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SQL LANGUAGE - EXAMPLES

INTRODUCTION

introduces the SQL
data definition and
The examples are

This section of the "User's Guide"
facilities for query, data manipulation,
data control through a series of examples.
based on the following database:

o e e e = +
EMP ! EMPNO | ENAME | JOB | SAL ! COMM | DEPTNO |
o m e m e m e mm———— e e +
e m e ————————————————— +
DEPT | DEPTNO | DNAME | LOC | EMPCNT g
o ——m—— e ————— e ————— = +
o ——— e ————— - ——————— +
BONUS ! ENAME | JOB | SAL | COMM |
fmmm—— e —m—m————————————— +

The EMP table contains information on employees, giving the
employee's number, name, Jjob title, salary, commission, and
department number. The department table gives the
department's number, name, location, and a count of the
employees in the department. The BONUS table contains an
extract of the information in the EMP table. Through the
course of the examples, the EMP table is expanded to contain
a project number column and a supervisor column, and two new
tables are added. The PROJ table contains columns for the
project number, name, and budget. The PE table relates
projects to employees where one project can have many
employees, and one employee can be working on many projects.
The expanded EMP table and the two added tables are as

follows:

————--._..—-.__-_..-....-.-_...-—--—--———_—————_-———-—-.——————_——————-

+
EMP ! EMPNO | ENAME | JOB | SAL | COMM ! DEPTNO | PROJNO | SUPR
+ ———————————————————————————————————————————————————————————
e m e ——————— +
PROJ ! PROJNO | PNAME | BUDGET |
fmm—— e — e ———— - +
fmmmm——— +
PE ! PROJNO | EMP |
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The examples in this section of the documentation were
produced by executing the ORACLE User Friendly Interface
(UFI) and capturing the output in hard-copy form. The actual
output has been post-processed to add page numbers and to
remove the SQL prompts at the beginning of each line. The
command file which produces this output is provided with each
ORACLE installation. It contains the comments interspersed
with the SQL statements. This section of the documentation
serves as a self-tutorial in the facilities of SQL as
implemented in ORACLE.

ORACLE accepts SQL statements in free format. The
arrangement of each SQL clause on a separate line and
indentation in the following examples is used for clarity
only.



1. DATA BASE CONTENTS

This section of the manual describes the structure and
content of the example PERSONNEL data base.

1.1 Dictionary Contents

ORACLE's integrated data dictionary can be queried wusing
standard SQL query facilities.

Example 1-1: List the names of the user tables in the data
base.

SQL>SELECT TABLE

SQL>FROM TAB;
SQL>/



Example 1-2: List the names of the columns of the
department and employee tables.

SQL>SELECT *
SQL>FROM CcoL

SQL>WHERE TABLE = 'DEPT';
SQL>/

TABLE COLUMN

DEPT DEPTNO

DEPT DNAME

DEPT LocC

DEPT EMPCNT

SQL>SELECT *
SQL>FROM COL
SQL>WHERE TABLE = 'EMP';

sQL>/

TABLE COLUMN
EMP EMPNO
EMP ENAME
EMP JOB
EMP SAL
EMP COMM
EMP DEPTNO

6 records selected.



1.2 Data Base Contents

Example 1-3:

SQL>SELECT * FROM DEPT;

SQL>/

DEPTNO DNAME

20 RESEARCH

30 SALES

40 OPERATIONS

Example 1-4:

SQL>SELECT *
SQL>/

7566 JONES
7654 MARTIN
7698 BLAKE
7782 CLARK
7788 SCOTT
7839 OATES
7844 TURNER
7876 ADAMS
7900 JAMES
7902 FORD

rows

the DEPT

rows of the EMP

COMM DEPTNO

List all the columns and
table.
EMPCNT
10 ADMINISTRATION NEW YORK
SAN FRANCISCO
CHICAGO
BOSTON
List all the columns and
table.
FROM EMP;
JOB SAL
CLERK $800.00
SALESMAN $1,600.00 $300.00
SALESMAN $1,250.00 $500.00
MANAGER $2,975.00
SALESMAN $1,250.00 $1,400.00
MANAGER $2,850.00
MANAGER $2,450.00
ANALYST $3,000.00
PRESIDENT $5,000.00
SALESMAN $1,500.00 $0.00
CLERK $1,100.00
CLERK $950.00
ANALYST $3,000.00
CLERK $1,300.00

7934 MILLER

14 records selected.



2. QUERY PFACILITIES

This section of the manual contains a description of the
query facilities of ORACLE.

2.1 Query Block

The SELECT clause lists the columns to be returned. The
FROM clause lists the tables involved in the query. The
WHERE clause specifies the selection criteria.

Example 2-1: Find the name of department 10.

SQL>SELECT DNAME
SQL>FROM DEPT
SQL>WHERE DEPTNO=10;
sQL>/

ADMINISTRATION

The SELECT clause can contain several columns. Character
string constants are enclosed by single quotation marks.

Example 2-2: List the names, numbers, and departments of
all clerks.

SOL>SELECT ENAME,EMPNO,DEPTNO
SQL>FROM EMP

SOL>WHERE JOB = 'CLERK';
SQL>/

ENAME EMPNO DEPTNO

SMITH 7369 20
ADAMS 7876 20
MILLER 7934 10

JAMES 7900 30



If all columns of the row are to be returned, SELECT * is
specified.

Example 2-3: List all the columns in the employee table
for employees in department 30.

SQL>SELECT *

SQL>FROM EMP

SQL>WHERE DEPTNO = 30;

SQL>/

EMPNO ENAME JOB SAL COMM DEPTNO
7499 ALLEN SALESMAN $1,600.00 $300.00 30
7521 WARD SALESMAN $1,250.00 $500.00 30
7698 BLAKE MANAGER $2,850.00 30
7654 MARTIN SALESMAN $1,250.00 $1,400.00 30
7844 TURNER SALESMAN $1,500.00 $0.00 30
7900 JAMES CLERK $950.00 30

6 records selected.

The WHERE clause can compare two fields of a row with each
other.

Example 2-4: List the name, salary, and commission of each
employee whose commission is greater than his
salary.

SQL>SELECT ENAME,SAL,COMM

SQL>FROM EMP

SQL>WHERE COMM > SAL;
SQL>/

ENAME SAL COMM

MARTIN $1,250.00 $1,400.00



The absence of a WHERE clause causes all rows to be
returned.

Example 2-5: List all columns and all rows in the DEPT
table.

SQL>SELECT *
SQL>FROM DEPT;

SQL>/
DEPTNO DNAME LocC EMPCNT
10 ADMINISTRATION NEW YORK
20 RESEARCH SAN FRANCISCO
30 SALES CHICAGO
40 OPERATIONS BOSTON

2.2 Logical ExpresSions

Predicates within the WHERE clause may be connected by the
boolean operators, AND and OR.

Example 2-6: List the name, job title, and salary of all
employees in department 20 that make more

than $2,000.

SQL>SELECT ENAME ,JOB,SAL
SQL>FROM EMP

SQL>WHERE DEPTNO = 20
SQL> AND SAL > 2000;

SQL>/

ENAME JOB SAL
JONES MANAGER $2,975.00
SCOTT ANALYST $3,000.00

FORD ANALYST $3,000.00



The BETWEEN operator simplifies the syntax for specifying a
range. The predicates SAL >= 1200 AND SAL <= 1400 are

simplified to SAL BETWEEN 1200 AND 1400.

Example 2-7: List the name, job title, and salary of all
employees who earn between $1,200 AND $1,400.

SQL>SELECT ENAME ,JOB, SAL

SQL>FROM EMP

SQL>WHERE SAL BETWEEN 1200 AND 1400;

SQL>/

ENAME JOB SAL

WARD SALESMAN $1,250.00

MARTIN SALESMAN $1,250.00

MILLER CLERK $1,300.00

Example 2-8: List the name, job, salary, and commission of

each employee whose job title begins with MAN
or whose salary is greater than 3000 a month.

SQL>SELECT ENAME,JOB,SAL,COMM

SQL>FROM EMP

SQL>WHERE JOB = 'MAN...'

SQL> OR SAL > 3000;

SQL>/

ENAME JOB SAL COMM
JONES MANAGER $2,975.00

BLAKE MANAGER $2,850.00

CLARK MANAGER $2,450.00

OATES PRESIDENT $5,000.00



Example 2-9: List the department number, name, job title,
salary and commission of each employee in
department 30 whose salary is greater than
his commission.

SQL>SELECT DEPTNO,ENAME,JOB,SAL,COMM
SQL>FROM EMP

SQL>WHERE SAL > COMM

SQL> AND DEPTNO = 30;

SQL>/
DEPTNO ENAME JOB SAL COMM

30 ALLEN SALESMAN $1,600.00 $300.00
30 WARD SALESMAN $1,250.00 $500.00
30 TURNER SALESMAN $1,500.00 $0.00

Predicates within a WHERE clause form logical expressions
with square brackets [ ] used to establish precedence.

Example 2-10: List the department number, name, job title,
salary, and commission of all analysts, or
all people in department 10 who earn more

than $2,500.

SQL>SELECT DEPTNO,ENAME,JOB,SAL,COMM
SQL>FROM EMP

SQL>WHERE JOB = 'ANALYST'
SQL> OR [SAL > 2500 AND DEPTNO = 10};

SQL>/

DEPTNO ENAME JOB SAL COMM
20 SCOTT ANALYST $3,000.00
20 FORD ANALYST $3,000.00

10 OATES PRESIDENT $5,000.00

Example 2-11: List the department number, name, Jjob title,
salary, and commission of employees in
department 10 who are either analysts or earn

more than $2,500.

SQL>SELECT DEPTNO, ENAME,JOB,SAL, COMM
SQL>FROM EMP

SQL>WHERE [JOB = 'ANALYST'

SQL> OR SAL > 2500] AND DEPTNO = 10;
SQL>/

DEPTNO ENAME JOB SAL COMM

10 OATES PRESIDENT $5,000.00



2.3 Not Conditions
Predicates within a WHERE clause may be negated.
Example 2-12: List the name, salary, commission, job title,

and department number of employees in
department 30 who are not a salesman.

SQL>SELECT ENAME,SAL,COMM,JOB,DEPTNO

SQL>FROM EMP

SQL>WHERE JOB "= 'SALESMAN'

SQL> AND DEPTNO = 30;

SQL>/

ENAME SAL COMM JOB DEPTNO
BLAKE $2,850.00 MANAGER 30
JAMES $950.00 CLERK 30

Entire logical expressions may be negated.

Example 2-13: List the name, salary, commission, job title,
and department number of employees in
department 30 who are not a salesman or do
not earn more than $1,500.

SQL>SELECT ENAME,SAL,COMM,JOB,DEPTNO

SQL>FROM EMP

SQL>WHERE NOT [JOB = 'SALESMAN' OR.SAL > 1500]
SQL> AND DEPTNO = 30;

SQL>/

ENAME SAL COMM JOB DEPTNO

JAMES $950.00 CLERK 30



2.4 Set Inclusion Operator

A predicate in a WHERE clause may test a field for inclusion
in a set of constant literal values. A set of constant
literal values is enclosed within angle brackets < >.

Example 2-14: List the name and department number of
employees in departments 10 and 30.

SQL>SELECT ENAME,DEPTNO

SQL>FROM EMP
SQL>WHERE DEPTNO IN <10,30>;
sQL>/

ENAME DEPTNO

CLARK 10
MILLER 10
OATES 10
ALLEN 30
WARD 30
BLAKE 30
MARTIN 30
TURNER 30
JAMES 30

9 records selected.

Example 2-15: List all fields from the department table for
departments that are located in either
Chicago or New York.

SQL>SELECT *
SQL>FROM DEPT
SQL>WHERE LOC IN <'CHICAGO','NEW YORK'>;

SQL>/
DEPTNO DNAME LOC EMPCNT
30 SALES CHICAGO

10 ADMINISTRATION NEW YORK



2.5 Nested Query

The result of one query may be used in the WHERE clause of
another query. The inner query returns one or a sSet of
values. The outer query uses this result as if it were
given a set of constant literal values. Query blocks may be
nested to any number of levels.

Example 2-16: List the name and job of employees who have
the same job as Jones.

SQL>SELECT ENAME,JOB

SQL>FROM EMP

SQL>WHERE JOB IN

SQL> SELECT JOB

SQL> FROM EMP

SQL> WHERE ENAME = 'JONES';
SQL>/

ENAME JOB

JONES MANAGER
BLAKE MANAGER
CLARK MANAGER

Example 2-17: List the name, job title, and salary of
employees who have the same job and salary as

Ford.
SQL>SELECT ENAME,JOB,SAL
SQL>FROM EMP
SQL>WHERE <JOB,SAL> =
SQL> SELECT JOB,SAL
SQL> FROM EMP
SQL> WHERE ENAME = 'FORD';
SQL>/
ENAME JOB SAL
SCOTT ANALYST $3,000.00

FORD ANALYST $3,000.00



Inner query blocks may be connected by the boolean operators
AND and OR to form compound nested queries.

Example 2-18: List the name, job, and department of
employees who have the same job as Jones, or
a salary greater than or equal to Ford.

SQL>SELECT ENAME ,JOB ,DEPTNO,SAL

SQL>FROM EMP

SQL>WHERE JOB 1IN

SQL> SELECT JOB

sSQL> FROM EMP

SQL> WHERE ENAME = 'JONES';
SQL>OR SAL >=

SQL> SELECT SAL

SQL> FROM EMP

SQL> WHERE ENAME = 'FORD';
sQL>/

ENAME JOB DEPTNO SAL
JONES MANAGER 20 $2,975.00
BLAKE MANAGER 30 $2,850.00
CLARK MANAGER 10 $2,450.00
SCOTT ANALYST 20 $3,000.00
OATES PRESIDENT 10 $5,000.00
FORD ANALYST 20 $3,000.00

6 records selected.
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2.6 ORDER BY

The ORDER BY clause specifies major and minor sort fields in
ascending or descending order. Ascending order is default.

Example 2-19: List the name, job, department, and employee
number of employees in a department whose
number is greater than or equal to 20, in
order of employee name.

SQL>SELECT ENAME,JOB,DEPTNO,EMPNO
SQL>FROM EMP

SQL>WHERE DEPTNO >= 20

SQL>ORDER BY ENAME;

SQL>/

ENAME JOB DEPTNO EMPNO
ADAMS CLERK 20 7876
ALLEN SALESMAN 30 7499
BLAKE MANAGER 30 7698
FORD ANALYST 20 7902
JAMES CLERK 30 7900
JONES MANAGER 20 7566
MARTIN SALESMAN " 30 7654
SCOTT ANALYST 20 7788
SMITH CLERK 20 7369
TURNER SALESMAN 30 7844
WARD  SALESMAN 30 7521

11 records selected.

e



List the department, salary, name, and job of
all employees, in descending order by salary,

ascending order by Jjob within salary, and
ascending order by name within job.

Example 2-20:

SQL>SELECT DEPTNO, SAL,JOB,ENAME

SQL>FROM EMP

SQL>ORDER BY SAL DESC,JOB,ENAME;

SQL>/

DEPTNO SAL JOB ENAME
10 $5,000.00 PRESIDENT OATES
20 $3,000.00 ANALYST FORD
20 $3,000.00 ANALYST SCOTT
20 $2,975.00 MANAGER JONES
30 $2,850.00 MANAGER BLAKE
10 $2,450.00 MANAGER CLARK
30 $1,600.00 SALESMAN ALLEN
30 $1,500.00 SALESMAN TURNER
10 $1,300.00 CLERK MILLER
30 $1,250.00 SALESMAN MARTIN
30 $1,250.00 SALESMAN  WARD
20 $1,100.00 CLERK ADAMS
30 $950.00 CLERK JAMES
20 $800.00 CLERK SMITH

14 records selected.

Expressions can be specified within the ORDER BY clause.

List all salesman in ascending order of the
ratio of their salary divided by their
commission.

Example 2-21:

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

SQL>FROM EMP

SQL>WHERE JOB = 'SALESMAN'
SQL>ORDER BY SAL/COMM

SQL>/

ENAME SAL/COMM SAL COMM
MARTIN .893 $1,250.00 $1,400.00
WARD 2.500 $1,250.00 $500.00
ALLEN 5.333 $1,600.00 $300.00
TURNER ~.000 $1,500.00 $0.00



2.7 UNIQUE

A query returns a set of rows that satisfy the WHERE clause.
Duplicate rows are not eliminated unless SELECT UNIQUE is
specified.

Example 2-22: List all the different jobs in the job table.

SQL>SELECT UNIQUE JOB
SQL>FROM EMP;
SQL>/

CLERK
SALESMAN
MANAGER
ANALYST
PRESIDENT

If a WHERE clause has multiple predicates connected by an
OR, there exists the possibility that a single row may
satisfy both predicates and be returned twice in the query
result. UNIQUE specified within the SELECT <clause
eliminates this duplication.

Example 2-23: List the name and job of employees who are in
department 30, or employees who are managers.
Sort by employee name.

SQL>SELECT ENAME,JOB,DEPTNO

SQL>FROM EMP
SQL>WHERE DEPTNO = 30
SQL> OR JOB = 'MANAGER'
SQL>ORDER BY ENAME;
sSQL>/

ENAME JOB DEPTNO
ALLEN SALESMAN 30
BLAKE MANAGER 30
BLAKE MANAGER 30
CLARK MANAGER 10
JAMES CLERK 30
JONES MANAGER 20
MARTIN SALESMAN 30
TURNER SALESMAN 30
WARD SALESMAN 30

9 records selected.



Example 2-24: List the name and job of employees who are in
department 30 or, employees who are managers.
Eliminate duplicate rows and sort the result

by employee name.

SQL>SELECT UNIQUE ENAME,JOB,DEPTNO

SQL>FROM EMP
SQL>WHERE DEPTNO = 30
SQL> OR JOB = 'MANAGER!'
SOL>ORDER BY ENAME;

SQL>/

ENAME JOB DEPTNO
ALLEN SALESMAN 30
BLAKE MANAGER 30
CLARK MANAGER 10
JAMES CLERK 30
JONES MANAGER 20
MARTIN SALESMAN 30
TURNER SALESMAN 30
WARD  SALESMAN 30

8 records selected.

Example 2-25: List the salary, job title, name, and
department number for all employees in
departments that have salesmen. Sort the
results by salary in descending order.

SQL>SELECT SAL,JOB,ENAME,DEPTNO
SQL>FROM EMP
SQL>WHERE DEPTNO IN

SQL> SELECT UNIQUE DEPTNO
SQL> FROM EMP

SQL> WHERE JOB = 'SALESMAN';
SOL>ORDER BY SAL DESC;

SQL>/

SAL JOB ENAME DEPTNO
$2,850.00 MANAGER BLAKE 30
$1,600.00 SALESMAN ALLEN 30
$1,500.00 SALESMAN TURNER 30
$1,250.00 SALESMAN WARD 30
$1,250.00 SALESMAN MARTIN 30

$950.00 CLERK JAMES 30

6 records selected.



2.8 Arithmetic Expressions

The SELECT, WHERE, and HAVING clauses may all contain
arithmetic expressions containing fields and constants.

Example 2-26: List the name, salary, commission, and sum of

salary plus commission of employees in
department 30.

SQL>SELECT ENAME,SAL,COMM,SAL + COMM

SQL>FROM EMP

SQL>WHERE DEPTNO = 30;

SQL>/

ENAME SAL COMM SAL+COMM
ALLEN $1,600.00 $300.00 $1,900.00

WARD $1,250.00 $500.00 $1,750.00
BLAKE $2,850.00
MARTIN $1,250.00 $1,400.00 $2,650.00
TURNER $1,500.00 $0.00 $1,500.00
JAMES $950.00

6 records selected.

Example 2-27: List the name, salary, and commission of
employees whose commission is greater than or
equal to 25% of their salary.

SQL>SELECT ENAME,SAL,COMM

SQL>FROM EMP
SQL>WHERE COMM >= 0.25 * SAL;
SQL>/

ENAME SAL COMM
WARD $1,250.00 $500.00

MARTIN $1,250.00 $1,400.00



parentheses are used to establish precedence within
arithmetic expressions.

Example 2-28: List the name, salary, commission, and 1.25
times salary plus two-thirds of the

commission of all salesmen.

SQL>SELECT ENAME, SAL,COMM, ( (SAL * 1,25) + (COMM * ( 2/3)))

SQL>FROM EMP

SOL>WHERE JOB = 'SALES...';

sQL>/

ENAME SAL COMM ((SAL*1.25)+(COMM*(2/3)))
ALLEN $1,600.00 $300.00 $2,200.00
WARD $1,250.00 $500.00 $1,895.83
MARTIN $1,250.00 $1,400.00 $2,495.83



2.9 Built-In PFunctions

ORACLE provides several built-in functions that may be used
in either SELECT or HAVING clauses.

Example 2-29: Find the average salary of all employees who
are clerks.

SQL>SELECT AVG(SAL)
SQL>FROM EMP

SQL>WHERE JOB = 'CLERK';
SQL>/

AVG (SAL)

$1,037.50

Example 2-30: Find the maximum, average, and minimum salary
of employees in department 10.

SQL>SELECT MAX(SAL) ,AVG(SAL) ,MIN(SAL)

SQL>FROM EMP
SQL>WHERE DEPTNO = 10;
SQL>/

MAX (SAL) AVG (SAL) MIN(SAL)

$5,000.00 $2,916.67 $1,300.00

Example 2-31: Find the sum of all salesmen's commissions.

SQL>SELECT SUM(COMM)

SQL>FROM EMP
SQL>WHERE JOB = 'SALESMAN';
SQL>/

SUM (COMM)

$2,200.00
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Example 2-32: Find the number of employees in department

30.
SQL>SELECT COUNT(¥*)
SQL>FROM EMP
SQL>WHERE DEPTNO = 30;
SQL>/
COUNT(*)
6

Built-in functions can be used in arithmetic expressions.

Example 2-33: Compute the average annual salary plus
commission for all salesmen.

SQL>SELECT AVG(SAL + COMM) * 12

SQL>FROM EMP
SQL>WHERE JOB = 'SALESMAN'
SQL>/

AVG (SAL+COMM) *12

$23,400.00
ORACLE allows functions "to be applied to the results of
other built-in functions.

Example 2-34: List the name, job, and salary of the
employee who has the largest salary.

SQL>SELECT ENAME,JOB,SAL

SQL>FROM EMP

SQL>WHERE SAL =

SQL> SELECT MAX(SAL)
SQL> FROM EMP;
SQL>/

ENAME JOB SAL

OATES PRESIDENT $5,000.00



2.10 GROUP-BY

A table may be partitioned into groups according to the
values in a column or set of columns. A built-in function

may then be applied to each group. When a built-in function
is used, each item in the SELECT clause must be a unique

property of the group.

Example 2-35: List the department number and average salary
of each department.

SQL>SELECT DEPTNO,AVG(SAL)

SQL>FROM EMP
SQL>GROUP BY DEPTNO;
SQL>/

DEPTNO  AVG(SAL)

10 $2,916.67
20 $2,175.00
30 $1,566.67

Example 2-36: List the department number and average annual
salary of each depar tments employees,
excluding managers salaries.

SQL>SELECT DEPTNO,AVG(SAL) * 12

SQL>FROM EMP

SQL>WHERE NOT JOB = 'MAN...'
SQL>GROUP BY DEPTNO;

SQL>/

DEPTNO AVG(SAL) *12
10 $37,800.00
20 $23,700.00
30 $15,720.00
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A table can be partitioned into groups based on the values
in more than one column.

Example 2-37: Divide all employees into groups by
department, and by job within department.
Count the employees in each group and compute

each group's average salary.

SQL>SELECT DEPTNO,JOB,COUNT(*) ,AVG(SAL) * 12

SQL>FROM EMP

SQL>GROUP BY DEPTNO,JOB;

sQL>/

DEPTNO JOB COUNT(*) AVG(SAL)*12
10 CLERK 1 $15,600.00
10 MANAGER 1 $29,400.00
10 PRESIDENT 1 $60,000.00
20 ANALYST 2 $36,000.00
20 CLERK 2 $11,400.00
20 MANAGER 1 $35,700.00
30 CLERK 1 $11,400.00
30 MANAGER 1 $34,200.00
30 SALESMAN 4 $16,800.00

9 records selected.

Built-in functions can be applied to the results of other
group functions to form functions of functions.

Example 2-38: Total the salaries of all the departments and
list the department with the maximum total.

SQL>SELECT DEPTNO, MAX(SUM(SAL) )
SQL>FROM EMP

SQL>GROUP BY DEPTNO;

SQL>/

DEPTNO MAX(SUM(SAL))

30 $10,875.00



2.11 HAVING

After a table has been partitioned into groups, a predicate
or set of predicates in a HAVING clause can be applied to
the groups.

Example 2-39: List the average annual salary for all job
groups having more than 2 employees in the

group.

SQL>SELECT JOB,AVG(SAL) * 12
SQL>FROM EMP

SQL>GROUP BY JOB

SQL>HAVING COUNT(*) > 2;

SQL>/

JOB AVG(SAL) *12
CLERK $12,450.00
MANAGER $33,100.00
SALESMAN $16,800.00

A query block may contain both a WHERE and HAVING clause.
First, the WHERE clause is applied to qualify rows; second,
the groups are formed and the built-in functions are
computed; third, the HAVING clause is applied to qualify
groups.

