> TTITLE 'SAMPLE REPORT for 1 HITECH CORP' <relurn > 

SQL > BTITLE RIGHT 'STRICTLY CONFJD , TI AL' 

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 rema in enabled until 

SQL *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 name will correspond to HEADING 

single quote marks not needed 
if heading is one word 

SQL> COLUMN ENAME HEADING 

no semicolon 
needed 

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

SQL> COLUMN ENAME HEADING 

Skip to new 
line 

• You can undo a column specification by clearing 
it 

1 SQL> COLUMN ENAME CLEAR 

1 
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Formatting Columns 

SQL> COLUMN ENAME FORMAT Al5 

SQL> COLUMN SAL FORMAT $9,999.99 

SQL> COLUMN COMM LIKE SAL 

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

• lt copies the format and heading of the column 

1 
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Ordering 
Rows Together 

SQL> BREAKON DEPTNO 
~ 

-...nos emicolon 

• 

• 

• 

SQL> SELECT DEPTNO, EN AME 

FROM EMP 'sem icolon 
ORDERBY DEPTNO; 

EMPTable 
DEPTNO EN AME 

10 CLARK 

MILLER 

BREAK KJNG 

can suppress 20 SMJTH 

repetition of SCOTT 

val u es JONES 

ADAMS 

ORDERBY FORD 

clau~e is 30 AL LEN 

needed to BLAKE 

controlthe TURNER . 

break 1 
JAMES 

MARTIN 

WARD 

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

BREAK ON co/1 ON co/2 
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Breaking Up 
. Sets of Rows 

SQL> ÍBREAKON DEPTNO 1 SKIP .. 

SQL> SELECT 

FROM 

OROERBY 

• D 
b 

ouble spacing 
etween 

d epartments 

. 

LEAR BREAK erases • e 
a nd disables the 
8 REAK command 

ay break on pages • M 
b 
8 

y 
REAKONPAGE 

DEPTNO, EN AME 

EMP 

OEPTNO; 

EMPTable 

DEPTNO 

JO 

20 

30 

• May break on report 
by 
8 REAK ON REPORT 

EN AME 

CLARK 

MILLER 

KING 

SMITH 

SCOTT 

JO NES 

AOAMS 

FORD 

ALLEN 

BLAKE 

TURNER 

JAMES 

MARTIN 

WARD 

2 l 1""' 

-

LJ 

' 

• May break on severa! conditions, for example: 
BREAK ON pAGE ON REPORT 
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Displaying Computations 
on Groups 

SQL> BREAK ON . DEPTNO SKIP 2 

SQL> 1 COMPUTESUMOF ·SAL'. 0//.0N . DEPl'NO . 

SQL> 

FROM 

ORDERBY 

DEPTNO, EN AME, SAL 

EMP 

DEPTNO; 

• Sums the Salaries for each 
· départment 

• The SKIP el a use allows you to see 
the rows for each department 
more distinctly 
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• COMPUTE 

Other COMPUTE 
Commands 

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 
. 

va nance 

. NUMBER number of rows 

e CLEAR COMPUTES . 

• COMPUTE is left enabled until 

- it is disabled 

- it is respecified 

· - session ends 

• To disable it, enter CLEAR COMPUTE . 

SOL* 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 SETcommand: 

SET option va fue 

SQL> SET AUTOCOMMIT ON 

SOL *Plus REPORTING 5/13 



• SET commands include (default settings are 
underlined): 

SET AUTOCOMMIT{OFF/ON/IMMEDIATE) 

ON or /MM- enables automatic committing of 
changes. ·· 

SETECHOSET{OFNON} 

ON- commands executed from a command 1 
file will be displayed to the terminal 

OFF- suppresses display of commands 

SETFEEDBACK{OF~ON} 
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 LINES/ZE {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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• SETcommands (continued): 

SET PAUSE {OFF/ONjtext) . 

ON- forces user 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 cuúent 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 

• Sett.ings rema in in effect for the current SQL *Plus 
sessaon. 

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

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

SQL> SET NULL ' NO DATA' 

SQL> SELECT ENAME,COMM 

FROM EMP 

WHERE . DEPTNO = 30; 

EN AME COMM 

ALLEN 300 

WARD 500 

MARTIN 1,400 

BLAKE !NonATA l .. 
. 

TURNER o 
JAMES INODATA 1 

• SET.NULL is a SQL *Plus command 

• You use it to note missing values 

• The substitute can be any string 
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Saving Commands toa File: 
The SAVE Command 

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

SAVE filename 

··- .. -"! 

• The suffix .SQL is appended to the filename (unless t-
there is a period in the filename). 

SQL> INPUT 

1 SELECT EMPNO, EN AME, JOB 

2 FROMEMP 

3 WHEREJOB = 'ANALYST' 

4 

SQL> SAVE RESEARCH 

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

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

• 
• 

• 
• 

SQL> EDIT 

EDIT edits the contents of the current buffer 

Any changes made during the edit session are 
saved back to the current bu.ffer. 

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

To edit the contents of a file, enter EDITfollowed 
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) 
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Retrieving Stored Commands: 
The GET Command 

• The GETcommand retrieves the contents of a disk 
file into the SQL buffer and displ~ys 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 > ST ART RESEARCH 

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

• As with the GETcommand, the .SOL suffix need not 
be specified . 
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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. 

• 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. 

SQL *Plus REPORTING 5/21 
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• To stop spooling toa file enter: 

.fsQL> SPOOL OFF 

- . 

1 

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

lsQL> SPOOLOUT 1 

• SPOOL OUT el oses the listing file and prints the file 
to the system's default printer·.-·· 
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Creating Batch Reports 

• To crea te a command file containing SQL *Plus 
commands and one 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 

SETAUTOCOMMITON 

SET PAGESIZE 25 

INSERT INTO EMP CEMPNO, EN AME, HIREDATE) 

VALUES (9999, 'GEIGER', SYSDATEl; 

INSERT INTO EMP CEMPNO, EN AME, DEPTNO) 

VALUES (3333, 'SAMSON', 20); 

SPOOL NEW _EMP 

SELECT • FROM EMP 

WHERE DEPTNO = 20 

OR DEPTNO IS NULL 

1 

SPOOLOFF 

SET AUTOCOMMIT OFF 

Now·save the file and exit from the system editor. 

• To execute this file use the STARTcommand. 
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( Yo u are ready to complete Practice Session Four. 

,. 
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Purpose of Functions 

• Functions allow yo u to: 

• Modify val u es 

• Combine val u esto create new ones 

• Change value formats 

• Yo u can use them in any type of query, including 
the more complex queries that are discussed in the . 
next chapter. 
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Functions: 
Generallnformation 

• Like an expression, a function can be used in these 
da uses: 

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 SOL is always 
the val u e to which you are applying the function. 

FUNCTIONS 

SQL> SELECT EN AME FROM EMP 

WHERE LENGTH (EN AME) = 6; 

6/3 
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• There are many kinds of functions 

Di((erentiated by Value Type 

ARITHMET/C Functions 
CHAR Functions 
DA TE Functions 

Differentiated by Rows Af(ected 

INDIVIDUAL Functions 

~ -·· 

Each Row is evaluated separate from other 
Rows · 

GROUP Functions 
A Set of rows are evaluated collectively 

• An advantage of a function: 

lt can return a value based on multiple 
ARGUMENTS " . 
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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 

beco mes 
beco mes 
beco mes 

LENGTH(ename) ., 

Jack Smith 
Smith-Jones 
Smith, Jack 

computes the number of characters in the string 

length -of ALLEN -
length of KING 

5 
4 

SUBSTR(job, 1 ,4} 
Jists 4 characters starting with string's first character 

CLERK becomes CLER 
SALESMAN becomes SALE 
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Other CHAR Functions 

LOWER 
converts all characters in the string to lowercase 

UPPER 
converts all characters in the string to uppercase 

LEAST 
returns the value from a series of arguments that comes. 
first alphabetically · 

GREATEST 
returns the val u e from a series of arguments that comes 
last alphabetically 
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DA TE 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) 
adds 5 months to Hiredate 

·. 

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

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

FUNCTIONS 6n 
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Examp/e ofa 
DA TE 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 _DA Y(SYSDATE, 'FRI DA Y'l AS_OF 

.FROM EMP 

WHERE DEPTNO = 20; 

FUNCTIONS 6/8 

EN AME 

SMITH 
JO NES 
SCOTT 
ADAMS 
FORD 

SAL AS_OF 

800 21-NOV -86 
2,975 21-NOV-86 
3,000 21-NOV-86 
1,100 21-NOV-86 . 
3,000 21-NOV-86 

the date this Friday 



--

TheTO CHAR Function -
• Dates are displayed in the ORACLE default format 

unless yo u 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. i 

SQL>SELECT EN AME, TO_CHARCHIREDATE, 'Dy Mon dd, yyyy') HIRED 

FROI\1 EMP 

WHERE DEPTNO =JO; 
EN AME HIRED 

CLARK Tue Jun 09, 1981 
KING Tue Nov 17,, 1981 
MILLER Sat Jan 23, 1982 

FUNCTIONS 619 



The TO DA TE Function -
• The interna! representation of a date is accurate to 

the second, and can range over many éenturies. 

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

• The form is: 
TO DATE (character string, date picture) -

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

SQL> INSERT INTO EMP (EMPNO, EN AME, HIREDATEJ 

VA LUES (7999, 'SAMS', 
"· 

TO _DATE ('070387083000", 'MM DDYYHHMISS')); 

FUNCTIONS 6/10 



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 

6/11 

12 
fri 
friday 
twelfth 

03 
mar. 
march 

87 
1987 

t 



Examples of 
DA TE Pictures 

Example · Picture 

---

Mar 12, 1987 'Mon dd, yyyy' 

MAR 12, 1987 . 'MON dd, yyyy' 

Thursday. MARCH 12 'Day MONTH dd' 

Mar 12 11:00am 'Mon dd hh:miam' 

Thu, the twelfth 'Dy, "the" ddspth' 

FUNCTIONS 6/12 
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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, yo u 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, MOR 

LEAST!EMPNO,MOR) LOWNUM 

EMP 

EMPNO <MOR; 

EN AME EMPNO MOR LOWNUM 

SMITH 7369 7902 7369 
AL LEN 7499 7698 7499 
WARD 7521 7698 7521 
JO NES 7566 7839 7566 
MARTIN. 7654 7698 7654 
BLAKE 7698 7839 7698 
CLARK 7782 7839 7782 

6/13 
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Other Numeric Functions 

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

; 

GREA TEST (SAL, COMM) 
Returns the largest value (SAL or COMM) 

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

SIGN(COMM- SAL) 
Sign = -,.. 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 6/14 
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The Nu/1 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) 

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

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

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

SQL> SELECT EN AME, COMM + 

SAL, 

NVL(COMM,Ol +SAL 

FROM EMP 

EN AME COMM+SAL NVL<COMM,Ol+SAL 

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

k e 
, 
es 

11. 

