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PREFACE

About This
Document

JDB isasingle-user relational database included with Panther. This guide provides
information about relational databases in general, and about JDB specificaly,
including JISQL, the interactive SQL utility provided with Panther that lets you
execute SQL.

For a description of relational databases, refer to Chapter 2, “Introduction to
Databases.”

For information on building SQL statements, refer to Chapter 3, “Introduction to
SQL.”

For information on J SQL, refer to Chapter 5, “Using JISQL.”

For complete information on SQL syntax in JDB, refer to Chapter 6, “ SQL
Reference.”

Documentation Website

The Panther documentation website includes manualsin HTML and PDF formats and
the Java API documentation in Javadoc format. The website enables you to search the
HTML filesfor both the manuals and the Java API.
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How to Print the Document

Panther product documentation is available on the Prolifics corporate website at
http://docs.prolifics.com/panther/.

How to Print the Document

Y ou can print acopy of this document from aweb browser, onefile at atime, by using
the File - Print option on your web browser.

A PDF version of this document is available from the Panther library page of the
documentation website. Y ou can open the PDF in Adobe Acrobat Reader and print the
entire document (or a portion of it) in book format.

If you do not have the Adobe Acrobat Reader, you can get it for free from the Adobe
website at https://get.adobe.com/reader/otherversions/.

Documentation Conventions

The following documentation conventions are used throughout this document.

Convention Item

Ctrl+Tab Indicates that you must press two or more keys simultaneously. Initial
capitalization indicates a physical key.

italics Indicates emphasis or book titles.

UPPERCASE Indicates Panther logical keys.
TEXT Example:
XMIT
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Documentation Conventions

Convention

Item

boldface text

Indicates terms defined in the glossary.

nonospace Indicates code samples, commands and their options, directories, and file
t ext names and their extensions. Monospace text also indicates text that you
must enter from the keyboard.
Examples:
#i ncl ude <sndefs. h>
chnod u+w *
/usr/prolifics
prolifics.ini
nonospace Identifies variables in code representing the information you supply.
italic Example:
t ext .
String expr
MONOSPACE Indicates environment variables, logical operators, SQL keywords,
UPPERCASE ~ mnemonics, or Panther constants.
TEXT Examples:
CLASSPATH
OR
{1} Indicates a set of choicesin a syntax line. One of the items should be

selected. The braces themselves should never be typed.

Separates mutually exclusive choicesin asyntax line. The symbol itself
should never be typed.

[]

Indicates optional itemsin a syntax line. The brackets themselves should
never be typed.

Example:
formib [-v] library-name [file-list]...

JDB SQL Reference 9



Contact Udl

Convention Iltem

Indicates one of the following in acommand line:

m  That an argument can be repeated several timesin acommand line

m  That the statement omits additional optional arguments

m  That you can enter additional parameters, values, or other information
The dlipsisitself should never be typed.

Example:

formib [-v] library-name [file-list]...

Indicates the omission of items from a code example or from a syntax line.
The verticdl ellipsisitself should never be typed.

Contact Us!

Y our feedback on the Panther documentation isimportant to us. Send us e-mail at
support@prolifics.com if you have questions or comments. In your e-mail message,
please indicate that you are using the documentation for Panther 5.50.

If you have any questions about this version of Panther, or if you have problems
installing and running Panther, contact Customer Support via:

m  Email at support@prolifics.com

m  Prolificswebsite at http://profapps.prolifics.com

When contacting Customer Support, be prepared to provide the following information:;
®  Your name, e-mail address and phone number

m  Your company name and company address

®  Your machinetype

m  The name and version of the product you are using
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m A description of the problem and the content of pertinent error messages

JDB SQL Reference 1



Contact Udl

12 About This Document



.|
CHAPTER

1 Introduction to JDB

JDB isasingle-user Relational Database Management System (RDBMS). Y ou can use
it for building application prototypes; design your application and test data entry
without requiring an external database. Y ou can take full advantage of JPL procedures
using standard SQL syntax as well as the transaction manager to access your JDB
database information.

With JDB, you can:

Create a database using JDB.

Create menus and screens for an application using Panther.

Enter datainto your JDB database using Panther's database driver for JDB.
Generate reports of information in your database.

Test the entire application, including data entry. You can virtually do all you
need to do with JDB that you would do with a standard database like Sybase or
Oracle. You can also use the interactive SQL editor JISQL to gain direct access
to the JDB data using standard SQL commands.

Using JDB

To use JDB, you build the database, connect to the database via the editor and import
the database tablesto arepository. Then you can begin building screenswith the editor
or screen wizard using the database-derived widgets in your repository.
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JDB Executables and Utilities

All of the logic associated with the application resides either on your application
screens, widgets, or service components—so when you connect to the actual database
that your application will use, the application will work just as you prototyped it.

JDB Executables and Utilities

By default, your Panther executables are linked to JDB. For details on building an
executable, refer to page 42-1 in the Devel oper's Guide.

The utilities you use to build and manipulate your JDB database are located in the
specified directory of your Panther installation and are listed in Table 1.

Table 1-1 JDB-related utilities

Utility Found in Description

i sql $SMBASE/ j db/ bi n Interactive SQL editor

j dbroll $SMBASE/ j db/ bi n Run log files

jisql $SMBASE/ ut i | Graphical interactive SQL editor

mksq| $SMBASE/ j db/ bi n Translate JDB database into its related
CREATE TABLE and | NSERT statements

tbl data $SMBASE/ j db/ bi n I mports/exports database information

Under Windows, the graphical interactive SQL editor can be accessed viathe JISQL
icon (or under the Panther Start Menu option).
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Unsupported Features

Unsupported Features

The following database features are not supported by JDB:
m  Concurrency controls/locking

m  Indexes

m  OQuter joins

m  Stored procedures

m  Triggers

= Views

See Also

Refer to page 5-1 for more information on JISQL. If you already have data that you
want to enter into a JDB database, a utility is available to transfer datainto a database
tablefrom an ASCI| text file. Refer to page A-1 for more information on JDB utilities.
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CHAPTER

2 Introduction to
Databases

A database is a collection of information organized into different areas. Generally, a
database covers information about a specific subject. For example, a company might
have one database for personnel and another database for customer orders.

What sets a database system apart from other computer applicationsisthat a structure
existswhich organizestheinformation. Thisstructure allows each piece of information
to be tagged. In some database systems, this structure is called the data model or
database schema. Sincethereisastructure, theinformation stored in a database can be
easily accessed for display to a screen or for printing in areport.

Structure of a Relational Database

To describe the structure of JDB, you need to have a basic understanding of relational
databases asawhole.
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Structure of a Relational Database

Tables

JDB, like other relational database management systems, organizes its information
into tables, which consist of arow and column arrangement of datavalues. Generally,
a database table contains a subset of related information about the main subject.

For example, if inventory isthe main subject for your database, you might have tables
for products, orders, and suppliers.

The two-tier sample application provided with Panther uses a JDB database called

vi deobi z. Thisdatabase was designed for avideo rental store, so it needsinformation
about customers, video titles, and video rentals. Table 2-1 lists the database tablesin
the vi deobi z database.

Table 2-1 Videobiz database tables

Table Name Description
cust oners Address, phone number and membership information for each customer
titles Title, director, length, rating and price category for each video.

title_dscr

Description of each video

t apes Status of each copy of avideo

pricecats Listing of the various price categories

actors Actors appearing in the videos

rol es Roles associated with each video

rental s Video title, customer, and date information for each video rental
codes Listing of the various codes used in the database

users Login names for users of the database

flag Y es/No flag used in the VideoBiz application
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Structure of a Relational Database

Columns

Each database table is divided into columns and rows. The columns are the various
subcategories of the table, each containing a piece of the table information. The
columnsinthetit| es table, described in Table 2-2, have information about a video
title, such as the director, the type of video, and the running time.

Table 2-2 Titlestable

Column Name Description Status
title_id | dentification code for the video Primary key
nane Name of the video

genre_code

Code describing the video type

dir_last_nane

Director's last name

dir_first_nane

Director's first name

filmmnutes

Length of the video

rati ng_code

Rating code

rel ease_date

Y ear the origina film/video was rel eased

pri cecat

Price category used when thisvideo isrented  Foreign key

Entering Data

When you start to enter datainto your database tables, you will not alwayshave avalue
for every column. In those cases, the value of the columnissaid to be NULL. However,
you must enter avaluefor your primary key columns and any column specified asNOT

NULL. Those columns cannot have null values.

Null values are used when the column value is unknown or unavailable. A null value
is not synonymous with an entry of zero or with a blank.
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Structure of a Relational Database

Rows
When you insert information into a database table, you can enter avalue for each
column. Each entry is called arow. In some database systems, the equivalent of a
columnis called afield and the equivalent of arow is called a record.
Table Name Jtitles
Colwmn Names |title_id fame genre_code
Rows z Aliens SCFI
70 Matewan DEAM
414 cinemaParadiso DEAM
Jzo F/X ADY

Figure2-1 Thecolumnsand rowsassociated with thetitlestable.

Each row of datain aJDB database table can be up to 1K. For more information, refer
to page 6-12.

Primary Keys

Every table in awell-designed relational database should have a primary key. A
primary key isthe column, or set of columns, that uniquely identifies arow. Because
the rows of arelational database are unordered, the primary key definition letsyou
select a particular row of information.

JDB does not enforce unique entries for the primary key columns. So, while you will
not receive an error, you should define the primary key columnswhen you create your
database tables because:

m  The primary key definitions are assigned to table view properties when you
import database tables to the repository.

m  The transaction manager gives an error message if you attempt to insert a
duplicate primary key or update the primary key column to a duplicate value.

m |f you transfer your database schemato another database engine, the primary
key columnswill, no doubt, need to be defined for that engine.
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Structure of a Relational Database

JDB stores the primary key information. To define primary key information, choose
which column or columns are the primary keys when you create your database tables.
Inthetitl es table, the primary key istheti t1e_i d column, therefore, aunique
value should be applied for each row in that column.

titles o
tife_id
HAFT & ratingcode
gehre_code release_date
dir_la st_name pHzecat

dir_first_name
filtn_minutes

In some database tables, a combination of two columns must make up the unique
value. For example, the tapestable containsatit1 e_i d column, but a store can have
several copies of avideo title. Therefore, a combination of theti tle_i d and
copy_numcolumns must be used as the primary key of the tapestable. Every tapein
the table is guaranteed to have a unique combination of data valuesin these two
columns.

No two rows of atable with aprimary key are duplicated. Table 2-3 lists the columns
associated with the tapes table.

Table 2-3 Tapestable

Column Name Description Status

title_id Title Primary key, Foreign
key

copy_num Copy number for thistape. Primary key

stat us

Code detailing whether the tape is available.

tines_rented

Number of times this copy has been rented.
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Foreign Keys

If acolumn in a database table matches the primary key in another table, the column
isreferredto asaforeign key. Any value entered into aforeign key column must match
avalueprevioudly entered into the primary key column in the other table. For example,
thetitle_i d columnisaforeignkey inthet apes table. Therefore, any value entered
intothetitle_idcolumn of thet apes table should already exist asavauein the
titles table

tapes
- tife_id
COpY U
status
titnes rentad
titles o
ide_id
T ratingcode
YEhre_code ralaasa_date
dir_last_name pHic acat

dir_first_ hame
filrn_minutes

Naming Database Tables and Columns

2-6

In JDB, names for tables and columns are one-word descriptions consisting of letters,
numbers and underscores. Names can be up to 31 charactersin length. Tables names
must be unique within the database. Column names must be unique within the table.