Example 2-40: List all the departments that have more than
two clerks.

SQL>SELECT DEPTNO
SQL>FROM EMP
SQL>WHERE JOB = 'CLERK'
SQL>GROUP BY DEPTNO
SQL>HAVING COUNT(*) >= 2;
SQL>/

DEPTNO

1-25
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HAVING clauses may contain query blocks.

Example 2-41: List the departments and their average salary
that have a greater average salary than
department 20.

SQL>SELECT DEPTNO,AVG (SAL)
SQL>FROM EMP

SQL>GROUP BY DEPTNO
SQL>HAVING AVG(SAL) >

SQL> SELECT AVG(SAL)
SQL> FROM EMP

SQL> WHERE DEPTNO = 20;
SQL>/

DEPTNO AVG (SAL)

10 $2,916.67

2.12 NULL Conditions

Predicates within a WHERE clause can explicitly test for
null conditions within a column.

Example 2-42: List the name, salary, commission and Jjob
title of all employees who do not receive
commissions.

SQL>SELECT ENAME, SAL,COMM,JOB

SQL>FROM EMP

SQL>WHERE COMM = NULL;

SQL>/

ENAME SAL COMM JOB
SMITH $800.00 CLERK
JONES $2,975.00 MANAGER
BLAKE $2,850.00 MANAGER
CLARK $2,450.00 MANAGER
SCOTT $3,000.00 ANALYST
OATES $5,000.00 PRESIDENT
ADAMS $1,100.00 CLERK
JAMES $950.00 CLERK
FORD $3,000.00 ANALYST
MILLER $1,300.00 CLERK

10 records selected.



Example 2-43: List the name, salary, commission, and job
title of those employees who receive a

commission.

SQL>SELECT ENAME, SAL,COMM,JOB

SQL>FROM EMP

SQL>WHERE NOT COMM = NULL;

SQL>/

ENAME SAL COMM JOB
ALLEN $1,600.00 $300.00 SALESMAN
WARD $1,250.00 $500.00 SALESMAN
MARTIN $1,250.00 $1,400.00 SALESMAN
TURNER $1,500.00 $0.00 SALESMAN

Example 2-44: If a predicate within a WHERE or HAVING
clause can be expressed without using NOT or
NULL, it is usually more efficient.

SQL>SELECT ENAME,SAL,COMM,JOB

SQL>FROM EMP

SQL>WHERE COMM >= 0;

SQL>/

ENAME SAL COMM JOB
ALLEN $1,600.00 $300.00 SALESMAN
WARD $1,250.00 $500.00 SALESMAN

MARTIN $1,250.00 $1,400.00 SALESMAN
TURNER $1,500.00 $0.00 SALESMAN



Null values in the data base are treated as unknowns in the
evaluation of logical expressions. Only those rows that are
known to satisfy the WHERE clause are returned as the result

of a query.

Example 2-45: List all columns of the employee table for
employees in department 30 or employees whose
commission is less than or equal to $1,000.

SQL>SELECT *

SQL>FROM EMP
SQL>WHERE DEPTNO = 30
SQL> AND COMM <= 1000;

SQL>/

EMPNO ENAME JOB SAL COMM DEPTNO
7499 ALLEN SALESMAN $1,600.00 $300.00 30
7521 WARD SALESMAN $1,250.00 $500.00 30
7844 TURNER SALESMAN $1,500.00 $0.00 30

Example 2-46: List all the columns of the employee table
for employees in department 30 or employees
whose commission is 1less than or equal to
$1,000.

SQL>SELECT *

SQL>FROM EMP
SQL>WHERE DEPTNO = 30
SQL> OR COMM <= 1000;

SQL>/

EMPNO ENAME JOB SAL COMM DEPTNO
7499 ALLEN SALESMAN $1,600.00 $300.00 30
7521 WARD SALESMAN $1,250.00 $500.00 30
7698 BLAKE MANAGER $2,850.00 30
7654 MARTIN SALESMAN $1,250.00 $1,400.00 30
7844 TURNER SALESMAN $1,500.00 $0.00 30
7900 JAMES CLERK $950.00 30
7499 ALLEN SALESMAN $1,600.00 $300.00 30
7521 WARD SALESMAN $1,250.00 $500.00 30
7844 TURNER SALESMAN $1,500.00 $0.00 30

9 records selected.



2.13 NULL-Function

When an expression or built-in function references a column
of a table that contains one or more null values, the result
of the expression or built-in function is null.

Example 2-47: 1In the following example the expression SAL +

COMM returns a null value for all employees
that have a null commmission.

SQL>SELECT ENAME,JOB,SAL,COMM,SAL + COMM

SQL>FROM EMP
SQL>WHERE DEPTNO = 30

SQL>/

ENAME JOB SAL COMM SAL+COMM
ALLEN SALESMAN $1,600.00 $300.00 $1,900.00
WARD SALESMAN $1,250.00 $500.00 $1,750.00
BLAKE MANAGER $2,850.00

MARTIN SALESMAN $1,250.00 $1,400.00 $2,650.00
TURNER SALESMAN $1,500.00 $0.00 $1,500.00
JAMES CLERK $950.00

6 records selected.

The ORACLE Null-Value Function NVL can be used to assign a
temporary value to nulls encountered within an expression.

Example 2-48: Assign null commissions a temporary value of
zero within the expression SAL + COMM.

SQL>SELECT ENAME,JOB,SAL,COMM,SAL + NVL(COMM,0)

SQL>FROM EMP
SQL>WHERE DEPTNO = 30

SQL>/

ENAME JOB SAL COMM SAL+NVL(COMM,0)
ALLEN SALESMAN $1,600.00 $300.00 $1,900.00
WARD SALESMAN $1,250.00 $500.00 $1,750.00
BLAKE MANAGER $2,850.00 $2,850.00
MARTIN SALESMAN $1,250.00 $1,400.00 $2,650.00
TURNER SALESMAN $1,500.00 $0.00 $1,500.00
JAMES CLERK $950.00 $950.00

6 records selected.



The expression SAL + NVL(COMM,0) will return a value equal
to SAL when COMM is null.

Example 2-49: Null values do not participate in the
computation of built-in functions.

SQL>SELECT SUM(SAL),COUNT(SAL),SUM(COMM),COUNT(COMM)

SQL>FROM EMP
SQL>WHERE DEPTNO = 30
sQL>/

SUM(SAL) COUNT(SAL) SUM (COMM) COUNT (COMM)

$9,400.00 6 $2,200.00 4

In the above example the count of people who receive a
salary, (4), is greater than the number of people that
receive a commission, (6), because null commissions were not

counted.

Example 2-50: List the average commission of employees who
receive a commission, and the average

commission of all employees (treating
employees who do not receive a commission as
. receiving a zero commission).

SQL>SELECT AVG(COMM),AVG(NVL(COMM,O))

SQL>FROM EMP
SQL>WHERE DEPTNO = 30
SQL>/

AVG (COMM) AVG(NVL (COMM,0))

$550.00 $366.67



Example 2-51:

List the average commission of employees who
receive a commission, and the average
commission of all employees (treating
employees who do not receive a commission as
receiving a $1000 commission).

SQL>SELECT AVG(COMM) ,AVG(NVL(COMM,1000))
SQL>FROM EMP
SQL>WHERE DEPTNO = 30

SQL>/

AVG(COMM) AVG(NVL(COMM,1000))

Example 2-52:

For department 30, list the average salary of
employees that receive a salary, the average
commission of employees that receive a
commission, the average salary plus
commission of only those employees that
receive a commission, and average salary plus
commission of all employees including those
who do not receive a commission.
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SQL>SELECT AVG(SAL),AVG(COMM),AVG(SAL+COMM),AVG(SAL+NVL(COMM,0))

SQL>FROM EMP
SQL>WHERE DEPTNO = 30

sQL>/

AVG(SAL) AVG(COMM) AVG(SAL+COMM) AVG (SAL+NVL(COMM,0))

$1,566.67

$550.00 $1,950.00 $1,933.33



2.14 Join Query

A query may return values from more than one table. The
FROM clause may list several tables. The WHERE clause
specifies the relationship on which the tables are to be

joined.

Example 2-53: List the names of all employees and the
locations of their departments.

SQL>SELECT ENAME,LOC

SQL>FROM EMP,DEPT

SQL>WHERE EMP.DEPTNO = DEPT.DEPTNO;
sQL>/

ENAME LOC

CLARK NEW YORK
MILLER NEW YORK
OATES NEW YORK
SMITH SAN FRANCISCO
JONES SAN FRANCISCO
ADAMS SAN FRANCISCO
SCOTT SAN FRANCISCO
FORD SAN FRANCISCO
ALLEN CHICAGO
WARD CHICAGO
BLAKE CHICAGO
MARTIN CHICAGO
TURNER CHICAGO
JAMES CHICAGO

14 records selected.

Example 2-54: List names of employees and all the fields of
the department table for employees in
departments located in Chicago.

SQL>SELECT ENAME ,DEPT.*

SQL>FROM EMP,DEPT

SQL>WHERE EMP.DEPTNO = DEPT.DEPTNO
SQL> AND LOC = 'CHICAGO';

SQL>/

ENAME DEPTNO DNAME LocC EMPCNT
ALLEN 30 SALES CHICAGO
WARD 30 SALES CHICAGO
BLAKE 30 SALES CHICAGO
MARTIN 30 SALES CHICAGO
TURNER 30 SALES CHICAGO
JAMES 30 SALES CHICAGO

6 records selected.



Predicates in a WHERE clause may compare data values in
columns from any number of tables in a join query. ’

Example 2-55: List the names and jobs of employees who are
not salesmen and work for departments that
are located in Chicago.

SQL>SELECT ENAME,JOB,LOC

SQL>FROM DEPT,EMP

SQL>WHERE EMP.DEPTNO=DEPT.DEPTNO
SQL> AND LOC = 'CHICAGO'

SQL> AND JOB "= 'SALESMAN';
SQL>/

ENAME JOB LOC

BLAKE MANAGER CHICAGO

JAMES CLERK CHICAGO

Example 2-56: List the name, location, salary, Jjob of
employees located in Chicago who have the
same job as Allen. Sort the results by
employee name.

SQL>SELECT ENAME,LOC,SAL,JOB
SQL>FROM EMP,DEPT

SQL>WHERE LOC = 'CHICAGO'

SQL> AND EMP.DEPTNO = DEPT.DEPTNO
SQL> AND JOB =

SQL> SELECT JOB

SQL> FROM EMP

SQL> WHERE ENAME = 'ALLEN';
SQL>ORDER BY ENAME;

SQL>/

ENAME LOC SAL JOB
ALLEN CHICAGO $1,600.00 SALESMAN
MARTIN CHICAGO $1,250.00 SALESMAN
TURNER CHICAGO $1,500.00 SALESMAN

WARD CHICAGO $1,250.00 SALESMAN
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2.15 Self-Join

d with itself by listing the same table
more than once in the FROM clause and associating a
temporary label with each table. This label is used in
place of the table name in qualifying references to columns
within the SELECT and FROM clauses in the query block.

Example 2-57: For each employee whose salary exceeds his
department's managers's salary, 1list the
employee's name and salary and the manager's
name and salary. Within the context of this
query, the EMP table is treated logically as
if it were two separate tables named WORKER
and MGR. However, the EMP table is "not"

physically duplicated.

A table may be joine

SQL>SELECT WORKER.ENAME,WORKER.SAL,MGR.ENAME,MGR.SAL

SQL>FROM EMP WORKER,EMP MGR

SQL>WHERE WORKER .DEPTNO = MGR.DEPTNO
SQL> AND [MGR.JOB = *MANAGER' AND WORKER.SAL > MGR.SAL] ;

SQL>/
ENAME SAL ENAME SAL

SCOTT $3,000.00 JONES $2,975.00
FORD $3,000.00 JONES $2,975.00
OATES $5,000.00 CLARK $2,450.00



2.16 Outer-Join

When the DEPT table is joined to the EMP table using the
join predicate DEPT.DEPTNO = EMP.DEPTNO, a department
without any employees would not satisfy the join and would
not be returned as a result of the query.

Example 2-58: List all the departments in the DEPT table.

SQL>SELECT *

SQL>FROM DEPT
SQL>/
DEPTNO DNAME LOoC EMPCNT
10 ADMINISTRATION NEW YORK
20 RESEARCH SAN FRANCISCO
30 SALES CHICAGO
40 OPERATIONS BOSTON

Example 2-59: List all the employees in the EMP table.

SQL>SELECT DEPTNO,ENAME,JOB

SQL>FROM EMP
SQL>ORDER BY DEPTNO
SQL>/

DEPTNO ENAME JOB

10 CLARK MANAGER
10 OATES PRESIDENT
10 MILLER CLERK

20 SMITH CLERK

20 JONES MANAGER
20 SCOTT ANALYST
20 ADAMS CLERK

20 FORD ANALYST
30 ALLEN SALESMAN
30 WARD SALESMAN
30 MARTIN SALESMAN
30 BLAKE MANAGER
30 TURNER SALESMAN
30 JAMES CLERK

14 records selected.



Example 2-60: Join the DEPT table to the EMP table.

SQL>SELECT DEPT.DEPTNO,DNAME,LOC,ENAME,JOB

SQL>FROM DEPT, EMP

SQL>WHERE DEPT.DEPTNO = EMP.DEPTNO

sQL>/

DEPTNO DNAME LoC ENAME JOB
10 ADMINISTRATION NEW YORK CLARK MANAGER
10 ADMINISTRATION NEW YORK MILLER CLERK
10 ADMINISTRATION NEW YORK ~ OATES PRESIDENT
20 RESEARCH SAN FRANCISCO SMITH CLERK
20 RESEARCH SAN FRANCISCO JONES MANAGER
20 RESEARCH SAN FRANCISCO ADAMS CLERK
20 RESEARCH SAN FRANCISCO SCOTT ANALYST
20 RESEARCH SAN FRANCISCO FORD ANALYST
30 SALES CHICAGO ALLEN SALESMAN
30 SALES CHICAGO WARD SALESMAN
30 SALES CHICAGO BLAKE MANAGER
30 SALES CHICAGO MARTIN SALESMAN
30 SALES CHICAGO TURNER SALESMAN
30 SALES CHICAGO JAMES CLERK

14 records selected.

The result of this Jjoin does not include department 40
pecause department 40 does not have any employees. An
"outer-join", will return those department rows that have no

matching employees.



Example 2-61: List all departments that have employees,
plus those departments that do not have
employees.

SQL>SELECT DEPT.DEPTNO,DNAME,LOC,ENAME,JOB

SQL>FROM DEPT,EMP*

SQL>WHERE DEPT.DEPTNO = EMP.DEPTNO

SQL>/

DEPTNO DNAME LOC ENAME JOB
10 ADMINISTRATION NEW YORK CLARK MANAGER
10 ADMINISTRATION NEW YORK MILLER CLERK
10 ADMINISTRATION NEW YORK OATES PRESIDENT
20 RESEARCH SAN FRANCISCO SMITH CLERK
20 RESEARCH SAN FRANCISCO JONES MANAGER
20 RESEARCH SAN FRANCISCO ADAMS CLERK
20 RESEARCH SAN FRANCISCO SCOTT ANALYST
20 RESEARCH SAN FRANCISCO FORD  ANALYST
30 SALES CHICAGO ALLEN SALESMAN
30 SALES CHICAGO WARD  SALESMAN
30 SALES CHICAGO BLAKE MANAGER
30 SALES CHICAGO MARTIN SALESMAN
30 SALES CHICAGO TURNER SALESMAN
30 SALES CHICAGO JAMES CLERK
40 OPERATIONS BOSTON

15 records selected.

The asterisk (*) after the EMP table in the FROM clause
indicates that an extra row containing a null value in every

column is to be appended to the EMP table when processing
this query block. This null row of the EMP table is joined

to those DEPT rows that do not have any matching rows in the
EMP table.

Example 2-62: List all departments that do not have any
employees.

SQL>SELECT UNIQUE DEPT.DEPTNO,DNAME,LOC
SQL>FROM DEPT,EMP¥*

SQL>WHERE DEPT.DEPTNO = EMP.DEPTNO
SQL> AND EMPNO = NULL

SQL>/

DEPTNO DNAME LoC

40 OPERATIONS BOSTON

The outer-join can be used to join more than two tables,
however, at least one table in the Jjoin must not be
outer-joined. The table that is not outer-joined must be
listed first in the FROM clause.
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3. DATA MANIPULATION FACILITIES

3.1 INSERT

The INSERT statement specifies the adding of a new row or
set of rows into a table.

Example 3-1: Insert a new employee named Carter with an
employee number of 7989, a job title of
salesman, salary of 1500, and commission of

0, into department 30.

SQL>INSERT 1INTO EMP(EMPNO,ENAME,JOB,SAL,COMM,DEPTNO):
SQL> <7989,'CARTER','SALESMAN',1500,0,30>;
sQL>/

1 record created.

All fields do not have to be included in the INSERT
statement.

Example 3-2: Insert a new employee named Wilson, employee
number 7955, in department 20, having all

other fields null.

SQL>INSERT INTO EMP(EMPNO,ENAME,DEPTNO):
SQL> <7955, "WILSON',20>;

sQL>/

1 record created.
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If all fields are present in the right order, the list of
column names may be omitted.

Example 3-3: Insert a new employee into named Jakes into
the EMP table.

SQL>INSERT INTO EMP:
SQL> <7956, 'JAKES' ,'CLERK"',1000,NULL,20>;

SQL>/
1 record created.

SQL>SELECT *

SQL>FROM EMP

SQL>WHERE DEPTNO = 20;

SQL>/

EMPNO ENAME JOB SAL COMM DEPTNO
7369 SMITH CLERK $800.00 20
7566 JONES MANAGER $2,975.00 20
7876 ADAMS CLERK $1,100.00 20
7788 SCOTT ANALYST $3,000.00 20
7902 FORD ANALYST $3,000.00 20
7955 WILSON 20
7956 JAKES CLERK $1,000.00 20

7 records selected.



An INSERT statement may store the result of a query into an
existing table.

Example 3-4: Add to the BONUS table all those employees
whose commission is greater than 25% of their
salary, or those employees who have the job
title of president or manager.

SQL>INSERT INTO BONUS :

SQL> SELECT ENAME,JOB,SAL,COMM

SQL> FROM EMP

SQL> WHERE COMM > 0.25 * SAL

SQL> OR JOB IN <'PRESIDENT', 'MANAGER'>;
SQL>/

6 records created.

Example 3-5: List the BONUS table.
SQL>SELECT *

SQL>FROM BONUS;

SQL>/

ENAME JOB SAL COMM
BLAKE MANAGER $2,850.00

CLARK MANAGER $2,450.00

JONES MANAGER $2,975.00

MARTIN SALESMAN $1,250.00 $1,400.00
OATES PRESIDENT $5,000.00
WARD SALESMAN $1,250.00 $500.00

6 records selected.



3.2 UPDATE

Update is a process of changing the values of fields within
the data base. The rows to be updated are specified by
means of a WHERE clause. The updates to be made are
specified in a SET clause.

Example 3-6: Set employee number 7782's salary to $2,750.
SQL>UPDATE EMP

SQL>SET SAL = 2750

SQL>WHERE EMPNO = 7782;

SQL>/

1 record updated.

SQL>SELECT * FROM EMP WHERE EMPNO=7782;

SQL>/
EMPNO ENAME JOB SAL COMM DEPTNO
7782 CLARK MANAGER $2,750.00 10

A SET clause may update multiple fields within a table.

Example 3-7: Update department 30's location to Paris and
increase its employee count by two.

SQL>UPDATE DEPT

SQL>SET LOC = 'PARIS',EMPCNT=NVL(EMPCNT,0) + 2
SQL>WHERE DEPTNO = 30;
sQL>/

1 record updated.

SQL>SELECT *

SQL>FROM DEPT;

SQL>/

DEPTNO DNAME LoC EMPCNT
10 ADMINISTRATION NEW YORK
20 RESEARCH SAN FRANCISCO
30 SALES PARIS 2

40 OPERATIONS BOSTON



Update the employee table by giving a 15%
raise to all employees whose names appear in

the BONUS table.

Example 3-8:

SQL>UPDATE EMP

SQL>SET SAL = SAL * 1.15
SQL>WHERE ENAME IN

SQL> SELECT ENAME
SQL> FROM BONUS;
SQL>/

6 records updated.

SQL>SELECT * FROM EMP;

SQL>/

MARTIN
BLAKE
CLARK
SCOTT
OATES
TURNER
ADAMS
JAMES
FORD
MILLER
WILSON
JAKES
CARTER

CLERK
SALESMAN
SALESMAN
MANAGER
SALESMAN
MANAGER
MANAGER
ANALYST
PRESIDENT
SALESMAN
CLERK
CLERK
ANALYST
CLERK

CLERK
SALESMAN

17 records selected.

$800.00
$1,600.00
$1,437.50
$3,421.25
$1,437.50
$3,277.50
$3,162.50
$3,000.00
$5,750.00
$1,500.00
$1,100.00

$950.00
$3,000.00
$1,300.00

$1,000.00
$1,500.00

COMM DEPTNO

$300.00
$500.00

$1,400.00

$0.00

$0.00



3.3 DELETE
DELETE removes rows from tables in the data base.

Example 3-9: Delete the employee named Oates from the
BONUS table.

SQL>DELETE BONUS

SQL>WHERE ENAME = 'OATES';
SQL>/

1 record deleted.

SQL>SELECT * FROM BONUS;

SQL>/

ENAME JOB SAL COMM
BLAKE MANAGER $2,850.00

CLARK MANAGER $2,450.00

JONES MANAGER $2,975.00

MARTIN SALESMAN $1,250.00 $1,400.00

WARD SALESMAN $1,250.00 $500.00

The WHERE clause in a DELETE statement may contain a query
block. .

Example 3-10: Delete from the BONUS table all the employees
with the same job as Jones.

SQL>DELETE BONUS
SQL>WHERE JOB IN

SQL> SELECT JOB

SQL> FROM EMP

SQL> WHERE ENAME = 'JONES';
SQL>/

3 records deleted.

SQL>SELECT * FROM BONUS;

SQL>/
ENAME JOB SAL COMM
MARTIN SALESMAN $1,250.00 $1,400.00

WARD SALESMAN $1,250.00 $500.00
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A DELETE statement without a WHERE clause specifies
removal of all rows in the table.

Example 3-11: Delete all rows from the BONUS table.

SQL>DELETE BONUS;
SQL>/
2 records deleted.

SQL>SELECT * FROM BONUS;
SQL>/

ENAME JOB SAL COMM

no records selected

the



4. DATA DEFINITION FACILITIES

This section of the manual describes the CREATE TABLE,
EXPAND TABLE DEFINE VIEW, and DROP facilities of the system.

4.1 CREATE TABLE

Example 4-1: Display projects table.

SQL>SELECT *

SQL>FROM PROJ;

SQL>/

FROM PROJ;

invalid table name [*** ERROR **¥*]
Example 4-2: Create a new table to contain project number,

name, and budget information.

SQL>CREATE TABLE PROJ

SQL> PROJNO(NUMBER NONULL IMAGE UNIQUE),
SQL> PNAME (CHAR(10) IMAGE),

SQL> BUDGET (NUMBER) ,

SQL> EMPCNT (NUMBER) ;

SQL>/

Table created.

SQL>SELECT *
SQL>FROM PROJ ;
SQL>/

PROJNO PNAME BUDGET EMPCNT

no records selected



46

Example 4-3: Insert three projects into the project table.
SQL>INSERT INTO PROJ(PROJNO,PNAME,BUDGET):

SQL> <101, 'ALPHA',250000>;

sSQL>/

1 record created.

SQL>INSERT INTO PROJ(PROJNO,PNAME,BUDGET):
SQL> <102,'BETA',175000>;

sSQL>/

1 record created.

SQL>INSERT INTO PROJ (PROJNO, PNAME, BUDGET) :
SQL> <103, 'GAMMA' ,95000>;

SQL>/
1 record created.

SQL>SELECT *
SQL>FROM PROJ ;

SQL>/

PROJNO PNAME BUDGET EMPCNT
101 ALPHA $250,000.00
102 BETA $175,000.00
103 GAMMA $95,000.00

4.2 DROP TABLE
Tables and views may be dropped dynamically.

Example 4-4: Drop the BONUS table from the data base.

SQL>DROP TABLE BONUS;
sQL>/
Table dropped.



4.3 EXPAND TABLE

Example 4-5: An existing table may be expanded by adding a
new column to it.

SQL>SELECT EMPNO,DEPTNO,PROJNO,ENAME

SQL>FROM EMP
SQL>WHERE DEPTNO = 10;
SQL>/

SELECT EMPNO,DEPTNO,PROJNO,ENAME

invalid column name [*** ERROR ***]

Example 4-6: Add a new project number column to the
employee table.

SQL>EXPAND TABLE EMP
SQL> ADD COLUMN PROJNO(NUMBER IMAGE);

SQL>/
Table expanded.

SQL>SELECT EMPNO,ENAME,PROJNO,DEPTNO

SQL>FROM EMP
SQL>WHERE DEPTNO = 10;
SQL>/

EMPNO ENAME PROJNO DEPTNO
7782 CLARK 10
7934 MILLER 10
7839 OATES 10



Example 4-7: Update the employee table by assigning
employees to projects.