FUNCTIONS 

AL LEN 

WARD 

MARTIN 

BLAKF. 

TURNER 

JAME::. 

6/15 

1,900 1,900 

1,750 1,750 

2,650 2,650 

-+ 2,850 

1,500. 1,500 
~ 950 



SQL> 

GROUP Functions 

Find the total amount of 
commissions paidto employees. 

SELECT SUM(COMM) 

FROM EMP; 

SUM<COMM) 

2,200 

. ·~ 

• In general, GROUP Fu~ctions: 

FUNCTIONS 

Return a single val u e for a set 
of rows. 

Can be applied to crv . 
numeric values, an some 
CHARand DATEvalues. 

6/16 



FUNCTIONS 

SQL> 

Selection Consistency 

YOU CANNOT SELECT 

INDIVIDUAL ANO GROUP 

RESULTS TOGETHER ... 

SELECT EN AME, SUM<COMM) 

FROM EMP; 

... ERROR .. NOT A SINGLE 

. GROUP SET FUNCTION 

... UNLESS YOU CONSTRUCT 

A VALlO GROUP BY CLAUSE 

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

6/17 
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SQL> 

Group Functions for 

CHAR, DATE, or Number 

• M/N, MAX, and COUNT 

can be used with any val u e type: 

SELECT MIN<ENAMEl 

FROM EMP; 
~ MINCHAR 

MIN<ENAMEl __..--- ~~M/N DATE 

ADAMr 1--
¡MINNUM BER 

SQL> SELECT 
:tRED 

AT ) 

FROM E P; 

MIN(HI,lDATEl -
17-DEC-80 

SQL> SEL CT MIN(SALl 

FROM EMP; 

MI ~<S AL) .. 
800 -

• MAX and COUNTwork the same way 

FUNCTIONS 1 6/18 
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, .. 

COUNT D/STINCT 

How many people havejobs? 

SQL> SELECT COUNT<JOBI 

FROM EMP; 

COUNT<JOBI 

14 

How many different types ofjobs 
are there? 

SQL> SELECT COUNT(DISTINCT JOBI 

FROM EMP; 

-

COUNT (OISTINCT JOBI 

5 

• COUNT DISTINCT returns the number of 
unique values in a column. 

FUNO~~ ~19 
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• AVG 1 

More GROUP Functions 
(for Numeric values only) 

· · > (> Find the average salary of 
employees. 

SQL> SELECT AVG!SAL) 

FROM EMP; 

AVG<SAL) 

2,073.21 

e STDDEV E=t> Find the standard 
deviation of employee 
salaries. 

SQL> SELECT 

STDDEV!SAL> 

STDDEV(SALl 

' 1,182.50 

• SUM L:: .. •· ... f~ Find the total amount of 
V salaries paid to employees. 

SQL> SELECT SUMISAL) 

FROM EMP; 

SUM(SAL) 

29,025.00 

' FUNCTIONS 6/20 
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The GROUP BY clause 

• Yeu use the GROUP BY da use te define multiple 
greups ef rews. 

• Every member ef the greup has at least ene val u e 
in cemmen. 

• Yeu specify the celumn(s) centaining these 
cemmen val u es in the GROUP BY el a use. 

·.· ... ·.(> W hat is the total and average 
salary for each department? 

SQL> SELE.CT DEPTNO, SUM(SALl, AVG<SALl 

FROM EMP 

IQROUPBY DEPl'NQ-, 1 

DEPTNO SUM(SALl AVG<SAL) 

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

• Netice that a query with a GROUP BY da use 
returns ene rew per greup. 

FUNCTieNS 6/~1 

~ 
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Multiple Criteria 
for Grouping Rows 

• Depending on your question, you may need to 
group by more than ene column. 

• 

, ............ ·•·.· .. •. t> How many employees are there in 
each departmerit? 

SQL> SELECT DEPTNO, COUNT<'J 

FROM EMP 

GROUPBY DEPTNO·. 

DEPT:"O COUST('J 

10 3 
20 5 
30 6 

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

1--

H ow many employees are there in 
each job category in each department? 

SQL> SELECT DEPTNO, JOB, COUNT<'l 

FROM EMP 

GROUPBY DEPTNO,JOB: 

DEPTNO JOB COUNT<'l 
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 6/22 
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Selecting Specific Groups 

• The HAVING clause allows you to select groups that 
meet specific condition(s). 

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

1 :: ' ' , .. ·.· .. ,·· .. 

FUNCTIONS 

The WHERE clause places conditions on 
the SELECT el a use 

The HAVING clause places conditions on 
the GROUP BY el a use 

~ Which departments have apayroll 
V exceeding $9,000? (Do not include 

commissions.) 

SQL> SELECT DEPTNO, SUM!SALl 

FROM EMP 

GROUP BY DEPTNO 
=~~...,.--., 

DEPTNO SUM<SALl 

20 10,875 
30 9,400 
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. 
Syntax Review 

• The complete syntax for a query is as follows: 

SELECT 
FROM 

· WHERE 
GROUPBY 
HAV/NG 
ORDERBY 

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

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

bi?'ik.H · [> f~~:p; ;o¿~~í'/~:;e~:/C;g$~i.~~g;partments 
(Do not include commissions, and list the 
department with the lowest amount first.) 

SQL> SELECT DEPTNO, SUMCSALl 

FROM EMP 

WHERE JOB!= 'CLERK' 

GROUPBY DEPTNO 

HAVING SUMCSALl > 8000 

ORDERBY SUMCSALl; 

DEPTNO SUM!SAL¡ 

30 8,450 
20 8,975 

Yo u are ready to complete Practiee Session Five. 

FUNCTIONS 6/24 
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~ -· 

Joins 
The Basic Concept 

• Yo u use Joins to combine columns from different 
tabl·es 

EMPTable DEPTTable 
EMPNO E:-; AME JOB DNAME 

7369 SMITH CLERK '20 ACCOUNTING 

7499 AL LEN SALESMAN 30 RESEARCH 

7521 WARD SALESMA 30 SALES 

7566 JO !lOES MANAGE 20 OPERATIONS 

7654 MARTIN SALESMA' 30 
7698 BLAKE MANAGE 30 
7782 CLARK MANAGER 10 
7788 SCOTT ANALYST 20 
7839 KING PRESIDENT 10 
7844 TURNER SALESMAN 30 
7876 ADAMS CLERK 20 
7900 JAMES CLERK 30 
7902 FORO ANALYST 20 
7934 MILLER CLERK 

EMP & DEPT Tables Joined .·.· · 
-.: .. ::: ..... ,:::: . .- ·. ', .-... · ...... : .. -··-:-···: .· 

EMPNO ENAME JOB DEP'fNO DNAME 

7369 SMITH CLERK 20 RESEARCH 
7499 ALLEN SALESMAN 30 SALES 
7621 WARD SALESMAN 30 SALES 
7566 JONES MANAGER 20 RESEARCH 
7645 MARTIN SALESMAN 30. SALES 
7698 BLAKE MANAGER 30 SALES -- -- -- -- --, ., ..., ..., ..., ' 

. ADVANCED QUERIES 7/2 
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• 

• 

What happens when yo u 
forget the WHERE clause? 

SQL> SELECT ENAME, EMP.DEPTNO,LOC 

FROM EMP,DEPT; 

Ea eh row of one 
EN AME DEPTNO LOC 

SMITH NEWYORK 
table matches 20 

ALLEN 30 NEWYORK 

every row of the WARD 30 NEWYORK 
JO NES 20 NEWYORK 

other table MARTIN 30 NEWYORK 
BLAKE 30 NEWYORK 
CLARK JO NEWYORK 
SCOTT 20 NEWYORK 
KING JO NEW YORK 
TURNER 30 NEWYORK 
ADAMS 20 NEWYORK 
JAMES 30 NEWYORK 
FORO 20 NEWYORK 

This results in a MILLER JO NEWYORK 

Cartesian Product 
SMITH 20 DALLAS 
AL LEN 30 DALLA S 
WARD 30 DALLAS 
JONES 20 DALLAS 
MAR TIN 30 DALLAS 
BLAKE 30 DALLAS 
CLARK JO . DALLAS 
SCOTT 20 DALLA S 
KING 10 DALLA S 
TURNER 30 DALLAS 
ADAMS 20 DALLAS 
JAMES 30 DALLA S 
FORO 20 DALLAS 
MILLER 10 CALLAS 

ADVANCED OUERIES 7/4 
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How todo a Simple Jo in (Equijoin) 

. SQL> SELECT 

• Table prefixes 
prevent ambiguity 

IPNO, ENAME,JOB, 

EMP.DEPTNO, DNAME 

FROM EMP, DEPT 

___ _. ' WHERE •. : EJaP.DEPTJ'iO;.;. llEPT.DEF:TNO; · .... · 

EMP & DEPT Tables Joined 
EMPNO EN AME JOB DEPTNO DNAME 

7369 SMITH CLERK 20 RESEARCH 
7499 ALLEN SALESMAN 30 SALES 
7521 WARD SALESMAN 30 SALES 
7566 JO NES MANAGER 20 RESEARCH 
7645 MARTIN SALESMAN 30 SALES 
7698 BLAKE MANAGER · 30 SALES -- -- .... -~..., -- --, .., 

V ' 

• Specifies which columns are being 
joined 

ADVANCED QUERIES 713 
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Outer Joins 

SQL> SELECT EN AME, DEPT.DEPTNO,LOC 

FROM EMP, DEPT 
~~--~--~------~ 

WHERE 

• lf there are any 
values in 
DEPT.DEPTNO 
that-don't have 
corresponding 
values in 
EMP.DEPTNO, 
{such as Dept 
40), then the 
OuterJoin 
symbol ( +) 
will cause a 
NULL value 
to appear in the 
joined table. 

ADVANCED QUERIES 

) = DBPT.DEPTNO; 

DEPTNO 

CLARK JO 
MILLER JO 
KING JO 
SMITH 20 
SCOTT 20 
JONES 20 
ADAMS 20 
FORO 20 
ALLEN 30 
BLAKE 30 
TURNER 30. 
JAMES 30 
MARTIN 30 
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LOC 

NEWVORK 
NEWVORK 
NEWYORK 
DALLAS 
DALLAS 
DALLAS 
DALLAS 
DALLAS . 
CHICAGO 
CHICAGO 
CHICAGO 
CHICAGO 
CHICAGO 



Self-Join 

• When yo u 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 

/IWHERE.·.····< WORKE!UiGR = MANAGER.EMPNO; ·1 

7 EMP Table 
EN AME MANAGER 

• You join atable to itself, 1 

as though it were two SCOTT JO NES 
FORO JONES 

separate tables. AL LEN BLAKE 
WARO BLAKE 

• lt is necessary to use an MARTII" BLAKE 
TURNER BLAKE 

alias for at least one JAMES BLAKE 

occurrence of the·table in MILLER CLARK 
ADAMS SCOTT 

the FROM clause, to JONES KING 

distinguish the column BLAKE KING 
CLARK KING' 

na mes from one another. SMITH FORO 

Non-Equijoin 

ADVANCEO QUERIES 7/6 
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• lf the join condition in the WHERE clause specifies 
. an equivalency ( = ), it is an Equijoin. 