When you create columns in atable, you tell the database whether the datain the
column are character strings, dates, or numbers. For numbers, you specify what type
can be entered-integer or float, for example. For character strings, specify the
maximum length. The maximum allowabl e length for acharacter string column is 255.
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Notes: Do not use JDB keywords as a name of atable or column; refer to page C-1

for alist of keywords.

Designing Your Database

The design process for building a database foll ows these general steps:

1

Choose the main subject.

Decide the main focus of the database, for example, customer orders, inventory,
or personnel. Generally, the database name indicates its main purpose. The
two-tier sample application included with Panther isfor avideo rental storeandis
called videobiz.

Build your database model.

| dentify the database tables and their columns. Determine the main subsets of
information; these correspond to the database tables. Then, decide which pieces
of information are to be stored in each table; these pieces become the columnsin
each table.

Determine where common data values exist and eliminate duplicate data entry.
Although a database table can contain all the information that logically relates to
a subset of your database, thisis not always the case. The database table should
be designed to avoid duplicate data entry wherever possible. For example, in the
sample application, information about video tapesis divided into two separate
tables: titles and tapes. The titles table contains the information about the video
title—its name, director, length, etc. The tapes table contains the information
about each copy of the video-the copy number, status code, and the number of
times this copy has been rented. By having two tables, you do not have to
reenter the general video information, like the director and the length, for each
copy of the video. You simply enter theti tle_i d.

If you split the information into two or more tables, determine which column
will befound in all of the tables. In the sample application, thetitle_id
column isfound in several tables. This common data value in different tables
provides the relationship needed to join tables together in order to combine the
information.
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2-8

In addition, you can also combine data from two tables into a single database
table. For example, in the sample application, instead of having separate
database tables, one for credit card codes and another for genre codes, the codes
are combined into asingle table of codes (called codes) used by the application.
Entriesinto the columns code_t ype, code, and dscr describe and identify each
specific code.

Define unique entries.

For each table, determine which column or columns comprise the primary key,
uniquely identifying each row. Since the titles table has more than one row with
an entry of Henry V in the name column, the following statement affects both
rows:

DELETE FROM titles WHERE nane = 'Henry V' ;

Forthetitles table thetitle_i d columnisused to uniquely identify each
row.

To uniquely identify each copy of avideo tape, the tapes table uses the
title_idandcopy_numcolumnsto make the primary key. The following
statement affects all rowswith avalue of 1345 inthetitl e_i d column:

DELETE FROM tapes WHERE title_id = 1345;

To change data about one copy of the tape, you need to list both thetitle_id
and the copy_numcolumns in the WHERE clause.

DELETE FROM tapes WHERE title_id = 1345 AND copy_num = 4;

Chart the tables and their relationships.

Since information is stored in tables and the tables do not have any inherent
relationship, it is possible to update a column in one table and not update the
column in another table even if both columns correspond to the same value. To
preserve the integrity of the database, it helpsto chart the relationships between
the tables. Then, if you update the information in one table, the chart illustrates
if, and which, tables also need to be updated.

Figure 2-2 isadiagram that describes the videobiz database tables and their
relationships to one another. Each table is represented in a box. The table name
and primary key columns are listed in the top of each box. The lines between
the boxes illustrate the foreign key definitions.
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Figure2-2 Diagram of the videobiz database.
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CHAPTER

3

Introduction to SQL

SQL (Structured Query Language) is the database procedure language used by
relational database management systems. It was developed by IBM in the early 1970s
and then adapted by other software vendors. The American National Standards
Institute (ANSI) issued a standard for SQL in 1986 and again in 1992. Although this
standard defines a basic set of features that is common to all versions of SQL, each
vendor also includes some extensions to SQL in their database products; these
extensions are implemented differently.

The scope of SQL givesyou complete control over your database operations. Thereare
commands for database definition:

m  CREATE DATABASE—Creates a database

m CREATE TABLE—Adds atableto the database

m  DROP TABLE—Deletes atable from the database
There are also commands to access and update the data:
m  SELECT—Retrieves information from the database
m | NSERT—Adds information to the database

m  UPDATE—Updates information in the database

m  DELETE—Deletes information from the database

This chapter contains instructions for using these SQL commands in order to retrieve
information from an existing database and to update the database information.
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SQL Statements

In SQL, commands are called statements and consist of one or more keywords
followed by various expressions and clauses. The keywords, used at the beginning of
the statement, describe the major function of the statement. In addition to the
keywords, most statements also reference at |east one database table by name. Since
the table is the main storage container for information in arelationa database, the
tables to be accessed are included in some clause of the statement.

SELECT Statement

The SELECT statement retrieves information from database tables and returnsit to you
in the form of query results.

SELECT * FROM titl es;

In this example, the FROM clause lists the database tables from which datawill be
retrieved. The * tells the database to fetch all of the columns from the tables specified
in the FROMclause. Therefore, the statement selects all the columns and all the rows
from the database tabletitles.

fitle_id a6
narme: ‘After Hours'
enre_code: O

dir_last_name: 'Scorsese’
dir_first_name:  ‘martin'
film_minutes: qf
rating_code: ‘B’

release_date: 198550101 00:00:00

The collection of rows retrieved from the database is called aresult set.

To fetch data from just some of the columns as opposed to all columns, replace the
asterisk (*) with alist of column names, each name separated from the next by a
comma. Thisiscalled the select list.
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SELECT title_id, name FROM titl es;

fitle_id &6
narme:  ‘After Hours'

title_id 1
hame:  ‘Airplaneg!’

title_id  Z

name: ‘'Aliens'

Generally, the select list consists of alist of items separated by commas. The select list
can include:

m  Column names associated with the table or tables in the FROMclause.

m  Anexpression which can be a constant, column name, function, subquery, or
any combination of these connected by arithmetic and bitwise operators.

Thefollowing statement uses the arithmetic operator / to cal culate the running time of
the video in hoursinstead of minutes:

SELECT title_id, nanme, filmmnutes / 60 FROMtitles;

titte_id 56
name: ‘After Hours'
1.600000

tite_id 1
name:; Airplanel’

1.433333
titte_id 2
name: ‘Aliens'
. 2.250000

SQL also providesaggregate functionsthat compute sums, minimum values, and other
such operations over al selected rows. The following statement uses the aggregate
function COUNT to determine the number of rows in the titles table.

SELECT COUNT(title_id) FROMtitles;
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WHERE Clause

To select specific rows in a database table, add a WHERE clause to the SELECT
statement:

SELECT title_id, name, filmmnutes FROMtitles
WHERE nanme = 'Henry V' ;

title_id a1

name: Henrny "
film_minutes: 128
fitle_id a7
narme: ‘Henry »"

film_minutes: 137

The WHERE clause ensures that the result set includes only certain rows of data. In this
example, the results include information for all the videos having the name Henry V.

The WHERE clause can also specify a search condition to further refine the query. For
example, the following SELECT statement uses the logical operator AND.

SELECT title_id, nanme, filmmnutes FROMtitles
VWHERE nane = 'Henry V' AND dir_last_name = "Qivier';

The result set contains the information for the version of Henry V directed by Sir
Laurence Olivier.

title_id 52
narme: ‘Henry »"

film_minutes: 14¢

There are avariety of search conditions and qualifying clauses which let you refine
your database queries. For example, they retrieve:

m  Rowswith column valuesin a certain range (BETVEEN)
m  Rows containing a certain pattern (LI KE)

m  Rowsin ascending or descending order (ASC, DESC)
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m  Rows meeting search conditions listed in a subquery (I N, EXI STS)
m  Summary values on specific columns (Aggregate Functions)

Refer to Chapter 6, “ SQL Reference,” for detailed information on each of these SQL
elements.

UPDATE Statement

The UPDATE statement lets you to modify values in columns belonging to a specified
database table.

UPDATE titles SET pricecat = 'G WHERE title_id = 62;

Thefirst keyword, UPDATE, defines the purpose of the statement. It isfollowed by the
table name. The SET clause specifieswhich columns are to be updated and definesthe
new values for those columns. The WHERE clause specifies which rows are to be
updated.

WHERE Clause

If aWHERE clause is not included in the UPDATE statement, every row in the table gets
updated. The WHERE clause must include all the column specifications you need in
order to uniquely identify therowsto be updated. Thefollowing statement, without the
copy number, updates all copies of this video titlein the tapes table;

UPDATE tapes SET status = 'A WHERE title_id = 62;

To update asingle row in the tapes table, you need to provide the primary key, which
in tapestableis acombination of thetitle_i d and copy_numcolumns.

UPDATE tapes SET status = "A WHERE title_id = 62 AND copy_hum = 2;

INSERT Statement

The | NSERT statement adds new rows of data to a database table. The syntax can vary
depending on whether you insert a value into every column or only into selected
columnsin the table.

I NSERT | NTO tapes VALUES (62, 2, 'A, 0);
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Thisstatement insertsanew row to thetapestable; the VALUES clause specifiesthe data
values for every column in the table. An | NSERT statement of this type, must provide
valuesfor every columnin the order in used by the database table. Or, you can include
column list in the statement which specifies which columns should receive values and
in which order. Therefore, you are not dependent on knowing how the columns are
listed in aparticular database table. Thefollowing statement includesacolumnlist and
the results are identical to the previous | NSERT statement:

I NSERT | NTO t apes
(title_id, copy_num status, tinmes_rented)
VALUES (62, 2, "A, 0);

With acolumn list, you do not have to enter acolumn value for each column. Y ou can
list only the columns where you plan to make an entry.

I NSERT | NTO tapes (title_id, copy_num status) VALUES (62, 2,
A

Y ou can also update the columns in any order; however, the order of the column list
and the order of the value list must match.

I NSERT | NTO tapes (status, title_id, copy_num VALUES ('A, 62,
2);

DELETE Statement

The DELETE statement removes selected rows of data from adatabase table. The FROV
clause namesthe table to be modified. The WHERE clause specifies exactly which rows
of the table are to be deleted. If you do not include a WHERE clause, the DELETE
statement del etes every row in the table.

DELETE FROM titles WHERE title_id = 62;

The WHERE clause needs to include al the necessary column specifications to ensure
that only certain rows are deleted. To delete asingle row, use the row's primary key to
identify the row; remember that a primary key can be a combination of more than one
column.

Thefollowing statement del etes a single row from the tapestabl e by specifying values
for boththetitle_i d and copy_numcolumns.

DELETE FROM t apes WHERE title_id = 62AND copy_num = 2;

3-6 Introduction to SQL



SQL Concepts

SQL Concepts

Multi-Table Queries

The ability to select data from two or more database tables is one of the great
advantages of arelational database. SQL letsyou compare any pair or pairsof columns
from two or more tables by matching the contents of the related columns.

tapes
e title_id
L CORY_HUm

status
tirmes rented

titles

tite_id

ENGT ratingcode
Yenre_code relaasa_date
dir_la.st_name pric ecat

dir_first_name
filfn_rminutes

Y ou can join the two tables, tapes and titles, by equatingthetit1e_i d columninthe
titlestablewiththetit1 e_i d columnin the tapes table. The WHERE clause specifies
the relationship.

SELECT * FROM titles, tapes
WHERE titles.title_id = tapes.title_id;

The following SELECT statement joins two tables and the result set provides you with
alist of videos that are available (have status = A) for rental.