SQL>UPDATE EMP

SQL>SET PROJNO = 101

SQL>WHERE DEPTNO = 20

SQL> OR JOB = 'MANAGER';

SQL>/

10 records updated.

SQL>SELECT *

SQL>FROM EMP

SQL>WHERE PROJNO = 101;

SQL>/

EMPNO ENAME JOB SAL COMM DEPTNO PROJNO
7369 SMITH CLERK $800.00 20 101
7566 JONES MANAGER $3,421.25 20 101
7698 BLAKE MANAGER $3,277.50 30 101
7782 CLARK MANAGER $3,162.50 10 101
7876 ADAMS CLERK $1,100.00 20 101
7788 SCOTT ANALYST $3,000.00 20 101
7902 FORD ANALYST $3,000.00 20 101
7955 WILSON 20 101
7956 JAKES CLERK $1,000.00 20 101

9 records selected.

SQL>UPDATE EMP

SQL>SET PROIJNO = 102
SQL>WHERE EMPNO > 7700

SQL> AND NOT PROJNO = 101;
SQL>/

S records updated.



Example 4-8: The PROJ table may now be joined to the EMP

table.
SQL>SELECT ENAME,PNAME
SQL>FROM EMP, PROJ
SQL>WHERE EMP.PROJNO = PROJ.PROJNO;
SQL>/

FORD ALPHA
WILSON ALPHA
JAKES ALPHA
TURNER BETA
MILLER BETA
OATES BETA
JAMES BETA
CARTER BETA
ALLEN GAMMA
WAPD GAMMA
MARTIN GAMMA

17 records selected.
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4.4 DEFINE VIEW

Alternative views of stored data may be defined. Any vaild

query may be used in the definition of a view.

Example 4-9: Define a view called EMP10 containing
employee number, name, job and project number
information for employees in department 10.

SQL>DEFINE VIEW EMP10 AS

sQL> SELECT EMPNO,ENAME,JOB,PROJNO
SQL> FROM EMP

SQL> WHERE DEPTNO = 10;

SQL>/

View defined.

SQL>SELECT *
SQL>FROM EMP10;

SQL>/

EMPNO ENAME JOB PROJNO
7782 CLARK MANAGER 101
7934 MILLER CLERK 102

7839 OATES PRESIDENT 102



Example 4-10: A view can contain more than one

SQL>DEFINE VIEW PROJSTAFF(EMPLOYEE,PROJECT) AS

SQL> SELECT ENAME,PNAME

SQL> FROM EMP, PROJ

SQL> WHERE EMP.PROJNO = PROJ.PROJNO;
SQL>/

View defined.

SQL>SELECT *
SQL>FROM PROJSTAFF;
SQL>/

EMPLOYEE PROJECT

SMITH ALPHA
JONES ALPHA
BLAKE ALPHA
CLARK ALPHA
ADAMS ALPHA
SCOTT ALPHA
FORD ALPHA
WILSON ALPHA
JAKES ALPHA

TURNER BETA
MILLER BETA

OATES BETA
JAMES BETA
CARTER BETA
ALLEN GAMMA
WARD GAMMA

MARTIN GAMMA

17 records selected.

table.
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When defining a view, ORACLE may draw the column names from
the underlying tables or the user may rename the columns as

in the example below.

Example 4-11: Define a view containing information from the
project, employee, and department table.

SQL>DEFINE VIEW PROJECTS (PROJECT,EMPLOYEE,EMP#,LOCATION) AS

SQL> SELECT PNAME,ENAME,EMPNO,LOC
SQL> FROM PROJ, EMP,DEPT

SQL> WHERE EMP.DEPTNO = DEPT.DEPTNO
SQL> AND EMP.PROJNO = PROJ.PROJNO;
SQL>/

View defined.

Example 4-12: Views may be selectively queried in the same
way as a table.

SQL>SELECT PROJECT, EMPLOYEE,LOCATION

SQL>FROM PROJECTS
SQL>WHERE LOCATION = 'NEW YORK';
SQL>/

PROJECT EMPLOYEE LOC

Example 4-13: Views may be joined to tables or other views.

SQL>SELECT ENAME ,JOB,PNAME

SQL>FROM PROJ, EMP10
SQL>WHERE PROJ .PROJNO=EMP10.PROJNO

SQL> AND JOB "= 'CLERK'

sQL>/
ENAME JOB PNAME
CLARK MANAGER ALPHA

OATES PRESIDENT BETA



Views may be defined in terms of other views.

Example 4-14: Define a view containing the name of projects
and employees located in Paris.

SQL>DEFINE VIEW PARIS (NAME,PROJ) AS

SQL> SELECT EMPLOYEE,PROJECT
SQL> FROM PROJECTS

SQL> WHERE LOCATION = 'PARIS';
SQL>/

View defined.

SQL>SELECT *
SQL>FROM PARIS;
SQL>/

ALLEN GAMMA
WARD GAMMA
BLAKE ALPHA
MARTIN GAMMA
TURNER BETA
JAMES BETA
CARTER BETA

7 records selected.

4.5 Virtual-Fields

A view may contain arithmetic expressions or built in
functions. These expressions or functions appear to the
user of the view as "virtual fields." When expressions or
functions are used within a view, column names must be
specified for the view.

Example 4-15: Define a view containing employee name,
salary, annual salary, and department number.

SQL>DEFINE VIEW PAY (NAME,SAL,COMM,ASAL,DEPTNO) AS

SQL> SELECT ENAME,SAL,COMM,SAL * 12,DEPTNO
SQL> FROM EMP;
SQL>/

View defined.



Example 4-16: List salary information for employees in
department 30.

SQL>SELECT *

SQL>FROM PAY

SQL>WHERE DEPTNO = 30

SQL>/

NAME SAL COMM ASAL DEPTNO

ALLEN $1,600.00 $300.00 $19,200.00 30

WARD $1,437.50 $500.00 $17,250.00 30

BLAKE $3,277.50 $39,330.00 30

MARTIN $1,437.50 $1,400.00 $17,250.00 30

TURNER $1,500.00 $0.00 $18,000.00 30

JAMES $950.00 $11,400.00 30

CARTER $1,500.00 $0.00 $18,000.00 30

7 records selected.

Example 4-17: Define a view containing a departments
minimum, average, max imum, and total

compensation.

VIEW DEPT SAL (DEPTNO,LOSAL,MEDSAL,HISAL,TOTSAL) AS

SQL>DEFINE

SQL> SELECT DEPTNO,MIN(SAL),AVG(SAL),MAX(SAL),SUM(SAL)
SQL> FROM EMP

SQL> GROUP BY DEPTNO;

sSQL>/

View defined.

List minimum, average, and total salary for

Example 4-18:
each department.

SQL>SELECT DEPTNO,LOSAL,HISAL, TOTSAL

SQL>FROM DEPT_SAL

SQL>/

DEPTNO LOSAL HISAL TOTSAL
10 $1,300.00 $5,750.00 $10,212.50
20 $800.00 $3,421.25 $12,321.25
30 $950.00 $3,277.50 $11,702.50



S. DATA STRUCTURES

Create a data structure that allows one employee to work on
many projects, and one project to have many employees.

Example 5-1: Create a two column table relating employees
to projects.

SQL>CREATE TABLE PE

SQL> EMPNO(NUMBER NONULI. IMAGE),
“SQL> PROJNO (NUMBER NONULL IMAGE) ;
SQL>/

Table created.

Example 5-2: Move the relationship between employees and
projects from the EMP table to the PE table.

SQL>INSERT INTO PE(EMPNO,PROJNO) :

SQL> SELECT EMPNO,PROJNO
SQL> FROM EMP;
SQL>/

17 records created.

SQL>SELECT *
SQL>FROM PE;
SQL>/

EMPNO PROJNO

7369 101
7499 103
7521 103
7568 101
7654 103
7698 101
7782 101
7788 101

7876 101
7900 102
7902 101
7934 102
7955 101
7956 101
7989 102

17 records selected.
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Delete the data from the PROJNO column of the
EMP table.

Example 5-3:

SQL>UPDATE EMP

SQL>SET PROJNO = NULL;
SQL>/

17 records updated.

SQL>SELECT *

SQL>FROM EMP;

SQL>/

EMPNO ENAME JOB SAL COMM DEPTNO PROJNO
7369 SMITH CLERK $800.00 20
7499 ALLEN SALESMAN $1,600.00 $300.00 30
7521 WARD SALESMAN $1,437.50 $500.00 30
7566 JONES MANAGER $3,421.25 20
7654 MARTIN SALESMAN $1,437.50 $1,400.00 30
7698 BLAKE MANAGER $3,277.50 30
7782 CLARK MANAGER $3,162.50 10
7788 SCOTT ANALYST $3,000.00 20
7839 OATES PRESIDENT $5,750.00 10
7844 TURNER SALESMAN $1,500.00 $0.00 30
7876 ADAMS CLERK $1,100.00 20
7900 JAMES CLERK $950.00 30
7902 FORD ANALYST $3,000.00 20
7934 MILLER CLERK $1,300.00 10
7955 WILSON 20
7956 JAKES CLERK $1,000.00 20
7989 CARTER SALESMAN $1,500.00 $0.00 30

17 records selected.



Example 5-4: The new structure requires that the EMP table
be joined to the PROJ table via the PE table.

SQL>SELECT ENAME,PNAME

SQL>FROM EMP,PROJ, PE

SQL>WHERE EMP.EMPNO = PE.EMPNO
SQL> AND PROJ.PROJNO = PE.PROJNO;
SQL>/

MARTIN GAMMA
BLAKE ALPHA
CLARK ALPHA
SCOTT ALPHA
OATES BETA
TURNER BETA
ADAMS ALPHA
JAMES BETA
FORD ALPHA
MILLER BETA
WILSON ALPHA
JAKES ALPHA
CARTER BETA

17 records selected.



The new data structure with the PE table allows employees to
be assigned to more than one project.

Example 5-5: Assign employee 7989 to projects 101 and 103,
and employee 7956 to project 102.

SQL>INSERT INTO PE:
SQL> <7989,101>;
sQL>/

1 record created.

SQL>INSERT INTO PE:
SQL> <7989,103>;

sSQL>/
1 record created.

SQL>INSERT INTO PE:
SQL> <7956,103>;
sQL>/

1 record created.

Example 5-6: List the projects for employees 7956 and
7989.

SQL>SELECT ENAME, EMP.EMPNO,PNAME,PROJ.PROJNO
SQL>FROM EMP,PROJ,PE
SQL>WHERE [EMP.EMPNO
SQL> AND EMP.EMPNO
SQL>/

<7956,7989>;

ENAME EMPNO PNAME PROJNO

—-—— - ——— i - —— e - ———— o — e —— —

JAKES 7956 ALPHA 101
.JAKES 7956 GAMMA 103
CARTER 7989 BETA 102
CARTER 7989 ALPHA 101

CARTER 7989 GAMMA 103

PE.EMPNO AND PROJ.PROJNO = PE.PROJNO]



6. DATA INDEPENDENCE

The view facility within ORACLE in combination with the
non-procedural nature of the SQL data language allows the
user's programs to be independent to changes in data

structure.

A new PROJSTAFF view can be defined on the new data
structure. The new view will contain the same information
as the old PROJSTAFF view only the definition of the view
will be different. Users of the old PROJSTAFF view will be

insulated from the change.

Example 6-1: Drop the old PROJSTAFF view.

SQL>DROP VIEW PROJSTAFF;
SQL>/
View dropped.

Example 6-2: Define a new PROJSTAFF view that Jjoins the
EMP table to the PROJ table via the PE table.

SQL>DEFINE VIEW PROJSTAFF(EMPLOYEE,PROJECT) AS
SQL>SELECT ENAME,PNAME

SQL>FROM EMP, PROJ, PE

SQL>WHERE EMP.EMPNO = PE.EMPNO

SQL> AND PROJ.PROJNO = PE.PROJNO;

SQL>/

View defined.
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Example 6

SQL>SELEC
SQL>FROM
SQL>WHERE
SQL>/

EMPLOYEE

-3:

T *

Queries that used the old PROJSTAFF view
continue to run without modification once the
new PROJSTAFF view has been defined even
though the structure of the data base has

been altered.

PROJSTAFF
PROJECT = 'GAMMA';

PNAME

WARD
MARTIN
CARTER
JAKES

GAMMA
GAMMA
GAMMA



7. OPERATIONS ON TREE-STRUCTURED TABLES

The EMP table does not contain all the information necessary
to define the "reporting structure" between the employees in
the EMP table. This is because the EMP table does not
identify each employee's direct supervisor. In order to
store this reporting structure information, the EMP table

has to be expanded.

Example 7-1: Add a new column called SUPR to the EMP
table.

SQL>EXPAND TABLE EMP

SQL> ADD COLUMN SUPR(NUMBER IMAGE) ;

SQL>/

Table expanded.

Example 7-2: Assign a supervisor to each employee except
‘ OATES.

SQL>UPDATE EMP

SQL>SET SUPR=7839

SQL>WHERE EMPNO=7782

SQL>/

1 record updated.

SQL>UPDATE EMP

SQL>SET SUPR=7839
SQL>WHERE EMPNO=7566
SQL>/

1 record updated.

SQL>UPDATE EMP

SQL>SET SUPR=7839
SQL>WHERE EMPNO=7698
SQL>/

1 record updated.

SQL>UPDATE EMP

SQL>SET SUPR=7782
SQL>WHERE EMPNO=7934
SQL>/

1 record updated.

SQL>UPDATE EMP

SQL>SET SUPR=7566
SQL>WHERE EMPNO=7788
SQL>/

1l record updated.
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Continue assigning supervisors to

SQL>UPDATE EMP

SQL>SET SUPR=7566
SQL>WHERE EMPNO=7902
SQL>/

1 record updated.

SQL>UPDATE EMP

SQL>SET SUPR=7566
SQL>WHERE EMPNO=7955
SQL>/

1 record updated.

SQL>UPDATE EMP

SQL>SET SUPR=7788
SQL>WHERE EMPNO=7876
sQL>/

1 record updated.

SQL>UPDATE EMP

SQL>SET SUPR=7902
SQL>WHERE EMPNO=7369
sQL>/

1 record updated.

SQL>UPDATE EMP

SQL>SET SUPR=7955
SQL>WHERE EMPNO=7956
sQL>/

1 record updated.

employees.



Continue assigning supervisors to

SQL>UPDATE EMP

SQL>SET SUPR=7698
SQL>WHERE EMPNO=7499
SQL>/

1 record updated.

SQL>UPDATE EMP

SQL>SET SUPR=7698
SQL>WHERE EMPNO=7521
SQL>/

1 record updated.

SQL>UPDATE EMP

SQL>SET SUPR=7698
SQL>WHERE EMPNO=7654
SQL>/

1 record updated.

SQL>UPDATE EMP

SQL>SET SUPR=7698
SQL>WHERE EMPNO=7844
SQL>/

1 record updated.

SQL>UPDATE EMP

SQL>SET SUPR=7698
SQL>WHERE EMPNO=7900
SQL>/

1 record updated.

SQL>UPDATE EMP

SQL>SET SUPR=7698
SQL>WHERE EMPNO=7989
SQL>/

1 record updated.

employees.
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Example 7-3: List the reporting structure information from
the EMP table including each employees name,
number, department, and his supervisor's
number.

SQL>SELECT ENAME, EMPNO, SUPR,DEPTNO
SQL>FROM EMP
sQL>/

ENAME EMPNO SUPR DEPTNO

SMITH 7369 7902 20
ALLEN 7499 7698 30
WARD 7521 7698 30
JONES 7566 7839 20
MARTIN 7654 7698 30
BLAKE 7698 7839 30
CLARK 7782 7839 10
SCOTT 7788 7566 20
OATES 7839 10
TURNER 7844 7698 30
ADAMS 7876 7788 20
JAMES 7900 7698 30
FORD 7902 7566 20
MILLER 7934 7782 10
WILSON 7955 7566 20
JAKES 7956 7955 20
CARTER 7989 7698 30

17 records selected.

When considering the reporting structure information
contained in the EMP table, it may be useful to think of the
EMP table as tree-structured or hierarchical as in the
diagram below.

OATES
I
- o — +
I I I
CLARK I BLAKE
I I |
| | - $—m———— tommm——— et —————— +
I I I I I | | I
MILLER | ALLEN WARD MARTIN TURNER JAMES CARTER
JONES
I
+—————- - +

SCOTT FORD WILSON
| I I
ADAMS SMITH JAKES



7.1 CONNECT BY

ORACLE provides a unique set of operators that allows the
user to query these "Tree-Structured" tables. Operations on
tree-structured tables include three clauses: START WITH,
CONNECT BY, and INCLUDING. CONNECT BY and START WITH are
required clauses; INCLUDING is an optional clause.

The CONNECT BY clause indicates the two columns within the
table that contain the information necessary to logically
specify the structure of the tree. The START WITH clause
indicates the leaf within the tree (row within the table)
that the query is to start.

Example 7-4: Find all the people who work directly or
indirectly for JONES.

SQL>SELECT UNIQUE ENAME,EMPNO,JOB,DEPTNO,SUPR
SQL>FROM EMP

SQL>START WITH ENAME = 'JONES'
SQL>CONNECT BY PRIOR EMPNO = SUPR
SQL>/

ENAME EMPNO JOB DEPTNO SUPR
JONES 7566 MANAGER 20 7839
SCOTT 7788 ANALYST 20 7566
FORD 7902 ANALYST 20 7566
WILSON 7955 20 7566
ADAMS 7876 CLERK 20 7788
SMITH 7369 CLERK 20 7902
JAKES 7956 CLERK 20 7955

7 records selected.
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A query may "walk" the tree in either the UP or DOWN
direction. The user specifies the direction the tree 1is to
be walked by means of the PRIOR keyword within the CONNECT
BY clause. In this example, if the PRIOR is placed before
EMPNO, the tree is walked in the down direction. If the
PRIOR is placed before SUPR, the tree is walked in the UP

direction.

Example 7-5: List all the people in the reporting
structure above SMITH.

SQL>SELECT UNIQUE ENAME , EMPNO,JOB,DEPTNO, SUPR
SQL>FROM EMP

SQL>START WITH ENAME = '*SMITH'

SQL>CONNECT BY EMPNO = PRIOR SUPR

SQL>/

ENAME EMPNO JOB DEPTNO SUPR

SMITH 7369 CLERK 20 7902

FORD 7902 ANALYST 20 7566

JONES 7566 MANAGER 20 7839

OATES 7839 PRESIDENT 10

Example 7-6: SELECT UNIQUE must be specified when walking

the tree in the UP direction.



7.2 START WITH

The START WITH clause can reference more than one starting
point within the tree.

Example 7-7: List all the people who work for CLARK or
BLAKE.

SQL>SELECT UNIQUE ENAME, EMPNO,JOB,DEPTNO, SUPR

SQL>FROM EMP
SQL>START WITH ENAME = 'CLARK!'
SQL> OR ENAME = 'BLAKE'

SQL>CONNECT BY PRIOR EMPNO = SUPR
SQL>ORDER BY DEPTNO

SQL>/

ENAME EMPNO JOB DEPTNO SUPR
CLARK 7782 MANAGER 10 7839
MILLER 7934 CLERK 10 7782
BLAKE 7698 MANAGER 30 7839
ALLEN 7499 SALESMAN 30 7698
WARD 7521 SALESMAN 30 7698
MARTIN 7654 SALESMAN 30 7698
TURNER 7844 SALESMAN 30 7698
JAMES 7900 CLERK 30 7698
CARTER 7989 SALESMAN 30 7698

9 records selected.

Example 7-8: List all the people who work for people who
have the same job as SCOTT.

SQL>SELECT UNIQUE ENAME, EMPNO,JOB,DEPTNO, SUPR

SQL>FROM EMP

SQL>START WITH JOB IN

SQL> SELECT JOB

SQL> FROM EMP

SQL> WHERE ENAME = 'SCOTT';
SQL>CONNECT BY PRIOR EMPNO = SUPR
SQL>/

ENAME EMPNO JOB DEPTNO SUPR
SCOTT 7788 ANALYST 20 7566
FORD 7902 ANALYST 20 7566
ADAMS 7876 CLERK 20 7788

SMITH 7369 CLERK 20 7902

|



7.3 INCLUDING

As a tree is being walked, a predicate or set of predicates
can be applied to individual leafs of the tree or entire
branches of the tree. The INCLUDING clause is used to
qualify or disqualify leafs of the tree. The WHERE clause
is used to "prune" entire branches of the tree.

Example 7-9: List all the people who work for JONES except

SCOTT.
SQL>SELECT UNIQUE ENAME, EMPNO,JOB,DEPTNO, SUPR
SQL>FROM EMP
SQL>START WITH ENAME = 'JONES'

SQL>CONNECT BY PRIOR EMPNO = SUPR
SQL>INCLUDING ENAME “= 'SCOTT'

SQL>/

ENAME EMPNO JOB DEPTNO SUPR
JONES 7566 MANAGER 20 7839
FORD 7902 ANALYST 20 7566
WILSON 7955 20 7566
ADAMS 7876 CLERK 20 7788
SMITH 7369 CLERK 20 7902
JAKES 7956 CLERK 20 7955

6 records selected.



Example 7-10: List all the employees that work for JONES
except SCOTT and the people who work for
SCOTT.

SQL>SELECT UNIQUE ENAME,EMPNO,JOB,DEPTNO,SUPR

SQL>FROM EMP
SQL>WHERE ENAME "= 'SCOTT'

SQL>START WITH ENAME = 'JONES'
SQL>CONNECT BY PRIOR EMPNO = SUPR
SQL>/

ENAME EMPNO JOB DEPTNO SUPR
JONES 7566 MANAGER 20 7839
FORD 7902 ANALYST 20 7566
WILSON 7955 20 7566
SMITH 7369 CLERK 20 7902
JAKES 7956 CLERK 20 7955

Note that ADAMS, who works for SCOTT was eliminated when
SCOTT was pruned using the WHERE clause. ADAMS was not
eliminated when SCOTT was excluded using the INCLUDING

clause.

A query on a tree-structured table can contain both a WHERE
clause and an INCLUDING clause. First, the tree |is
logically formed using the CONNECT BY clause; Second, the
tree is walked in the direction specified by the PRIOR
keyword in the CONNECT BY clause starting with the leaf
specified in the START WITH clause; Third, the WHERE clause
is applied to each leaf of the tree (row of the table) to
prune branches from the tree; Fourth, the INCLUDING clause
is applied to each leaf of the tree to qualify or disqualify

individual rows.



Example 7-11: List all the employees that work for JONES
except SCOTT and the people who work for
SCOTT, and FORD.

SQL>SELECT UNIQUE ENAME ,EMPNO,JOB ,DEPTNO,SUPR
SQL>FROM EMP

SQL>WHERE ENAME "= 'SCOTT'

SOQL>START WITH ENAME = 'JONES'

SQL>CONNECT BY PRIOR EMPNO = SUPR
SQL>INCLUDING ENAME "= 'FORD'

SQL>/

ENAME EMPNO JOB DEPTNO SUPR
JONES 7566 MANAGER 20 7839
WILSON 7955 20 7566
SMITH 7369 CLERK 20 7902
JAKES 7956 CLERK 20 7955

Queries on tree-structured tables can include joins.

Example 7-12: List all the employees and the location of
their departments that work for JONES except
SCOTT and the people who work for SCOTT, and

FORD.

SQL>SELECT UNIQUE ENAME,LOC,EMPNO,JOB,DEPT.DEPTNO, SUPR
SQL>FROM EMP,DEPT

SQL>WHERE EMP.DEPTNO = DEPT.DEPTNO

SQL>AND ENAME "= 'SCOTT'

SQL>START WITH ENAME = 'JONES'
SOL>CONNECT BY PRIOR EMPNO = SUPR

SQL>INCLUDING ENAME "= 'FORD'

SQL>/

ENAME LOC EMPNO JOB DEPTNO SUPR
JONES SAN FRANCISCO 7566 MANAGER 20 7839
WILSON SAN FRANCISCO 7955 20 7566
SMITH SAN FRANCISCO 7369 CLERK 20 7902

JAKES SAN FRANCISCO 7956 CLERK 20 7955



8. SECURITY FACILITIES

ORACLE supports both secure and nonsecure data bases. If a
data base is defined as secure, that data base's dictionary
contains information about the users of the data base 1in
addition to a description of data stored within the data
base. This allows ORACLE to control access to the data base

on a user by access privilege basis.

An ORACLE data base is created by means of the DBF utility
program. At the time a data base is created, the creating
user specifies whether the data base is to be secure or
nonsecure. If the data base is to be secure, the creating
user specifies a USER-NAME and PASSWORD to DBF. The data
base used in this manual is a secure data base created with
the following DBF command:

DBF C PERSONNEL PERSONNEL.DBS 2048 SCOTT/TIGER

Initially, only the creating user, SCOTT with a PASSWORD of
TIGER is authorized to operate on the PERSONNEL data base.
All the SQL example operations prior to this section of the
manual have been issued by the fully authorized creating
user, SCOTT.

8.1 DEFINE USER

The creator of a secure data base can authorize additional
users of the data base by means of the DEFINE USER command.
A defined user of the data base is authorized to log on to
the data base, create his own tables, define views on his

tables, and define new users of the data base.