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

Introducingá new table: SALGRADE Table t 

SAL GRADE 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 EN AME, SAL 

FROM EMP, SALGRADE 

WHERE GRADE= 3 

ANO SAL BETWEEN LOSAL ANO HISAL; 

EN AME SAL 

ALLEN 1,600 

TURNER 1,500 

Set Operators: 

AOVANCED OUERIES 7f7 
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. Joining Rows 

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

UN ION - set union 

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 
. -

AOVANCEO QUERIES 718. 
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lntroducing New Views ... 

He re are 3 views ofthe EMP table that we'll 
use for so me of the upcoming examples: 

ACCOUNT View 
EN AME 

CLARK 
KING 
MILLER 

SAL 

2,450 
5,000 
1,300 

SALES View 

JOB 

MANAGER 
PRESIDENT 
CLERK 

ENAME SAL JOB 

ALLEI" 
WARD 
MARTIN 
BLAKE 
TURNER 
JAMES 

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

950 

RESEARCH View 

SALESMAN 
SALESMAN 
SALESMAN 
MANAGER 
SALESMAN 
CLERK 

ENAME SAL JOB 

SMITH 
JO NES 
SCOTT 

. ADAMS 
FORO 

800 
2,975 
3,000 
1,100 
3,000 

CLERK 
MANAGER 
ANALYST 
CLERK 
ANALYST 

\ 
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UNION Opeiator 

• 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 UNlON 1 
SELECT ENAME,SAL 

FROM SALES 

WHERE SAL> 2000; 

• 

EN AME 

BLAKE 
CLARK 
FORO 
JO NES 
KING 
SCOTT 

Datatype of 
ding 

must 
me 

correspon 
columns 
be the sa 

SAL 

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

ADVANCED QUERIES 7110 
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INTERSECT Operator 

• INTERSECTfinds common values in multiple 
tables. 

• Columns must be of the same datatype 

Table 1 
Table 1 
INTERSECT 

Table 2 Table 2 

[) Whatjobs do all departments have-in 
common? 

SQL> SELECT JOB 
FROM ACCOUNT 

looERSECii 
SELECT JOB 

FROM RESEARCH 

lumi:asE<:rrl 
SELECT JOB 
FROM SALES; 

JOB 

CLERK 
MANAGER 

ADVANCED QUERIES 7/11 
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MINUS Operator 

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

Tabte 1 
MINUS 

Table 1 
Tabte 2 

Tabte 2 

. 

1 ,,--;;,, · . · · · t> Are there any jobs in the Accounting 
Department that yo u don't (ind in the 
Sales Department? · . 

SQL> SELECT JOB 

FROM ACCOUNT 

IMJNUS 1 
SELECT JOB 

FROM SALES; 

JOB -
PRESIDENT 

ADVANCED QUERIES 7112 
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lntroduction to Subqueries 

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

·e The results are used in solving the main query 

~---+·+·~ SELECT 

• mam 
query 

FROM ... 

WHERE ... 

.---t~ SELECT 

1 

• subquery 

ADVANCEDQUERIES 7/13 
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An Example of 
Setting up a Subquery 

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 EN AME, DEPTNO 

FROM EMP 

WHERE DEPTNO = 
ISELECT DEPTNO 

FROM EMP 

WHERE ENAME = 'SMITH'l; 

~--------~~--~ ENAME DEPTNO 

• Determine,dd~i~n.;t!!h~e---r 
subquery-

• Determ i ned ~¡ n~t~h~e~_.-.---¡-...,. 
main query 
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Subqueries can ha ve 
M u/tiple Layers 

• Nesting may continue indefinitely 

' • The subquery can access tables not used by the 
main query 

• A subquery cannot have an ORDER BY clause 

ADVANCED QUERIES 7115 
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M u/tiple Subqueries 

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

k;j:i i >'. . ~ Which employees have the same 
V 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') 

OR SAL> 

(SELECT SAL 

FROM EMP 

WHERE EN AME= 'CLARK'l; 

EN AME JOB 

JO NES MANAGER 

BLAKE MANAGER 

CLARK MANAGER 

SCO'IT ANALYSf 

KING PRESIDENT 

FORO ANALYSf 
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Multiple Tables 
and Subqueries 

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

SQL> 

Which employees inNew York 
have a salary greater than Scott? 

SELECT EN AME, JOB, SAL 

FROM EMP,DEPT 

WHERE LOC = 'NEW YORK' 

AND EMP.DEPTNO = DEPT.DEPTNO 

AND SAL> 
' 

(SELECT SAL 

FROM EMP 

WHERE ENAME = 'SCO'I'T'l; 

EN AME JOB SAL 

KING PRESIDENT 5,000 

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

campan y.) 

AOVANCEO QUERIES 7/17 
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Group Functions in a Subquery 

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

! <'< r [> Which employee was hired first? 

SQL> SELECT . EN AME, MIN(HIREDATEl 

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 = 
(SELECT MIN(HIREDATE) 

FROM EMP); 

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 

1·2 Grants in SOL •Ptus tntro. tor Oevetopers Ctass Notes Addendum 



System Privileges 

3 levels of system privileges: 

OSA 
all privileges 

RESOURCE 
logon. create new tablas 

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: 

1·4 Grants in SOL 'Plus 

SQL> GRANT ALL 
. ON EMP 

TO SCOTT; 

lrltro. for Developers Class Notes AdCendum 
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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: 

Yo u can now query EMPLOYEE like other tables. 

SQL> CREATE SYNONYM.EMPLOYEE 
FOR ALLEN.EMP; 
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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: 

Yo u 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*Plus 



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 ( ENAME) ; 

To dróp an index: 

SQL> DROP INDEX EMP_ENAME; 
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lnformation About lndexing 

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

- lnsert data befare indexing; 

Atable may have any number of indexes. 

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

- There is no impact on the 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 sorne other existing row. 
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3. SQL*Loader 1 



SOL *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 
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SQL *Loader Features 

Ability to load into multiple tables 

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 

lntro. tor De ve · cers Class Notes Addendum SOL "Loader 3·3 



SOL *Loader Operation 

Control Data 
lnformatlon 

1 
"' SQL*Loader 

Bad Dlscard Log Databa se 
File File File 
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Control File 

- N ames of the data files 

Format of the data files 
1 

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 

l:able 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 
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Control Files: 
The LOAD DATA Command 

LOAD DATA 

f
iNFILE IINDDN} {filen ame 1 •} 
{BADFILE 1 BADDN} filename1 
{DISCARDFILE 1 DISCARDDN} filename] 

[ {DISCARDS 1 DISCARDMAX} n 1 
[ APPEND 1 REPLACE IINSERT 1 

INTO TABLE tablename 
[ FIELDS dellmiter spec1 

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

[ INTO TABLE tablename ... ] 

[ BEGINDATA 
data] 
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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 he re or in the 
command line options (discussed later). 1 • 

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 tables can be specified. 
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The LOAD DATA Command 

APPEND 

Allows rows to be added to a table 

INSERT 

Allows rows to be placed in an empty table only 

REPLACE 

Overwrites rows in a table 
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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 
(DEPTNO,DNAME,LOC) 

, , , OPTIONALLY ENCLOSED 8Y '''' 

BEGINDATA 
12,research,"sarato9a" 
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 O N AME 
---------- ----------

LOC 
----------

( ... old rows ... ) 

12 research saratoga 
' 14 accounting cleveland 

11 art ·salem 
13 finance bastan 
21 sales phila. 
22 sales raches ter 
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 JI 
VARIABLE [len]] 

[ {BADFILE 1 BADDN} filename] 

! {DISCARDFILE 1 DISCARDDN} filename] 
{DISCARDS 1 DISCARDMAX} n] 
APPEND 1 REPLACE jiNSERT] 

INTO TABLE tablename· 
[ FIELDS delimitar spec] 

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

[ INTO TABLE tablename ... ] 

[ BEGINDATA 
data] 

Note: BEGINDATA will work only if RECORD is specified. 
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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 
management. lf nene 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. 
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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 

ERRO AS 

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 SQL format, the data type can be 
INTEGER EXTERNAL, as follows: 

... (HIREDATE INTEGER EXTERNAL) ... 

The date data would be in the form 00-MON-YY: 

... 12-NOV-85 ... 

To load a date in sorne 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-Novernber-1985 ... 
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Specifying Fixed Positions 

( fieldname POSITION (start:end) (datatype] 

[, fieldname POSiliiON(start:end) [datatype] ... ] ) 

t 

( 
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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, 
JOB POSITION(l6:25) CHAR, 
MGR POSITION(27:30) INTEGER EXTERNAL, l 

SAL POSITION (32: 39) DECIMAL EXTERNAL, 
COMM POSITION(41:48) DECI~L EXTERNAL, 
DEPTNO POSITION(50:51) INTEGER EXTERNAL) 
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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 to it; continua until the condition is falsa. 

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 to this record, and continua until the condition 
is falsa in the next physical record. 

lf the condition is fa:lse in the next physical record, then this is 
the last physical reco.rd of the logical record. 

LAST 

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

For the following CONTINUEIF clauses: 

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

and the following data: 

%%aaaaaaaa 
Ubbbbbbbb 

cccccccc 
%%ddddd:!dd 

aaaaaaaa 
%%bbbbbbbb 
%'!Jcccccccc 

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 PLACE 
CONTINUEIF THIS (l) = '*' 
HITO TABLE. EMP 

(EMPNO POSITION (01: 04) 
EN AME POSITION (07: 16) 
JOB POSITION(18:26) 
MGR POSITION (28 :,31) 
SAL POSITION(33:40) 
COMM POSITION(42:49) 
DEPTNO POSITION(51:52) 
HIREDATE POSITION(53:61) 

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 th_e 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 . 7 698 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 table, plus the 
increment. 

increment 

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

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

After the table name, use: 

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

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

[ANO ... ] 

Operators are equal or not equal. 
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Filtering Examples 

WHEN ( 5) = 1 q' 

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

Comparisons with externa! data types are expressed as 
character strings. 
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A Filteririg LOAD DATA Command 

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

( EMPNO POSITION(01:04) INTEGER EXTERNAL, 
EN AME POSITION(06:15) CHAR1 
JOB POSITION(16:25) CHAR1 
MGR POSITION(27:30) INTEGER EXTERNAL 1 ~ 
SAL POSITION (32: 39) DECIMAL EXTERNAL 1 

COMM POSITION (41: 48) DECIMAL EXTERNAL, 
DEPTNO POSITION(50:51) INTEGER EXTERNAL) 
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Data to be Filtered 

9782 CLARK MANAGER 7839 
9934 t1ILLER CLERK 7782 
9566 JONES MANAGER 7839 
9499 ALLAN SALESMAN 7698 
9654 MARTIN SALESMAN 7698 
9658 CHAN ANALYST 7566 

A portian of the resulting lag file: 

Table EMP: 
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: 

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 

Total logical records discarded: 

o 
6 
o 
4 
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Practice Session One 

1) Lag 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 names is called EMPLOYEE. 