SELECT tapes.title_id, tapes.copy_num titles.nanme

FROM titles, tapes
WHERE titles.title_id = tapes.title_id
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AND tapes.status = 'A';

title_id 3

copy_num: 1

name: All of Me'

title_id 12

Copy_nurm; 3

name: ‘Bull Durham'

tile_id: 43

copy_nurm: 1

nare: “rear of Living Dangerously, The!

For more information on different types of joins and on joining multiple tables, refer
to page 6-27.

Correlation Names

When using joins, instead of using the entire table name throughout the statement, you
can give the table a correlation name. The following example uses a as the correlation
name for the titles table and b as the correlation name for the tapes table.
SELECT b.title_id, b.copy_num a.nane

FROMtitles a, tapes b

WHERE a.title id = b.title_id

AND b.status = "A";

Y ou can also use correlation names to perform a self-join, which joins atable to itself
so that you can compare values in the same column.

Correlation names must follow the naming conventionsfor identifiers. They can be 31
charactersin length and include letters, numbers, and underscores.

Aggregate Functions

Aggregate functions calcul ate different types of summary information on rowsin a
database table including:
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m  Sums of numeric columns.
m  Average, maximum and minimum values in columns.
m  Number of rows containing a specific column value.

For more information on aggregate functions, refer to page 6-4.

Transactions

Transactions are units of work on a database. A transaction consists of a series of
database statementsto be completed asaunit. If theunit isunable to be completed, the
statements can be rolled back, restoring the database to its prior state before the
transaction started. This ensures the integrity of the database. For example, in the
videobiz database, each new entry inthetitlestableal so needs entriesin thetapestable,
and possibly in the actors and rolestables. All these entries could be grouped into one
transaction so that you know the entry is complete.

Implementation in a JDB Database

Database engines implement transactions differently. In JDB, after you declare a
connection, a transaction automatically starts on that connection. Additional
transactions can then be defined using commit and rollback commands.

The commit command saves the changes to the database. The rollback command
undoes any changes made to the database since the start of the transaction. The
execution of either commit or rollback starts a new transaction.

Using the videobiz database example, a customer comes to the front desk to rent a
video. When the clerk checks out the video, a transaction is started to perform the
following actions:

m  Insert the rental information into the rentalstable.
m  Update information about the customer's rentals in the customers table.
m  Update information about the video tape status in the tapes table.

If any of the statementsfail, the transaction must berolled back. If al of the statements
execute without any errors, the transaction can be committed.
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JDB performs an automatic commit when you leave anisgl or JISQL session. You
must issue arollback command if you do not want to save your database changes.

The following statements from a JISQL script illustrate the sample rental transaction
which rents a video to a customer:

insert into rentals
(cust_id, title_id, copy_num rental date, due_back,
return_date, price, late_fee, anmount_paid, rental _status,
rental _coment, nodified_date, nodified_by)
val ues
(3, 69, 2, '1993/10/29 19:56:00', '1993/11/01 00: 00: 00',
NULL, 3.50, 1.00, 3.50, 'C, NULL, '1993/10/29 19:56:00',
"jenny');

update custonmers set numrentals = 75, rent_anount = 201.50
where cust _id = 3;

update tapes set status = 'O where title_id = 69
and copy_num = 2;

$COW T;

Executing SQL

In Panther, you can execute SQL commands:
m By using JISQL

m  ViaJPL procedures

m  Through the transaction manager

The examples in this book use the JISQL syntax unless otherwise indicated.
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Using JISQL

To use JISQL, start the J'SQL utility and connect to a database. In the SQL scripting
area, enter the text of the SQL statement followed by the termination character, a
semicolon (;), to end the statement. Any date values or character strings must be
enclosed in single quotation marks. For example:

SELECT title_id, name, dir_first_nane, dir_last_nane
FROM titles
WHERE name = 'Henry V' ;

retrieves the following rows:

title_id a1

narme:; 'Hernry %"
dir_last_name: ‘wenneth'
dir_first_name.  Branaugh'

title_id: 52
name: 'Henrny "
dir_first_name. ' gurence’
dir_last_name: 'Olivier

Refer to Chapter 5, “Using J SQL,” for more information on using the JISQL utility.

Using JPL

The same SQL command in a JPL procedure named quer y1 would look like this:

proc queryl

dbrms query SELECT title_id, name, dir_first_nane, \
dir_last_nane FROMtitles \
WHERE name = 'Henry V'

return O

The JPL continuation character (\) is needed whenever a command is not completed
on oneline. A termination character is not required at the end of the statement since it
is added automatically by Panther's database interface to JDB.
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See Also

For more information on writing JPL, refer to page 19-1 in the Developer's Guide.

For information on mapping data to Panther variables, refer to page 29-3 in the
Developer's Guide.
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4 Database Elements

This chapter describes JDB-specific elements, for example, the database and database
column naming conventions and data types that are supported in a JDB database. The
information about your JDB database and tables, such as its primary and foreign key
specification, are stored in system tables which are automatically created.

Also discussed are:
m  Journa files which store information about database activities.

m  Configuration variables for setting up the JISQL (or isgl) environment.

Naming Conventions

Databases

Each database is stored as an operating system file. Therefore, the name for the
database must follow operating system naming conventions. If the database name
contains characters that are not al phanumeric, the name specified in the CREATE
DATABASE statement must be enclosed in single quotation marks.

Y ou can create databases when you are connected to @yst emor when you are
connected to another database. For more information on the CREATE DATABASE
statement, refer to page 6-9.
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Identifiers

Identifiers, such as table names and column names, must start with a letter, but they
can contain letters, numbers, and underscoresin any combination. They cannot contain
dollar signs or periods. The maximum length of an identifier is 31 characters. If more
than 31 characters are entered, the value is truncated.

Table names must be unique within the database. Each column name in a database
table must be unique within that table.

Since column names can be duplicated in different tables, therefore, some statements
might requirethat you uniquely identify acolumn name by including its database table
name. For example, in the sample database, the | ast _name column appears in more

than onetable. To specify thel ast _name columnin the actorstable, usethefollowing
syntax:actors.| ast _name

Y ou cannot use any of the JDB keywords as an identifier. For alist of the keywords,
refer to page C-1.

JDB iscaseinsensitive and storestheidentifiersinlower case regardless of which case
isused to enter them. If you enter addr ess1, ADDRESS1, or Addr ess1, JDB storesthe
column as address1.

Data Types

Table 4-1 lists the data types available in JDB:

Table4-1 Datatypesin JDB

Data Type Description

I'NT Numeric value (stored as LONG)
LONG Numeric value

FLOAT Numeric value
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Table 4-1 Datatypesin JDB (Continued)

Data Type Description
DOUBLE Numeric value
DATETI ME Date and time value—format

yyyy/ nmi dd hh: nm ss

CHAR Character string

For more information on data types, refer to page 6-15.

System Tables

When you create a new database, five system tables are automatically created that
contain information (such as column names and primary/foreign key specifications)
about the database itself. Y ou can query for information stored in these tablesjust like
any other database table; however, you can not edit these tables.

The systabs system table contains information about each database table.

Table 4-2 Columnsbelonging to systabs system table

Column Name Description

tname Table name

ttype Table type

ncols Number of columns
seek Column for internal use

The syscols system table contains information about the columns in each database
table.
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Table 4-3 Columns belonging to syscols system table

Column Name Description

tname Table name

chame Column name

ctype Column type—-numeric values correspond to the following data
types.
101 | NT (stored as LONG in the current rel ease)
102 LONG
103 FLOAT
104 DOUBLE
105 DATETI ME
106 CHAR
1125 INT, NOT NULL (stored as LONG NOT NULL)
1126 LONG, NOT NULL
1127 FLOAT, NOT NULL
1128 DOUBLE, NOT NULL
1129 DATETI ME, NOT NULL
1130 CHAR, NOT NULL

length Column length

The syskeys system table specifies the primary and foreign keys.

Table 4-4 Columnsbelonging to syskeys system table

Column Name Description

tname Table name

keyno Number assigned to the key column of the table—primary key is
aways 1

resolved Column for internal use

hasreflist Indicator specifying whether areferencelist isincluded in the

REFERENCES clause of the CREATE TABLE statement
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Table 4-4 Columnsbelonging to syskeys system table (Continued)

Column Name Description

rtname Name of the database tabl e specified in the REFERENCES clause of
the CREATE TABLE statement

keytype Indicator specifying primary key (P), foreign key (F), or unique
entry (U)

The syskeycols system table containsinformation about each primary and foreign key
column.

Table 4-5 Columnsbelonging to syskeycols system table

Column Name Description

tname Table name

keyno Number assigned to the key columnin syskeys
position Order of the column in a composite key, if applicable
cname Column name

Thesysrkeycol s system table contains information about the columns listed in the
REFERENCES clause of a CREATE TABLE statement.

Table 4-6 Columnsbelonging to sysrkeycols system table

Column Name  Description

tname Table name

keyno Number assigned to the key column in syskeys
position Order of the column in a composite key, if applicable
cname Column name
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Journal Files

JDB automatically creates journal filesin your database directory. These files record
your actions on the current database. The current journal file is named

j 1dat abaseNare. When you start a JDB session, the current journal file is copied to
afile named j 0dat abaseNane. If thefilej 0dat abaseNane already exists, its
contents are replaced. Journal files can be reinstated using the utility j dbrol | .

Configuration

Specifying an Editor

The environment variables SMEDI TOR or EDI TOR determine which text editor is
availablein J1 SQL orini sql . When using JI SQL, the specified editor can be used to
make changes to the SQL text window. When using isgl, entering the edit command
displaysthe last statement in the specified text editor.

Error Messages

The error messages for JDB are stored in the Panther message file. If the program has
trouble locating the error messages, check the setting of the variable SMWARS.
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Connecting to a JDB Database

If you place your JDB database in the application directory or in one of the directories
listed in SMPATH, you do not need to specify the path in the DBMS DECLARE
CONNECTI ON statement.
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5 Using JISQL

JISQL isagraphical tool you can useto:

m  Create aJDB database

m Create database tables for anew or existing JDB database
m Display table definitions for the current database

m  Write and execute interactive SQL scripts for use with your JDB databases

Starting JISQL

To start ISQL, do either of the following:

m At the command line, type:
$SMBASE/ uti | /jisql (under UNIX)
$SMBASE\ uti | \jisql (under Windows)

m  Under Windows, choose the JDB 1SQL icon.
The JDB 1SQL window opens.

JDB SQL Reference



Sarting JISQL

Mz LCdit Keys Optlons Run Database llelp
Cl= e o[£ & i

Scripting area
T 5 [em Runte bnd
Eun lo Query
Singl: Slep

Script starting marker —| 3 Reset

Al oW o] =

Cutput area —

- [ +

S0 seript tea (Hit HEL P key for 1ISG1 rnmmand help)

The JDB 1SQL window provides an areainto which you enter a SQL script. Menu
options alow you to:

m  Execute SQL commands, either from the scripting area or from afile.
m  Select options for executing the SQL script.

= Connect to a JDB database.

m  Create aJDB database.

m  Drop aJDB database.

To exit ISQL, choose File — Exit.

JDB performs an automatic COVM T when you leave a JISQL session. Issue a
$ROLLBACK macro command if you do not want to save your database changes.
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JDB Database Connections

Before you can create or view database tables or perform any other database
operations, you must connect to the database. (If your SQL script includes acommand

to connect to the database, you need not connect as described here before executing the
script.)