ORACLE security facilities prevent unauthorized users from
logging on the secure PERSONNEL data base.

Have user SCOTT log off of the PERSONNEL data base and
attempt to log on as user ADAMS with a password of WOOD.

Example 8-1: Log on to the PERSONNEL data base as user
SCOTT.

SQL>#DBS PERSONNEL SCOTT/TIGER
Database 'PERSONNEL' opened.

The creator of the PERSONNEL data base, in this case SCOTT,
can authorize additional users to log on to the data base by
means of the DEFINE USER command.
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Example 8-2: Define a new user of the PERSONNEL data base
with a USER-NAME of ADAMS and a PASSWORD of
WOOD.

SQL)DEFINE USER ADAMS/WOOD
soL>/
User defined.

After a user has been defined, that user may log on to the
data base.

Example 8-3: Log on as user ADAMS.

SQL> #DBS PERSONNEL ADAMS/WOOD
Database 'PERSONNEL' opened.

A new user can create his own tables, define views on his
tables, and define new users of the data base.

Example 8-4: Have user ADAMS create a new table and insert
a record into it.

SQL>CREATE TABLE PARTS

SQL> PARTNO(NUMBER IMAGE UNIQUE),
SQL> PART_NAME(CHAR(IO));
SQL>/

Table created.

SQL>INSERT INTO PARTS:
SQL> <1,'WIDGET'>;
SQL>/

1 record created.



8.2 GRANT PRIVILEGE

The ORACLE security facilities enable users to control
access to their data by other users. It is the
responsibility of the user who creates a table or view to
control access to that table or view. A user may extend
access to his table or view by means of the GRANT command.

Even though user ADAMS can create his own tables he can not
access data via tables and views created by other users
unless specifically authorized.

Example 8-5: Have user ADAMS attempt to 1list the DEPT
table.

SQL>SELECT *
SQL>FROM DEPT
SQL>/

FROM DEPT

invalid table name [*** ERROR
At this point ADAMS is not authorized to access the DEPT
table and is told that the table does not exist.

Example 8-6: Log back on as user SCOTT, the creator of the
EMP and DEPT tables.

SQL>#DBS PERSONNEL SCOTT/TIGER
Database 'PERSONNEL' opened.

Example 8-7: Authorize user ADAMS to READ the DEPT table.
SQL>GRANT READ

SQL>ON DEPT

SQL>TO ADAMS

SQL>/

Privileges granted.

Example 8-8: Log on as user ADAMS.

SQL>#DBS PERSONNEL ADAMS/WOOD
Database 'PERSONNEL' opened.

***]



Example 8-9: Have ADAMS list the DEPT table.
SQL>SELECT *
SQL>FROM DEPT
SQL>/
DEPTNO DNAME LocC EMPCNT
10 ADMINISTRATION NEW YORK
20 RESEARCH SAN FRANCISCO
30 SALES PARIS 2
40 OPERATIONS BOSTON

Example 8-10: Have ADAMS list the PARTS table he created.

SQL>SELECT *
SQL>FROM PARTS
SQL>/

PARTNO PART_N

1 WIDGET

Example 8-11: Log on as user SCOTT.

SQL> #$DBS PERSONNEL SCOTT/TIGER
Database 'PERSONNEL' opened.

Example 8-12: Have user SCOTT attempt to list the PARTS

table.
SQL>SELECT *
SQL>FROM PARTS
SQL>/
FROM PARTS

invalid table name [#** ERROR **%*]

Even though user SCOTT defined user ADAMS to the PERSONNEL
data base, SCOTT is not allowed to see data stored in tables
created by ADAMS unless specifically authorized to do so by
means of a GRANT privilege command.



1-75

8.3 PRIVILEGES

The following privileges may be granted: READ, INSERT,
DELETE, UPDATE (by column), and EXPAND. In addition, the
grantor may allow the grantee to GRANT the listed privileges
to other users.

Example 8-13: Log back on as user SCOTT. #COMMENT #DBS
PERSONNEL SCOTT/TIGER #COMMENT *** Give the
following privileges on the EMP table to user
ADAMS: the right to READ, INSERT, and UPDATE
only the JOB, and DEPTNO columns.

SQL>GRANT READ, INSERT,UPDATE (JOB,DEPTNO)

SQL>ON EMP
SQL>TO ADAMS
SQL>/

Privileges granted.

Example 8-14: Log on as ADAMS.

SQOL>#DBS PERSONNEL ADAMS/WOOD
Database 'PERSONNEL' opened.

Example 8-15: Have ADAMS update the EMP table.

SQL>UPDATE EMP

SQL>SET JOB="'ANALYST'
SQL>WHERE ENAME="'WILSON'
SQL>/

1 record updated.

Example 8-16: Have ADAMS attempt to UPDATE both the JOB and
SAL column of the EMP table.

SQL>UPDATE EMP
SQL>SET JOB='ANALYST',SAL=100000
SQL>WHERE ENAME='WILSON'

SQL>/

SET JOB='ANALYST',SAL=100000

security violation [*** ERROR ***]

ORACLE security facilities detect a security violation and
indicate the column of the EMP table that ADAMS was not
authorized to UPDATE.
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The phrase ALL RIGHTS may be substituted for the privilege
list in the GRANT statement.

Example 8-17: Have ADAMS grant SCOTT all privileges on the
PARTS table.

SQL>GRANT ALL RIGHTS

SQL>ON PARTS
SQL>TO SCOTT
sSQL>/

Privileges granted.

The phrase ALL BUT can be specified preceding a privilege
list.

Example 8-18: Log on as user SCOTT.

SQL>#DBS PERSONNEL SCOTT/TIGER
Database 'PERSONNEL' opened.

Example 8-19: Give ADAMS all the privileges on the DEPT

table except EXPAND, along with the right to
GRANT these privileges to other users.

SQL>GRANT ALL BUT EXPAND

SQL>ON DEPT
SQL>TO ADAMS
SQL>WITH GRANT OPTION
SQL>/

Privileges granted.
Privileges can be granted to all users by specifying PUBLIC
in place of the user list.

Example 8-20: Give all users READ privileges on the
PROJSTAFF view.

SQL>GRANT READ

SQL>ON PROJSTAFF
SQL>TO PUBLIC
SQL>/

Privileges granted.

Note that the only privilege that may be granted on a view
is the READ privilege.



8.4 USER Keyword

ORACLE requires users to enter their name and password in
order to log on to a secure data base. ORACLE maintains the
name of the current user as a keyword constant called USER.
The keyword USER may be specified in a SQL statement
anywhere a constant is allowed. USER will always return the

name of the currently logged on user.

The USER keyword can be specified in the WHERE clause of a
SQL statement to control access to the data base. This is
especially useful when defining views on the data base.
#WORKSIZE 8

Example 8-21: Define a view of the EMP table allowing any
employee to see his own department number,
name, salary, commission, and job but not any
information about any other employee.

SQL>DEFINE VIEW MYSELF AS

SQL> SELECT *

SQL> FROM EMP

SQL> WHERE ENAME = USER;
SQL>/

View defined.

Example 8-22: Give all users access to the MYSELF view.

SQL>GRANT READ

SQL>ON MYSELF
SQL>TO PUBLIC
SQL>/

Privileges granted.
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The USER keyword will always return the USER-NAME of the
user currently logged on to the data base.

Example 8-23: Have user SCOTT query the MYSELF view.

SQL>SELECT *

SQL>FROM MYSELF

SQL>/

EMPNO ENAME JOB SAL COMM DEPTNO PROJNO SUPR
7788 SCOTT ANALYST $3,000.00 20 7566

Example 8-24: Log on as user ADAMS and query the MYSELF
view.

SQL>#DBS PERSONNEL ADAMS/WOOD
Database 'PERSONNEL' opened.
SQL>SELECT *

SQL>FROM MYSELF
SQL>/
EMPNO ENAME JOB SAL COMM DEPTNO PROJNO SUPR

o e et e = e ——————— ——— —am w— e | SRS esmmm——— ——— - —— ——— o "

7876 ADAMS CLERK $1,100.00 20 7788



Example 8-25: Define a view giving managers access to
employees in their department only if the
manager earns the same amount or more that

the employee.

SQL>DEFINE VIEW MY EMPS (NAME,JOB,SAL,COMM,DEPTNO) AS
SQL>SELECT WORKER.ENAME, WORKER.JOB,WORKER.SAL,WORKER.COMM,
SQL>SELECT WORKER.DEPTNO

SQL>FROM EMP WORKER,EMP MGR

SQL>WHERE WORKER.DEPTNO = MGR.DEPTNO

SQL> AND [MGR.JOB = 'MANAGER' AND MGR.SAL >= WORKER.SAL]
SQL> AND MGR.ENAME=USER;

SQL>/

SELECT WORKER.DEPTNO

missing ‘'from' keyword [*** ERROR ***]

Example 8-26: Define JONES and CLARK as users of the
PERSONNEL data base.

SQL>DEFINE USER JONES/WOOD
SQL>/
User defined.

SQL>DEFINE USER CLARK/CLOTH
SQL>/
User defined.

Example 8-27: Grant all users access to the MY_ EMPS view.
Note that the view will only return data if
the user's JOB = MANAGER.

SQL>GRANT READ

SQL>ON MY EMPS
SQL>TO PUBLIC
sSQL>/

TO PUBLIC

security violation [*** ERROR ***]



Example 8-28: Have user ADAMS,who is not
to query the MY EMPS view.

SQL>SELECT *

SQL>FROM  MY_EMPS
SQL>/
FROM  MY_EMPS

invalid table name

Example 8-29: Have users JONES and CLARK,
gquery the MY EMPS view.

SQL> #DBS PERSONNEL JONES/WOO0D
Database 'PERSONNEL' opened.
SQL>SELECT *

SQL>FROM MY EMPS

SQL>/ -

FROM MY EMPS

invalid table name

a manager attempt

who

[*** ERROR ***]

are managers,

[*** ERROR **%*]

Example 8-30: The view only allows the manager to see
people in their own department.

SQL>#DBS PERSONNEL CLARK/CLOTH
Database 'PERSONNEL' opened.
SQL>SELECT *

SQL>FROM MY EMPS
SQL>/
FROM MY EMPS

invalid table name

[*#** ERROR ***]

Note that CLARK was not able to see employee OATES because
anyone 1in their

the view prevents managers from seeing
department who earns more than they do.



8.5 REVOKE Privilege

Once a privilege has been granted it may be withdrawn by
means of the REVOKE command. Privileges are revoked from
the named grantee and from all users to whom he has granted

them.

Example 8-31: Log on the PERSONNEL data base as user ADAMS.

SQL> #DBS PERSONNEL ADAMS/WOOD
Database 'PERSONNEL' opened.

Example 8-32: Have ADAMS INSERT a new department into the
DEPT table.

SQL>INSERT INTO DEPT:
SQL> <50, 'SERVICE','DETROIT',NULL>

sSQL>/
1 record created.

Example 8-33: Log on the PERSONNEL data base as user SCOTT.

SQL> #DBS PERSONNEL SCOTT/TIGER
Database 'PERSONNEL' opened.

Example 8-34: Revoke from ADAMS the right to INSERT into
the DEPT table.

SQL>REVOKE INSERT

SQL>ON DEPT
SQL>FROM ADAMS
SQL>/

Privileges revoked.

Example 8-35: Log on the PERSONNEL data base as user ADAMS.

SQL>#DBS PERSONNEL ADAMS/WOOD
Database 'PERSONNEL' opened.

Example 8-36: Have ADAMS attempt to INSERT a new department
into the DEPT table.

SQL>INSERT INTO DEPT:
SQL> <60, 'DEVELOPMENT' ,'PORTLAND' ,NULL>

SQL>/
INSERT INTO DEPT:

invalid table name

[*** ERROR ***]



9. DATA DICTIONARY STRUCTURE

This section of the manual contains a description of
ORACLE's integrated data dictionary.

The ORACLE data dictionary is made up of several system
defined tables and views. These dictionary tables are
dynamically updated by ORACLE to contain a current
description of all user tables, views, and access
privileges. In addition, the ORACLE dictionary is self
describing. Therefore, a user may query the dictionary to
determine the names of the tables that make up the

dictionary.

DTAB contains the names and a description of the dictionary
tables. DCOL contains the names of the columns of the

dictionary tables.

Example 9-1: List the names and a description of the
tables in the dictionary.

SQL>SELECT *

SQL>FROM DTAB

SQL>/

TABLE COMMENT

COoL COLUMN NAMES OF USERS TABLES AND VIEWS
COLDEF DEFINITION OF COLUMNS IN USERS TABLES
DCOL COLUMN NAMES OF DICTIONARY TABLES
DTAB COMMENTS ON DICTIONARY TABLES

DTABLES DESCRIPTION OF DICTIONARY TABLES
EXPDEF COLUMN DEFINITIONS USED BY EXPORT
GRANTS ACCESS PRIVILEGES GRANTED BY USER
PRIVS ACCESS PRIVILEGES HELD BY USER

TAB NAMES OF USERS TABLES AND VIEWS

USERS NAME OF USERS YOU DEFINED

VIEWS DEFINITIONS OF VIEWS

VXREF CROSS-REFERENCE OF VIEWS OF TABLES

12 records selected.



Example 9-2:

SQL>SELECT
SQL>FROM

SQL>/

COL
COLDEF
COLDEF
COLDEF
COLDEF
COLDEF
COLDEF
EXPDEF
EXPDEF
EXPDEF
EXPDEF
EXPDEF
EXPDEF
EXPDEF
VIEWS
VIEWS
VXREF
VXREF
USERS
USERS
DTAB
DTAB
DTABLES
DTABLES
DTABLES
DTABLES
DCOL
DCOL
GRANTS
GRANTS
GRANTS
GRANTS
PRIVS
PRIVS
PRIVS
PRIVS

LList the names of the
dictionary tables.

*
DCOL

COLUMN

CREATOR
GRANTEE
TABLE
COLUMN
TABLE
COLUMN
DATATYPE
LENGTH
IMAGE
NONULL
TABLE
COLID
COLUMN
DATATYPE
LENGTH
IMAGE
NONULL
VIEW
TEXT
VIEW
TABLE
USER
OWNER
TABLE
COMMENT
TABLE
TYPE
CREATOR
GRANTEE
TABLE
COLUMN
TABLE
COLUMN
GRANTEE
ACCESS
TABLE
COLUMN
GRANTOR
ACCESS

41 records selected.

columns

of

the
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The dictionary table TAB allows a user to list the names of
all the tables and views that that user has access
privileges on. TAB also indicates if the table is a view,
the name of the user who created the table (or view), and

the grantee of the privileges.

Example 9-3: List user ADAM's tables.
SQL>SELECT *

SQL>FROM TAB

sSQL>/

TABLE TYPE CREATOR GRANTEE
PARTS TABLE ADAMS ADAMS

DEPT TABLE SCOTT ADAMS

EMP TABLE SCOTT ADAMS
PROJSTAFF VIEW SCOTT PUBLIC
MYSELF VIEW SCOTT PUBLIC
Example 9-4: Log on as user SCOTT.

SQL>#DBS PERSONNEL SCOTT/TIGER
Database 'PERSONNEL' opened.



Example 9-5: List user SCOTT's table.

SQL>SELECT *

SQL>FROM TAB

SQL>/

TABLE TYPE CREATOR GRANTEE
EMP TABLE SCOTT SCOTT
DEPT TABLE SCOTT SCOTT
PROJ TABLE SCOTT SCOTT
EMP10 VIEW SCOTT SCOTT
PROJECTS VIEW SCOTT SCOTT
PARIS VIEW SCOTT SCOTT
PAY VIEW SCOTT SCOTT
DEPT SAL VIEW SCOTT SCOTT
PE TABLE SCOTT SCOTT
PROJSTAFF VIEW SCOTT SCOTT
PARTS TABLE ADAMS SCOTT
MYSELF VIEW SCOTT SCOTT
PROJSTAFF VIEW SCOTT PUBLIC
MYSELF VIEW SCOTT PUBLIC
14 records selected.

Example 9-6: The dictionary table COL contains the names

of the columns of user defined tables.

SQL>#DBS PERSONNEL ADAMS/WOOD
Database 'PERSONNEL' opened.



Example 9-7: List the names of the columns of user ADAMS'

tables.
SQL>SELECT *
SQL>FROM coL
sSQL>/
TABLE COLUMN
PARTS PARTNO
PARTS PART NAME
DEPT DEPTNO
DEPT DNAME
DEPT LoC
DEPT EMPCNT
EMP EMPNO
EMP ENAME
EMP JOB
EMP SAL
EMP COMM
EMP DEPTNO
EMP PROJNO
EMP SUPR

PROJSTAFF EMPLOYEE
PROJSTAFF PROJECT

MYSELF EMPNO
MYSELF ENAME
MYSELF JOB
MYSELF SAL
MYSELF COMM
MYSELF DEPTNO
MYSELF PROJNO
MYSELF SUPR

24 records selected.

Example 9-8: Log on as user SCOTT.

SQL>#DBS PERSONNEL SCOTT/TIGER
Database 'PERSONNEL' opened.



The dictionary table COLDEF contains the definition of
columns in user tables.

Example 9-9: List the definition of the columns in the EMP
table.

SQL>SELECT COLUMN,DATATYPE, LENGTH, IMAGE,NONULL

SQL>FROM COLDEF

SQL>WHERE TABLE = 'EMP'

SQL>/

COLUMN DATATYPE LENGTH IMAGE NON
EMPNO NUMBER 22 UNIQUE YES
ENAME CHAR 10 NON-UNIQUE NO
JOB CHAR 9 NON-UNIQUE NO
SAL NUMBER 22 NO
COMM NUMBER 22 NO
DEPTNO NUMBER 22 NON-UNIQUE NO
PROJNO NUMBER 22 NON-UNIQUE NO
SUPR NUMBER 22 NON-UNIQUE NO

8 records selected.

VIEWS is the dictionary table that contains the SQL text of
the DEFINE VIEW statement. Comments that were entered as a
part of the SQL view definition are also stored in VIEWS.

Example 9-10: List the definition of the PROJECTS view.

SQL>SELECT *

SQL>FROM VIEWS

SQL>WHERE VIEW = 'PROJECTS';
SQL>/

VIEW TEXT

PROJECTS DEFINE VIEW PROJECTS (PROJECT,EMPLOYEE ,EMP#,LOC
PROJECTS ATION) AS

PROJECTS SELECT PNAME,ENAME,EMPNO,LOC
PROJECTS FROM PROJ,EMP,DEPT

PROJECTS WHERE EMP.DEPTNO = DEPT.DEPTNO
PROJECTS AND EMP.PROJNO = PROJ.PROJNO;

6 records selected.
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The VXREF dictionary table defines the relationship of user
views to underlying tables and views. The first column
contains the name of the view. The second column contains
the name of the underlying table or view.

Example 9-11: List a cross reference of views and their
base tables.

SQL>SELECT *

SQL>FROM VXREF
SQL>/

VIEW TABLE
EMP10 EMP
PROJECTS EMP

PAY EMP

DEPT SAL EMP
PROJSTAFF EMP
MYSELF EMP
PROJECTS DEPT
PROJECTS PROJ
PROJSTAFF PROJ
PARIS PROJECTS
PROJSTAFF PE

11 records selected.

The ORACLE dictionary allows users to obtain information
about only those tables that the user has access privilges
on. The user may also determine: the names of users he has
directly or indirectly defined, the access privileges he
holds, and the access privileges he has directly or

indirectly granted.

The USERS table contains the names of all those users that
were defined by the user who is currently logged on to the
system. The first column in the USERS table contains the
name of the defined user. The second column of the USERS

table contains the name of the creating user.



Example 9-12: List the names of the users that originated
with SCOTT.

SQL>SELECT *
SQL>FROM USERS

SQL>/

USER OWNER
ADAMS SCOTT
JONES ADAMS
CLARK ADAMS

User ADAMS was defined directly by user SCOTT, but users
JONES and CLARK were defined by ADAMS and thereby indirectly

by SCOTT.

Example 9-13: Log on as user ADAMS.

SQL>#DBS PERSONNEL ADAMS/WOOD
Database 'PERSONNEL' opened.

Example 9-14: List the users that originated with ADAMS.

SQL>SELECT *
SQL>FROM USERS
SQL>/

USER OWNER
JONES ADAMS
CLARK ADAMS

The PRIVS table contains access privileges held by users of
the data base. Each user can only see the privileges he
holds. The PRIVS table contains: the name of the table the
privileges are on, the name of the column the privileges
apply to, the name user who granted the privileges, and the
privilege mask described below. A PRIVS table entry will
only contain a column name if update privileges have been
granted on a column column rather than a table basis.



Example 9-15: List all the privileges held by ADAMS.

SQL>SELECT *
SQL>FROM PRIVS
SQL>/

TABLE COLUMN

GRANTOR

ACCESS

EMP JOB
EMP DEPTNO

COL
COLDEF
EXPDEF
VIEWS
VXREF
USERS
DTAB
DTABLES
DCOL
GRANTS
PRIVS
PROJSTAFF
MYSELF

19 records selected.

ORACLE
ORACLE
ORACLE
ORACLE
ORACLE
ORACLE
ORACLE
ORACLE
ORACLE
ORACLE
ORACLE
ORACLE
SCOTT

SCOTT

RGIGDGUGEGMGLGCG
RGXXDGUGXXMGLGCG
RXIXXXXXXXXXXXXX
XXXXXXUXXXXXXXXX
XXXXXXUXXXXXXXXX
RXXXXXXXXXXXXXXX
RXXXXXXXXXXXXXXX
RXXXXXXXXXXXXXXX
RXXXXXXXXXXXXXXX
RXXXXXXXXXXXXXXX
RXXXXXXXXXXXXXXX
RXXXXXXXXXXXXXXX
RXXXXXXXXXXXXXXX
RXXXXXXXXXXXXXXX
RXXXXXXXXXXXXXXX
RXXXXXXXXXXXXXXX
RXXXXXXXXXXXXXXX
RXXXXXXXXXXXXXXX
RXXXXXXXXXXXXXXX



Note that ADAMS has all privileges on MY EMPS and PARTS, the
table and view he created. He has all but INSERT and EXPAND
on the DEPT table. He has READ and INSERT without the GRANT
option, and UPDATE on the JOB and DEPTNO columns of the EMP
table. The diagram below describes the entries 1in the
ACCESS column of both the PRIVS and GRANTS dictionary
tables.

PRIVILEGE MASK

R ¢6 I G D G U G E G M G L G C G

| I I I I I | | not used
I | I | I I [ $omm e
| I I I | | | not used

I I I | | I o
| | | | | | not used

I I | I | e
| | I | | EXPAND

I I | | o m
| I | | UPDATE

I I I o e
I | | DELETE

I | e
| | INSERT

| P
| READ

o e ———_————

The G following each privilege flag indicates that the GRANT
OPTION is present for that privilege. If an X is present
for any privilege or grant flag, that privilege was not
granted.

The GRANTS table indicates the privileges granted either
directly or indirectly by the current user. The GRANTS
table contains: the name of the table the privileges are on,
the name of the column the privileges apply to, the name of
the user who is the grantee of the privileges, and the
privilege mask. A GRANTS table entry will only contain a
column name if update privileges have been granted on a
column rather than a table basis.
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Example 9-16: List all the privileges granted by ADAMS.

SQL>SELECT *

SQL>FROM GRANTS

SQL>/

TABLE COLUMN GRANTEE ACCESS

PARTS ADAMS RGIGDGUGEGMGLGCG

PARTS SCOTT RXIXDXUXEXMXLXCX



9.1 Dictionary Extensions

The user is free to expand the ORACLE data dictionary by
creating additional tables, and defining views of the user
tables joined to the system defined dictionary tables and
views.

Example 9-17: Create a dictionary extension to contain
comments on user defined tables.

SQL>CREATE TABLE TAB COM

SQL> TABLE (CHAR(20) IMAGE UNIQUE),
SQL> COMMENT (CHAR (35) )
SQL>/

Table created.

Example 9-18: Enter a comment on the EMP table into the
TAB_COM table.

SQL>INSERT INTO TAB_COM:
SQL> <'EMP','Information about company employees'>

SQL>/
1 record created.

Example 9-19: Define a view joining TAB from the dictionary
to the TAB_COM table.

SQL>DEFINE VIEW TABC AS

SQL> SELECT TAB.TABLE,TYPE,CREATOR,COMMENT
SQL> FROM TAB,TAB_COM

SQL> WHERE TAB.TABLE=TAB COM.TABLE;

SQL>/ -

View defined.
SQL>#WORKSIZE 12

Example 9-20: List the characteristics of the EMP table.

SQL>SELECT *

SQL>FROM TABC
SQL>WHERE TABLE = 'EMP'
SQL>/

93

EMP
TABLE SCOTT Information about company employees
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10. Concurrency Control Facilities

ORACLE allows multiple user to concurrently UPDATE the same
table in a data base. Yet, ORACLE does not require a user
to issue 1locking statements or statements of intent to
update. The setting and clearing of locks are the
responsibility of ORACLE.

No explicit 1lock requests are required to insure that
concurrent UPDATE operations do not read the same row of a
table and attempt to write back that row. ORACLE
automatically places locks on individual records to
synchronize UPDATE operations preventing the updates from
overwriting each other.