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

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 arder. lf two or more 
employees have the same salary, order them 
alphabetically by na me. 

. · Exercises and Answers EX/2 

i 

... 
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Practice Session One (co_ntinued) 

-4 7) Prepare a report containing employee name, 
commission percent and length of service (in 
weeks). Ensure that the report does not ha ve 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 Jo e Wilson to your EMP table. Make up 
information about him to complete your record. 

2) Promote Joe to Manager. 

3) Joe was fired. Delete his record from the table. 

Challenge Exercises 

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

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

/. __ ,} 

Exercises and Answers EX/S 



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 name, hiredate, salary and commission, if 
any. 

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

5) Loo k 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? 

Exercises and Answers EX/6 
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Practice Session Three (continued) 

• 
Challenge Exercise • 

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

. • Employee na ni e 

• Employee number 

• Employee job 

Do not include clerks in the view. 

7o pA 

Exercises and Answers Exn 
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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 lines 

• Total salaries for each department 

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

Exercises and Answers EX/8 



Practice Session Four (continued). 

Challenge Exercise 

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

a. The report should 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 shoüld be in dollars, and all 
employment lengths in weeks. 

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

Exercises and Answers EX/9 
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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 ha ve 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 na me. . 

Exercises and Answers EX/10 



Practice Session Five (continued) 

Challenge Exercise · 

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

a. Na mes with firstletter capitalized 

b. Hiredate inthe format MM/DDNYYY 

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

d. N ames in alphabetical order 

Exercises and Answers EX/11 
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Practice Session Six 

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

2) List all inventors whose na mes 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 ha ve 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. 
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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/13 
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An.swer.s to Practice Session One 

1) Log onto SQL *P/u.s. 

SQLPLUS 
U seriO 
Password 

<return> 
<return > 
<return > 

2) Retrieve al/ data from EMP. 

SELECT * FROM EMP; 

3) Display the names of al/ employees who work in department 20. Make su re 
the column containing employee names is cal/ed NAME. 

SELECT 
FROM 
WHERE 

ENAME NAME 
EMP 
DEPTNO = 20; 

4) Display the na mes 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; 

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

SELECT 
FROM 
WHERE 

LOC 
DEPT 
LOC NOT LIKE 'N%'; 
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Answers to Practice Session One (continued) 

Challenge Exercises 

6) Do any employees ha ve a salary that is more than theircommission? lf so. 
present the /isting with salaries in descending order. lf two or more employees 
ha ve the same salary, order them alphabetica/ly by na me. 

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. En su re that 
the report does not ha ve any acronyms or abbreviations. Order the listing by 
employee na mes. 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; 
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Answers to Practice Session Two 

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

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

'15-SEP-87', 1500, NULL, 20); 

2) Promote loe to Manager . 

UPDATE 
SET 
WHERE 

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

3) Joe was fired. Delete his record from the table. 

EMP DELETE FROM 
WHERE ENAME = 'WILSON'; 

Challenge Exercises 

4) . Give al/ employees in the Chicago o Hice (department 30) a 10% raise, and 
modify the appropriate table to reflect that. 

UPDATE 
SET 
WHERE 

EMP 
SAL= 1.1 *SAL 
DEPTNO = 30; 

Alterna te method: 

UPDATE 
SET 
WHERE 

EMP 
SAL= 1.1 *SAL 
DEPTNO = (SELECT 

FROM 
WHERE 

DEPTNO 
DEPT 
LOC = 'CHICAGO'); 

5) Crea te a Facilities department for Hitech /nc. and assign it number 50. No 
other information is known yet about this department. 

INSERT INTO DEPT (DNAME, DEPTNO) 
VALUES ('FACILITIES', 50); 
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Answers to Practice Session Three 

7) Add a column to the EMP {able to store the first na me of ea eh e,mployee. 

ALTER TABLE EMP 
ADD (FJRST_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, including na me, 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 yorir DEPARTMENT 30 view 
eam a commtssion greater than S 100/month? 

SELECT 
FROM 
WHERE 

ENAME,COMM 
DEPT30 
COMM > 100; 
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Answers to Practice Session Three (continued) 

Cha/lenge Exercise 

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

• Employee na me 

• Employee number 

• Employee job 

Do not include c/erks in the view. 

CREA TE VIEW 

AS SELECT 

FROM 
WHERE 

EMPLOYEE 

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

c·employee Na me•, 
• Employee Number•, 
•employee Job·) 

Exercises and Answers EX/18 
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Answers to Practice·Session Four 

7) Crea te a report that in eludes 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 ea eh department 
separated from the next by two fines 

• Total salaries for each department 

TIITLE 'Employee Records 11 Hitech Corp' . 

BTITLE 'Prepared by a SQL *Plus Student' 

BREAK ON DEPTNO SKIP 2 

COMPUTE SUM OF SAL ON D~PTNO 

SELECT 
FROM 
ORDER BY 

• 
EMP 

. DEPTNO; 

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

RUN < return > 

Exercises and Answers EX/19 



Answers to Practice Session Four (continued) 

Challenge Exercise 

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

a. The report should 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 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 do/lars, and al/ employment lengths in weeks. 

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

TIITLE '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 FORMAT 9999 

SELECT DEPTNO, 
ENAME EMPLOYEE, 
(SYSDATE • HIREDATE) /7 SER VICE LENGTH, 
~L . -

FROM EMP 
ORDER BY DEPTNO; 

Exercises and Answers EX/20 



Answers to Practice Session Five 

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

INVENTION table 
NATIONtable 
BORDER table 

Yo u can find copies ofthese tables in the last section. 

1 J Select the na mes of al/ inventors that ha ve more than 2 inventions in the table 
and order the result by the first letterof their na mes. 

SELECT 
FROM 
GROUPBY 
HAVING 
OR'1ER BY 

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

2} How many different inventors are in the table? 

SELECT 
FROM 

COUNT (DISTINCT INVENTOR) 
INVENTION; 

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

SELECT 
FROM 
WHERE 

Exercises and Answers 

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

EX/21 



Answers to Practice Session Five (continued) 

Challenge Exercise 

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

a. Na mes with first letter capitalized 

b. Hiredate in the forma.t 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 
ORDER BY 

Exercises and Answers 

INITCAP (ENAME) "Employee", 
(SAL + NVL(COMM, O)) "Compensation •, 
TO CHAR (HIREDATE, 'MM/DDIYYYY') "Hire Date• 
E MI'" 
ENAME; 

EX/22 



'Answers ro Practice Session Slx 

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

SELECT 

FROM 

WHERE 
ANO 

DNAME -oepartment-, 
ENAME "Employee Name" 
EMP, 
DEPT 
ENAME = 'SMITH' 
EMP.DEPTNO = DEPT.DEPTNO; 

2) List al/ inventors whose na mes begin with '8'. Please include their countries as 1 
we/1. 

SELECT 

FROM 

WHERE 
ANO 

INVENTOR, 
NATION 
INVENTION, 
NATION 
INVENTOR LIKE '8%' 
INVENTION.NATION_CODE = NATION.CODE; 

3) Report the total number of inventions from each country of origin found in 
the INVENTION table. Be su reto include the na me ofthe country in the res u/t. 

SELECT 
FROM 
WHERE 
GROUP8Y 

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

4) Se/ect al/ 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 

8.1NVENTION, 8.1NVENTOR, 8.YEAR 
INVENTION A, INVENTION 8 
A.YEAR = B.YEAR 
UPPER (A.INVENTOR) • '8ENZ'; 

INVENTION, INVENTOR, YEAR 
INVENTION 
YEAR IN (SELECT 

FROM 
WHERE 

EX/23 

YEAR 
INVENTION 
UPPER (INVENTOR) = '8ENZ'); 
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Answers to Practice Session Six (continued) 

Challenge Exercises 

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

SELECT 
FROM 
WHERE 

NATION, AREA 
NATION 
COOE IN 
(SELECT 
FROM 
GROUPBY 
HAVING 

NATION COOE 
BOROER­
NATION COOE 
COUNT(*l > 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 each 
country list its bordering nations by na me. 

BREAK ON 

SELECT 

FROM 

WHERE 
ANO 
OROER BY 

Exercises and Answers 

NATION 

NATION 1.NATION, 
NATION2.NATION BOROERING COUNTRY 
NATION NATION1, 
BOROER, 
NATION NATION2 
NATION1.COOE • BOROER.NATION COOE 
BORDER.BORDER COOE • NATIOta.CODE 
NATION 1.NATION; 

EX/24 
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EMPTable 

SOL> doacr1bo o~p 

Na•• Nu117 Typo 

EMPNO NOT NULL NU118ER(4) 
EIWIE CHAR(ID) 
JOB CHAR(I) 
MGR NUMBER(4) 
HIREOATE DATE 
SAL NUMBER(1,2) 
COMM NUMBER (1 , 2 ) 
OEPTNO NUMBER(2) 

SOL> uloct • from emp order by ampno; 

EMPNO ENA~E JOB ~GR HIREDATE SAL COMI4 OEPTNO 

··-~------ ---------- --------- .................. ---------- ---------- ----------
7381 SMITH .CLERK 7102 17-DEC-80 800 20 
7411 ALLEN SALESMAN 7698 20-FEB-81 1800 300 30 
7U 1 liAR O SALESMAN 7698 ZZ-FEB-81 IZ5D 500 30 
7&88 JONES' ~ANAGER 7831 02-APR-81 Zl75 20 
78$4 MARTIN SALESMAN 7618 28-SEP-81 IZ5D 1400 30 
7818 BLAKE MANAGER 783e 01-MAY-81 Z85D 30 
7782 CLARK ~ANAGER 7831 DI-JUN-81 2450 10 
7788 scon ANALYST 7566 07-JUN-87 3000 20 
7831 IING PRESIDENT 17-NOV-81 5000 10 
7844 TURNER SALESMAN 7618 08-SEP-81 1500 o 30 
7878 AOAMS CLERK 7788 11-JUL-17 1100 20 
7100 JAMES CLEAK 7618 03-DEC-81 150 30 
7102 FORO ANALYST 7566 03-0EC-81 3000 20 
7134 MILLEA CLEAK 7782 23-JAN-BZ 1300 ID 

14 recorda aelected. 