To connect to an existing database:

1. Choose Database — Connect. A file selection dialog box opens.
2. Specify the name of the database, and choose OK. The file selection dialog box
closes, and you return to the JDB ISQL window.

To connect to a new database:

When you create a new database, you must connect to it before defining any of its
tables.

m Inthe Create Database window, specify that you want to automatically connect
to the new database at the time it is created.

Refer to page 5-4 for instructions on creating and connecting to a new database.

To disconnect from the current database:

m  Choose Database — Disconnect.

JDB performs an automatic COMM T when you close a database connection.

I ssue a $ROLLBACK macro command if you do not want to save your database
changes.

Y ou can be connected to only one database at atime. If you connect to adatabase while

aprevious connection is still current, JISQL automatically disconnects from the first
database before connecting to the next one.
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Executing Operating System Commands from JISQL

To execute an operating system command from JISQL.:

1

Choose Options — System Command. A dialog box openswith afield for you to
enter the command.

Enter the desired system command, and choose OK. The command is executed;
display output is platform-dependent.

Depending on the platform, if you are not returned to the JDB 1SQL window
when the command has finished executing, press any key.

Creating a New Database
1. From the JDB ISQL window, choose Database — Create Database. The Create
Database dialog opens.
[ Cetobatwbae |
Database Name:
“
I~ Connect after creation
2. Enter the name of the database you want to create. You can choose the Browse

Using JISQL

push button to view the names of existing files from afile browse dialog box.
When you have finished with this dialog box, choose OK to return to the Create
Database window.

(Optional) Select the Connect After Creation check box to automatically connect
to this database after it is created in order to create tables and enter data.



Creating Database Tables

4. Choose OK.

If you selected the Connect After Creation check box, the status line message
confirms that you are connected to the database. If you did not select this check
box, the message indicates only that the database was successfully created.

Creating Database Tables

Use the JISQL graphical interface to add tablesto a newly created database or to an
existing database.

To create a database table:

1. Connect to the applicable database.

2. Choose Database — Create Table. The Create Table dialog box opens.

JDB SQL Reference 55



Creating Database Tables
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— Create Table
Table: |tradesh0ws OK
Cancel
Column Definition Entry Preview SQL
Column Name: |005ﬂ Add Primary Key
Data Type: float Lilecliyy Unique Key
Length: |10 Delete Foreign Key
T NOT NULL
ColumnNo.‘l(H < “ > H>| ‘
Column Name Data Type Length Null
show_id int 4
show_name character 20
topic character 20
date datetime 7

Enter the table name in the Table field

Define each column, one at atime, in the Column Definition Entry area. Refer to
page 5-7 for amore detailed explanation of column definition.

Specify the keys for this table. Refer to page 5-8 for information on specifying
primary, unique, and foreign keys.

(Optional) Choose the Preview SQL push button to display the SQL command
that JISQL will generate to create the table, asit is currently defined.

When you have finished reviewing the SQL command, choose Done to resume
in the Create Table window.

Choose OK to create the table you have just defined. A message is displayed
confirming that the table has been created.
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To populate the table, create and run a SQL script containing the applicable | NSERT
statements. For information on entering and running SQL scriptsunder JISQL, refer to
page 5-18.

Defining Columns in a Database Table

The Column Definition Entry area of the Create Table window allows you to add,
modify, or delete columnsin the databasetable you are creating. In addition, the Create
Table window provides push buttons that enable you to rearrange the columnsin the
table.

To add a new column to the table you are creating:

1. Inthe Column Definition Entry area, specify the column name and data type. For
some data types, you must also specify the length.

2. Select the NOT NULL check box if null values are not to be permitted in this
column.

Note: NULL values are not permitted in primary key columns.

3. Choose Add. Once the column is added, its position in the table is shown in the
middle portion of the Column No. field. It is also added to the column summary
for the table, displayed in the lower portion of the Create Table window.

4. Repeat the preceding steps for each column you want to define for the table.

To change or delete a column's definition:

Y ou can modify or delete a column at any point prior to completing the table
definition.
1. Specify the applicable column by doing either of the following:

e Selectitsentry in the summary area of the Create Table window.

e  Choose the Column No. up/down indicators in the Column Definition
Entry area; continue choosing the appropriate indicator until the desired
column definition is displayed. The column number of the current column
is shown in the middle of the Column No. field. Click on < to display the
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previous column, or > to display the next column. Click on |< to display
thefirst columnin the table, or >| to display the last.

The definition for the specified column is shown in the Column Definition
Entry area.

2. Change any of the column definition parameters as desired.

Note: You cannot remove NOT NULL from aprimary key column.
3. Do either of the following, depending on the desired results:

e Choose Modify to change the column definition.

e Choose Delete to remove the column from the table.

To change the order of columns in the table:

Select acolumn in the summary area of the Create Table window. Choose the Move
Up or Move Down push button to move it one place up or down. Continue until the
columnisin the desired location.

Defining Keys for a Database Table

Push buttons in the Create Table window allow you to define primary, unique, and
foreign keysinto thetable. Refer to page 2-4 for an explanation of primary keys. Refer
to page 2-6 for an explanation of foreign keys.

1. Defineall columnsthat will be keys into the table. If you are defining foreign
keys, the referenced table must have been created previously.

2. Choose the applicable push button: Primary Key, Unique Key, or Foreign Key.
The corresponding key definition window opens.

3. Create, modify, or delete the applicable key definition. Refer to page 5-9 for
instructions on using the Primary and Unique Key Definition windows. Refer to
page 5-11 for instructions on using the Foreign Key Definition window.
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4. When you are done with the key definition, choose OK. You return to the Create
Table window.

If any column required for akey was not defined as NOT NULL when it was
created, JISQL makes the necessary change to the column definition and
displays an appropriate message. Acknowledge the message by choosing OK.

5. Continue creating, modifying, and deleting keys for the table as needed. You can
create a new key or modify or delete an existing key at any point prior to
completing the table definition.

Primary Key and Unique Keys

The Primary Key and Unique Key Definition windows are similar in appearance and
function. Each consists of:

m A text area showing the SQL definition generated for each key defined on the
screen. When you want to modify or delete an existing key, select it from this
area. Asyou create or modify akey definition, its SQL text areais updated to
reflect changes.

m  Push buttons (Add New and Delete) to specify that you want to add a new key
or delete an existing one.

m A Select Columns arealisting the table columns not used in the selected key.

m A Key Columns arealisting, in order, the table columns belonging to the
selected key.

m  Push buttons (Add - and — Remove) to add a selected column in the Select
Columns area to the key and to remove a selected column in the Key Columns
areafrom the key.

m  Push buttons (Move Up and Move Down) to rearrange the order of columnsin
the selected key.

From the Create Table window, choose the Primary Key button to open the Primary
Key Definition window, or choose Unique Key to open the Unique Key Definition
window.

When you arefinished working in the Primary Key or Unique Key Definition window,
choose OK to save your changes and return to the Create Table window; or choose
Cancel to return without saving your changes.
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— Primary Key Definition

‘ Addd Now H Delete ‘

Primary key (show_id, show_name

II
-~

- = Cancel
Select Columns: B > Key Columns
topic <— Remove Ishow _id
date 'show_name
cost Move Up
Move Down

Once the applicable key definition window is open, you can add, modify, or delete
keys asfollows:

To add a new primary key or unique key:

5-10

1

On the Primary Key or Unique Key Definition window (as applicable), choose
Add New. All thetable columnsarelisted in the Select Columnsarea. If aprimary
key is aready defined for the table, the Add New push button is not available,
since only one primary key statement is permitted. Either delete the existing key
or modify it.

For each column you want in the key, select the column from the Select
Columns area and choose Add — . The column name is removed from the Select
Columns area and appearsin the Key Columns area.

To change the order of a column in the key, select it in the Key Columns area
and choose the Move Up or Move Down push button to move it to the desired
location.
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To modify an existing primary key or unique key:

1

On the Primary Key or Unique Key Definition window (as applicable), select the
SQL definition corresponding to the key you want to modify. The Select Columns
and Key Columns areas reflect the current definition of the key.

Select the column you want to add to the key from the Select Columns area and
choose Add — . The column name is removed from the Select Columns area and
appears in the Key Columns area.

Select the column you want to remove from the key from the Key Columns area
and choose — Remove. The column name is removed from the Key Columns
area and appears in the Select Columns area.

To change the order of a column in the key, select it in the Key Columns area
and choose the Move Up or Move Down push button to move it to the desired
location.

To delete an existing primary or unique key:

1

Onthe Primary Key or Unique Key Definition window (as applicable), select the
SQL definition corresponding to the key you want to delete. The Select Columns
and Key Columns areas reflect the current definition of the key.

Choose Delete. The SQL definition for this key is deleted from the text area, and
the Select Columns and Key Columns areas are emptied.

Foreign Keys

The Foreign Key Definition window consists of:

A text area showing the SQL definition that will be generated for each key
defined on the screen. When you want to modify or delete an existing key, you
select it from thisarea. Asyou create or modify akey definition, the SQL text
areais updated to reflect any changes.

Push buttons (Add New and Delete) to specify that you want to add a new key
or delete an existing one.

A Select Columns area listing the table columns not used in the selected key.
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5-12

A Select Table/Cols areawith:
e Anoption menu for you to choose the referenced table.

e Aligting of the columnsin the chosen table not used in the selected key.

Push buttons (Add and Quick Match) to add a selected column in the Select
Columns area and its foreign table column reference to the key. The Quick
Match button allows you to reference all columnsin the current table to
identically-named primary key columnsin the chosen table without having to
explicitly choose any columns from the lists.

A Foreign Key area listing the table columns used in the selected key. Each
column namein thisareais lined up beside the corresponding column in the
Referenced Key area.

A Referenced Key arealisting each column in the chosen table that is
referenced in the selected key. Each column name in this areais lined up beside
the corresponding column in the Foreign Key area.

Push buttons (Move Up and Move Down) to re-arrange the order of columnsin
the selected key.

Push button (Remove) to remove a selected Foreign Key/Referenced Key
column pair from the selected key.

From the Create Table window, choose the Foreign Key button to open the Foreign
Key Definition window.
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— Foreign Key Definition
| AddNew | | Delete |

OK
‘Foreign key [show id, show_name] references tradeshows (i
: Cancel
Foreign key (ad_num) references ads {ad_num)

«[ ] E
Select Columns: Select TablelCols:

leads tradeshows
prospect_num References  [topic
f_name date
I_name cost
ad_num
Foreign Key Referenced Key T
show_id show_id Move U
show_name show_name

References RMaove Down

When you are finished working in the Foreign Key Definition window, choose OK to
save your changes and return to the Create Table window; or choose Cancel to simply
return without saving your changes.

When the Foreign Key Definition window is open, you can add, modify, or delete
foreign keys as follows:

To add a new foreign key:

1. Onthe Foreign Key Definition window, choose Add New. All the table columns
arelisted in the Select Columns area.

2. Select the option menu in the Select Table/Cols area and choose the table to be
referenced.
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— Foreign Key Definition
| AddNew | | Delete |
Foreign key () references | &
|+ ]
<] [»
Select Columns: Select TablelCols:
leads directmail |i Guitek Malch
prospect_num EEfarEnees ads
f_name lcampaign
I_name 'directmail
ad_num tradeshows
leads
Foreign Key Remove
Move Un
References |: RMaove Down
&

3. Onceyou have chosen the table, alist of columnsin that tableis displayed.
Reference the columns for the key in one of the following ways:

e  For each column in the foreign key, select the current table column from
the Select Columns area and select the foreign column to be referenced
from the Select Table/Cols area. Choose Add.

e Choose Quick Match to reference the selected columns in the current table
with identically-named primary key columnsin the chosen table.