A user may not wish to operate on data that has been
modified by an operation that is still 1in progress. To
accomplish this serialization the user can place his SQL
request between BEGIN TRANSACTION and END TRANSACTION

statements.

In addition, placing several SQL statements inside a
transaction causes ORACLE to execute these SQL statements as
an "atomic act" without permitting interference (UPDATES to
the same tables) by other users during the transaction.

ORACLE's automatic update synchronization locks a record
(row of a table) at a time. USER requested transactions

lock a table at a time.

Example 10-1: Log on as user SCOTT

SQL>#DBS PERSONNEL SCOTT/TIGER
Database 'PERSONNEL' opened.



Example 10-2: Begin a transaction to calculate the average
salaries of each job group within the EMP
table.

SOL>BEGIN TRANSACTION
SQL>ON TABLE EMP READ
SQL>/

Transaction begun.

SQL>SELECT JOB,AVG(SAL)

SQL>FROM EMP
SQL>GROUP BY JOB
SQL>/

JOB AVG(SAL)
ANALYST $3,000.00
CLERK $1,030.00
MANAGER $3,287.08
PRESIDENT $5,750.00
SALESMAN $1,495.00

SQL>END TRANSACTION
SQL>/
Transaction ended.

In the above READ TRANSACTION, all UPDATE activity on the
EMP table was suspended for the life of the transaction.
All READ activity on the EMP table was allowed to continue

concurrently.
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Execute an UPDATE TRANSACTION that gives all
employees with the Jjob of ANALYST a 10%

raise.

Example 10-3:

SQL>BEGIN TRANSACTION
SQL>ON TABLE EMP UPDATE

sSQL>/
Transaction begun.

SQL>UPDATE EMP

SQL>SET SAL = SAL * 1.10
SQL>WHERE JOB = '"ANALYST'
SQL>/

3 records updated.

SQL>END TRANSACTION

SQL>/
Transaction ended.

In the above UPDATE TRANSACTION, all UPDATE activity on the
EMP table was suspended for the life of the transaction. In
addition, all READ transactions on the EMP table also waited
for the UPDATE transaction to complete. READ activity on
the EMP table that was not a part of a TRANSACTION was

allowed to continue concurrently.



Placing several SQL statements inside a transaction causes

ORACLE to execute these SQL statements as a "atomic act"
without permitting interference (UPDATES to the same tables)

by other users during the transaction.

Example 10-4: SELECT the count of employees in department
20 from the EMP table, and UPDATE the DEPT

table with the result.

SQL>BEGIN TRANSACTION

SQL>ON TABLE EMP READ, DEPT UPDATE
sSQL>/

Transaction begun.

SQL>SELECT COUNT(¥*)

SQL>FROM EMP
SQL>WHERE DEPTNO = 20
SQL>/
COUNT(¥*)

7
SQL>UPDATE DEPT
SQL>SET EMPCNT = 7
SQL>WHERE DEPTNO = 20
SQL>/

1 record updated.

SQL>END TRANSACTION
sQL>/
Transaction ended.

If the above transaction had been done from within a program
it could have used from one to three cursors: one for the
BEGIN TRANSACTION, one for the query on the EMP table, and
one for the UPDATE of the DEPT table.

TRANSACTIONS may be nested. 1f they are nested, they must
be numbered.



Example 10-5: SELECT the count of employees in department
20 from the EMP table and UPDATE the DEPT
table with the result as a nested transaction
rather than a single transaction.

SQL>BEGIN TRANSACTION 1
SQL>ON TABLE EMP READ
SQL>/

Transaction begun.

SQL>SELECT COUNT(*)

SQL>FROM EMP
SQL>WHERE DEPTNO = 20
SQL>/
COUNT(*)

7

SQL>BEGIN TRANSACTION 2
SQL>ON TABLE DEPT UPDATE

sSQL>/
Transaction begun.

SQL>UPDATE DEPT

SQL>SET EMPCNT = 7
SQL>WHERE DEPTNO = 20
SQL>/

1 record updated.

SQL>END TRANSACTION 2
SQL>/
Transaction ended.

SQL>END TRANSACTION 1
SQL>/
Transaction ended.



In doing the above operation as a nested transaction rather
than a single transaction, the DEPT table was not locked
during the query on the EMP table. This allowed update
activity to continue on the DEPT table while the EMP table
was being queried. This could be significant depending on
the length of time it takes the query to execute. However,
the nesting of transactions creates the possibility that
TRANSACTION 2 will have to wait for access to the DEPT table
which may be locked by another ongoing transaction. The
nesting of transactions creates the possibility of deadlock.
Doing the entire operation as one transaction has no
potential for deadlock because once a transaction has begun,
it has acquired all the data resources required for

completion.

It is important to remember that the above query/update
operation could have been done three different ways: 1)
without placing them within a transaction; 2) as a single
transaction; 3) as a nested transaction. It is up to the
user to decide what level of serialization of operations he
requires for a particular application.

The following chart indicates what operations on a table
wait, and what operations continue when a READ, READ
TRANSACTION, UPDATE OR UPDATE TRANSACTION is active on that

table.

CONCURRENCY CONTROL TABLE

o Fomm e fomm—————— +

| READ | READ | UPDATE | UPDATE |

| | TRANS | | TRANS |
Fomm Fommm—————— fomm Fomm Fommm——————— |
| READ | ALLOWED | ALLOWED | ALLOWED | ALLOWED |
I I I I I |
[ ===m=——= $om dmmmm pmmmm e $ommm I
| READ | ALLOWED | ALLOWED | SUSPENDED | SUSPENDED]|
| TRANS | I l I |
|- fmm Fomm e fmmm $m—m |
| UPDATE | ALLOWED | SUSPENDED | ALLOWED | SUSPENDED]|
I I | I I |
| ———=——== pmmm $omm o - ————— |
| UPDATE | ALLOWED | SUSPENDED | SUSPENDED | SUSPENDED|
| TRANS | I I I |
o ———— tm————————— |
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SQL LANGUAGE - REFERENCE GUIDE

INTRODUCTION

SQL is a relational data language that provides a unified set
of facilities for query, data manipulation, data definition,
and data control. SQL is both a terminal interface for
nonspecialists in data processing, and a data sublanguage
embedded in host programming language for use by application

programmers.

SQL was developed by IBM as the main external interface to be
supported by System R, IBM's experimental relational database
management system. In 1976, a complete BNF syntax for SQL
was published in the "IBM Journal of Research and
Development." In 1977, RSI began the development of ORACLE

incorporating the SQL language.

ORACLE is based on the relational model of data. SQL is a
non-procedural language that operates on normalized data.
The advantages of the relational model with a non-procedural
language are ease of use, maximum data independence, and
flexibility. SQL is an easy to learn English-like language
that enhances user productivity. It is a high-level
non-procedural language offering greater data independence
than conventional procedural database languages. SQL allows
complete flexibility in the formulation of statements
relating data in the database.



This

manual uses

the

SQL

FORMAT NOTATION

following notation to describe the

syntax of SQL statements.

CAPITALIZED WORDS

lower-case words

[ 1 Square Brackets

Vertical Bars

Ellipsis

4.

identify words that have specific
meanings in SQL.

identify words that are names or
labels to be specified by the user.

are used to indicate that the
enclosed word is optional and may be
omitted.

enclosing vertically stacked items
indicate that one of the enclosed

items may be chosen.

indicates that the immediately
preceding unit may occur once, OrI
any number of times in succession.



SQL Query Statements consist of one or more Query Blocks.

QUERY STATEMENTS

A

Query Block starts with and must include a SELECT clause and

a FROM clause.

returned as a result of the query block.

The SELECT clause specifies what

is to be
The FROM clause

specifies what tables and/or views are involved in the query.

A Query Block
follows:
WHERE
GROUP BY
HAVING

CONNECT BY
START WITH

INCLUDING

may

optionally contain other clauses as

to specify selection criteria for the
rows.

for use with built-in functions.

for specifying election criteria on

groups.

for tree-structured access.
for tree-structured access.

for specifying selection criteria for
leafs for tree-structured access.

The values resulting from processing a Query Block can be

referred to in the WHERE clause of another Query Block. This
is accomplished by nesting Query Blocks within a Query
Statement.
SELECT ENAME,JOB
FROM EMP
WHERE JOB =
SELECT JOB
FROM EMP
WHERE ENAME = 'JONES';
Query Blocks can be nested to any level within a Query

Statement,

and may be
using boolean AND, OR, and NOT.
of the SQL statements,
nested Query Block.

combined with other SQL predicates
In the syntax specifications

"SELECT . . ." is used to denote a



The SELECT Clause

SELECT [ UNIQUE ] | * |,lcolumn s o o o
jcolumn | |table.column|
|table.column| |table.* |
|table.* | |expression |
|lexpression | |function |
| function | JUSER |

The SELECT clause specifies the columns to be returned as the
result of a query. The SELECT clause may request: all
columns; a list of specific columns; the results of
arithmetic expressions or built-in functions; or any
combination of columns, expressions, and functions. ORACLE
will return all rows that satisfy the WHERE clause of the
query block. Duplicate rows are not eliminated unless SELECT
UNIQUE 1is specified. UNIQUE is an option rather than a
default because the process of elimination of duplicate

values requires extra processing.

UNIQUE indicates that duplicate rows which
satisfy the WHERE clause are to be
eliminated from the query result.

* returns all columns from all of the
table(s) and view(s) specified in
the FROM clause of the query block.

column specifies the name of a. ycelumn
contained in a table”  or view
specified in the FROM clause of the
query block.

table.column specifies the name of a column
qualified by the name of the table
that contains the column. Qualified
column names are used to eliminate
ambiguity when the FROM clause lists
multiple tables or views that
contain duplicate column names.

table.* returns all the columns in the table
or view specified. The * can be
qualified with a table name when
there are multiple tables and/or
views listed in the FROM clause.

expression specifies an arithmetic expression



function

USER

2-5

made up of columns and constants

that are connected by the operators
+, -, *, /. Parenthesis ( ) are
used to establish precedence. Note
that expressions involving a column
value of NULL, will result in a null
value unless the NULL Function

parameter is used.

indicates any of the SQL built-in
group functions COUNT, SUM, AVG,
MAX, MIN. The presence of a
built-in function within a SELECT
clause implies a GROUP BY. If the
GROUP BY is not explicitly stated,
the entire query result is treated
as one group and each field in the
SELECT clause must be a unique
property of the group. See the
GROUP BY clause and
Built-in-Functions sections for a
more detailed description.

returns the name of the user (as
specified in the DEFINE USER
command) who is executing this SQL
statement.



FROM

|table

|

| table label]|

table*

The FROM Clause

The FROM clause lists the tables and views that are referred
to by the other clauses in the query block. A query block
must contain a SELECT and FROM clause, and may optionally
contain a WHERE, GROUP BY, and HAVING clause.

table

table label

table*

specifies the name of a table or
view that contains columns
referenced by SELECT, WHERE, GROUP
BY, HAVING, or ORDER BY clauses.

specifies that the table or view 1is
to be renamed within the context of
a query block. The renaming of a
table with a label is necessary when
the same table or view is listed
more than once in the same FROM
clause. This mechanism is used to
join a table to itself. The
temporary label is used in place of
the table name to qualify columns
referenced by the other clauses
within the query block.

specifies that the rows of the table
listed in the from clause are to
participate in the Jjoin 1if the
join-column contains a null value.
This is referred to as a
"Outer-Join". An outer Jjoin table
can not be the first table listed in
the FROM clause.



WHERE

The WHERE Clause

[NOT] | column ] |= | lcolumn | | AND| .
|table.column| | °= | |table.column | |OR |
| constant | 1> | |constant |
INULL | | >= | |generic-constant|
lexpression | [X | INULL |
|<column,...>| | <= | |expression |
| USER | | BETWEEN]| | <column,...>
| IN | |<expression,...>|
| SELECT. .. I
|USER I

The WHERE clause qualifies the rows that are to be returned
as the result of a query. The WHERE clause may contain any
combination of predicates that compare fields of rows to
constant values, compare two fields of a row with each other,
compare fields to expressions, etc. Multiple predicates
within the same WHERE clause can be combined to form logical
expressions connected by AND and OR with square brackets [ ]
used to establish precedence. NOT may be specified prior to
any predicate to negate a predicate or a boolean expression.
The absence of a WHERE clause indicates that all rows in the
table or view specified in the FROM clause, are to be

returned.

NOT specifies that the following
predicate or boolean expression is
to be negated.

column specifies the name of a column
defined in a table or view specified
in the FROM clause of the query
block. Note that columns specified
here, need not be specified in the

SELECT clause.

table.column specifies the name of a column
qualified by the name of the table
that contains the column. Qualified
column names are used to eliminate
ambiguity when the FROM clause lists
multiple tables or views that
contain duplicate column names.
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constant

generic-constant

NULL

expression

specifies any numeric or
character-string constant literal
value. Single quotation marks are
required around all character-string
constants to distinguish them from
column names.

specifies the leading
character-string of a literal value.
The leading string must be followed
by the ellipsis notation "..." and
the result must be enclosed in
single quotation marks.
Specification of a generic constant
allows for a search on a leading
character-string of a value.

indicates the absence of a value in
the database. Null wvalues are
ignored in the evaluation of all
arithmetic expressions, and the
computation of all built-in
functions except COUNT. NULL values
are treated as unknowns in the
evaluation of logical expressions.
The evaluation of logical
expressions is described in a
separate section of this manual
which contains the truth tables for
three valued logic.

specifies an arithmetic expression
made up of columns and constants
that are connected by the operators
+, =, *, /. parenthesis ( ) are
used to establish precedence. Note
that expressions involving a column
value of NULL, will result in a null
value unless the NULL Function

parameter is used.



<column,...>

<expression,...>

SELECT...

USER

2-9

specifies a set of numeric or
character-string literal values.
The set is enclosed in
angle-brackets < > and items within
the set are separated by commas.

specifies a set of constant values
or expressions. The predicate 1in
the WHERE clause tests the field for
inclusion in the set. example: WHERE
DNO IN <5+4+2,17,11%*3>

specifies the use of the result of
one query in the WHERE clause of

another query. The inner query
returns a set of values to the WHERE
clause of the outer query. The

outer query proceeds as though it
were given a set of constants in
place of the inner query. Query
blocks may be nested to any number

of levels.

returns the name of the user (as
specified in the DEFINE USER
command) who is executing this SQL
statement.

indicates the equal comparison
operator.

indicates the not equal comparison
operator.

indicates the greater than
comparison operator.

indicates the greater than or equal
comparison operator.

indicates the less than comparison
operator.

indicates the 1less than or equal
comparison operator.



BETWEEN

IN

AND

OR

indicates the range comparison
operator. The range is specified as
a pair of constants, expressions, or
columns connected by an AND.

indicates the set inclusion
operator. IN tests a field for
inclusion in a set of values. The
comparison operator = may be used in
place of 1IN without changing the
meaning of the WHERE clause.

indicates the boolean operator AND.
The boolian operators are used to
connect predicates to form compound
logical expressions within the WHERE
clause.

indicates the boolean operator OR.



Built-In Functions

| COUNT| | * |
|SUM | }column |
|AVG | |table.column|
| MAX |
|MIN |

ORACLE provides five built-in functions as a standard part of
the system. These functions may be used in the SELECT clause
and the HAVING clause. When a built-in function is used in a
SELECT clause, and there is no GROUP BY clause in the query
block, the entire table is treated as one group. Only unique
attributes of the group may be selected. No Built-in
function other than COUNT may be applied to columns defined
as CHAR in the CREATE TABLE. With the exception of the COUNT
function, null values will not be included in a built-in
function unless the NULL Function parameter is used.

COUNT specifies the count of the set of
all fields or rows qualified by the
WHERE clause. COUNT includes null
fields in its total.

SUM specifies the arithmetic sum of the
values of qualifying fields.

AVG specifies the arithmetic average of
the values contained in the set of

qualifying fields.

MAX specifies the maximum numeric value
contained in the set of qualifying
fields.

MIN specifies the minimum numeric value
contained in the set of qualifying
fields.

* specifies the count of all rows that

satisfy the WHERE clause. The * may
only by used with the COUNT function
in the form: COUNT(*).



column

table.column

specifies the name of a column
defined in a table or view specified
in the FROM clause of the query
block.

specifies the name of a column
qualified by the name of the table
that contains the column. Qualified
column names are used to eliminate
ambiguity when the FROM clause lists
multiple tables or views that
contain duplicate column names.



NVL

Null value Function

(column,value)

Tpe ORACLE Null Value Function is used to assign a temporary
value to null value encountered within an expression. The
Null vValue Function may be used in a SELECT, SET or WHERE
clause anywhere a column name may be used including within
arithmetic expressions and built-in-functions.

column specifies the name of a column
within a SELECT, SET or WHERE
clause. The column must have been
defined as NUMBER within the CREATE

TABLE.

value specifies a temporary numeric value
to be assigned to null wvalues
encountered during processing.



The GROUP BY Clause

GROUP BY |column |, « « &

| table.column|

The GROUP BY clause is used to partition tables or views into
groups according to the values in a column or a list of
columns. A built-in set function is then applied to each
group. A GROUP BY clause is always used together with a
built-in function. When a GROUP BY clause 1is used, or
implied by the presence of a built-in function in the SELECT
clause, each field in the SELECT clause must be a unique

property of the group.

column specifies the name of a column
defined in a table or view specified
in the FROM clause of the query
block. Note that columns specified
here, need not be specified in the
SELECT clause.

table.column specifies the name of a column
qualified by the name of the table

that contains the column. Qualified
column names are used to eliminate
ambiguity when the FROM clause lists
multiple tables or views that
contain duplicate column names.



HAVING

2-15
The HAVING Clause
| column | | = | | column | |AND| . .
ltable.column| | ~= | |table.column | |OR |
[constant | [ > { |constant
INULL | | >= | lgeneric-constant|
|expression | [ < I INULL |
| <column, ...>| [ <= | lexpression |
| USER I | BETWEEN| |<column,...>
| IN | | <expression,...>|
| SELECT. .. |
|USER |

The HAVING clause qualifies groups that are to be returned as
the result of a query. Each field listed in the HAVING
clause must be a unique property of the group. The HAVING
clause may contain any combination of predicates to accept
certain groups and disqualify others. The predicates can use
a built-in function to compare the aggregate property of the
group to a constant value or to another aggregate property of
the same group. When a query block has both a WHERE clause
and a HAVING clause: first the WHERE clause is applied to
qualify rows; then the groups are formed; then the HAVING
clause is applied to qualify groups. Multiple predicates
within the same HAVING clause form logical expressions
connected by AND and OR with square brackets [ ] used to
establish precedence. The absence of a HAVING clause

indicates that all groups formed are to be returned.

column specifies the name of a column
defined in a table or view specified
in the FROM clause of the query
block. Note that columns specified
here, need not be specified in the
SELECT clause.

table.column specifies the name of a column
qualified by the name of the table
that contains the column. Qualified
column names are used to eliminate
ambiguity when the FROM clause lists
multiple tables or views that
contain duplicate column names.



constant

generic-constant

NULL

expression

<column,...>

<expression,...>

specifies any numeric or
character-string constant 1literal
value. Single quotation marks are
required around all character-string
constants to distinguish them from
column names.

specifies the leading
character-string of a literal value.
The leading string must be followed
by the ellipsis notation "..." and
the result must be enclosed in
single quotation marks.
Specification of a generic constant
allows for a search on a leading
character-string of a value.

indicates the absence of a value in
the database. Null values are
ignored in the evaluation of all
arithmetic expressions, and the
computation of all built-in
functions except COUNT. NULL values
are treated as unknowns in the
evaluation of 1logical expressions
(see Three Values Logic) .

specifies an arithmetic expression
made up of columns and constants
that are connected by the operators
+, =, *, /. Parenthesis ( ) are
used to establish precedence. Note
that expressions involving a column
value of NULL, will result in a null
value unless the NULL Function
parameter is used.

specifies a set of numeric or
character-string literal values.
The set is enclosed in
angle-brackets < > and items within
the set are separated by commas.

specifies a set of constant values
or expressions. The predicate in
the HAVING clause tests the field
for inclusion in the set.



SELECT...

USER

BETWEEN

IN

AND

OR

specifies the use of the result of
one query in the HAVING clause of
another query. The 1inner query
returns a set of wvalues to the
HAVING clause of the outer query.
The outer query proceeds as though
it were given a set of constants in
place of the inner query. Query
blocks may be nested to any number
of levels.

returns the name of the user (as
specified in the DEFINE USER
command) who is executing this SQL
statement.

indicates the equal comparison
operator.

indicates the not equal comparison
operator.

indicates the greater than
comparison operator.

indicates the greater than or equal
comparison operator.

indicates the less than comparison
operator.

indicates the less than or equal
comparison operator.

indicates the range comparison
operator. The range is specified as
a pair of constants, expressions, or
columns connected by an AND.

indicates the set inclusion
operator. IN tests a field for
inclusion in a set of values. The
comparison operator = may be used in
place of IN without changing the
meaning of the WHERE clause.

indicates the boolean operator AND.

indicates the boolean operator OR.



The CONNECT BY Clause

CONNECT BY [PRIOR] major-column = [PRIOR] minor-column

In ORACLE, a table may be used to represent tree-structured
data. Consider a parts table consisting of assemblies
(major) and components (minor). There is one row in the
table for each combination of a component and assembly. One
assembly can be a component of another assembly, etc. The
table contains one column identifying component-number and
another column identifying assembly-number. This table then
represents a complete bill of materials.

The CONNECT BY clause specifies the selection of rows
according to their tree-structure relationship. The clause
requires specification of the major and minor columns. The
PRIOR keyword is positioned before the major column to
indicate that the rows are to be selected going up the tree,
or before the minor column to indicate the rows are to be
selected going down the tree.

PRIOR specifies the direction 1in which
rows are to be selected. If the
PRIOR keyword is placed before the
minor (component) column, the query
proceeds down the tree (explosion).
If the PRIOR is placed before the
major (assembly) column, the query
proceeds up the tree (implosion).

major-column specifies the name of the assembly
column.
minor-column specifies the name of the component

column.



START WITH [NOT]} |column

The START WITH Clause

| I= |  Jcolumn | |AND]| .
|table.column| | ~= | |table.column | |OR |
|constant 1> |  |constant
|NULL ! | >= | |lgeneric-constant|
|expression | | < | |NULL |
|<column,...>| | <= | |expression |
| USER |  |BETWEEN| |<column,...>

[IN | |<expression,...>|
| SELECT... |
|USER I

The START WITH clause specifies the rows that are to be used
as starting points in queries on tree-structured tables. The
START WITH clause may contain any predicate or 1logical
expressions that may be contained within a WHERE clause. The
START WITH clause is always used in conjunction with the

CONNECT BY clause,

NOT specifies that the following
predicate or boolean expression is
to be negated.

column specifies the name of a column
defined in a table or view specified
in the FROM clause of the dquery

block.

table.column specifies the name of a column
qualified by the name of the table
that contains the column. Qualified
column names are used to eliminate
ambiguity when the FROM clause lists
multiple tables or views that
contain duplicate column names.

constant specifies any numeric or
character-string <constant 1literal
value, Single quotation marks are
required around all character-string
constants to distinguish them from
column names.



generic-constant

NULL

expression

<column,...>

<expression,...>

SELECT...

USER

specifies the leading
character-string of a literal value.
The leading string must be followed
by the ellipsis notation "..." and
the result must be enclosed in
single quotation marks.
Specification of a generic constant
allows for a search on a leading
character-string of a value.

indicates the absence of a value 1in
the database.

specifies an arithmetic expression
made up of columns and constants
that are connected by the operators
+, -, *, /. Parenthesis ( ) are
used to establish precedence. Note
that expressions involving a column
value of NULL, will result in a null
value unless the NULL Function
parameter is used.

specifies a set of numeric or
character-string literal values.
The set is enclosed in
angle-brackets < > and items within
the set are separated by commas.

specifies a set of constant values
or expressions.

specifies that the result of a query
block is to be used in the START
WITH clause.

returns the name of the user (as
specified in the DEFINE USER
command) who 1is executing this SQL
statement.

indicates the equal comparison
operator.

indicates the not equal comparison
operator.



BETWEEN

IN

AND

OR

indicates the greater than
comparison operator.

indicates the greater than or equal
comparison operator.

indicates the less than comparison
operator.

indicates the less than or equal
comparison operator.

indicates the range comparison
operator. The range is specified as
a pair of constants, expressions, or

columns connected by an AND.

indicates the set inclusion
operator. IN tests a field for
inclusion in a set of values. The
comparison operator = may be used in
place of IN.

indicates the boolean operator AND.
The boolian operators are used to
connect predicates to form compound
logical expressions.

indicates the boolean operator OR.



The INCLUDING Clause

|expression
|]<column, ...>
|USER

jexpression

| <column,...>

| <expression,...>
| SELECT...

| USER

INCLUDING [NOT] lcolumn | = [column |AND| .
|table.column| “= ltable.column |OR |
|constant | |constant
INULL | = |generic-constant

|
|
I

TWEEN

HDUAAYVYV

Zmo

[
|
I
|
INULL |
I
I
|
I
|

The INCLUDING clause is used with queries on tree-structured
tables. The INCLUDING clause is used in conjunction with the
WHERE clause to determine which rows are to be returned as a
result of the query. Any rows which are excluded by virtue
of not satisfying the WHERE clause, result in exclusion of
entire "branches" of the tree structure. Any rows which are
excluded by virtue of not satisfying the INCLUDING clause,
result only in that row being excluded. 1In other words, the
WHERE clause causes exclusion before the CONNECT BY is
applied; the INCLUDING clause causes exclusion after the
CONNECT BY is applied.