TABLES Tl2 



SOL> ao&cr1bo dopt 
. 1111111 

OEPTNO 
O N AME 

. LOC 

~ulll 

DEPTTable 

Typo 

NUMBER( 21 
CHAR( 14) . 
CHAR( 13) 

SOL> aelect • from dtpt ordtr by deptno; 

OEPTNO ONA~E LDC 

10 ACCOUNTING NEW YORK 
ZO RESEARCH OALLAS 
30 SALES CHICAGO 
40 OPERATIONS BOSTON 

TABLES T/3 



SOL> descr1bt nat;on ....... 
COOE 
NATION 
CAPITAL 
AREA 
POPULATION 

NATION Table 

Nulll Typt 

NOT NULL NUMBER(5) 
NOI NULL CHAR(l8) 

CHAR(lO) 
NUMBER(U) 
NUMBER(U) 

SOL> stltct • fra. nttion ordar by codt; 

CODE NATION 

1 Afghani&Un 
Z Alban1a 
3 Algarla 
4 Andorrt 
S Angola 
1 Antigua and Barbuda 
1 Argantlna 
e Auura11a 
1 AuUrla 

10 Tha Baha•as 
11 Bahraln 
IZ Bangladuh 
13 Barbados 
14 Balglua 
15 Bellu 
11 Benln 
17 Bhuun 
18 Bo11vla 
ti Botswena 
ZO Braz11 
Z t Brunt1 
U Bulgar11 
23 Buraa 
Z4 Burundi 
25 Cubodia 
u c ... rooo 
Z1 Cenada 
Zl Capa Va rde 
21 Central Afrtcan Rapubllc 
30 Ched 
31 Chile 
3Z China 
33 China (Tal•an) 

34 Coluabla 
36 e-ro& 

TABLES 

CAPITAL 

Kabul 
Tirana 
Algitrs 
Andorra la Vtlla 
Luanda 
St. John'& 
Buenos A1rts 
Canbarra 
Vitnna 
Nassau 
MIRIIIII 

Dacci 
Br1dgttown 
Brusuls 
Btl•opan 
Porto-Novo 
Thlllphu 

Sucrt 
Gaboront 
Bru111a 
Bandar Str1 Btgawan 
Sofla 
Rangoon 
Bujuabura 
Phnoa Panh 
Yaoundt 
Ottawa 
Prait 
Bangul 

N'Oj-na 
Santiago, 
Peklng 
Talpel 

Bogo u 
Noron1 

T/4 

AREA POPULATION 

251173 
11100 

11184117 
188 

481353 
171 

10851811 
lll88200 

32374 
5380 

258 
555118 

188 
117711 
8857 

43475 
17800 

424165 
231804 

3288470 
2ZZ8 

44315 
281288 

10761 
111800 

1111611 
31411110 

1557 
240324 
415755 
21213$ 

14171000 
2848000 

21300000 
42000 

1710000 

80000 
211127000 
15215000 
7574000 
223000 
3113000 

1185311000 
251000 

8885000 
154000 

3782000 
1388000 
5883000 
1001000 

131305000 
2011000 

8844000 
35480000 
4581000 
51118000 
1261000 

24112000 
287000 

uuooo 
4880000 

11418000 
3111521 1022054000 

13114 11711000 
440131 

131 
27113000 

442000 



COOE NATION CAP JI Al AREA POPULATION. 
--- .... -. --·-------- ---------- -------------------- ---------- -----------

3& Congo Btlllhllh llZO<& t&;cooo 
37 Costa Atea San Jou 18553 Z6Z4000 
38 Cuba Havana UZ18 8888000 
38 Cyprus ~lCOS11 35 72 653000 
40 C.ucnos1ovU.11 Pragut 4;355 15420000 
41 Dtn•ark Coptnhagen 16633 511 so o o 
42 Oj tboutt OJ lboutl u;s 31&000 
43 Oain1ca Aoseau Z80 74000 • 44 Oa.tn1can Rtpublic Santo Domtngo 18704 82<8000 
u t:cuador Quito 108&2< 8811000 
46 [gypt Cairo 38SZOI 45808000 
47 El Salvador San Salvador 8124 4&8SOOO 
41 Equator111 Gutnea Mal abo 10832 2UOOO 
48 Ethlopla Add U Ababa 472400 31Z6SOOO 
60 Fljl Su111 7056 676000 
SI Flnland Htlstnkt 130118 4850000 
52 Franco Paris 210040 54852000 
U Gabon Librtv111t 102317 821000 
84 Tht Gomb1l Benjul 4361 700000 
SS Et-lt Gtrman, Eut Serltn 4182S 11724000 
88 West Ger.any Bonn 86011 81483000 
S7 Ghana Acera 82088 13387000 
SI GrttCI Atfttns S0882 8888000 
S8 Grtnada S t. Goor81' 1 '133 111000 
80 Guatt•ala Guot .. oh Clty 42042 7714000 

í 81 Guinea Cona k ry 8482S S430000 
82 Gutnea-Btnau Blsuu 13848 827000 
83 Guyana Gtorgetown 83000 833000 
84 Halt 1 Port·tu·Princt 10714 S880ooo 
as Honduras Toguc lgalpa 43277 4278000 
88 Hungary Budapest 35819 10881000 
87 lcthnd Rtykjawlk 31788 238000 
88 India Ntw Dtlhl 1288420 730~72000 

88 IRdORII h Jekaru 741101 16~787000 

70 1 ran Tthtran 838383 42480000 
71 1 raq Bl8hdad 188828 14~08000 

72 1 raland Dublin 27137 3S34000 
73 Israel Jtrusalta ezu 3058000 
74 ltalr R .. t 118303 ~8833000 

75 lvorr Cout Abldjan IZ4503 8880000 
78 Ja•alca llngston 4244 2347000 
77 Jopan Tokyo 147470 IIUOSOOO 
71 Jordan AMan 37287 zu8ooo 
78 ltnrt Nalrobl U4011 11810000 
80 llrlbatl Tan•• 211 80000 
11 North Korea Pronorang 47077 11115000 
IZ South Koret Stoul 31211 41388000 
13 luwalt ICuwtit 8U2 IU2000 
14 La os V1tnt1ant 11421 3847000 
85 Lebanon Btlrut nao 2588000 
81 LIIOtho Nauru 11718 1431000 

TABLES T/5 



(00[ -ATION CAP Jl AL AREA POPULAIJON 

·-------------------··------ -------------------- ----···--- ............ 
87 ltbtrta Wonrovia 382~0 2091000 
88 l1bya Tnpoll 879~36 3498000 
80 l ttchttnsttln Va duz 62 26000 
;o Luaambourg lu•tmbourg 1034 366000 
g¡ Madagucar Anunanarho 2Z86$8 0389000 
G2 Nalawt Ltlongwe 45747 '8812000 
03 Nalays1a Kuala Lumpur IZ73!8 1499~000 
84 Maldht.s lllalt !U 188000 • 
95 llal1 BllllkO 471841 7393000 
08 N al u Volllttl IZZ 3$8000 
87 Mauritenta Nouakchott 301000 UOIOOO 
18 Maurttius Port Louts 717 1002000 
18 Meatco Nu1co C1ty 711804 75702000 

lOO Nona ca Monaco-Ytllt zsooo 
101 llongo111 Ulaanbuur 80424 7 1800000 
102 No roce o Rabat 171117 ZZ8eoo.oo 
103 Mozambtqut lllaputo 3037U 13047000 
101 Nauru 'f'lren 8 8000 
105 Nopal k ethmandu 68138 181UOOO 
108 Nttherhnds Amstl rdam 18181 14371000 
107 Ntw Ztaland Wtlltngton 103883 3203000 
108 Ntceragua Managua 57000 2812000 
100 Nlgor fll iamty 180100 8083000 
110 -1gor1a lagos 358700 U2UOOO 
111 Norway Os lo 125057 1131000 
112 O..an Musclt 115800 971000 
113 Pakhtln 1 slamabad 307371 91140000 
111 Pan ama Pan ama U782 2058000 
115 Papua Ntw Gu1nea Port Mortsby 178701 325UOO 
118 Paraguay Asuncton 15 7017 3528000 
117 Ptru lima 198222 18883000 
111 Ph1llpplnos Quozon C1ty 115831 51252000 
110 Poland Warsaw 120727 38588000 
120 Portugal Lisbon 38390 1000100 
121 ou .• ,. Oohl 1217 287000 
122 Roaanla Buch•rest u en 2257GOOO 
123 Rwanda Klgall IOIU 5811000 
121 St. 11tts lnd lfiVil Baueterre 101 11500 
IU Sa1nt lucia Caatriea 231 119000 
121 St. V1ncont and &ronad1nos K1ngstown 160 134000 
127 San Marino S1n Marino H 22000 
IZI Sao T- and Prlnclpa Sao T- 37Z 11000 
IZt Saudl Arabia R1yadh uoooo 10143000 
130 S.nogal Datar 11itG5 8335000 
131 S.ychallos VIctoria 111 15000 
132 Sierra loono freeto.n Z78tG 3706000 
133 S1ngaporo S1ngapora Ut UOIOOO 
131 Sol ... n lslands Han11r1 10810 zuooo 
135 Soaa11a Nogadlshu HUOO IHIOOO 
138 South Af r1ca Capo Town 135888 30038000 
137 Spa1n 14adr1d 115111 38231000 
131 Srl Lanka Coloabo zuu 15300000 
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CODE NATJON CAPITAL AR[A POPULATION 

---------------------------- .. -- .................... . . . . . . .. . . - . ............ 
13& Sudan l.hartoum ;667~7 zo~3;ooo 
140 Sur1name Paramar1bo 63037 363000 
141 Swa.z11tnd Nbtbane 6704 63ZOOO 
14Z S•tdtn Stoctnolm 17;8;6 8331000 
143 S.1tztrhnd Btrn 1~841 6463000 
!U Syr11 DtiiiiStUS 71488 ;1ooooo 
145 Tantan1a Oar-u·Salum 364886 ZO~Z4000 
148 T~a1land Bangt.olr. IU500 60731000 
141 Toe o lome 21153 ZU8ooo 
141 Tongo -ulr.u'aloh 270 104000 
148 Trinidad and Tobogo Port·of·Spaln U70 1148000 
150 Tunla11 lunis 83378 7020000 
161 Turkay Anlr.ara 300841 481~5000 

15Z Tuvalu Funtfut1. lo IODO 
153 U8onda Klltlplla 81104 13818000 
154 u.s.s.R. Mosco• 8648480 272~00000 
155 Un1ttd Arab fmiratts Abu Ohobl 32000 13 74000 
156 Un1Ud llngdom London · 84ZZ2 ~8008000 
157 UniUd StaUs of Americe Wash;ngton, D.C. 38Zl420 234248000 
1~8 Upptr Vol ti Ouagadougou 10~868 6~88000 
158 Uruguay Monuv1dto 88037 2818000 
180 Vanuatu vna 4107 IZ7000 
181 Vanuuala Caracas 3~Zl43 17883000 
162 Vlatnaoo Hanoi 1Z 7207 5761ZOOO 

. 183 Wtsttrn Saraoa Apu 1133 110000 
164 North Yteen Sana a 77200 ~744000 

te~ South Yt•tn A dan 130541 2086000 
188 Yugoslavia Bll8rade U7BB 22828000 
167 Zalra K;nslltSI 805063 312SOOOO 
168 Z-11 Luuka 280~88 8348000 
168 Z llll>abwo Harare 150873 8077000 

188 rocorda aolactod. 