The column names are removed from the Select Columns area and the Select

Table/Cols area; they appear in the Foreign Key and Referenced Key areas,
respectively.

4. To change the order of a Foreign Key/Referenced Key column pair in the key,
select either columnin the pair and choose the Move Up or Move Down push
button to move the pair to the desired location.
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To modify an existing foreign key:

1

On the Foreign Key Definition window, select the SQL definition corresponding
to the key you want to modify. The Select Columns, Select Table/Cols, Foreign
Key, and Referenced Key areas reflect the current definition of the key.

For each column you want to add to the foreign key, do either of the following:

e Select the current table column from the Select Columns area and select the
foreign column to be referenced from the Select Table/Cols area. Choose
Add.

e Choose Quick Match to reference columnsin the current table to
identically-named primary key columnsin the chosen table.

For each column pair you want to remove from the key, select either columnin

the pair and choose Remove. The column names are removed from the Foreign

Key and Referenced Key areas and appear in the Select Columns and the Select
Table/Cols areas, respectively.

To change the order of a column in the key, select it in the Key Columns area
and choose the Move Up or Move Down push button to move it one place up or
down. Continue until the column isin the desired location.

To delete an existing foreign key:

1

On the Foreign Key Definition window, select the SQL definition corresponding
to the key you want to delete. The Select Columns, Select Table/Cols, Foreign
Key, and Referenced Key areas reflect the current definition of the key.

Choose Delete. The SQL definition for this key is deleted from the text area, and
the Select Columns, Select Table/Cols, Foreign Key, and Referenced Key areas
are emptied.
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Maintaining a Database

With JISQL, you can perform the following database maintenance functions without
having to write SQL code:

m  Display the definition of any or al tablesin the current database.
m  Drop adatabase.

m  Drop specified tables from a database.

Notes: To perform database mai ntenance operationsinvolving the dataitself, such as
populating tables, viewing data, etc., you must explicitly write and execute the
required SQL statements. Refer to page 5-18 for information on running SQL
interactively using JISQL.

Displaying Database and Table Definitions

1. Connect to the database whose definitions you want to display.

2. Choose Database — Describe. The Describe Table window opens, displaying a
list of all thetables in the database.

3. Select the table whose definition you want to display. The column definitions
and key information for this table are displayed. Continue in this way to display
table definitions one at atime.
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= Describe Table

Column Name Data Type Length Null
cust_id long 4 no |1
title_id long 4 no ||
copy_num long 4 no
rental_date datetime 7 no
due_back datetime 7 no 4]
Table Keys Information
primary key (cust_id, title_id, copy_num, rental_date) |1
foreign key (cust_id) references customers {cust_id) ||
foreign key (title_id, copy_num) references tapes (title_id, copy_num]| 4|
«[ 1 [+

4. Choose Done when you are finished viewing table definitions for this database.
You return to the JDB ISQL window.

Dropping Tables

=

Connect to the database from which you want to drop atable.

2. Choose Database — Drop Table. The Drop Table window opens.

3. Select the applicable table from the drop-down list for the Table Name field.

4. Choose OK. A messageis displayed confirming that the table has been dropped.

Dropping a Database
1. Make sure that you are not connected to the database you want to drop.
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2. Choose Database — Drop Database. The Drop Database window opens.

3. Enter the database name, or choose the Browse push button to select the
database from afile selection dialog box.

4. With the database to be dropped specified in the Database Name field, choose
OK. A message is displayed confirming that the database has been dropped.

Running SQL Interactively

Using JISQL, you can run SQL commands either by entering them into the onscreen
scripting area or by specifying an ASCI| file that contains the desired SQL script. In
addition, when you create a SQL script in JISQL, and then save it to afile for future
use.

Under JISQL, you can execute any SQL statement that isavailable in JDB. Refer to
page 6-1 for a detailed description of the SQL commands that can be used with aJDB
database.

Y our SQL script can also contain JISQL macro commands. These macros simplify
transaction processing and database maintenance. Refer to page 5-21 for a complete
description of the J'SQL macros.

JISQL runtime options enable you to control the execution and output of your SQL
script. Refer to page 5-22 for a description of the available options and commands.

Writing SQL Scripts

The JDB 1SQL window contains an area for entering and editing your SQL script.
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= JDBISQL EE
B 4] [<= Run to End
# Sample JDB script ||
SRR R Run to Query

$logon marketng;

Single Step

create table ads(ad_num int NOT NULL, magazine char{20) NOT
NULL, date datetime NOT NULL, product char(20), cost float,
PRIMARY KEY (ad_numj):

insert into ads values (467, 'PC Week’, '1995/04/23 9:00:00", 'HR S| 4] Reset

i

To enter a SQL script:
Either typedirectly into the scripting area, or read the script in from an ASCI| text file.

Toread atext file into the scripting area, choose File - Open Script; afile selection
dialog box opens for you to specify the file you want to read in. By default, only
filenames ending with the *. sql extension are listed in the dialog box.

To edit a SQL script:

Y ou can do either of the following:

m  Edit directly in the scripting area. Use the editing keys on your keyboard, or
choose the desired editing function the Keys menu.

m  Usethedefault editor by choosing File — Editor (or press PF2). The editor
specified in the environment variable SMEDI TOR isinvoked (refer to page 2-6 in
the Configuration for details on specifying the variable).
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To save SQL script displayed in the scripting area:

Do either of the following:

m  Choose File —» Save Script—The displayed script is saved to the file from which
it was read, replacing the original contents of that file with the current script.

m  Choose File » Save As—Specify the name of new filein the file selection
dialog box.

Usea*.sgl extension in naming SQL script files, since only files with this extension
appear in the file selection dial og box when you choose File — Open script.

To clear the scripting area:

Choose File - New. The scripting areaand data output area are cleared in preparation
for entering and running a new script.

Script Format and Syntax

5-20

SQL scripts to be executed under JISQL can consist of:

m  Any SQL statement available for JDB. Refer to page 6-1 for a description of
each statement and its syntax.

®  Any JSQL macro command. Refer to page 5-21 for information on these
macros.

m  Comment lines. Any line beginning with a pound sign (#) istreated as a
comment.

m  Blank lines.

Only one statement is permitted per line. Each SQL statement and JISQL macro
command must be terminated with asemicolon (;). A linewithout atrailing semicolon
is concatenated with the next line until the semicolon is reached. Therefore, one
statement can span multiple lines.
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JISQL Macro Commands

The macros provided in JISQL arelisted in Table 11. Each macro beginswith adollar
sign ($) and can betyped in either all uppercase or all lowercase, but not in mixed case.
Each macro command must be terminated with a semicolon (;).

Table5-1 JISQL Macro Commands

Command Syntax Description

$COMM T Same asDBVS COWM T. Commits a transaction. Data
changes pending in the transaction are applied to the
database. (JDB performs an automatic COvM T when
you leave a JISQL session or close a database
connection.)

$DESCRI BE t abl e-name  Displaysa CREATE TABLE statement equivalent to the
definition of the specified table. Example:

$DESCRI BE titles;

Output of this macro can be redirected to afile by
choosing Options — Output to File.

$DUWP t abl e- nane Displays a CREATE TABLE statement and an | NSERT
statement for each row in the table. Example:

$DUMP tapes,
Output of this macro can be re-directed to afile by
choosing Options — Output to File.

$LOGON dat abase-name  Connects to the specified database. Example:
$LOGON vi deobi z;

Since JISQL allows only one database connection at a
time, this macro closes the previous connection, if
there is one, before initiating anew connection.

$ROLLBACK Same asDBMS ROLLBACK. Backsout atransaction. The
database is restored to its state prior to the start of the
pending transaction.
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Executing SQL Scripts

1. Enter your SQL script into the scripting area. Refer to page 5-18 for instructions
on entering and editing SQL scripts.

2. Connect to the database. (Refer to page 5-3 for instructions on connecting to a
database.) Omit this step if your script contains the $L OGON macro to perform
the connection.

3. Choose the desired execution and output options from the Options menu. All the
following options are toggles; select as many as are applicable:

e Continue After Error—If an error occurs during batch mode execution,
JISQL continues execution after you acknowledge the error message. If the
option is not selected, execution stops at the statement that caused the error.

e Output to File—All output from execution of the SQL script issaved to a
file. Select sets from SQL  SELECT statements are directed to the file and
are not displayed on the screen. Output from $DESCRI BE and $DUVP
macros is displayed on the screen as well as saved in thefile. If the option
is not selected, select sets are displayed in the lower portion of the JDB
I1SQL window. Refer to page 5-23 for more information on capturing and
displaying query results.

e Recordin Log—Information about execution of the SQL scriptissaved in
alog file. Refer to page 5-25 for information on creating and viewing the
log file.

4. Position the starting marker on the line of your script where you want execution
to begin. The starting marker appears to the right of the scroll bar for the
scripting area. To move the starting marker, click in the space to the right of the
scroll bar, lining up the mouse cursor with the SQL statement you want to
execute next. Initialy, the starting marker is beside the first line of the script.

Output and Execution Options

5-22

Choose one of the following execution commands to execute the |SQL script. The
commands are available both as push buttons on the screen and as Run menu options:

m  Runto End—Start batch mode execution from the starting marker. Execution
continues to the end of the script unless an error is encountered. The setting of
the Continue After Error toggle determines whether execution is terminated at
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the point of the error or if it continues after the error message has been
acknowledged.

m  Runto Query—Start batch mode execution from the starting marker. Execution
stops after the first SQU SELECT statement or JI SQ. $DESCRI BE or $DUVP
macro is encountered or at the end of the script. If an error is encountered, the
setting of the Continue After Error toggle determines whether or not execution
is terminated.

m  Single Step—Execute the current line of the script. (If the current line is blank
or acomment, the next SQL statement or JISQL macro command encountered
is executed.)

As execution proceeds, the script scrolls so that the current lineisalwaysin view. A
bounce bar highlights the current line.

Caution: JDB doesnot enforcereferential integrity, so an error isnot returned if you
insert duplicate primary keys. To prevent duplicate insertions of the same
statement, you may need to move the starting marker before query
execution, clearing the screen, or editing the current statement.

Once you initiate execution of the SQL script, JISQL remainsin execution mode until

the end of the script isencountered or until you terminate execution by choosing Reset.
To stop execution of a SQL script:

At any time, you can either:

m  Choose Reset.

m  Choose Run — Reset.

The Reset command stops execution of the SQL script, clears the output buffer, and
resetsthe status of the JISQL utility so that you can edit thetext of your script or restart
execution.

Capturing and Displaying Query Results

WhenasQ. SELECT statement or JI SQL $DESCRI BE or $DUMP macros are executed,
the data retrieved can either be saved to an ASCI| text file or displayed on the screen.
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To save the output to afile:

1. Choose Options — Output to File if the Output to File toggleis not currently
selected. A file selection dialog box opens.

2. Specify the name of the file for the output, and choose OK. It is recommended
that you use a*.out extension in naming output files, since only files with this
extension appear in the file selection dialog box.

3. Execute the script. All output generated is saved to the specified file.

Note: When output is saved to afile, select sets generated by SQL QUERY statements
are only directed to the file and are not displayed on the screen. Output from
$DESCRI BE and $DUMP macros, however, is saved in the file and displayed on
the screen.