The INCLUDING clause may contain any predicates or logical
expressions that may be contained within the WHERE clause.

INCLUDING is an optional clause used in conjunction with the
CONNECT BY clause.

NOT specifies that the following
predicate or boolean expression is
to be negated.

column specifies the name of a column
defined in a table or view specified
in the FROM clause of the query
block.

table.column specifies the name of a column
qualified by the name of the table
that contains the column. Qualified
column names are used to eliminate
ambiguity when the FROM clause lists
multiple tables or views that
contain duplicate column names.

constant specifies any numeric or



generic-constant

NULL

expression

<column, ...>

<expression,...>

SELECT...

character-string constant literal
value. Single quotation marks are
required around all character-string
constants to distinguish them from
column names.

specifies the leading
character-string of a literal value.
The leading string must be followed
by the ellipsis notation "..." and
the result must be enclosed in
single quotation marks.
Specification of a generic constant
allows for a search on a leading
character-string of a value.

indicates the absence of a value in
the database.

specifies an arithmetic expression
made up of columns and constants
that are connected by the operators
+, -, *, /. Parenthesis ( ) are
used to establish precedence. Note
that expressions involving a column
value of NULL, will result in a null
value unless the NULL Function

parameter is used.

specifies a set of numeric or
character-string literal values.
The set is enclosed in
angle-brackets < > and items within
the set are separated by commas.

specifies a set of constant values
or expressions.

specifies that the result of a query
block is to be used in the INCLUDING
clause.



USER

BETWEEN

IN

AND

OR

returns the name of the user (as
specified in the DEFINE USER
command) who is executing this SQL
statement.

indicates the equal comparison
operator.

indicates the not equal comparison
operator.

indicates the greater than
comparison operator.

indicates the greater than or equal
comparison operator.

indicates the less than comparison
operator.

indicates the 1less than or equal
comparison operator.

indicates the range comparison
operator. The range is specified as
a pair of constants, expressions, or
columns connected by an AND.

indicates the set inclusion
operator. IN tests a field for
inclusion in a set of values. The
comparison operator = may be used in
place of IN.

indicates the boolean operator AND.
The boolian operators are used to
connect predicates to form compound
logical expressions.

indicates the boolean operator OR.



The ORDER BY Clause

ORDER BY |column | |ASC |, « + .

| table.column]| | DESC|
|lexpression |

The ORDER BY clause indicates the sequence that the query
result is to be returned. The ORDER BY clause may contain a
major and up to 254 minor sorting fields, with a maximum
concatenated sort field of 255 characters. Each sort field
may specify ascending or descending order. An ORDER BY
clause is not part of a query block, and may only be
associated with the first query block of a SQL query
statement.

column specifies the name of a column
defined in a table or view specified
in the FROM clause of the query
block. Note that columns specified
here, need not be specified in the

SELECT clause.

)

table.column specifies the name of a column
qualified by the name of the table
that contains the column. Qualified
column names are used to eliminate
ambiguity when the FROM clause lists
multiple tables or views that
contain duplicate column names.

expression specifies an arithmetic expression
made up of columns and constants
that are connected by the operators
+, -, *, /. Parenthesis ( ) are
used to establish precedence. Note
that expressions involving a column
value of NULL, will result in a null
value unless the NULL Function

parameter is used.

ASC indicates ascending sort order. If
no sort direction is specified for a
field, ascending is assumed.

DESC indicates descending sort order.



DATA MANIPULATION STATEMENTS

The INSERT INTO and DELETE clauses provide for addition and
deletion of rows of a table. The combination of the UPDATE
and SET clauses allows modification of column values within a

row or set of rows within a table.

Nested Query Blocks may be used with the INSERT INTO clause
to copy data from another table. A WHERE clause is used with
the DELETE and UPDATE clauses to specify sets of records to
be processed.

Refer to the section on Concurrency Control Statements for
information about locking during the execution of data

manipulation statements.

The following SQL clauses are provided for Data Manipulation:

INSERT INTO for adding rows to a table.
DELETE for deleting rows from a table.
UPDATE for specifying a table whose rows are

to be updated.

SET for specifying the updates to be made
to columns of a row.



The

INSERT INTO table(column,...):

INSERT INTO Clause

| <constant,...>
INULL

|USER

|SELECT . . .
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The INSERT statement specifies the adding of a new row or set

of rows into a table.
insertion statement are

table

(column,...)

constant

NULL

USER

Fields that are not present in th

e

given null values. If the row to be
inserted has all its fields present in the correct order, the
list of column names may be omitted.

specifies the name of the table into
which the rows are to be inserted.

specifies the names of the columns
of the table in the order the values
will appear in the INSERT statement.
If values are being provided for all
columns of a row (with any missing
values being indicated by the
keyword NULL), and the columns are
in the order that they are defined
in the CREATE TABLE, then the column
list may be omitted.

specifies any numeric or
character-string constant literal
value that is to be inserted into
the database in the specified
column. Single quotation marks are
required around all character-string
constants to distinguish them from
column names.

indicates that the column associated
with the NULL is to be null in the
database.

returns the name of the user (as
specified in the DEFINE USER
command) who is executing this SQL
statement.



SELECT...

specifies that the result of a query
is to be inserted into a table in

the database. Query blocks
specified within an INSERT statement

can be nested to any number of
levels.



DELETE

The DELETE Clause

table

The DELETE clause specifies the name of the table containing
a row or set of rows that are to be removed from the

database. The specific rows that are to be deleted are
qualified by a WHERE clause. The WHERE clause in a DELETE
statement is identical to the WHERE clause in a query and may

contain nested query blocks.

specifies the name of the table that
contains the rows to be removed from

the database.

table



UPDATE

The UPDATE Clause

table

The UPDATE clause specifies the name of the table containing
a row or set of rows that are to be modified. A SET clause
is used to specify the updates which are to be performed on
the one or more columns within a row. The specific row or
rows to be modified are qualified by means of a WHERE clause.
The WHERE clause in a UPDATE statement is identical to the
WHERE clause in a query and may contain nested query blocks.
Primary keys may not be modified by an UPDATE statement (see

CREATE TABLE).

table specifies the name of a table that
is to be modified.

X



SET

The SET Clause

column = |constant |, . . .
|expression]

The SET clause specifies a column or list of columns to be
modified within the table referenced by the UPDATE clause. A
SET clause is always used in conjunction with an UPDATE
clause. New values for fields that are to be updated may be

stated as constants or expressions.

constant specifies any numeric or
character-string constant literal
value as the new value for the
field. Single quotation marks are
required around all character-string
constants to distinguish them from
column names.

expression specifies the use of the result of
an arithmetic expression as the new
value for the field. An arithmetic
expression can be made up of columns
and constants that are connected by
the operators +, -, *, /.
Parenthesis ( ) are used to
establish precedence.
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DATA DEFINITION STATEMENTS

The SQL Data Definition Statements provide for establishing
and modifying data definitions within the ORACLE Data
Dictionary. The execution of these statements does not

require any reorganization activity.

The following statements are provided:

CREATE TABLE for defining a new TABLE 1in the
database.

EXPAND TABLE for defining a new COLUMN for an
existing TABLE.

DEFINE VIEW for defining a new VIEW.

DROP for removing a TABLE or VIEW

definition.



The CREATE TABLE Statement

CREATE TABLE table

column(|CHAR(len) [VAR]| [NONULL] [UNIQUE} [UC] [IMAGE]), . . .
[NUMBER I

The CREATE TABLE statement defines a new table that is to be
physically stored in the database. A table may contain from
1] to 255 columns. The CREATE TABLE specifies the name of the
table, the names of the columns, and the column data types.
The presence of null or duplicate values within a column may
be restricted. High-performance access paths may be
specified on any columns.

ORACLE automatically maintains an index (IMAGE) for the first
column defined in the table. To optimize sequential
processing the rows of the table are stored in physical
sequence based on this index. This column is automatically

treated as a required (NONULL) item.

table specifies the name of the table that
is being defined. The name must be
unique within the database. The

maximum length of the table name is
30 characters. The first character

must be alphabetic.

column specifies the name of a column
defined within the table. Column
names must be unique within a table.
The column name can have a maximum
length of 30 characters. The first
character must be alphabetic.

CHAR indicates the column is to contain
alpha-numeric character string
values.

len specifies the maximum length of a

value to be stored in a character
string field. The length must be a
number from 1 to 255.



VAR

NUMBER

NONULL

UNIQUE

ucC

IMAGE

indicates that the value stored in a
character string field 1is to be
stored in variable 1length format.
Currently, ORACLE stores all
character string values in variable
length format whether or not VAR is
specified.

indicates the column is to contain
numeric values. Numeric values are
stored internally in base 256 format
to maintain maximum precision.

indicates that null values are not
permitted in the column.

indicates that no two fields within
this column can have the same value.
UNIQUE can only be specified Iif
IMAGE is also specified.

indicates that the index to Dbe
maintained on this column is to have
forward compression only. If UC is
not specified, the index will have
both forward and backward
compression.

indicates that an index is to be
maintained for the values in the
column. Join operations can Dbe
performed only if Dboth columns
referenced in the joining predicate
are defined as IMAGE.
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The EXPAND TABLE Statement

EXPAND TABLE table

ADD COLUMN column(|CHAR(len) [VAR]|[NONULL]|[UNIQUE] [UC] [IMAGE]|)
|NUMBER I

The EXPAND TABLE statement adds a new column to an existing
table stored in the database. The new column is added to the
right side of the table. Existing rows are considered to
have null values in the new column until they are updated.
Queries and views that were written in terms of the existing
table are not affected by the expansion. EXPAND TABLE
specifies the name of the table to be enlarged and defines
the new column with a syntax identical to that used in the
CREATE TABLE statement. The presence of null or duplicate
values within the column may be restricted. A
high-performance access path (IMAGE) may be specified.
EXPAND TABLE 1is a instantaneous operation. No physical
reorganization of any part of the database takes place.

table specifies the name of the table that
is being expanded.

specifies the name of a column being

column
added to the table. Column names
must be unique within a table. The
column name can have a maximum
length of 30 characters. The first
character must be alphabetic.

CHAR indicates the column is to contain
alpha-numeric character string
values.

len specifies the maximum length of a

value to be stored in a character
string field. The length must be a
number from 1 to 255.



VAR

NUMBER

NONULL

UNIQUE

uc

IMAGE

indicates that the value stored in a
character string field is to be
stored in wvariable 1length format.
Currently, ORACLE stores all
character string values in variable
length format whether or not VAR is

specified.

indicates the column is to contain
numeric values. Numeric wvalues are
stored internally in base 256 format
to maintain maximum precision.

indicates that null values are not
permitted in the column.

indicates that no two fields within
this column can have the same value.
UNIQUE can only be specified if
IMAGE is also specified.

indicates that the 1index to Dbe
maintained on this column is to have
forward compression only. If UC is
not specified, the index will have
both forward and backward
compression.

indicates that an index is to be
maintained for the values in the
column. Join operations <can be
performed only if both columns
referenced in the joining predicate
are defined as IMAGE.



The DEFINE VIEW Statement

DEFINE VIEW view [(column, . . .)] AS SELECT . . .

The DEFINE VIEW statement creates an alternative view of data
stored in tables in the database. The definition of a view
is similar to the process of stating a query, because the
result of any query on one or more tables is itself a table.
Therefore, any query formulation can be used in the
definition of a view. The DEFINE VIEW statement names the
view and optionally names its columns. A view may be defined
in terms of other views. Views may be queried in the same
way as stored tables; however, DELETE, UPDATE, and INSERT
clauses may "not" reference views.

view specifies the name of the view that
is being defined. Table and view
names must be unique within the
database. The maximum length of the
view name 1is 30 characters. The
first character must be alphabetic.

column specifies the name of a column
defined within the view. Column
names must be unique within a view.
The column name can have a maximum
length of 30 characters. The first
character must be alphabetic. A
view's column names may be drawn
from the SELECT clause of the query
defining the view if the column
names in the SELECT clause are
unique.

SELECT... specifies the use of the result of a
query as a view on the database.
Any valid query block can be used as
a database view. The query blocks
may be nested to any number of
levels.



DROP

The DROP Statement

| TABLE| name
|VIEW |

The DROP statement removes tables or views from the system.
Once a system entity has been dropped, its name may be
reused. A table cannot be dropped if the table contains
data. A table or view cannot be dropped if another view 1is

defined upon it.

TABLE indicates the system entity to be
dropped is a table. A table may not
be dropped until all rows in that
table have been deleted.

VIEW indicates the system entity to be
dropped is a view.

name specifies the name of the table or
view to be dropped.



DATA CONTROL STATEMENTS

The SQL Data Control Statements provide for Security and
Concurrency Control.

The following SQL statements are provided for Security
Control:

DEFINE USER to define a user of a database and
his password.

GRANT to give privileges on a TABLE or VIEW
to a user.

REVOKE to remove privileges on a TABLE or
VIEW from a user.

PASSWORD to allow a wuser to change his
password.

The following SQL statements are provided for Concurrency
Control:
BEGIN Lock a resource.

TRANSACTION

END TRANSACTION Unlock a resource.



The DEFINE USER Statement

DEFINE USER user-name/password

The DEFINE USER statement adds an authorized user to a secure
ORACLE database. Only defined users are permitted to log on

to a secure database.

Initially, the user who creates the database is the only
authorized user of that database. Thereafter, the creating
user can define additional users via the DEFINE USER command.
These new users may themselves define additional users, etc.

Users defined by means of the DEFINE USER command are
authorized to log on to a secure database and create tables.
These users are not allowed any access to any data stored
within the data base without data access privileges. Data
access privileges are given to a user via the GRANT command.

user-name specifies the name or identifier of
the user being defined. The user
must enter this name when logging on
to an ORACLE database. The
user-name can have a maximum length
of 20 characters.

password specifies the name of the password
for the user being defined. The
user must enter this password when
logging on to an ORACLE database.
The password can have a maximum
length of 20 characters.



The GRANT Statement

GRANT|privilege[,...] |ON table TO|user-name([,...]|

|ALL RIGHTS | }PUBLIC |
|ALL BUT privilege[,...]|

[WITH GRANT OPTION]

It is the responsibility of the user who creates a table or
view to control access to it. When a user creates a table,
only that creating user is privileged to access that table.
The creating user may allow other users access privileges on
his table via the GRANT command.

The following privileges may be granted:

READ

INSERT

DELETE

UPDATE (by column)
EXPAND

Only the READ privilege may be specified for a view.

Users that have been granted the right to exercise a
privilege may or may not have the right to grant the same
privilege to other users. The grantor of privileges may
permit the grantee to grant the listed privileges to other
users by including the clause WITH GRANT OPTION.

privilege specifies the type of operations
that are to be authorized for the
table.

ALL RIGHTS indicates that all privileges are to

be granted.

ALL BUT indicates that all privileges except
those listed in the GRANT command

are to be granted.

table specifies the name of the table or
view for which the privileges apply.
If a view is specified, only the

READ privilege may be granted.



user-name specifies the name of the user or
users that are to receive the
privileges. User-name is the

user-name field specified 1in the
DEFINE USER command.

PUBLIC indicates that all wusers of the
database are to receive the

privileges listed.

WITH GRANT OPTION specifies that the grantee may grant
the privileges 1listed to other

users.



REVOKE |privilege[,...]
|ALL RIGHTS
|ALL BUT privilegel[,...]

The REVOKE Statement

| ON table FROM |user-name[,...]|
| | PUBLIC |
|

Privileges that have been granted by means of the GRANT
command may be withdrawn through the use of the REVOKE

command.

The named privileges are removed from the grantee

and from all users to whom he has granted them.

The following privileges may be revoked:

READ
INSERT
DELETE

UPDATE (by column)

EXPAND

only the READ privilege may be specified for a view.

privilege

ALL RIGHTS

ALL BUT

table

specifies the type of operation that
is no 1longer authorized for the
table.

indicates that all privileges are to
be revoked.

indicates that all privileges except
those listed in the REVOKE command
are to be withdrawn.

specifies the name of the table or
view for which the privileges are to
be revoked. If a view is specified,
only the READ privilege may be
revoked.



user-name

PUBLIC

specifies the name of the user or
users whose privileges are to be
revoked. User name is the user-name
field specified in the DEFINE USER
command.

indicates that all users of the
database are to have the listed
privileges revoked.



The PASSWORD Statement

PASSWORD password

The PASSWORD statement is used to redefine a user's password.
It can only be used by a user to redefine his own password.

specifies the name of the new
password for the currently logged on
user. A password can have a maximum
length of 20 characters.

password



CONCURRENCY CONTROL STATEMENTS

ORACLE allows multiple users to concurrently UPDATE the same
table in a database. Yet, ORACLE does not require a user to
issue locking statements or statements of intent to update.
The setting and clearing of locks are the responsibility of
ORACLE. No explicit lock requests are required to insure
that concurrent UPDATE operations do not read the same row of
a table and attempt to write back that row. ORACLE
automatically places locks on individual records (rows) in
order to synchronize UPDATE operations, thus preventing the
updates from overwriting each other.

A user may not wish to operate on data that has been modified
by an operation that is still in progress. To accomplish
this serialization the user can place his SQL request between
BEGIN TRANSACTION and END TRANSACTION statements. In
addition, placing several SQL statements inside a transaction
causes ORACLE to execute these SQL statements as a "atomic
act" without permitting interference (UPDATES to the same
tables) by other users during the transaction.

ORACLE's automatic update synchronization locks a record (row
of a table) at a time. USER requested transactions lock a
table at a time.

Whereas transaction level control will often be desired in
UPDATE operations, it is also useful in READ-only situations
when it is required that data being retrieved not be subject
to modification during the period of retrieval.



The BEGIN TRANSACTION Statement

BEGIN TRANSACTION ([tran-id] ON TABLE table | UPDATE |, . . .

| READ !

The BEGIN TRANSACTION statement is used to identify the start
of a logical transaction consisting of one or more SQL
statements. The BEGIN TRANSACTION must specify those tables
(if any) being locked for UPDATE purposes, and those tables
(if any) being locked for READ purposes.

Transactions may be nested. When transactions are nested,
the BEGIN TRANSACTION statements must be numbered beginning
with 1.

tran-id specifies an integer value. Tran-id
must be specified when transactions

are nested.

table specifies the name of a table which
will be updated or read.

UPDATE specifies that the table should be
locked for all other update and read
transactions.

READ specifies that the table should be
locked to update transactions. Read
transactions may concurrently access
the table.



The END TRANSACTION Statement

END TRANSACTION ([tran-id]

The END TRANSACTION statement is wused to terminate a
transaction that was started with a BEGIN TRANSACTION

statement.

specifies an integer value. Tran-id
must be specified when transactions
are numbered in the BEGIN
TRANSACTION statement.

tran-id



SQL

PUNCTUATION AND CODING RULES

The following general rules of punctuation apply in writing
SQL statements:

Blank Spaces are used as general purpose
delimiters. The number of blank
spaces used is optional and will not
change the meaning of a SQL
statement.

, Comma is used to separate items in a list.

Period is used to separate qualifiers in a
qualified name.

.

; Semicolon is used to indicate the end of a
query block. The semicolon may be
omitted in query statements

containing only one query block.

: Colon is used as a general purpose
terminator within a SQL statement.

[ ] Square Brackets are used to establish precedence
within logical expressions in WHERE

and HAVING clauses.

< > Angle Brackets are used to enclose sets of literal
values.

( ) Parentheses are used to establish precedence
within arithmetic expressions.

Parentheses are also used for
general purpose enclosure within

SQL.



LOGICAL EXPRESSIONS

SQL WHERE and HAVING clauses contain logical expressions.
Logical expressions are made up of predicates connected by
the boolean operators AND and OR. ORACLE tests fields in a
given row in the database to determine if the row satisfies
the predicates in the logical expression.

ORACLE allows unknown or null values in the database.
Therefore, the evaluation of logical expressions requires the
use of three valued logic.

Rows that contain null fields tested by the WHERE clause are
assigned an unknown truth value (?). The truth value of a
row against the entire logical expression is then evaluated
using the three valued logic truth tables depicted below.

AND | T F ? OR| T F 2?2 NOT |

T | T F ? T| T T T T | F
F | F F F F| T F ? F | T
2 | 2 F 2?2 21T ? 2 2 1 2

Oonly those rows whose overall truth value is true are
considered to have satisfied the WHERE clause. If the row's
overall truth value 1is false or unknown the row is

disqualified by the WHERE clause.

Null values are ignored in the evaluation of arithmetic
expressions.
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BNF Syntax

sgl-statement = query
| dml-statement

| ddl-statement

| control-statement
l

dml-statement insertion

deletion
| update

query :: = query-block [ ORDER BY ord-spec-list ]
insertion :: = INSERT INTO receiver : insert-spec
receiver :: = table-name [ ( field-name-list ) ]
field-name-list :: = field-name

| field-name-list , field name
insert-spec :: = query-block

| lit-tuple
deletion :: = DELETE table-name [ where-clause ]
update :: = UPDATE table-name [ where-clause ]
SET set-clause-list [ where-clause ]

where-clause :: = WHERE boolean
set-clause-list :: = set-clause

| set-clause-list , set-clause
set-clause :: = field-name = expr
query-block :: = select-clause

FROM from-list
WHERE boolean ]
GROUP BY field-spec-list ]
HAVING boolean ]
CONNECT BY [PRIOR] field-spec = field-spec]
START WITH boolean ]
INCLUDING boolean ]
SELECT [ UNIQUE ] set-expr-list
SELECT [ UNIQUE ] *
sel-expr-list :: sel-expr

| sel-expr-list , sel-expr
= expr
| var-name . *
| table-name . *

Lo W N W W Wy |

select-clause

I —

sel-expr

= table-name [ var-name ]
| from-list , table-name [ var-name ]
field-spec-list :: = field-spec
| field-spec-list , field-spec
ord-spec-list :: = field-spec [ direction ]
| expr
| ord-spec-list , field-spec [ direction ]
direction :: = ASC
| DESC

from-list



= boolean-term
| boolean OR boolean-term

boolean-term :: = boolean-factor

| boolean-term AND boolean factor
boolean-factor :: = [ NOT ] boolean primary
boolean-primary :: = predicate

| [ boolean ]

= exXpr comparison expr
| expr BETWEEN expr AND expr
| expr comparison table-spec
I
|

boolean

predicate

< field-spec-list> = table spec
< field-spec-list > [ IS ] 1IN table-spec
table-spec :: = query-block
| literal
expr = arith-term
| expr add-op arith-term
arith-term :: = arith-factor
| arith-term mult-op arith-factor
arith-factor :: = [ add-op ] primary
primary = field-spec
| set-fn ( expr )
] COUNT ( * )
| NVL ( field-spec , constant )
| constant
| ( expr )
field-spec :: = field-name
| table-name . field-name
| var-name . field-name
comparison :: = comp-op
| [ IS ] IN
comp-op :: = =
| -
P>
| >=
| <
| <=
add-op :: = +
| -
mult-op :: = *
I
set-fn :: = AVG
| MAX
| MIN
| SUM
|

COUNT



literal :: = < lit-tuple-list >
| lit-tuple
| constant
lit-tuple-list :: = lit-tuple
| lit-tuple-list , lit-tuple
lit-tuple :: = < entry-list >

entry-list :: = entry
| entry-list , entry

entry :: = [ constant ]
constant = quoted-string

| number

| NULL
table-name :: = name
image-name :: = name
name :: = identifier
field-name :: = identifier
var-name :: = identifier
integer :: = number

ddl-statement :: = create-table
| expand-table

| define-view
| drop
create-table :: = CREATE TABLE table-name ( field-defn-list )
field-defn-list :: = field-defn

| field-defn-list , field-defn
field-defn :: = field-name ( type [ , type-mod ] )

type :: = CHAR ( integer ) [ VAR ]
| NUMBER
type-mod :: = NONULL

| IMAGE [ image-mod ]
image-mod :: = UNIQUE
| ucC
expand-table :: = EXPAND TABLE table-name ADD COLUMN field-defn
define-view :: = DEFINE VIEW table-name
[ ( field-name-1list ) ] AS query

drop :: = system-entity name
system-entity :: = TABLE
| VIEW
control-statement :: = define-user
| password-spec
| revoke

| begin-trans

| end-trans
define-user :: = DEFINE USER user-defn
user-defn :: = user-name/password
password-spec :: = PASSWORD password



grant :: = GRANT [ auth ] table-name TO user-list
[ WITH GRANT OPTION ]

= ALL RIGHTS ON

| operation-list ON

| ALL BUT operation-list ON
user-list :: = user-name

| user-list , user-name
| PUBLIC
operation-list :: = operation
| operation-list , operation
= READ
| INSERT
| DELETE
| UPDATE [ ( field-name-list ) ]
| EXPAND
EVOKE [ auth ] table-name FROM user-list
. = BEGIN TRANSACTION [ tran-number ]
ON TABLE table-name trans-type
tran-number :: = {( integer )
trans-type :: = UPDATE
| READ

end trans :: = END TRANSACTION [ tran-number ]

auth ::

operation ::

revoke :: = R
begin trans :
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UFI

USER FRIENDLY INTERFACE

I. INTRODUCTION

The User Friendly Interface (UFI) provides the capability for
ORACLE users to utilize SQL to access and manipulate a
database directly via display terminals.