TABLES Tn. 



BORDER Table 

SOL> aoscr1bt boraor 
N••• Nu117 TJPI 
-~----------------------------- -----·--
NATJON_COOE NOT NULL NUMBER(4) 
BOROER_COOE NOT NULL NUMBER(•) 
NORTH CHAR(I) 
SOUTH CHAR(I) 
EAST CHAR( 1) 
IIEST CHAR(I) 

SOL> nltct • fro. bordtr ordtr bt nat1on_codt: 

NATJON_COOE BOROER_COOE N S E 11 
......................... ........................ 

1 113 • • 
70 • 

1 1~4 • 
1 32 • • 
2 68 • 
2 118 • • 
3 102 • 
3 17 • ~-

' 3 ·U • ' 3 101 • 
3 u • 
3 150 • 
4 137 • 
4 ~2 • 
5 118 • 
& 187 • 
7 31 • 
7 11 • 
7 111 • 
7 20 • • 
7 Ul a • 
8 143 • 
8 81 • 
8 11 • 
8 40 • 
8 .. • • 111 • • 74 • 

u eea • • 
u u • • 
14 u 1 • 
14 10 • • 
14 5I 

\ 
• 

r: 
O.:· 
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UTION_COOE BORO E R_COOE N S E w 
·---------- -----------

14 106 1 

IS gg 1 

IS 60 1 1 

16 147 1 

16 ISB 1 

1& IOQ 1 

18 110 1 

11 68 1 1 

11 32 1 

18 31 1 

18 111 1 

11 1 1 

18 116 1 

18 ZD 1 • u 138 1 1 1 

u 16Q 1 1 1 
IQ 168 1 

ZD 63 1 

ZD 140 1 

20 161 1 

20 34 1 

20 111 1 

20 11 1' 

20 116 1 

20 1 1 

20 ISQ 1 

21 83 1 

zz 122 1 

zz 166 1 

Z2 S8 1 

Z2 ISI 1 

Z3 12 1 

Z3 68 1 

Z3 32 1 

Z3 64 1 

Z3 146 1 

24 123 1 

24 167 1 

24 14S • 
Z5 148 • 1 

Z5 14• 1 

Z6 182 1 

ll 110 • • 
28 30 1 

ze u 1 

ll 36 • 
28 53 • 
26 48 1 

27 U1 1 • 
za 30 1 

28 26 1 
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·. 

~ATIO~_COOE BOAOER_COOE ~ S E w 
----------- -----------

211 J6 • 
zg (6 7 • 
211 IJ9 • 
JO 68 • 
JO 26 • 

'JO 1011 • 
JO 110 l 

30 zg l 

JO !Ji l 

31 117 l 

31 18 • l 

31 7 l 

32 101 • 
32 .154 • l l 

32 1 • 
J2 11 J • t 
32 66 • 
32 105 • 
32 17 • 
32 2J • 
32 84 • 
32 162 l 

32 B 1 • l 

34 114 l • 
34 45 • 
34 117 l 

34 20 l 

34 161 l 

36 53 l 

36 26 l 

36 211 • 
36 167 • 
36 5 l • 
37 108 l 

37 114 l 

40 55 l • 
40 1111 l l 

40 56 • 
40 ' • 
40 e e • 
40 154 • 
41 &1 • 
41 111 • • 
41 142 • • 
4Z 48 • • 
42 135 • 
4S 34 • 
46 117 • • 
46 18 l 

46 1311 l 

46 73 l 

47 e o • 
47 65 • 
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NAllON_COOE BOROlR_CODl N S w 
..................... ..................... 

48 ~3 • 
48 1& • • 
40 130 • 
40 10 • 
40 13~ 1 

40 42 1 

51 111 1 

51 14! • 
51 1~4 • 
52 131 . . 
52 74 • 
52 143 1 

52 ~8 1 

u 80 1 

52 14 1 

u 48 1 

53 28 1 

53 38 • 1 

54 130 1 1 1 

55 58 1 

55 40 1 

55 110 1 

58 55 1 

.58 41 1 

58 106 • 
58 14 • 
56 80 1 

56 52 1 

58 143 1 

58 o 1 

56 40 1 

57 75 1 

57 158 • 
67 147 1 

58 2 • 
58 188 1 

58 zz 1 

61 151 1 

10 08 1 • 
80 47 • 
10 1& • 
10 11 • 
11 IZ a 
11 uo. 
11 u. 
11 7& • 
li 17 • 
IZ uo. 
IZ 11 •• 
13 111 • 
13 20 • 
13 140 • 
16 10 1 
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NATION_COD! BORD!R_CODE H S E w 
...................... -----------

e~ 47 • 
e~ 108 • 
e e 40 • 
66 8 • 
ea 166 • 
e e 122 • 
e e 154 • 
ea 113 • 
61 32 • 
61 ID~ a 
61 17 • 
ea Z3 • 
61 IZ • 
n a3 • 
n 11~ • 
10 151 • i 
10 71 • 
10 154 • 
70 1 • 
10 113 • 
11 78 • 
71 IU • 
11 151 • 
71 10 • 
71 83 • 
11 IU • 
72 1~6 • 
73 85 • 
73 78 • 
73 IU 1 

73 46 1 

14 52 1 

14 a 1 

74 143 1 

14 166 1 

7~ 61 1 

7~ 87 1 

7& 1$8 • 
75 as • 
75 51 1 

18 73 • 
71 IZI • 
18 11 • 
71 IU a 

7t IU • 
71 145 • 

. 711 135 • 
711 ca • 
7t 1311 • 
11 154 • 
11 32 • .. 
11 12 • .,;;; 

IZ 11 • ~ \, 
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NATION_CODE BORDER_CDDE N S ¡ w 
.................... ................... 

83 11 • 

8l lli • 
84 3l • 
84 23 • 
84 1&2 • 
84 2S • 
84 146 • 
as IU • 
u 73 • 
ae 136 l • • • 
87 132 • 
17 SI ' 
17 7S • 
11 3 • 
lB ISO • 
18 lOO • 
lB 30 • 
11 46 • 
11 130 • 
ID 143 • 

/ 
ID g • 
QD 14 • 
DO S2 • 
QD se • 
oz 161 • 
8Z 103 • l 

oz 14S • 
u 148 • 
u ID • 
u Q7 • 
u 130 • 
u 61 • 
u 76 • 
Q& IS8 • j ~ • 

Q& · IDO • 
u 3 • 
Q7 IDZ a 
17 3 • 
Q7 " • 
17 130 • .. 167 • .. 16 • .. e o • 

100 U a • • 
101 164 • 
101 3Z • 
101 17 • 
102 3 • 
103 146 • 
103 u • 

( 
103 161 • 
103 UD l 

103 131 l 
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NATION_CDOE BOAOEA_COOE ·N S E w 
--------·-- -----------

103 141 l 

lOS 32 l 

lOS 68 l 

106 S6 l 

106 14 l 

108 es • 
108 37 l 

101 3 l 

101 86 l 

101 1s l 

101 158 l 

101 16 l 

IOi 110 l 

!Di 30 • 
110 18 l 

110 IOi l 

110 30 l 

110 ze l 

111 SI • 
111 14Z • 
111 154 l 

IIZ 155 l 

IIZ lli l 

IIZ 165 l 

113 70 l 

113 32 • 
113 1 l 

113 68 l 

114 37 l 

114 34 • 
115 ea l 

IU 18 l 

118 7 l 

116 zo l 

117 34 l 

117 4S • 
117 18 l 

117 zo • 
117 31 • 
111 &6 • 
tU 40 • 
tti 164 • 
IZO 137• • 
tU Ul • 
tU tU • 
tZZ tli4 • • 
uz •• • 
tZZ Ul • ... 
uz zz • 
IZ3 153 l 

IZ3 167 • 
Ul Z4 • 
IZ3 145 • 

TABLES T/14 



~ATION_COO! BOAOEA_COO[ N S E w 
...................... ...................... 

IZ7 74 l l l l 

IZI BJ a 
'128 71 l 

IZ8 78 l 

IZ8 164 l 

128 leS l 

128 112 l 

IZ9 !SS l 

IZ8 12 1 l 

130 87 l 

!JO 8S l 

!JO 11 l 

!JO 62 l 

130 J4 
13Z 61 l l 

13Z 87 l 

13S 4Z l 

13S 49 l 

13$ 79 l 

131 ¡g l 

131 118 l 

136 103 l 

131 141 l 

137 IZO l ' ' 
137 $Z a 
138 41 l 

138 88 l 

138 JO l 

138 za l 

138 117 •· 
138 !SJ l 

138 78 l 

138 48 l 

140 u l 

140 20 l ;. 

140 $2 l ;i· 

141 131 l • • 
141 103 • 
14Z 111 • 
142 u • 
143 6Z • 
143 74 1 

143 • 1 

143 511 

144 u 1 

144 73 1 

144 71 1 

144 71 • 
144 l$11 

146 78 • 

( 
146 153 1 

145 tU • 
145 Z4 1 

TABLES T/1S 
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NATION_COO! BORO!R_CDO! N S E 11 

----------- -----------
14S 167 l 

ICS 1&8 l 

IH 02 l 

14S 103 l 

146 23 l 

146 64 l 

146 25 l 

146 u l 

14 7 67 l 

147 UB a 
147 18 l 

160 3 l 

160 88 l 

!SI 22 l 

161 SB l 

161 IS4 a 
161 70 l 

161 71 l 

161 144 l 

IS3 138 l 

153 167 l 

153 123 l 

153 145 l 

163 78 l 

154 SI l 

164 118 l 

164 40 l 

154 88 l 

154 122 l 

154 161 l 

164 70 l 

164 l 

164 32 l 

164 101 l 

154 81 • ,· 
155 121 l 

165 128 l l 

15& IIZ l 

168 7Z • 
168 u • • 
157 Z7 a 
157 81 • 
151 ... • 
151 101 •· • 
151 11 1 

151 147 • 
151 57 • 
151 76 • 
158 7 • 
151 ZO a 

111 34 1 r- 111 zo 1 

111 13 • 

TABLES T/16 .... 