To display select sets on the screen:

1. Deselect the Output to File toggle.

2. Executethe script. When aSQL SELECT statement is executed, the data
retrieved are displayed in the lower section of the JDB ISQL window. This area
can be scrolled vertically and horizontally to view the select set.
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Edit Keys Options Run Database

JDB I1SQL

PRIMARY KEY (ad_num));

select # from ads;

NULL, date datetime NOT NULL, product char(20), cost float,

insert into ads values (467, 'PC Week', '1995/04/23 9:00:00', '"HR S
insert into ads values (468, 'DBMS Magazine', '1995/0428 9:00:0C
insert into ads values (469, '‘Datamation’, '1995/07/12 9:00:00°, 'HFf
insert into ads values (470, 'Info World', '1995/10/10 9:00:00°, '"HR

4

Run to End
Run to Guery
Single Step

magqazine

date

pro

PC Week

4123195 9:00

HR Systg

DBMS Magazine

4128195 9:00

Accounti

Datamation

7112195 9:00

HR Systg

Info World

10410495 9:00

HR Systq ;|

[+

|EJCCESS] 4 row(s)]

Output from JI SQL $DESCR!I BE or $DUMP macros is also displayed on the

screen.

Creating and Viewing the Log File

You can log and then review the following information about the execution of your

SQL scripts:

m  Type of script execution chosen

m  Text of each SQL statement or JSQL macro and the line number, asit is

encountered

m  Status of execution for each statement or macro, including any error messages

generated
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m  Start and end times of script execution

How to Begin a Log Session

Choose Options — Record in Log. On the file selection dialog box, specify the name
of thelog file.

It is recommended that you use the *. | og extension in naming log files, since only
files with this extension appear in the file selection dialog box.

If you specify the name of an existing file, datafrom the current log session overwrites
the previous contents of the file. Within alog session, however, data are appended to
thefile, even if you execute more than one script.

To view the information stored in the log file for the current session:

Choose Run — View Log File.

To end a log session:

Deselect Options — Record in Log.

Sample Log File

5-26

The text of log file SESSI ON. LOGfollows:

| S FOR Pant her, Copyright 1995-2016 Prolifics Inc.
Record Log <SESSION.LOG>: Friday April 18, 2016

<#14>:
**%x*  Run To End execution fromline 14 of 18 at 05:54:34 ****xx*

<#14>: sel ect * from ads;

[ ERROR] Tabl e not found
*rxkkkkxxkk Execution stop in line 14 of 18 at 05:54: 36 ****xx**kx
**%*x%* Run To End execution fromline 1 of 18 at 05:54:43 *****

<#4>: $l ogon narketi ng;
[ SUCCESS]

<#6>: create tabl e ads(ad_numint NOT NULL, magazi ne char(20) NOT
NULL, date datetime NOT NULL, product char(20), cost float,
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PRI MARY KEY (ad_nun));
[SUCCESS] O row(s).

<#9>: insert into ads values (467, 'PC Wek', '1995/04/23
9:00:00', '"HR System, 215.00);
[SUCCESS] 1 row(s).

<#10>: insert into ads val ues (468, 'DBMS Magazi ne', '1995/04/28
9:00:00', '"Accounting', 550.30);
[SUCCESS] 1 row(s).

<#11>: insert into ads values (469, 'Datamation', '1995/07/12
9:00:00', 'HR System, 312.99);
[SUCCESS] 1 row(s).

<#12>: sel ect * from ads;
[ SUCCESS] 3 row(s).

<#14>: $l ogon vi deobi z;
[ SUCCESS]

<#16>: select * fromtitles where nane |like 'A% ;
[ SUCCESS] 13 row(s).

*xxxkkkkx Pxecution stop in line 19 of 18 at 05:55:03 *****xxxx
***x*x  New Script File *****
**x*x% Run To Query execution fromline 1 of 6 at 05:57:22 *****

<#1>: $l ogon pubs;
[ SUCCESS]

<#3>: $describe titles;
[ SUCCESS]

*xxxkkkkxx Execution stop in line 4 of 6 at 05:57:29 *xx***xxxx
**xx*% Single Step execution fromline 4 of 6 at 05:57:34 *****

<H#4>: select * fromtitles;
[ SUCCESS] 18 row(s).

*xxxkkkkxkx Execution stop in line 5 of 6 at 05:57:40 *x****xxxx
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CHAPTER

6 SQL Reference

This chapter includes an explanation of the SQL commands and conceptsin
alphabetical order. Y ou can execute the SQL commands described in thischapter using
JPL procedures or using JISQL. For an example, refer to page 3-10.

Reference Organization

The reference materia islisted a phabetically for the following topics:

SQL Statements

CREATE DATABASE
CREATE TABLE
DELETE

DROP DATABASE
DROP TABLE

| NSERT

SELECT

UPDATE
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SQL Clauses and Keywords

BETWEEN
GROUP BY
HAVI NG
LI KE
ORDER BY
VHERE

SQL Concepts

Aggr egat e Functi ons
Data Types

Joi ns

Nul I Val ues
Qperators

Subqueri es

Notation Conventions
This chapter includes a section for each command or topic. Each section can include
the following subsections:
m  Syntax
= Arguments
m  Description
m  Examples
m  Variants

m  SeeAlso
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The examplesincluded in this section use the JISQL syntax and are based on the
videobiz database. For a complete description of this database, refer to Figure 2-2 on
page 2-9 or Appendix D, “Videobiz Database.”
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Aggregate Functions

Obtain information about rows or groups of rows

functi onNane ([ DI STI NCT] expression)

functi onNane

One of the following aggregate functions: AVG, COUNT, MAX, M N or SUM

DI STI NCT

Eliminates duplicate values before the function is applied. Thiskeyword can
be used with AVG, COUNT or SUM It is not allowed with COUNT(*), MAX or M N.

expressi on

A constant, column name, subguery, or any combination of these connected
by arithmetic or bitwise operators (AND and OR).

Description  Aggregate functions calculate different types of summary information on rowsin a
databasetable. All of the aggregate functionsignore null values, with the exception of
COUNT(*). Table 6-1 lists the aggregate functions supported in JDB.
Table 6-1 Aggregate functions supported in JDB
Aggregate function  Description
COUNT Countsthe total number of rows retrieved with the SELECT
statement. COUNT( *) calculates the number of rows
retrieved. COUNT( col unmName) calculates the number of
rows containing avalue in the specified column; therefore,
it ignores null values.
AVG Calculates and returns the average value of the specified
numeric column or expression.
MAX Returns the largest value of the specified column or
expression.
M N Returns the lowest value of the specified column or
expression.
6-4 L Reference



Aggregate Functions

Example

Table 6-1 Aggregate functionssupported in JDB (Continued)

Aggregate function  Description

SUM Returns the sum of the values entered in the specified
numeric column or expression.

Aggregate functions generally appear in aselect list, in aHAVI NG clause, or in
conjunction with aGROUP BY clause. When used in the same statement as a GROUP BY
clause, aggregate functions return summary information on each group of data.
Aggregate functions are not valid in the WHERE clause of SELECT statements.

The following statement finds the number of video titles entered in the database by
guerying for acount of therowsinthetitl es table:

SELECT COUNT(*) FROM titles;

. TE

Thefollowing statement usesthe DI STI NCT keyword to cal cul ate the number of video
titles that have a copy of the tape available for rental.

SELECT COUNT(distinct title_id) FROMtapes WHERE status = 'A';

S

Thefollowing statement cal cul ates the average number of rentals per customer and the
average rental amount;

SELECT AVE@ numrental s), AVErent_anpunt) FROM custoners;

o 85

D312.295442
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The following statement queries for the least number of times a copy of avideo has
been rented:

SELECT M N(ti mes_rented) FROMtapes;

.20

The following statement cal cul ates the money collected from video rentals for a
particular day:

SELECT SUM anount _pai d) FROM rental s
VWHERE rental _date LIKE '1993/10/22% ;

o 71.480

The following statement cal culates the number of times a particular title has been
rented:

SELECT SUMtimes_rented) FROMtapes
VWHERE title_id = 12;

DIN

See Also GROUPBY Clause, HAVING Clause
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BETWEEN Predicate

Specify a range of data values

Description

Example

[ NOT] BETVEEN x AND y

The BETWEEN predicate, located in the WHERE Clause, specifies arange of database
valuesto beused in determining aresult set. Therange specifiedisinclusiveof x andy.

If the NOT keyword is specified, only rows outside the specified range are included in
theresult set.

The following statement lists videos whose length is between an hour and two hours:

SELECT title_id, nane, filmmnutes FROMtitles
VWHERE fi |l m m nutes BETWEEN 60 AND 120;

title_id: a6
name:; ‘After Hours'
film_minutes: g5

title_id: 1

Name: Airplanel!’
film_minutes: 25

The following statement deletes al the film rentals that occurred in 1989:

DELETE FROM rental s WHERE rental _date
BETWEEN ' 1989/ 01/ 01 00: 00: 00" AND ' 1989/12/31 23:59:59';

Thefollowing statement finds which current customerslivein a series of postal codes:
SELECT cust _id, first_name, |ast_nane FROM custoners

VWHERE post al _code BETWEEN 10200 AND 10299
AND nenber _status <> '’
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cust_id: 1
first_name: "Kelh
last_name 'Robinson'
cust_id: 2
first_name: Alexander!

Variants  Thefollowing statement performs the same query, finding the current customersin the
designated series of postal codes, without the BETWEEN predicate;
SELECT cust _id, first_name, |ast_nanme FROM custoners
VWHERE post al _code >= 10000 AND postal _code <= 10199
AND nenber _status <> '’

See Also  WHERE Clause
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CREATE DATABASE Statement

Create a new database

CREATE DATABASE dat abase- nane

dat abase- nane

A uniqueidentifier for the database. Since the database appears as afile on
the operating system, itsidentifier must follow the naming conventions for
the operating system. If the database name contains characters that are not
alphanumeric or if you are including a path name, the name must be enclosed
in single quotation marks.

Description  The CREATE DATABASE statement creates anew database. A database must be created
before you can declare a connection to it. Y ou can create a database when you are
connected to JDB using the identifier @syst em when you are connected to another
JDB database, or when you are using JISQL .

Creating the First Database

Y ou can create your first database in JDB either by using J SQL or by writing a JPL
procedure.

JISQL

To create the database in JISQL, first you need to start the program. For
UNIX systems, it is usually located in $SMBASE/ ut i | . To start it, type:

jisql
Or, click on the J'SQL icon.
The JDB 1SQL window opens.

To create the database, choose Database — Create Database. The Create
Database window opens.

Enter the name of the database you want to create, select the Connect after
creation check box, and choose OK. This creates the database and
automatically connectsto it so that you can then create database tables.
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JPL
The equivalent JPL procedureis asfollows:

dbns decl are syscon connection for database @ystem
dbns run create database dat abase- nane

dbnms cl ose connection syscon

dbns declare cl connection for database database-nane
dbns run create table table-nane ...