UFI can be utilized by programmers to try out various SQL
commands and table designs interactively. This capability is
particularly useful in testing during program development.
The reporting facilities can often meet one-time programming
requirements without having to write a program.

UFI can be utilized by data administrators in evaluating and
implementing design decisions concerning what tables should
be created in the database. UFI also provides a way to
quickly and easily implement decisions about controlling user
access to stored data.

UFI enables users to:

o enter SQL statements and observe the results on the
display screen.

o control the format of the display with UFI commands.
o edit the current SQL statement with UFI commands.

o route an output report to a system file and optionally
schedule it to be printed.

o <create and run stored routines (command files)
containing SQL statements and UFI commands.

o specify the SQL Work Area.
o cancel the SQL statement in progress.
UFI is the primary facility provided with ORACLE for

interactive processing of SQL statements from a user
terminal.



II. OPERATION

The two modes of operation for UFI are processing SQL
statements and processing UFI commands. The mode |is
indicated by the prompt ( SQL> for SQL statements and UFI>
for UFI commands). The mode can be changed by simply
entering a "CR" (return) following the prompt. This is used
to switch from SQL mode to UFI mode or vice versa. UFI
commands are used to edit SQL statements, control UFI files,
control display formats, and specify UFI control commands.

A convention exists whereby a wuser can issue UFI commands
while in SQL mode. If the UFI command is preceded by a pound
sign "4", the command will be interpreted as a UFI command.

A user initiates a UFI session and logs into ORACLE by
entering "SQL" and responding to the prompt for database

name.

> SQL

RSI

Welcomes you to ORACLE

Release 2.3

Enter database—-name [user-name/password]: demo
SQL>

If the database is secure (created with a user-name), then
the optional user-name/password parameter must be specified.
In this case the user-name must have been specified with a
DEFINE USER statement and all access will be controlled by

the GRANT privileges.

When the "SQL" commands is typed the database name, and if
appropriate the user-name and password may optionally be
included on the same command line.

> SQL pers scott/tig

RSI

Welcomes you to ORACLE

Release 2.3

Enter database-name [user-name/password]: pers scott/tig

SQL>



when signing on to a secure database, it might be desirable
to do so without having the password displayed (or echoed) on
the screen. This can be accomplished by specifying only the
user-name (and no slash), in which case the user receives a
prompt for the password. When responding to this prompt, the
password being entered is not displayed on the screen.

> SQL pers scott

RSI

Welcomes you to ORACLE

Release 2.3

Enter database-name [user-name/password]: pers scott
Enter password:

SQL>

Following log on, UFI 1is in SQL mode and the user can
directly enter SQL statements, or he can switch modes and
enter UFI commands. If a user wishes to switch to another
database, a UFI command allows him to do so without
terminating the UFI session. When the session is finished,
the user must switch to the UFI mode and log off with the

EXIT command.



III. SQL STATEMENTS

SQL statements are entered in free form utilizing as many
lines as desired (to a maximum of 60 lines or a maximum of
2048 characters). Multiple SQL clauses may be combined on a
single line, or an individual clause may be spread over
several lines. Indentation is optional and is generally used
to clarify the meaning. UFI will process SQL statements
containing up to a total of 50 columns in the SELECT clauses.
The punctuation and coding rules for SQL statements are
described in the ORACLE SQL Language Reference Manual.

A SQL statement is made up of one or more lines, followed by
a line containing only a slash (/). Note that a SQL Comment
(initiated by a "/*" in any position) will not be interpreted
as a statement termination. The line containing only a slash
causes UFI to combine all lines preceding it into a single
SQL statement and send it to ORACLE. If another 1line
containing only a slash is entered immediately following the
execution of the SQL statement, that statement will Dbe

executed again.

A SQL statement in process may be canceled by depressing the

Control Key and entering "C" (i.e., 7C). Under the IAS
operating system, it is necessary to abort the task following
the ~“C. Under the UNIX operating system, the SQL statement

may be canceled with the "Delete" key.

The following sequence of lines would be interpreted as a
single SQL statement.

SQL>/*

SQL> Find the name and department of employees
SQL> who have the same job as Jones or a salary
SQL> greater than Ford's salary.

SQL>*/

SQL>SELECT ENAME, DEPTNO
SQL>FROM EMP

SQL>WHERE JOB 1IN

SQL> SELECT JOB

SQL> FROM EMP

SQL> WHERE ENAME = 'JONES'
SQL>OR SAL >

SQL> SELECT SAL

SQL> FROM EMP

SQL> WHERE ENAME = 'FORD'

SQL>/



IV. UFI COMMANDS

UFI commands are used to edit SQL statements, specify display
formats, route UFI output, specify the database, and specify
the SQL work area. The format of all UFI commands is:

[#)command [argument-string]

The space between the command and the argument string is
optional. The optional # sign appended to the beginning of
the command is used to enter UFI commands when in SQL mode

(in response to a SQL prompt).

1. EDIT COMMANDS

For purposes of the Editor, all lines of a SQL statement are
considered to be numbered sequentially and must be referenced
as such ("1" referring to the first line, "3" referring to

the third line, etc.)
Line

This command is used to position to a specified line thus
changing which line is the current line. The new current
line will be displayed at the terminal.

L line-number

Add

This command adds a string of characters to the end of the
current line. The string is considered to start with the
first non-blank character (following the "A") and end with
the last non-blank character on the line.

A string

Delete

This command is used to delete the current line. After the
current line is deleted the new current line 1is the 1line
after the deleted line. If the deleted line was the last
line the new current line is the new last line.

D



Change

This command is used to change the contents of the current
line. The changed line is displayed at the terminal.

C /stringl/string2([/]

/ is a single character which
delimits stringl and string2. Any
character not contained in stringl
or string2 may be used. The
closing delimiter is optional.

stringl is the string to be searched for
in the current line. If stringl
is not found an error message 1is
printed.

string2 is the string which replaces
stringl if stringl is found in the
current line.

Stringl may contain an ellipsis (aoo) An ellipsis
represents any number of intervening characters. There are
are four possible ways to use an ellipsis:

stringl...string2 is any string that starts with
stringl, continues with any number
of intervening characters, and
ends with the first occurrence of

string2.

...5tring is any string that starts at the
beginning of the current line and
ends with the first occurrence of
string.

string... is The first string that starts
with string and ends at the end of
the current line.

is the entire current line.



Insert

This command is used to insert a line after the current line.
The inserted line becomes the new current line. The lines
following the inserted line are specified with a number one
greater than before the insertion (see the L command).

I new-line

new-line is any string of characters to be
inserted after the current line.

List

This command is used to list all lines of the current SQL
statement.

LIST

Run

This command is used to cause the previously executed SQL
statement, together with any editing performed on that SQL
statement, to be executed.

R



2. UFI DISPLAY FORMAT COMMANDS

UFI Display Format commands are utilized to control the
format of the display of the results of processing a SQL
statement. These commands provide the following functions:

o Control the option of column headers being displayed.
o Control the line size.

o Specify display formats for data.

o Control default size of nimeric data columns.

o Control the truncation/wrap-around option for display
lines longer than the line size.

Column Headers

This command allows the user to alternately turn on and off
the option of having column headers with the displayed data.
When being used, column headers will appear once for each
command. The column headers will be the ORACLE column names
as specified in the table or view definition. When displayed
data is the result of an expression or SQL function, the
expression or function will be used as the header. The
default condition is to display headers.

HEADING

This command will be followed by a message indicating that
the heading option has been turned on or off.

Linesize

This command allows the user to override the default line
size for UFI output (display of data returned by ORACLE in

response to a SQL statement).

LINESIZE number

number is the line size in bytes. The
default size is 80 and the maximum
size is 132.
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Display Format

This command allows the user to specify display formats for
particular columns of data being displayed as a result of a
SQOL query statement. If no display formats are specified,

o character values will be displayed as character values
with the 1length determined by the maximun size

specified in the ORACLE data dictionary (as provided
when the column was defined).

o numeric values will be displayed as 10-digit numbers
(unless overriden with the NUMWIDTH command) .
Fractional numbers will be displayed with as many
fractional digits as possible within the field size.

o fields which were entered with IAF as "date-type"
fields will be displayed as a number representing a

julian date.

The Display Format command is specified as follows:

FORMAT col name format
expression

where:

col-name is the column name within a database table.

expression is the expression used in a SQL query
(including arithmetic operators, constants,
and SQL functions).

format is the format definition as described in TABLE
3-1.

If the format command is used without specifying a format, it
will have the effect of removing a previously specified
format for the column or expression, and replacing it with

the default. For example:

FORMAT salary

has the effect of removing a previously defined format for
the salary column.

If the format command consists of only the term "FORMAT", UFI
will display all formats which are currently specified as

other than default.



10

MI

PR

TABLE 3-1 DISPLAY FORMAT SPECIFICATIONS

MEANING

defines a character field n bytes in length.

defines a date format (only for IAF entered data)
of the form mm/dd/yy.

defines a date format (only for IAF entered data)
of the form dd/mm/yy.

defines each digit of a numeric variable. Leading
zeros are not displayed.

defines the decimal point within a numeric
variable. The position is used for arithmetic
alignment and the period is displayed.

causes a comma to be inserted in the display.
Omitted if there are no digits to the left of this

position.
causes a dollar sign to precede the number.

causes a minus sign to be displayed to the right of
a negative number. The default is to the left.

causes the variable to be displayed within R
brackets when negative.

may be used instead of a "9" to designate a digit.
Normally leading =zeros are suppressed, however a
zero in the format will cause every digit position
to be filled.

defines the position of a decimal point within a
numeric variable. The position is used for
alignment in arithmetic statements, but the decimal
point is not displayed.

causes the variable to be displayed as blanks if
the value is zero.



The following are examples of various formats:

Format value Displayed
999.99 56.478 56.48
999v99 56.478 5648
9,999 8410 8,410
9,999 639 639
99999 607 607
09999 607 00607
9999 -5609 -5609
9999M1I -5609 5609-
9999PR -5609 <5609>
B999 ’ 564 564
B999 0
99.99 124.98 #4.44
$99.99 45.23 $45.23
DATE 2441453 12/23/80
az2o Customer Customer
A5 Customer Custo
mer

1. If a numeric value is larger than the format allows,
it is displayed as "#" signs.

2. If a character value is larger than the format allows,
it is either truncated or wrapped around, depending on
whether truncation or wrap-around is spec1f1ed at the
time (the default is truncation).



Number Width

This command allows the user to override the default size
(10) for numeric fields. If specified, it will apply from
that point forward for all columns containing numeric data.

NUMWIDTH number

number is the column width in bytes. The
default width is 10.

Wrap-around

This command specifies that if a line of UFI output is longer
than the LINESIZE specification, the excess data will be
wrapped around and displayed on successive lines. The
wrapping of data will always occur on a field boundary (i.e.,
values will never be split at the end of a line). The
maximum amount of data per row which can be returned by UFI
in a SQL statement is 1000 bytes. Wrap-around is the default
condition.

WRAP

Truncation

This command specifies that if a line of UFI output is longer
than the LINESIZE specification, the excess data is
truncated. The data will be wrapped unless this command is
issued. I1f this command is issued, data will be truncated
for the remainder of the UFI session, or until a WRAP command
is issued.

TRUNC



3. UFI FILE COMMANDS

UFI file commands are used to create command files (files
containing SQL statements which can subsequently be input to
UFI as an alternative to terminal input). A command file can
be executed from within UFI by simply entering a special
character followed by the file name. The special character
is the "@" sign, except in UNIX where the "!" is used. UFI
file commands also are provided for creating output files for
subsequent printing.

Save

This command is used to create and open an operating system
file to be used as a command file, to write the current SQL
statement to that file, and to close that file. Subsequent
SQOL statements can be added to the file with the APPEND

command.

SAVE file-name

Append

This command is used to add the current SQL statement to an
existing operating system file which was originally created
with a SAVE command. The APPEND command opens the file,
positioning it at the end; writes the current SQL statement
to the file; and closes the file.

APPEND file-name



Spool

This command is used to open an operating system file to
which all output generated by UFI will be written, or to
cause a previously opened file to be closed and optionally

scheduled for printing.

SPOOL option

option determines which of the three functions will
be performed as mentioned above. The options
are:
file-name Oopen the specified file for
spooling. If a file for

spooling is already opened, it
will be closed.

ouT Close the file currently opened
for printing, and schedule that
file for printing. This option
assumes that the operating
system supports spooling and
that it has been generated to
do so. Note that once the file
has been printed, the file may,
depending on the operating
system, be deleted.

OFF Close the file currently epened
for spooling.

Page

This command causes a form feed to be placed in the open
spool file.

PAGE
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3. UFI CONTROL COMMANDS

Change Database

This command allows the user to close the current database
and open another database without terminating UFI. If the
database being opened is a secure database, the user-name and
password parameter must be specified. If there is an error
in opening the new database, an error message will appear and
the previous database will still be open.

DBS database-name [user-name/password]

Terminate UFI
This command terminates a UFI session.

EXIT

Worksize

This command sets the size of the SQL Work Area for this user
(terminal) in the ORACLE communication region. This command
would be wused in response to an ORACLE error message
indicating insufficient space in the SWA.

WORKSIZE number

number is the size of the SWA in K bytes.
The number specified must be from
1 to 16. The default value of 3
has been determined to be adequate
for the majority of SQL
statements.
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INTRODUCTION

1.0 Manual Objectives and Use

This manual describes the operation of an IAF application.
It is intended mainly for persons who will be writing IAF
applications. Persons reading this should be familiar with
SQL. It instructs the terminal operator on the procedures
for executing and controlling the application processing.

After reading this manual the user should be able to execute
the desired application, cause data to be added, retrieved,
updated, and deleted from the database, and control the order
or flow of the processing.



EXECUTING A N IAF APPLICATTION

2.1 IAP Execution

An IAF application 1is executed interactively from the
nperator's terminal. A CRT or video type terminal |is
required. IAF is distributed with support for the DEC VT52,
VT100, and Perkin Elmer OWL. Terminals compatible with this
list may also be used. Other terminal types can be used, but
their characteristics must be defined to IAF using the
procedure outlined in Appendix A.

IAF applications are specified to, and generated by, the
Interactive Application Generator (IAG) utility described in
the IAF Application Design Guide. Following the generation
process, an application is immediately available for

execution.

To execute an application the user must 1invoke the
Interactive Application Processor (IAP) by entering the
following command from the terminal:

IAP <applname)> [<terminal type>]

<applname> is the name of the application
specified to the IAG at

generation time.

<terminal type> Specify the terminal type
identifier. For the IAF
supplied types the identifiers
are: "vyT1l00", "yTs52", "OWL".
This parameter is optional, and
if omitted the installation
defined default type will be
used. See Appendix A for more
information on terminal types.



If the application database is secured the following message
will prompt the operator to supply a valid userid and

password:
SECURE DATABASE: ENTER NAME AND PASSWORD

NAME: scott
PASSWORD : XXXXX

The entered password will be displayed as x's on the screen.
If valid, application processing will continue.

In addition to database access, the operator must have been
granted privileges to read and modify the database tables
referenced within the application. Access privileges to
specific tables and columns are verified during application
execution, and violations reported at that time.

2.2 Definition of Terms

This section will define some terms which will be used in
describing the operations of an IAF application. It is
assumed that the reader understands basic computer concepts
and the operation of the terminal device. An understanding
of the ORACLE Data Base Management System, and the SQL data
language is essential.

»

APPLICATION IAF applications allow an operator to maintain
his database interactively from a video terminal. In
addition to storing and retrieving data, the application
helps the operator by checking the input, and indicating when
an error has been made. Requiring the operator to enter
correct input prevents invalid data from being stored.

BLOCK A block in IAF corresponds closely to a view or a table
in SQL. One block corresponds to one SQL table. Blocks are
made up of one to twenty records and can hold a corresponding
number of rows from its associated table. Operators enter
data into records of a block and may request IAF to insert,
update, delete or query records associated with that block.
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The top diagram in Figure 2.1 shows a block for entering
employee information. The information displayed is from
Jones' row in the employee table. A block provides the
operator with a window to view one or more rows in a single
database table.

RECORD - A record corresponds closely to a row of a table or
view. A record is composed of fields. Rows are identified
on the status line of the display as being stored records or
not. A stored record is one that exists in the database.
Records that are stored may be updated or deleted. Records
that have data entered into them but not yet stored may be
subsequently inserted or have queries executed against them.
A query executed against a record will attempt to retrieve
records with columns that match the data entered in that

record.

CURRENT RECORD - Although the operator may view multiple
records, only one record may be processed at a time. When
adding new records, the data items for one record are entered
stored prior to beginning the next one. The current record
area is indicated by the location of the cursor on the

screen.

FIELD - A field is a data item on the screen. They are
identified by labels which are displayed either above or to
the left of the data entry area. Reverse video or
underlining characters identify a field's data entry and
display area. A field may correspond to a column in the
table or contain data to aid the operator. In Figure 2.1 the
field "EMPNO" corresponds with the column EMPNO in the EMP
table.

Fields which are not columns of the block's table are
generally used to provide entry aids for the operator. For
instance, when entering a part number, it is helpful to
display the associated part name for verification. SQL
SELECT statements may be associated with any field in a block
that are executed when a value is entered into it. These
SELECTs may then load values into other fields of the block

which are then displayed.

There are other attributes associated with each field that
control how a field may be used, what kinds of values it may
accept, etc. More information on SELECTs and attributes may
be found in the Application Design Guide.



2.2.1 IAF Screen Format

Figure 2.2 is a layout of an IAF screen. All screen pages
have the same format. Lines 1 through 22 contain application
fields and descriptive text. Lines 23 and 24 are reserved
for use by the IAP. Line 23 is the "System Message Area"
where status, help, and error messages are displayed. Line
24 contains status indicators and is alsn used as an operator

entry area for the "QUERY" and "PRINT" functions.

The following is a description of each of the indicators
appearing on the status line:

"page x" is the number of the currently displayed application
page. "Char Mode:" indicates whether an entered character
will either 'Replace' the character in the cursor location,
or be inserted('Insert') to its left. "Mode :" indicates that
the operator may either query and update existing records
(QUERY/UPDATE) , or insert new records (INSERT). "Stored "
tells the operator whether the data displayed within the
'current' record area is stored in the database. Following a
"QUERY" request, the number of records which the operator has
already viewed is accumulated in the "Count:" indicator. The
status areas are discussed in more detail in the section on
"Keyboard Functions".

2.3 Keyboard Functions

As data is entered and retrieved, the operator controls the
application processing through a set of predefined keyboard
functions. A summary of these functions is provided in
Figure 2.3. Each function is invoked by depressing one or
more keys from the keyboard of the CRT. Since terminals vary
greatly in number of function keys and layout, each terminal
will have a unique sequence for invoking a particular
function. However, each terminal can display what function
keys do what by depressing the "escape" key, followed by the
'k' (lowercase) key. This key layout can subsequently be
printed out by the operator with the PRINT function described
later. Additionally, the function keys may be customized by
the user by modifying the crt definition IAF uses. This is
described in Appendix A.
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2.3.1 Processing Modes and Actions

An IAF application may be processed in either of two modes:
"INSERT" or "QUERY/UPDATE". By selecting a processing mode
the operator states their intention to either insert new
records or retrieve existing records with the possibility of
making changes. Therefore, each mode places restrictions on
the functions which the operator may perform. When initially
executed, the application is in "INSERT" mode.

CHANGE MODE Function:

An application may be switched from one mode to the
other by depressing the 'CHANGE MODE' key. The
status indicator "Mode:" on the bottom line will
alternate between "INSERT" and "QUERY/UPDATE" as the

CHANGE MODE key is depressed.

In an empty block, changing from QUERY mode to
INSERT/UPDATE mode will cause the first record to be
initialized with default INSERT values. Changing
back to QUERY mode will clear the default values.

The following functions are available only in the
mode indicated.

Insert Mode

INSERT Function:

This action will cause the contents of the current
record area to be inserted into the database table.
The application must be in 'INSERT' mode. If the
current record is already stored, the request will
be rejected. When a record has been sucessfully
inserted the "Stored: " indicator will change form
'NO' to 'YES'.



Query/Update Mode

QUERY Function:

This action will retrieve those records in the
database table who satisfy the defined criteria.
There are two ways to state these conditions. Prior
to selecting the QUERY function the operator may
enter data into any field. wWhen the query 1is
executed only those records that have a
corresponding column value equal to the entered
field values will be returned.

For instance, after entering data into this sample
screen

DEPTNO: 30 JOB: SALESMAN

the following 'where' clause would be generated in
the query:

WHERE deptno=30 AND job="'SALESMAN'

and only those rows where the 'deptno' column is
equal to 30 and 'job' column is equal 'SALESMAN'
would be returned.

The second way a user may conditionally retrieve
rows is by entering a specific consdition to be met.
After the QUERY key has been entered the operator
will be prompted on line 24 of the screen for the
additional text. Expanding on the above example,
the operator may only want to see those salesman in
department 30 with a salary greater than $2000. The
following response:

QUERY WHERE?: sal > 2000

will cause the 'Where' clause:

WHERE deptno=30 AND job='SALESMAN' AND sal>2000

to be generated. Only those records which satisfies
all these conditions will be returned. Essentially,
any condition that could be specified in SQL
directly could be specified in IAF providing it may
be stated on one line. The user however must be
aware of what table is being queried and know the
names of the columns in that table. Refer to the
SQL language User's Guide for additional details on
constructing a 'Where' clause.



Following the entry of all conditions, IAF will
display rows returned by the query in each of the
blocks records. The 'Count :' indicator will
reflect the number of records displayed, and a YES
in the stored record indicator (Stored :) indicates
the current record is in the database. If the query
results in more rows than <can be initially
displayed, the 'NEXT RECORD' and 'NEXT SET'
functions are used to view the remaining records.

Each time a new query is executed the results of the
previous query are lost.

UPDATE Function:

Following a QUERY request, the retrieved records may
be updated. One record is updated at a time. The
operator moves the cursor within the '‘current'
record to the fields to be changed. Only fields
which were designated as 'updatable' may be
modified. When all the desired fields have been
entered, the UPDATE function is invoked to have the
modified data written to the database.

DELETE Function:

The DELETE function deletes the ‘'current' record
from the database. The deleted record is scrolled
of the screen, and each remaining record is scrolled
up on position. The last record will contain the
next record returned by the query or will be blank.



2.3.2

Processing in Either Mode: Field Control

NEXT FIELD:
This function will advance the cursor to the next
field in the current record area. If data has been

entered into the present field it will trigger the
field's edit checking. If an error is detected, an
error message is displayed, and the cursor position
remains unchanged. The error must be corrected
before the cursor can be advanced.

1f the cursor is positioned to the last field of the
record, NEXT FIELD will advance the cursor back to
the first field of the current record area. If the
next field of a record is defined on a different
screen page, the new page is displayed and the
cursor positioned to the appropriate field.

A field may have been defined to use the auto skip
feature. In this case if data is entered into every
character position, the cursor will automatically
skip to the next field. This implied NEXT FIELD
will also trigger field editing.

Fields which can not be entered by the user will be
skipped over.

PREVIOUS FIELD:

This function is similar to NEXT FIELD except the
cursor advances in a backward direction to the
previous field. If the cursor is positioned to the
first field in the record area, PREVIOUS FIELD will
move the cursor to the last field in the current
record area. No edit chacking takes place when this
function is executed.

If the previous field is on another screen page, the
new page is displayed, and the cursor positioned to

the appropriate field.

CLEAR FIELD: This function will erase the contents
of the current field from the current cursor
position to the end of the field.



2.3.2.1

Character Control

CHANGE CHAR MODE:
Two modes of character entry are supported. In
'Replace' mode, each entered character replaces the

character previously displayed at the cursor
location, and the cursor is moved one space to the
right. In 'Insert' mode, entered characters are
inserted at the cursor location, with all the
characters from the cursor position to the end of
the field shifted to the right one position.

The CHANGE CHAR MODE function will change from one
character mode to the other. The current character
mode is displayed in the 'Char Mode:' indicator on
line 24.

MOVE CURSOR LEFT:
This function moves the cursor to the 1left one

position.

MOVE CURSOR RIGHT:
This function moves the cursor to the right one

position.

DELETE CHARACTER:
This function will delete the character pointed to
by the cursor. Remaining characters in the field
are shifted one space to the left, overlaying the
deleted character.

15
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2.3.3

Record Control

NEXT RECORD:
Insert Mode:
For a single record block, NEXT RECORD will
erase the data area and reinitialize the
area with the default values.

A multi-record block will advance the
cursor into the next record area, and
initialize the fields with their default
values. If positioned to the last record
area, all the areas will scronll upward one
record area, with the top area disappearing
from view. The cursor will remain in the
bottom area which will be cleared and
initialized with the default field values.

Query/Update Mode:
For a single record area block, NEXT RECORD
will display the next record retrieved.

For multi-record blocks, the cursor will
advance to the next record area. If
positioned to the last record area, all
areas will scroll upward, and the next
retrieved record is displayed at the
bottom. The top record will disappear from

view.