NATION_CODE BOROER_CODE N S E ,W 
········--- .................... 

tez 32 • 
t62 2S • 
t62 84 • 
te4 IU a • 
te4 I&S • 
tes 164 • 
tes tU • 
tes 112 • 
166 14 • ' tea 11 • 
te8 ea a 
tea 2Z • 
tea IZ2 • 
t88 2 • 
t88 SS • 
167 38 • 
187 Zll • 
187 t38 • 
187 153 • '' '• 
t87 123 • ., ' 
t87 24. • 
187 145· • 
t67 t88 • :•: 
t87 S • 
t88 t67 • 
t88 t4S • 
188 DZ • 
188 103 • ¡ 

t81 1811 • 
181 138 • 
t88 S • 
tU t68 • 
188 19 • 
t611 136 • 
1811 t03 • 

.- ' 

4110 rtcords selected. 

' ' 
• 

TABLES 'T/17 



INVENTION Table 

SOL> dtacr1bt 1nvtnt1on 

• Null? 
........................................ -;--·-·---·-r .................... 
INVENTION •: ,, NOT NUll CHAR(30) 
INVENTOR CHAR(30) 
VUR NUIIBER( 4) 
NATIOII_CODE NUMBER(4) 

SOL> atltct • froe tnvtntton ordtr by tnvtntion: 

INVENTION INVENTOR 

------------------------------ --------------------
Add1ng Mtch1nt 
Addrtuograph 
Atroaol Spror 
A1 r Brtkt 
A1r Cond1t1on1ng 
A1r Pu•p 

" 

-!: 

f: 

¡. 

A1rplono Jtt Eng1no 
Atrplane wtth Motor 
A1rah1p, R1g1d D1r1g1blt 
Ant1atpt1c Surgory 
Aap1r1n 
At0111c Thoory 
AutMob11t, Eltctr1c,~ 

Aut.-ob11t. Gtao11nt 
Aut .. ob11t. Sttam 
Bocttr1t (doscr1btd) • 
Btlloon 
BarOIItttr 
B1cyclt 
B1foct1 ltns 

;- ~ 

Blood, C1rculot1on 
Bott 1t lloch 1 no 
lro111t Pr1nt1ng 

lurner. ''' 
Calculat1ng llach1no;· 
Ctlculua 
Cann1ng (food) 
C-ra, lOdlk 
co .. ra, Polaro1d Land. 
Carburotor, 6aao11no 
Caah Raghtor 
Cathodt Ror Tubo 
Ctllophant 
ChronCMHttr 
C1rcu1t lreaktr 

TABLES 

Pu.cal 
Ouncan 
Goodhut 
Wtlttngtloust 
~arrttr 

Gutr1ckt 
Qho1n 
111r1ght broa 
Zopptlin 
l1sttr 
Drouer 
Del ton 
Morr1son 

Oatmllr 
Roptr 
lttuwenhotk 
llontgolf1tr 
Torrtcellt 
SUrlty 
Frank11n 

Httrvt.r 
Ov~ns 

lrat llt 

lunttn 
Bobbagt 
ltwton 
Apptrt 
Eau.aan, Wtlker 
Land 
Da1•1or 
R1tty 
Crootu 
lrandtnbtrger 
Harrhon 
H111ord 

T/18 

VEAR NATION_COOE 

U4Z 

lUZ 
1141 

; 1858 
1111 
1850 
1838 
1103 
1100 
1867 
1189 

1803 
lUZ 
1817 
IIU 
1875 
1713 
1843 

1184 

1710 
1128 
1103 

. 1829 

IM~ 

IIU 
1170 
1104 
1181 
1141 

1171 

·• 1179 
1171 

'1111 
: l7U 
IIZ~ 

52 
157· 
U7 
157 
157 
58 
55 

157 
56 

156 
58 

158 
157 
58 

157 
108 
52 

.. '" 74 

158 
157 
158 
157 
u . ' 
58' 

158 .• 
158 ..•••. 
u ...... 

157 
157 ¡; 

&8 
157;' -·· ;· ;,,, .. 
168 :·1 ·.~ . . :t 

143·.; 
1&8 • ,, 
157 ,.u, ,. 

.. ' 
, ... ::.;. .... 



·-· 

INVENTION INVENTOR ;, YEAA NA! ION_COOE 
·-------------~·-----

~ --- ...... ---- .... ------- .. ---- ---------- --------·--
Clock, Ptndulum Huygens < !611 106 
Combust ton E ap la; ntd Lavois1er 1111 12 
Computer, Automat1c Stquence AH.en tt al li3i 111 
Condensar ~lcrophone Wente liZO 111 
Cand1ttontd Rtflu P111lov .) . U14 114 
Cort 1aont Kendt11 li36 117 
Cos•tc Rays Gockel .".l'i' tilO 143 
Cotton 61 n Wh itnty 1183 111 
Cr••• Stparator Del.aval ~: ~·, 

... 
1880 142 

Culthator,. 01ac Mallan u a 111 .. 
Cyclotron lt,•rt_nce liJO Ul 
ODT Ztidltr : :,,. .. ' ··1874 ... !', 18 .. 
DNA (ltructuro) e rt e•, Wataon .. IUI U8 
011111 Eng1nt Diesel f:. .' !U5 58 
Oynu1tt Nobtl .. 1888 ·lcz· 
Eltctrlc Botttry Volti 1800 74 
Eltctrlc Rts1stanct (law) Ohm 1~27 58 
Eltctr1c Wavts Haru uaa 18 
Eltctrotnctphalograph Bergtr ;.:¡ uzv 56 
Eltctrolyolo faraday 1862 156 
Eltctro.egnet Stu"rglon 18Z4 166 
Eltctroaagnttlom oerned !SU 41 
Eltctron Jhomplon. J. •'1817 166 

Bruenittlll ' Eltctropletlng ' ·1805 74 ¡-

Eltctroatat1c Gtntrator van di Gruff 1121 167 
Eltwltor 8rakt Otll lUZ 151 
Eng1ne, Autoaobllt BtnZ· .. U71 58 
Entlnt, Coal·Gu 4·Cytlt Dtto un 58 . ; ~-.. 
Eng1nt, Eltctrlc lgnltlon Btiu ·~ ' !UD 58 
Eng1ne, Guollnt Da1•1tr '1118 &e .. 
Englnt, Stta•. Ploton Ntircolltn 1105 158 1': ) ~; o ' 

Eng htt, su ••. Ploton ~·tt . 1181 151 
Evolution, hturtl Stltctlon Oarw1n .ti51 !U 
Ftlllng Bodltl, La• 

... 
Gallito 1510 14 

Gu Llghtlng ¡, Murdoch .. 1112 !56 
Guollnt, Hlgh Octtnt lplt ltff .1130 154 . ' ' ;¡. , . 
6t1gtr Counttr 

. 
Gtlgtr 1113 56 

,,_.trr. Analytlc OUctrtto 1611 52 
61111, L .. lnattd SafttJ Btiltdlttul 1101 u 
&lldtr Coy ley un 158 .. 
6raw1tation, Law · Ntwton 1681' 151 .. ,, ..... ,. foucault IIU u ,, 
Harwtlttr-Tbrtobtr latttlon a. J ; 1868 !51 
Htllcopter ., SlkorlkJ 1131 157 ... -~ : 

Holotraph ~i Gtbor 1148 151 
HUIIIR Htart Trtnoplan\ 8arnard 1187 u e 
lct-Mtklng Machlnt {!· Gorrlt u u 157 . < 

lltduct 1on, Eltctrlc:., Htnry !UD 157 
lnttlllgenct Ttotlng 

.. 
81ntt, S IliOn liD& . 52 . . : 

laltldoocopt Brtwsttr Ul1 156 
Luop, Are Brush 

(.•; 
Ull 157 

Lup, lncancttactnt Edtsan 1871 157 
L .. p. ltrcury Vtpor Howltt 1112 151 

TABLES T/19 



INVENTION INVENTOR Y!AR NATION_COOE 
------------------------------ -------------------- ---------- -----------
Lamp, N ton e llodi U lb. $2 
Luer Tow"nts, Scl'lawlow 1~58 15 7 
Lotho, Turrtt f 1tcl'l 1845 15 7 
Lawn Mowtr Hllls 1868 !57 
Llght, Vol oc 1ty RotÍm~ar 167$ 41 
Llghtnlng Rod F rotií·11 n • 17$2 n1 
Loct, Cyllndor hit 118$ 1$7 
Loc~ot1vt Pract1ca1 St.Op.l'ltnS(!ft íaze 158 
loOII.- Powtr Cartorlght 178$ 168 
Macfl1nt 6un Got 11~g 1181 n1 
Masan Jir Ma·san, J. lB U n1 
Motch, Frlctlon Jah·n Walktr ·¡¡ff 156 
Mtrcator Projtct1on (•op) Merca~or (Krt•tr) ···¡$&á 14 
Mttrono-t Moho! 1118 • M·1cr011tttr 

··::. &nca~·gnt 1838 n8 
M1crophont Btrlintr 1877 n7· 
M1croscopt, Compound J•ns.i'en neo· 108 
Molecular Hypothes1s Avogadro 1811 •0 74 
Mot1on, Laws Of 

., .~ 
Ntwton •• 1887 1$8 

' 

Motorcyclt Da1mltr 1885 u 
Mov1t, Talklng Warntr Bros 18Z7. 157 
Ntoprtnt Carothtrs 1830 n7 

••• 1 <:i Ntutron Chadwlck lUZ na 
N1troglycor1n ' ': Sobffiro IÍ4fi' : 74 
Paracflutt Blanéhard hes u 
Oroclo DBMS ' E 111son ·• Í ii7V' ,, 157 

, 
,. ' O•ygon ' Prlastloy 177~ 1$8 

Ptn. Bollpolnt laÚd: 1188 157 •. 