Example  CREATE DATABASE vi deobi z;

If the database name contains non-al phanumeric characters or if you are including a
path name, enclose the name in single quotation marks:

CREATE DATABASE ' vi deo. db';

CREATE DATABASE '/ usr/ hone/ vi deobi z';
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CREATE TABLE Statement

Creates a new database table

CREATE TABLE t abl e- nane (

colum-nane data-type [(length)] [NOT NULL] [, columm-nane ...]
[ PRI MARY KEY (columm-nane [, colum-nanme ... ] ), ]
[UNIQUE (colum-nane [, colum-nanme ... ] ), ]
[ FOREI GN KEY (col um-nane [, colum-nanme ... ] )
REFERENCES t abl e- name (col um-nanme [, colum-nane ...]) [ ,] ]

)

t abl e- nane
Identifier for the table to be created. This identifier must be unique to the
database. Identifiersin JDB must start with aletter but may contain letters,
numbers, and underscores.

col um- nane
Identifier for the column. Each column identifier must be unique within the
table.

dat a-type
Data type for the column. For char datatypes, al engt h must also be
specified. For more information on data types, refer to page 6-15.

NOT NULL
Specifies that a value must be entered for the column. The value for the
column cannot be null.

PRI MARY KEY
Specifies the primary key column(s) for thistable. Any column specified as
aprimary key must be specified as NOT NULL.

UNI QUE
Specifiesthat acolumn or group of columns must contain aunique entry. Any
column specified as unique must be specified as NOT NULL. Column(s)
specified in aPRI MARY KEY clause do not need to be declared as UNI QUE.

FOREI GN KEY
Specifiesthe foreign key columnsfor thistable. Any such column must refer
to aprimary or unique key in the referenced table. Matching between the
foreign and primary keysis performed in the order the columns arelisted, not
by their names.
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Description

REFERENCES
Specifies the database table and the column name in that table for the foreign
key column. If morethan one columnislisted, the order of the columnslisted
in the FOREI GN KEY clause must match the order of the columnsin the
REFERENCES clause.

The CREATE TABLE statement creates a new table in the current database with the
specified columns. For each column, you must specify the following:

= Column name
m  Datatype
m  Length, if the datatypeis char

JDB isacase-insensitive database system. No matter which case you use to enter your
table and column names, JDB stores the names in lower case.

Specify Primary and Foreign Keys

Y ou need to specify the primary and foreign keys when you create the table. The
primary key isthe column containing adifferent valuein every row, which ensuresthat
al rows are unique. In cases where one column does not perform this function, you
must specify two or more columns whose values together form aunique entry. Thisis
called acomposite key. Null values are not allowed in the primary key columns;
therefore, the column definitions for those columns should contain the keyword NOT
NULL.

Foreign keys are columns in the database table that are primary or unique keysin
another database table. Data entered into aforeign key column should exist asavalue
in the other database table. The data type for the foreign key column and its
corresponding primary or unique key must be the same.

Although JDB does not enforce referential integrity based on your primary and foreign
keys, it is recommended that you enter primary and foreign key information for your
database tables.

Maximum Row Length

In JDB, there is a maximum row length of 1K. In other words, the sum of the table's
column sizes cannot exceed 1K. The base length of the various columnsis:
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Example

Data type Base length

CHAR Specified length

I NT 4 bytes (stored as LONG in the current
release)

LONG 4 bytes

FLOAT 12 bytes

DOUBLE 12 bytes

DATETI ME 9 bytes

Thelength of acolumn isdefined asits base length plus an additional 2 bytesfor flags.

The following statement creates a table whose size equals 1028 ((255+2) * 4). Since
that totd is greater than 1024, JDB reports the error “Maximum record length
exceeded.”

CREATE TABLE t oobi g (
a CHAR (255),
b CHAR (255),
c CHAR (255),
d CHAR (255));

The following statement creates the actors table with act or _i d asthe primary key:

CREATE TABLE actors (

actor _id I NT NOT NULL,
| ast _nane CHAR ( 25) NOT NULL,
first_name CHAR ( 20)

PRI MARY KEY (actor_id));
The following statement creates the rentalstable:

CREATE TABLE rental s (

cust _id I NT NOT NULL,
title_id I NT NOT NULL,
copy_num I NT NOT NULL,
rental date DATETI ME NOT NULL,
due_back DATETI ME NOT NULL,
return_date DATETI ME ,

price FLOAT NOT NULL,
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late fee FLOAT NOT NULL,
anmount _pai d FLOAT NOT NULL,
rental _status CHAR (21 NOT NULL,
rental _comment CHAR ( 76) ,

nodi fi ed_dat e DATETI ME NOT NULL,
nmodi fi ed_by CHAR ( 8) NOT NULL,

PRI MARY KEY (cust_id, title_id, copy_num rental date),
FOREI GN KEY (cust _id) REFERENCES custoners (cust_id),
FOREI GN KEY (title_id, copy_num

REFERENCES tapes (title_id, copy_nuny,
FOREI GN KEY (nodi fi ed_by) REFERENCES users (user_id));

See Also  DataTypes
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Data Types

List the data types available in JDB

Description  The JDB datatypes are described in this section.

CHAR (n)

INT

LONG

FLOAT

Character column containing ASCII characters (letters, numbers and
symbols). Specify the maximum size of the column with n. n can range in
value from 1 to 255. The size of a CHAR column is n no matter how many
characters are entered into the column. If the character string islonger than n,
the string istruncated to the specified length. If the character string is shorter
than n, the string is blank-padded to the specified length. For example, an
entry of

'‘Al12

in a CHAR(4) column would be stored as

'‘Al12'

The storage size of a CHAR column isn plus 2 bytes for flags.

To enter values into CHAR columns using JI SQL, enclose the character string
in single quotation marks. To include a single quotation mark as part of the
entry, enter two consecutive single quotation marks.

If you use colon plus processing or binding in a JPL procedure, Panther
automatically formatsthe character string by enclosing the character stringin
single quotation marks and converting each single quotation mark to two
single quotation marks.

Numeric column containing whole numbers. In the current version of JDB,
all 1 NT values are stored as LONG val ues.

Numeric column containing whole numbers ranging from -2,147,483,647 to
+2,147,483,647. The storage size for an LONG column is 4 bytes plus 2 bytes
for flags.

Numeric column containing positive or negative floating point numbers. The
hardware platform determinesthe precision and range of FLOAT columns. The
storage size is 12 bytes plus 2 bytes for flags.
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DOUBLE

Numeric column containing double precision numbers. The hardware
platform determines the precision and range of DOUBLE columns. The storage
sizeis 12 bytes plus 2 bytesfor flags.

DATETIME

Numeric Columns

6-16

Date column containing both a date and time of day. The storage sizeis 9
bytes, plus 2 bytes for flags. The default format for a DATETI ME column is:
yyyy/mm/dd hh:mm:ss

For example, January 28, 1993 at 2:40 p.m. is entered as follows:
1993/01/28 14:40:00

Alternate formats for DATETI ME values include using periods instead of
colonsto separate time entries and using spaces instead of dashesto separate
date entries.

To enter DATETI ME values in J'SQL, enclose the date entry in single quotes
asin:

'1993/01/28 14:40:00

To enter DATETI ME valuesin JPL, the date should both be enclosed in single
quotes and contain double colons:

DBVMS RUN UPDATE titles \

SET rel ease_date = '1994/01/28 00::00::00" \

WHERE title id = :+title_id

If DT_DATETI ME is the Panther type of the widget containing the entry,
Panther automatically formats the date according to the specified Date/Time
format.

The datatype of each columnisstoredinthe systemtable, syscol s. Youcan
query thistable to find the data type for any column. Refer to page 4-3 for
more information on the syscol s table.

In JDB, you cannot enter numbers with leading zeros in numeric columns.

Example  Thefollowing statement creates the titles table:

CREATE TABLE titles (
title_id I NT NOT NULL,
nanme CHAR ( 60) NOT NULL,

L Reference
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genre_code CHAR ( 4 ,
dir_l ast_nanme CHAR ( 25) ,
dir_first_nane CHAR ( 20) ,
filmmnutes I NT ,
rati ng_code CHAR ( 4 ,
rel ease_date DATETI ME ,
pri cecat CHAR (21 NOT NULL

PRI MARY KEY (title_id),
FOREI GN KEY (pricecat) REFERENCES pricecats (pricecat));

Theti t1 es table contains columns of various data types. The following statement
insertsarow into thistable:

INSERT INTO titles (title_id, name, genre_code,
dir_last_nanme, dir_first_nane, filmnmnutes, rating_code,
rel ease_date, pricecat)

VALUES (72, 'Howards End', 'DRAM, 'lvory', 'Janmes', 140,
"PG, '1992/01/01 00:00:00', 'G);
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DELETE Statement

Remove information from a database table

DELETE FROM t abl e- nanme [ WHERE sear ch-condi ti ons]

t abl e- nane
Identifier for the database table.

VHERE
The WHERE clause specifieswhich rowswill be del eted. Refer to page 6-54 for
more information on the WHERE clause.

Description  The DELETE statement removes arow or rows from the specified table. To keep data
consistent across a database, you may need to delete or update rowsin other database
tables whose values depend on the deleted row.

Warning: |If no WHERE clause is specified, all the information in the tableis deleted.

Example If acustomer drops his membership, you can delete that customer from the database:
DELETE FROM custonmers WHERE cust _id = 123;

To delete avideo title from the database, you would need to delete rows from titles,
title_dscr,tapesandroles

DELETE FROM title_dscr WHERE title_ id = 134;
DELETE FROM rol es WHERE title_id 134;
DELETE FROM t apes WHERE title_id 134;
DELETE FROMtitles WHERE title_id = 134;

Y ou can delete rows using a subquery in the WHERE clause:

DELETE FROM actors WHERE actor_id IN
(SELECT actor_id FROMroles WHERE title_id = 134);

See Also  WHERE d ause
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DROP DATABASE Statement

Remove a database

Description

Example

DROP DATABASE dat abase- nane

dat abase- nane
Name of the database to be removed.

The DROP DATABASE statement del etes the specified database. The file containing the
database is removed from the operating system. If the database name contains
characters that are not a phanumeric, enclose the name in single quotation marks.

Y ou cannot drop the current database. First, you must close the connection with the
current database and connect either to another database or to the system catal og.

When you drop a database, the journal files are not deleted.
DROP DATABASE vi deobi z;
Enclose the namein single quotation marksif it contains non-a phanumeric characters.

DROP DATABASE ' vi deo. db' ;
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DROP TABLE Statement

Remove a table from the database

DROP TABLE t abl e- nane

t abl e- nane
Name of the table to be deleted.

Description  The DROP TABLE statement del etes the specified table from the database, including the
data stored in the table.

Example DROP TABLE rental s;
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GROUP BY Clause

Divide the returned data into groups according to the specified column(s)

Description

Example

GROUP BY [correl ation-nane.col um-name[ , ... ]

correl ati on- nanme
Identifier which substitutes for the table name.

col um- nane
Column used to group the data.

A GROUP BY clauseincluded in a SELECT statement lets you specify the column or
columnsto be used to divide the table into groups. Rows having an identical valuein
the specified columns are grouped together.

A GROUP BY clause is most often combined with an aggregate function in order to
obtain summary information on each group. A GROUP BY clause can also be followed
by aHAVI NG clause in order to define which groups appear in the result set.

In a SELECT statement containing a GROUP BY clause, the columns specified in the
select list or in the HAVI NG clause must either be listed in the GROUP BY clause or be
parameters of aggregate functions.