As each new record 1is displayed the
'Count:' indicator will be incremented by
1’

NEXT SET OF RECORDS

This function allows the operator to display the
next 'n' records, where 'n' is the number of records
within the Dblock. The 'Count:' indicator is
incremented by the number of new records displayed.
This function is used in QUERY/UPDATE mode only.

Referring to the sample blocks in Figure 2.2, this
function will display the next record in block
'"EMP1', whereas the next nine are displayed in
'EMP2'.



For multi-record blocks, PREVIOUS RECORD will move
the cursor up one record area. If positioned to the
top area, 'At Top of Block' message is returned and

the cursor is unchanged.

Once an inserted or retrieved record has scrolled
off the top of the viewing area it can not be viewed
again without issuing a new query.

Clear Record:

Clear the content of all fields 1in the current
record area. For INSERT mode, the fields are
initialized with their default wvalues. If the
current recnrd area contains a database record
(indicated by Stored : YES ) it can not be cleared.
CLEAR BLOCK or CLEAR FORM must be used to clear the

record area.



2.3.4 Block Control

IAF applications can contain one or more blocks. When the
application is executed, processing begins with the first
defined block.

NEXT BLOCK:

This function will terminate the processing of the
current block, causing the first screen page of the
next block 1is displayed. The data within the
current block is retained, and available if the
block is reprocessed. The cursor is positioned to
the first field within the first record area.
Blocks are accessed in the order in which they were
defined to the IAG. The NEXT BLOCK function in the
last block will take the user back to the first

block.

PREVIOUS BLOCK:

This function will terminate the processing of the
current block and cause the first screen page of the
previous block to be displayed The cursor is
positioned to the first field within the first
record area. Blocks are accessed in the reverse
order of definition. 1f positioned to the first
block, PREVIOUS BLOCK will take the user to the last
block.

CLEAR BLOCK:

This function will clear the field contents in the
current block. All record areas will be cleared.
If processing a QUERY, the records which have not

been viewed are lost.

CLEAR FORM:

This function clears an entire form or application.
All the data within each block is cleared, and
processing continues in the first block. The
application is in the same state as when initially
executed.



2.3.5 Help Functions

HELP Message:

This function will display a help message for the
current field. The message is displayed on line 23
in the System Message Area. The content of the
message is entered at application generation time.

DISPLAY ATTRIBUTES:
This function will display the attributes of the
current field in the message area at the bottom of

the screen.

SHOW FUNCTION KEYS
This function will display the function key

assignment for the current terminal type.
2.3.5 Control Functions:

REDISPLAY:
In the case of a communication 1line error, or
terminal failure, this function will cause the last

screen to be redisplayed.

QUIT:
This function causes normal termination of the IAP.

PRINT:

This function allows the operator to print the
current screen page, all the pages of the
application, or the function key layout. When PRINT
is requested the operator must specify the name of
the file where the printed output will be stored.
Any valid operating system file name is permitted.
Following the file specification the following
message will appear on line 24:

Select: 0)Abort 1)Current Page 2)Form 3)Funct Key ?

After choosing 1, 2, or 3, the following message
will appear:

Send File to System Printer ? _

A 'Y' response will cause the IAP to issue a system
command to have the contents of the created print
file printed on the system defined printer.
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INTRODUCTTION

1.0 Manual Objectives and Use

This manual presents the Interactive Application Facility.
It explains the purpose and features of IAF, and describes

the procedures for generating an IAF application. The
intended audience includes those persons responsible for
application design and generation. The level of presentation
assumes a working knowledge of the ORACLE Data Base
Management System and the SQL Language.

2.0 Structure of the Document

This manual is divided into four sections:

Section 2 - "IAF Overview" - Describes the purpose
of IAF and explains the component utilities;
Interactive Application Generator (IAG) and

Interactive Application Processor (IAP).

Section 3 - "Application Structure and Design" -
Presents the features and structure of an IAF
application.

Section 4 - "Application Definition - Interactive
Application Generator" - Describes the process of
defining and generating an application. The
generation of the sample "employee" application is
discussed.

Section 5 -~ "Advanced Application Techniques" -

Presents some additional techniques for using the
features of IAF.

Appendix A - "CRT Interface Utility" - Describes the
IAF utility allowing a user to specify a
non-standard CRT for use with IAF.



IAF-OVERVIEW

2.1 Introduction

IAF is an application facility which provides full screen
communication with a CRT terminal device, interpretation of
operator requests, data wvalidation, and the necessary
database operations to store, retrieve and update the
requested data. Basic editing functions are supported which
verify data types, check ranges, and test for existence
within a predefined table of values.

Most CRT terminal types may be used providing they have basic
cursor control features and have been previously defined to
IAF. As distributed, IAF supports the VT100, vT52, OWL, or a
compatible device. Appendix A describes generating new crt

definitions.

An application consists of one or more screen pages. Figure
2.1 is an example of a single screen page. Each page may
contain one or more data input and display areas. A display
field may correspond to a column in a database table. In
figure 2.1 each display field corresponds to a column in the
"EMP" table in the ORACLE sample "PERSONNEL" database. The
page may be enhanced with prompts, help text, and format
characters to improve readability.

Operators interact with IAF applications via a predefined set
of keyboard functions. These functions allow the operator to
move from field to field, screen to screen, initiate insert,
retrieval and update operations, control the application
processing modes, and request help information.

Data is entered a field at a time. After a field is entered,
the cursor is automatically moved to the next field area.
Edit criteria may be associated with any input field. A
field may be tested for data type (character or number) ,
format (ie. date), value range, Or existence in a table of
acceptable values. If the input field is incorrect, the user
is immediately notified, and required to correct the error
before the process can continue. 1In this manner the user is
guided through a display until the input process is
completed.



EMPLOYEE PERSONNEL RECORD FORM

EMPLOYEE NUMBER : 7956_
NAME : MARTIN
JOB : ANALYST
SALARY : 4380__
COMMISSION : _

DEPARTMENT NUMBER

Figure 2.1 - ‘Sample Application Screen Layout'®

30 NAME : SALES




When requisite displays fields have been filled, the data may
be inserted into the database via keyboard function. Data 1s
stored a row at a time. Once stored, that row is immediately

available to other users.

An IAF application may be used to retrieve previously stored
data. Upon retrieval, the data is formatted and displayed on
the user's terminal. Data is retrieved one row at a time.
Once displayed, the user is free to modify any field which
has been designated for update. When all modifications are
completed, a keyboard function will initiate the updating of
the database. Data which is no longer needed may be deleted.

2.2 Component Description

The Interactive Application Facility consists of two utility
programs. The Interactive Application Generator (IAG)
interactively communicates with the designer to define the
user's application. The Interactive Application Processor

(IAP) executes the defined application under the operator's
control. Figure 2.2 illustrates the relationship between

these utilities.
2.2.1 Interactive Application Generator

The IAG utility is executed from the application designer's

terminal. The designer must specify the name of the
application being defined. For new applications IAG will
begin the question and answer session. For existing

applications a previously created reponse file may be used.
The questions address the following areas:

— Database to be referenced within the application.

- Specification of associated database tables and
columns.

- For each field (column) within a table:
_ Edit criteria to be applied to input data.
- Initial value assigned to this field.

- SQL statement to be executed when the field is
entered or retrieved.

- Placement of field on a screen page

- Placement of prompts, explanatory text, and line
drawing characters on each screen page.
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These questions will be asked repetitively wuntil the
application is defined. When the definition is complete, IAG
compiles the responses into an internal format and stores the
result on disk. The generation process 1s now complete and
the application can be executed.

As the designer responds to each question, the question text
and associated response is saved in an input work file. This
file may be used as an alternate input source in subsequent
sessions with IAG. Hence, by altering a saved answer file
and re-executing IAG, existing applications can be easily
modified. A standard text editor may be used to modify the
reponse file.

2.2.2 Interactive Application Processor

An IAF application is executed by invoking the IAP utility.
The operator specifies the name of the ‘image file'
previously created by IAG. If the referenced database is
secure, the user will be prompted for a valid user id and
password. In addition, a user must be granted privileges to

the desired data.

Figure 2.3 1illustrates the relationship of IAP to the
terminal operator and ORACLE database. On the front end IAP
provides the screen handling functions which communicate with
a CRT terminal, interpret the operator's request, control the
processing flow, and validate, convert, and format the data.
The back-end uses the standard facilities of the Host
Language Interface to execute SQL statements which
communicate with the user's database.

The 'image' file contains a set of tables which describes the
application. The information provides the screen formats,
individual field descriptions, and overall structure. IAP
uses these tables to guide the application processing.

The IAP utility is viewed by ORACLE as any other application
program using the SQL interface. As the operator enters
data, the appropriate edits are performed and SQL (SELECT,
INSERT, UPDATE, or DELETE) statements are executed against
the database. '
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The operator uses the IAP function keypad to control the
application flow. The operator is free to choose which
screens to process and the order of processing. Repetitive
processing of a screen allows the operator to enter or
retrieve multiple rows of data. When the operator's tasks
are completed, the 'Quit' function will terminate IAP. For
additional information on executing IAP refer to the "IAF
Terminal Operator's Guide".



APPLICATION-DESTIGN

3.1 Introduction

This section will present the basic structure of an IAF
application. The objective is to provide the reader with a
general understanding of an application's components,
providing sufficient information to understand the design and
definition of a simple application. The details on defining
an application will by deferred to Section 4 : The
Interactive Application Generator (IAG)

3.2 Sample Application

Throughout this chapter references will be made to two sample
applications. These applications were designed to utilize
most of the features of IAF, and will illustrate the concepts

being presented.

The first application uses the "EMP", "DEPT", and "PROJ"
tables within the ORACLE "PERSONNEL" database. They were
chosen because the reader is already familiar with the data
in these tables from the SQL Language Examples. A few simple
screens will be defined which allow entry and retrieval of
data from these tables. Figure 3.1 provides the
application's screen layouts which will be referenced in this
manual and the "IAF Terminal Operator's Guide". Figure 3.2
shows the columns defined for these database tables.

The second application is an on-line order entry system. It
is designed to allow operators to enter orders by storing the
information directly into an ORACLE database. Figure 3.3
shows the three screen forms available to the order operator.
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*Employe” Application Screen Layout

Figure 3.1
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Column Name | Data Type
======Z=======+===========
empno | number
ename | char
job | char
sal | number
comm | number
deptno | number
======:=======+===========
deptno | number
dname | char
loc | char
empcnt | number
o===== =======+===========
empno | number
projno | number
======:=======+===========
projno | number
pname | char
budget | number
empcnt | number
======I=======+===========

Figure 3.2
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| Move cursor to desired ORDER; Select Previous Block Function
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To enter an order the operator executes IAP to bring up the
"ORDER FORM". This form allows the operator to enter general
order information. After this data has been entered and
stored, the "Order Item Form" 1is processed to enter each
ordered item. Another form is provided to aid the operator
in reponding to customer inquiries. The "Order Browse Form"
allows the operator to search the database using one or more
search fields to retrieve a list of customer orders. Once

located, the operator may use the previous two forms to
review and modify the order information.

Figure 3.4 lists the database tables and columns used in this
application. The ‘'order' and ‘'orderitem' tables are of
primary interest, and are used to store the information
associated with each order. The other tables are used for
reference purposes only. The 'part' table provides a list of
valid parts. Later in this section a technique will be
presented for restricting part numbers to those in the list.
The table also supplies information about the ordered part.
In the same manner, the ‘'state' and 'customer' tables provide
a list of valid entries and related information. The state
code for the entered city is supplied by the '‘citystate'

table.

3.3 Application Structure

The next section describes the components of display
generation. Section 3.3.1 describes a display block, which
is a functional unit of a display. Section 3.3.2 describes
field specification; a field is a component of a block.
Section 3.3.3 describes screen format capabilities; and
Section 3.3.4 discusses terminal support details.

3.3.1 Block Specification

An IAF application consists of one or more application
blocks. Each block consists of a collection of fields which
map to a single database table. All tables referenced in an
application must reside in the same ORACLE database. An
operator may process in only one block at a time.

Within each block, the collection of fields may be displayed
multiple times. This allows multiple records (or rows) from
the defined table to be displayed simultaneously. However,
only one record may be processed at a time.



Database:

Table Name

SAMPLE

'order'

Column Name

'ORDER ENTRY'

Data Type

APPLICATION

DATABASE-TABLE-DEFINITIONS

orderno
date
custno
purchaser
shipname
shipaddr
shipcity
shipstate
shipzip

char

orderitem

orderno
lineno
partno
partprice
ordergty
instruct

number
number
number
number
number

number
char

number
number

customer

custno
custname
custaddr
custcity
custstate
custzip

number
char
char
char
char
number

Length Image
unique
non-unigqg

15

15

20

15

2
non-unigqg

20
unique

15

15 non-unigqg

2

2 unique
unique

15

20

15

2

Figure



When thinking about an interactive CRT application, it is
common to associate a screen page with the logical unit of
work. An operator thinks in terms of processing a display a
page at a time. Although IAF allows an application to occupy
multiple pages, the unit of work is a block, or more
precisely a current record within the current block. The
distinction is important in understanding the flow of IAF
applications. A loose association exists between a block and
the application's screen pages. A block may span multiple
pages, or multiple blocks could occupy the same page. The
application designer has complete freedom to position a field
within a block. The display location of a field will be

discussed later in this section.

In the sample order entry application three blocks have been
defined. Figure 3.5A defines the relationship between each
screen page and the associated block and database tables.
The 'Order' block was defined with one record display area,
therefore only one record occurrence of the order information
may be displayed. In contrast, the 'Orderitem’ block
contains five record display areas permitting up to five
orderitem records to be simultaneously displayed.

Figure 3.5B describes the blocks associated with the
"employee" application.

3.3.1.1 Block Control

IAF provides the capability for an operator, within a
multi-block application, to terminate the processing of one
block and begin another. When an application is executed the
operator is positioned to the first block which was defined
in IAG. The terminal operator can move from block to block
using the 'Next Block' and 'Previous Block' function keys.
The order of block processing is determined by the order of
definition. Requesting the 'Next Block' function while
processing the last defined block will jump forward to the
first block. Conversely, a 'Previous Block' request in the
first block will cause the last block to be processed.
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The blocks of an application are logically chained in the
order in which they were defined. The chain for the order
entry application is illustrated in figure 3.6. The 'Order'’
block is the first to be processed. Normally, the operator
would depress the 'Next Block' function key to execute the
‘Orderitems' block. When the order is completed, 'Previous
Block' brings the operator back to the 'Order’ block 1in
preparation to enter another order.

Processing a customer 1inquiry requires the use of the
'Browse' block. The block is obtained by advancing forward
using the 'Next Block' or backwards using the 'Previous
Block®' keys. From this block the operator can query existing
orders. when the desired order has been located, the
operator can view the expanded order information by advancing
to the 'Order' block.

When an operator leaves a block the current data is preserved
and will be redisplayed when that block is re-entered.

Advancing blocks in this manner may become tedious,
especially if they are processed in a random order.
Sequential block processing poses less of a problem. Trial
and error will determine an optimal size for an application.
Breaking a large application into multiple applications, with
fewer blocks, may simplify the operator interface.

3.3.1.2 Block Processing Modes

An application block can be processed in either 'Insert' or
'Update' mode. The processing mode states the operator's
intentions. In 'Insert' mode, records may only be inserted.
In update mode, records may be retrieved; retrieved records
can be updated or deleted. Although IAF will permit any user
an attempt to retrieve or modify data in a table, ORACLE will
reject the request if the appropriate database access has not
been granted.

When an application is initially executed it is automatically
placed in 'Update' mode. The 'Change Mode' function switches
the mode of operation. A mode is retained until explicitly
changed by the operator. Advancing from one block to another
does not effect the processing mode.
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3.3.1.2.1 Insert Mode

To insert a record the application must be in 'Insert Mode'.
'Clear Block' will clear the block and initialize any default
values. The operator can then enter data into any field
which was defined as enterable. Fields are entered one at a
time until all the fields within a record area are complete.
Movement from one field to another is accomplished using the
'Next Field' and 'Previous Field' functions. The 'Insert'
function signals the completion of data entry and triggers
the insertion of a new row into the table.

3.3.1.2.2 Update Mode

Within 'Update' mode, an operator may construct an inquiry to
retrieve one or more stored records. To retrieve a record,
the operator may supply field values for the associated
columns in the target record. The 'Inguiry' function
initiates the retrieval of data. IAP will dynamically
construct a SQL query with a SELECT clause listing all the
database fields in the block, and a WHERE clause specifying
an '=' condition for each entered value. The operator may
explicitly supply additional retrieval conditions which are
added to the generated WHERE clause.

If no field values were entered and no additional conditions
are supplied, a WHERE clause will not be generated, and every

row in the table will be returned.

For example, using the 'Order' block the operator could
request all the orders for customer '18945"' . The entered
data would be

CUSTNO: 18945

Since no additional WHERE clause conditions were specified,
the following SQL statement will be created and executed by

IAP:

SELECT *
FROM ORDER
WHERE CUSTNO=18945



-

After depressing the '*Inquiry' key, the operatbr will be
prompted to supply additional WHERE clause text. Up to one
line of input is permitted. The entered text is appended to
the IAP generated WHERE clause. The 'AND' logical operator
is used to connect the generated predicates with those

supplied by the operator.

This supplemental text offers the operator greater
flexibility in selecting the records to be retrieved. If no
fields are entered within the block, only the supplemental
text will comprise the WHERE clause. An ORDER BY clause
could be specified as part of this text, allowing the
resultant rows to be returned in a sorted order.

Following the retrieval request the records satisfying the
query will be displayed. The maximum number of records
displayed is equal to the number of record areas defined for
the block. If more records are retrieved than can be
displayed, the 'NEXT SET' function will cause the next page
of records to be displayed. The record areas may be scrolled
by entering the 'Next Record' function when the cursor is
positioned on the bottom line. In this case records are
scrolled up , with the next record displayed in the bottom
area. The top record will disappear from view. There is no
facility to page backward; the retrieval operation must be
re-executed to review a passed record.

3.3.1.2.3 Updating a Retrieved Record

Retrieved records may be updated one at a time. Only the
record in the 'current' record display area can be updated.
The 'current' record area is the area in which the cursor is

positioned.

only fields for which update has been allowed may be
modified. When all the desired fields have been modified,
the 'Update' function is used to write the updated record to

the database.

The operator may move the cursor to another record display
area using the 'Next Record’ and 'Previous Record' function

keys.



3.3.1.2.4 Deleting a Retrieved Record

The 'Delete' function deletes the ‘'current' record from the
database.

3.3.2 Field Specification

A block can contain one or more fields. Each field within a
block is identified by a unique name. Field names do not
have to be unique across blocks.

'Database' fields map directly to a column in the block
defined table. Fields which are not mapped are called
'Control' fields. Control fields can be entered by the
operator, or initialized with database information. They are
useful for carrying data forward from block to block, or as
reference aids for the operator.

The application designer can specify whether a control or
database field can be entered by the operator. Updating a
database field may be permitted only if the field is not part
of the primary key (see Section 3.3.2.3 for a discussion of

primary keys).

In the ‘'Order' block, order number is an example of a
database field. 1Its value is mapped to the 'orderno' column

in the ‘'order' table. An operator can input a value into
this field, but since the field is part of the primary key

updating is not permitted.

The customer name is a control field and is used to verify
that the correct customer number has been entered. Entering
this field is not permitted.

3.3.2.1 Field Data Types

Each field has an assigned data type. The type will
establish a set of validation rules which will be applied
when the field is either entered or modified.
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3.3.2.1.1 Character Data Types

Two character data types are supported. The column
associated with this field type must be specified as 'CHAR'
on CREATE TABLE statement.

Alpha - Only alphabetic characters A thru Z and
space are permitted

Char - Any printable character is acceptable

3.3.2.1.2 Numeric Data Types

There are three explicit forms of the numeric data type.

Number - May contain the digits ‘o' thru '9', ‘'E',

'y, '-', and '.'. Numbers may be entered or
displayed in scientific notation (ie. 3,287 |is
3.287E3) .

Int - Only integer numbers are accepted. Only
digits '0' thru 'g', '+' and '-' are accepted.

Money - A special number format for field which

contain money values. Excludes scientific notation,
and is limited to two digits to the right of the
decimal point.

3.3.2.1.3 Date Data Types

There are three 'date' data types. Each has a specific
entry/display and storage format.

Date - The entry/display format is mm/dd/yy; a
length of 8 is required. The values for mm, dd, and
yy are validated. mm must be in the range 1 to 12,
dd must be in range implied by the month including
leap years. The value is converted and stored in a
Julian Day number format (Discussed below).

Edate - Similar to 'date' type except entry/display
format is in European date format (dd/mm/yy). The
same validation is used and the value is stored in
Julian Day number format.



YYMMDD - The entry/display format is mm/dd/yy and
has the same validation as ‘'date' type fields. The
value is stored as a 6 digit integer in the format
YYMMDD.

IAF converts and stores 'date' and 'edate' type fields from a
calendar date into its corresponding Julian Day Number. On
output, fields of this type are assumed to be in Julian Day
format, and are converted back to calendar date. Simple
mathematical manipulation (such as addition or subtraction of
days) may be performed on date data in this format. There
are limitations with 'date' and 'edate' type fields. No
format conversion is performed on 'date' and ‘'edate' type
fields when referenced in Host Language program calls.
Therefore, when these fields are referenced in a host
program, they will appear as a julian date in numeric form.
If calendar date format is required in such a program, logic
would have to be included to perform the conversion from
julian number format to calendar date format. The algorithym
for converting to and from julian day is included with the

documentation.

3.3.2.1.4 Time Data Type

Time - Defines a field type of 'time' with an
entry/display format of HH:MM:SS. The field must
have a length of 8. Entered values will be verified
for a valid time. The stored format is the number
of seconds from midnight.

The 'time' format is only recognized by IAF; an operator
usipg UFI or a Host Language program would have to perform
their own conversion.

3.3.2.3 Default values

A default value may be assigned for any data or control
field. The default values are used only when a block is
processed in 'Insert' mode. When the block is 'Cleared' the
default values will be displayed. The default value may be a
literal, system default, or the value of another field.
Literal values must conform to the valid formats for the
field's data type. The system defaults are the current date
for date type fields, and the current time for 'time' fields.

If a field's default value is to be copied from another
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field, both fields must have the same data type. The copied
field should be from a different block. .np Assigning a
default value and designating a field as, "non-enterable”
restricts the value to the default. For example, in the
"employee" application, a version of the application could be
generated which would restrict user's to entering employees
only into a specific department.

If a default is not specified and no data is entered, the
field is assigned the "NULL" value.

3.3.2.3 Pield Initialization

3.3.2.3.1 Copying the Primary Key

The term primary key is used in ORACLE to refer to the first
column defined in a table. However, in IAF, the term is used
in its strictest sense to mean that collection of columns
which uniquely identifies a row in a table. Some tables may
not have a primary key in this sense if there are rows in the
table which are duplicated. Currently in IAF, only tables
which have a primary key can be updated. This is because IAF
qualifies its wupdates and deletes by the primary Kkey.
Updating a row then, will have the effect of updating or
deleting all rows where the set of columns comprising the
primary key has the same value as the row being updated.

IAF allows the user to specify those fields in a block which
comprise the primary key. Any field which is part of the
primary key may have its value copied from a field in a
different block. The value will be copied in both '*Insert'
and 'Update' modes. In a relational system, the relationship
between two tables is established by a common domain. For
example, employees and departments by department number, and
orders and line items by a common order number. This
facility allows these records, which are entered in separate
blocks, to be related by automatically copying the common

data from one block to another.

In the 'Orderitem' block the order number is not displayed.
However, order number is necessary to associate a set of line
items with a particular order. In the 'Order' block
definition, 'orderno' is defined as a non-display field whose
value is copied from the ‘orderno' field in the 'Order’
block. Thereby the common order number is automatically
carried forward into each 'Orderitem' record.



3.3.2.3.2 Selecting Into a Field

A SQL SELECT statement may be defined with any field. This
query is executed each time a field is entered or modified,
and also after a query. This SELECT should not be confused
with the SELECTs which are implicitly created by IAP to
retrieve records into a block. The SELECT may serve three

purposes:

- Test for the existence of a field's value in a
table of acceptable values.

- Select information to be displayed which will aid
the operator in verifying the correctness of the
input.

- Select information to initialize the value of one
or more fields.

The last two purposes will be discussed in this section.
Refer to section 3.3.2.5 for a discussion on "Existence

Checking".

Any field can be assigned a value which is returned by a SQL
query. The 'INTO' clause identifies the block fields where
the data is to be returned. Each field named is postionally
associated with a corresponding column name in the 'SELECT'
clause. The 'FROM' clause identifies the queried tables.

Only the first row returned from the query is processed. All
subsequent rows are ignored. The fields identified in the
'INTO' statement are assigned the corresponding values
returned in the first row.

The 'WHERE' clause should normally contain a single predicate
of the form:

WHERE <column name> = &<field name>

where <column name> is the database column associated with
the specified <field name>. The '&' designates the <field
name> as a substitution variable whose value will be
substituted into the 'WHERE' prior to execution. The <field
name> is commonly the field in which the SQL statement is
being defined.
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