Ptn, Founta1n Watíroan 1884 n1· ··:·.• 

·' ' , .. ~ i;· Ponicillln rla•tng UZ8 1$8 
Per1adtc Lo• & Eh•tnt; Tablt MtndÍ:1t)'IY · ue~,. 1$4 ' ' 
Ptndulu• Gtl i~.~o ·~u" 74 
Prtanog rtph Edhon un .¡; 157 . : 
Phato, Color hts . lUZ ' 157 

i, 

' 
Photo Ftl•, Transparon_(: Eastiltn, &oodwt~' 1878 157 
Photoolactrlc Coll 

! . ~ 
EhUr 1185 58 

Photographlc Po por Baokoland uva n7 
PhotogrophJ Tal,ot ··un 158 ·~ . 

P1ano Criatofor1 1701 7 \..' ~·· ( 
r - :..~ Ptano, Pllyer Fourntaua 1883 5Z 

P1n, SafotJ Hurit ,;, 
IÍ4V 157 

Pisto! (rowoher) Colt ,, !U~. 167 
PlenetlrJ .. t1on, LIWI laplor Í801 58 r' '•, 

Pl•, Cut !ron Monold ¡,.; 167 
Pl•, Dile 

;~ Herdr ' ..... !57 ~. 1 ~· 

Poaltron Andtrson .;~. lUZ n7 l ,j_' 
" 

Propaller, Se re• SttYIRI 1104 157 
• J,. ·.:.. , 

Proton Rutl\trfor:d 1111 107 \ . .¡,··: 'r¡. ·,,y_., 

Paychoenel,sls Frtud uoo • ·' 
' ·• t " Punch Cerd Accounttng Hollorlth 1884 1$7 ;"· 

Qu111rs Mltti'IIWI, Sondea• un 157 ·:¡ ,, 

Rader Tarlor, Voung lUZ 157 ·•· ( ~ 
Redlo Tu,o·Diodo Flo•lng 1105 !58 ,. , . 

. ... 
. .. '· : ., ~· . 

TABLES T/20 
. ~· 



,. 
1. 

llfVtNTION 

Rodlo, Slgnoh 
lhcltoecth1ty 

Aezor, Eltctric 
Rezor, Seftty 
Ataptr 

Record, Cyltndtr 

Record, Dtsc 
Record, long Playing 
Record, Wax Cylindtr 
Rtlat1wlty T~oory 
Rocktt Englno 
Au~•er, Vulcaniztd 
Stw1ng Mach1nt 
Shrapnol Sholl 
Sl11con 
Slaaplng-Car 
SHdt Rulo 
Sp1onlng'Jonny 
Stea~oet, Practtcal 
Stta• Turb1nt 
Stttl 
Steel, Statnltll 
Sttt.hoacopt 
Stock Tlckor 
Stove, Eltctric 
Sua.ar1na 
Tank, Mil Hary 

.;! 

,; 

Tape recordar, Magntt~c 
Ttltgraph, Nagnettc ~: 

Ttltgraph, Wlrtltss 
Ttltphono 
Toloscopo 
Ttlescopt, Astron0111cal, 
Ttlttypl 
Ttltvtaton, Eltctrontc 
T lt 1 f'IICMII t 1 r 

T~t~ter, Mtrcury 
11", Pnt.,..t1c 
Toanor, Aut•at1c 
Trana1ator 
Turtl1no, &u 
Turtl1nt, HrdrauT1c 
Turtl1nt, Ste .. 
T,pe, llowablt :.~ 

Tnoear1tor 
Yace loo, Po11o • · 
Yacc1nt, Pollo, Oral 
Yacc1nt, Rtb1u 
Yacc1no, Saallpoa 
Yacc1nt, TJPhus 
Yac•u• Cloantr, Eltctr~c 
Woa•or, lltctr1c •• 
Wtld1ng, lltctr1~ 

TABLES 

-· 
INVENTOR YEAR NAIION_COOE 

•~•••••a•.'! .................... 
Mtrcon1 
Btcqutrel 

Scl'l1 e k 

Gi11ttte 

NcCor•ick 
Btll,: Tatnttr 

Btrl~.~tr 

Goldmerlr. 

Edlson 
E1n,ttln 
God~ird 
Go~dyiar 
Ho~t 
S~ropno1 

Btrztlius 

Pull•an 
Ou;~trtd 

Hargreavos 
Sy•1ngton 
Parsons 
Btsstlttr 
Brtar¡}t)' 
Laennec 
Edhoo 
Hldawir 
Hollond 
Swil)ton 
Poul sen 
No e:~'~ 
Na;~ont . 

·~ . u. a~ 
1898 

UJI 
18_9~ 

IU4 

18~7 

-188). 

-U48 
.. 1888 
u o~ 
un 
1139." 
1148 

... 1784 
.,1823 

1858 

1120 
1787 
1102 
1184 

1158 
1818 

011.11 
1,870 ., .. 

.. I_Ue 
18~1 

19~4 

IUI 
!eú 

Bol! .• 
IU8 ...... 

. ¡¿·· •• 

Go111to 
ltplor 
Morkrum, Klttnsch•idt 

• Fernswartft 
Ga111oo 
FUrtnftott 
Ounlop 
Strtu 
Sho~~lor.Brattt1n,lardttn 

Cutth, C.&. 
Franctl 
Cu~·t1~, C.G. 

&uttnborg 
Sou1t, &11ddtn 
Salk 
Sab1n 
Pastour 
Jtnner 
N1collt 
Sponglor 
Hurlor Co. 
Th•son 

,¡·. 

T/21 

1176 

1801 ... 
1811 
1128 

1127 
1513 
1114 

118. 
1111 .. 
1147 '" 
1111 

1141 
1118 

1460 .. 
1181 

IIU 
1166 
1186 

1718 ,. 
1101 

uo7 
1107 
1177 

74 

~2 

157 

1~7 

157 

157 
157 
167 

IS 7 
u 

157 
\57 
157 
158 

142 

157 
158 

156 

158 

158 
158 

na 
157 
157 

157 
157 
156' 

41 
157 

74 

157 
74 
56 

157 
¡. • ~ 

,157 
74 

68 
168 
157 

157 

167 

167 
157 

68 
167 

157 
167 

62 
u e 
62 

157 
157 
157 

'' 

.:t 

·o, 

, . 

(..; 

' ~, 
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INVENTION INVENTOR YEAA NATION_CODE 
·-: ···-·······~·-················ ...... -........ ~--·--~-~--·~'!'- ............................ . 

• .f ,·, 

Wlnd Tonntl 
W1rt, Barbed 
ltrographJ 
l·At1 ,_·1:.·. 

z lpptr ,,-

111 rtcorGs stloctoG. 

';_ 

:t 

:.--. 

'-.. .. 

_.., :_;,· 

.. , 
;,., : 

'.;:-:•.1< 

-, .. '·i i:!··; 

.. ~; ' 

¡ ,. ,' '•. 

·:' 

. ' 

.,·.· 

. ~ 

•. 

¡·_ 

Munk 

GliOGon 
C1rlson 
Roen~(iin 

··Judsón 
r 

'' 

'· 

'/-

i;' 

.. . . ' 
liZl 1~7 

1814 1~7 

IIÍ38 1~7 

u;~ ~6 

IUI U7 

'' 

... 

' •• L 

... 

i , ... r 

1 
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DATATYPES 

.· .. : ·< 
; ~;;;-'"-t·-i'- :··· ;', (·-.~ .. -~· , .. ..,~ .. 

...,,,,_;,:_:,; .. , . -' ; 

When yo u creo te a tabj~; yo u musl ~pccify lhc lypc or dal.a thal rnay 
appear in ea eh culurnn. $QL' Plus rccognizcs lhc rollowing d;¡la lypcs: 

Onta Ty{J< 

Char 

DaLe ' 

Long 

Numbcr 

/le• u.• Spt"ci{ied 
in cu~:A n: TM!t.~: 
"' M.'0:/1 TMII.F. 

CIIAW.•ízc) 

V AllC 11 A Ht•i:t) 

llAT¡,; 

LOSG 

N(ltt'r 

Chftr duta, sizr chaructt:r!'- long. 
~<tximum aiu Íli 240. 

Sitlll(.' Hl' CIJA K. 

V <ti id dates r11nt;«: rrorn Jomuary 1, 4 712 HC Lo 
f>t:ccmhcr 31, 4~ 1 2/\U. 

Char da tu orvuriablc SÍ1.C up lo 6~.535 
chart~clcrs. Only onc I.O~G column may he 
ddinl.'d ~r t.hble. 1.0:\G column¡; mu)· nt•l he 
u~cd in ~ubqucric~. (unction!i, cxprcs!tioM, 
Wll t:H~; dttu~C'S, or indl·xc~. A IJ¡Lic conlüining 
1t Ion¡; column may nol be clusl«:n·d. 

I.O:<G VAilCIIAK Samc as I.OSG. 

NL'~BER For !'it.:MBEH column with ~p<1CC (or 40 di"ÍL'l, 
l'HfUSÍV(.• o(dc.-cimal poinl ttnd SÍ~n. ~umhc.:rt 
m<~.y be: CliJ)r«:s!'t·d in two ""'ii)·s: rirst, .,.·ith the 
numhcrs 'O' Lo '9',lhc si¡;ns' +' and '.',anda 
decimal poÍnl ('.'); S(.'CüOd, in !ioCÍCntiric nCo(rt(i(•n, 
c.g., "1.85~:3· ror 18~0. 

r-; U \1 B Elt(.sizt) For ~ L' \1 B EH cc,lumn of ~pc:cilil·d ~i1.c. 
\1aximum ~iú is 105 digils.' 

N t,; \1 BEitL~iu ,dl'C) Fur S C.\1IU·:H column or spc.:cilil·d sizr w it h tite 
di¡;il5 tsn...tr dl·cimal poinl. Mall imum dt·( is 42. 

NL'~Hlf:lt(') S.. me"' SUMIU:R. 

UECI MAL Sttme as Sli~Bt-:K. Ooc~ ntol atcCC'j)l.•i:r or dtc .. 

~'LOAT S.. me •• :<UMU~:R. 

INTt:GEH. Sarnc ~s ~U~BEH. l>t•<:~ nt•l t~crc·pt ~in: or dcc. 

SMA LLIST Samc .,INTEG~:Jt. 

Raw R/\ W(sizt) R.~:~w binary d1tt.a, $Üt h)lC!- lúng. \faximum ~izt 
i!l 240 byt..cs. 

Long Raw LONG llA W 

RawiD (none) 

ltisw binary dtslli; olhcrvd!oc thc ~amt· 11:- 1.0!'\C. 

A value thltl uniqucly idcntific.·s a row in~ t.gblc. 
ll is rcturnl·d by Lht' p:oc.·udCJ-column H.QWI ll, tr.nd 
is prQC.:CSS,·d by lht' runction!i Cl 1 AHTOH0\\'11) 
and HOWIOTOCIIAK. TMblc culurnns ma)· nol 
be ~tssign«:d lhif' \)'i)C!'. 

i 