This statement finds the number of videos in each rating category:

SELECT rating_code, COUNT(*) FROMtitles
GROUP BY rating_code;

genre_code: ‘ADY!

genre_code: '"CHLD'
genre_code: '"CLAS
genre_code: "COM

A GROUP BY clause can be used to find unique entriesin a SELECT statement; however,
the DI STI NCT generally used for this purpose. The following statement lists the types
of videos found in the titles table:

SELECT genre_code FROM titles GROUP BY genre_code;
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See Also

genre_code: ‘ADY!

genre_code: '"CHLD'
genre_code: '"CLAS
genre_code: "COM

This statement using both a GROUP BY clause and a HAVI NG clause determines the
people who directed more than three videos:

SELECT dir_last_name FROM titles GROUP BY dir_| ast_nane
HAVI NG COUNT(*) > 3;

dir_last_name: Allen
dir_last_name: Weir

If your SELECT statement al so includes a WHERE clause, place the GROUP BY clause
after WHERE clause.

SELECT title_id, COUNT (*) FROMtapes WHERE status = 'A
GROUP BY title_id;

fitle_id: 1
1
fitle_id: 2
D2

Aggregate Functions, HAVING Clause, SELECT Statement
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HAVING Clause

Set search conditions in order to obtain a subset of data

Description

Example

HAVI NG sear ch-condi ti ons

sear ch-condi ti ons
Specifies the conditions for the selection of data. For a complete listing of
available conditions, refer to page 6-54.

A HAVI NGclause included in a SELECT statement allows you to select a subset of data
which has a certain value.

Generally, aHAVI NG clause appearsin conjunction with aGROUP BY clause. When this
occurs, the HAVI NG clause selects its subsets after the GROUP BY clause has been

applied.
Unlike the WHERE clause, a HAVI NG clause can include aggregate functions.

In statements using both a WHERE clause and a HAVI NG clause, the following steps
occur:

1. TheWHERE clause selects the rows meeting its search conditions.

2. The GROUP BY clause divides these rows into groups according to the specified
column(s).

3. TheHAVI NG clause excludes groups not meeting its search conditions.

4. Any aggregate function specified in the select list performsits calcul ations for
each group.

The following statement finds the customers that are frequent renters for the month:

SELECT cust _id FROMrental s
VWHERE rental _date
BETWEEN ' 1993/ 10/ 01 00: 00: 00" AND ' 1993/ 10/ 31 23:59: 59"
GROUP BY cust _id
HAVI NG COUNT (*) > 4;

JDB SQL Reference  6-23



HAVING Clause

custid: 3

cust_id: &

See Also  Aggregate Functions, GROUP BY Clause, SELECT Statement, WHERE Clause

6-24  SQL Reference



INSERT Statement

INSERT Statement

Add information to a database table

Description

I NSERT | NTO tabl e-nanme [(colum-1list)] VALUES (literal | NULL [

I NSERT | NTO tabl e-name [(colum-1list)] query-expression

t abl e- nanme
Unique identifier for the database table.

colum-1i st
Columns which will have values inserted. See the description below.

VALUES
Columns which will have values inserted. See the description below.

guer y- expressi on
Subquery used to specify data to be inserted.

The | NSERT statement entersinformation into the specified table. There aretwo forms
of thel NSERT statement. In thefirst form, you insert asingle row by specifying values
for the specified columns. Inthe second form, you use aquery to select rowsfrom other
tables to be inserted into the specified table.

Within the first form of the | NSERT statement, several format variations exist. The
simplest format includes a VAL UES clause without a column list. In this format, you
must provide a value for each column in the table. The values are listed in the same
order that was used to create the columnsin the database table.

I NSERT | NTO rol es
VALUES (72, 144, 'Margaret Schlegel');

In a VALUES clause, the column values are separated by commas. Y ou can enter
character strings, date strings, and numeric constants as column values. If you are
entering the data using JISQL, character strings and date values must be enclosed with
single quotation marks.
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Inserting Rows Using a Column List

If you do not know the column order or if you do not want to enter a value for each
column, you can add a column list to the statement:

INSERT INTO roles (title_id, actor_id, role)
VALUES (72, 144, 'Margaret Schlegel');

With this format, the first column value, 72, is entered into the first column found in
thecolumnllist, titl e_i d. The second value goes into the second column listed, etc.

If you do not specify avalue for acolumn, its value will be set to NULL.

Inserting Rows Containing aNull Value

Y ou can also enter an unknown value for any column using NULL as the column value:

INSERT INTO roles (title_id, actor_id, role)
VALUES (72, 144, NULL);

However, this syntax is not available if the column was specified as NOT NULL in the
CREATE TABLE Statement.

Inserting Rows Using a Subguery

The second syntax statement illustrates the insertion of rows using a subquery.
Multiple rows can be inserted with this format; however, you cannot have the same
table named in the | NTO clause and the SELECT statement of the query.
I NSERT | NTO rol es

(title_id)

SELECT title_id FROMtitles WHERE title_id > 75;

See Also  Null Values
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Joins

Specify the interconnection between two tables

Description

Equi-joins

FROM t abl e- name, tabl e-nanme

VWHERE t abl e- nanme. col utm- nane j oi n- oper at or
t abl e- nanme. col um- nanme

[ {AND| OR| NOT} tabl e-nane. col um-nane j oi n- oper at or
t abl e-nane. col um-nane ... ]

FROM
The FROMclause lists the tables included in the join.

t abl e- nane
Identifier for the database table.

VWHERE
The WHERE clause specifies the relationship between each set of tablesin
addition to the search conditions to be used for the statement.

col um- nane
Column from one of the specified database tables.

j oi n-oper at or
One of the following operators: =, >, <, >=, <=, or <>.

A join connects two or more database tables by specifying the relationship between
each set of tables. To specify the relationship, you connect one column from onetable
to acolumn in another table. The column names must be qualified with the table name
if thetable location isambiguous. A join can be part of aSELECT, UPDATE, | NSERT, or
DELETE statement. A join can also be included in a subquery. There are several types
of joins which will be discussed in the following paragraphs.

An equi-joinisbased on equality asindicated by the equal sign (=). Inanequi -j oi n,
all the columns in the tables being joined are included in the result set. For example,

SELECT * FROM rol es, actors
WHERE rol es.actor_id = actors.actor_id;
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This statement joins the actors and roles tables using the act or _i d column in each
table. The result set lists the actor for each role included in the roles table.

title_id: 1

actor_id: 15

role: MeCroskey'
actor_id: 15
last_name: 'Bridges'
first_narne: 'Lloyd'
title_id: 7

actar_id: 178

role: ‘Malcolm =
actar_id: 178
last_name: ""Washington'
first_name: 'Denzel’

Natural Joins

A natural joinis structured so that there is no duplication of data. The same query asa
natural join would appear as follows:

SELECT title_id,
FROM r ol es,

rol es.actor_id,
actors

first_name,

WHERE rol es.actor_id =

actors.actor _id;

| ast _nane,

rol e

The select list names the columns to be included so that the act or _i d isdisplayed
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only once.

title_id:
actor_id:
first_name:
last_name:
role:

title_id:
actor_id:
first_name:
last_name:
role:

1

14
Llosyed!
‘Bridoges"

T

178

‘Tenzel'
“Washington'
""Malcalm &'
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Multiple Table Joins

A multipletablejoininvolves morethan two tables using one or more columnsto make
the connection. The following statement adds the name of the video to the result set.

SELECT roles.title_id, titles.nanme, actors.actor_id,
actors.first_nane, actors.last_nane, roles.role
FROM roles, titles, actors
WHERE roles.title id =titles.title_id
AND rol es.actor_id = actors.actor _id;

title_id: 1
narme: ‘Airplane’
actar_jd: 15

first_narme; ‘Lloyd
last_name: '‘Bridges’

title_id: T
narme: ""Malcalm &'
actor_id: 178

first_name: 'Denzel’
last_name: "“Washington'

rale: ‘McCroskey!

role: ""Malcalm &'

Y ou could also use correlation names to formulate the query:

SELECT r.title_id, t.name, a.actor_id,
a.first_nanme, a.last_nane, r.role
FROM roles r, titles t, actors a
WHERE r.title_id = t.title_id
AND r.actor_id = a.actor_id;

Additional search conditions can be added to the WHERE clause to further restrict the

result set:

SELECT roles.title_id, titles.nane, actors.actor_id,
actors.first_name, actors.last_nane, roles.role
FROM roles, titles, actors
VWHERE roles.title_id =titles.title_id
AND rol es.actor_id = actors.actor_id
AND titles.title_id = 19;
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title_jg: 1 .
name: Field of Dreams
actor_id: ,23 -
first_name: ,KEV'” ,
last_name: ICDstr_wer .
wm
fitle_id: 14
narme: Field of Dreams'
actor_id: 141
first_name:'Frank'
last_name: "Whaley
rale: ‘Archie Graham'

Non equi-joins
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In addition to the equal sign, there are additional operators that can be specified.
Table 6-2 lists al the relational operatorsthat can be usedin joins.

Table 6-2 Join operators

Operator Description

= Equal to

> Greater than

< Lessthan

>= Greater than or equal to
<= Lessthan or equal to
<> Not equal to

Y ou can also use a BETVEEN predicate to specify arange of values.

The following query lists the videos that have the same name but have been directed
by different people:

SELECT t.title_id, t.nane, t.dir_last_nane
FROMtitles t, titles d
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Self-joins

WHERE t . nane = d. nane
AND t.dir_last_nane <> d.dir_|ast_nane;

fitle_id: 3

narme: Al of Me'
dir_last_name:Reiner'
fitle_id: 511
narme:; All of ke
fitle_id: a2
nare: 'Henmy %"

dir_last_name:'Olivier'

The previous query is called a self-join which joins a table to itself so that you can
compare valuesin the same column. To make a self-join, use correlation namesfor the
database tables in the FROM clause and in the column names.

Thefollowing self-join finds the directors who have made two different types of films—
for example, directors who have made both comedy and adventure films. All of this
information isin the titles table. For this query, the join condition is made on the
director'slast name. Then, thetwo genr e_code entriesin each join are compared, and
if they differ, the director's last name, the genre code and the name of each
corresponding video are written to the result set.

SELECT dir.dir_last_nane, dir.genre_code, dir.nanme
FROM titles gen, titles dir
VWHERE gen. dir_|l ast_nanme = dir.dir_| ast_nane
AND gen. genre_code <> dir.genre_code

dir_last_name: 'Marshall'

genre_code: SO
nare: 'Big'

dir_last_name: 'Marshall'
enre_code: 'DRAM'
narme: Awvalkenings
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Thefollowing self-join finds the actorsin video #50 who are entered in the rolestable
only for that video. It uses one version of therolestabletofind all theact or _i d codes
in video #50. It usesthe other version of thetableto find theact or _i d codesthat are
entered in the roles table only once.

SELECT r.actor_id FROMroles r, roles j
WHERE r.title_ id = 50
AND r.actor_id = j.actor_id
GROUP BY r.actor_id HAVING COUNT(j.actor_id) = 1;

actor_id: 189

actor_id: 190

actor_id: 191

See Also  Subqueries
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LIKE Predicate

Obtain data matching a specified pattern

Description

Example

colum-nane [NOT] LIKE literal [ESCAPE literal]

col um- nane
Column whose value you want to specify.

literal
Wildcard characters intermixed with portions of column values.

A LI KE predicate selects rows in which a column value matches a specified pat tern.
Y ou can enter valuesfor character stringsor date strings. Y ou can a so enter awildcard
character to substitute for a portion of the string. Table 6-3 lists the wild card
characters that can be used in JDB.

Table 6-3 Wildcard characters

Wildcard Description
% (percent sign) Substitutes for any string of zero or more characters
_ (underline) Substitutes for any single character

With the specification of an ESCAPE clause, the special meaning givento“_” and “ %"
can be disabled. NOT LI KE selects rows that do not match the specified pattern.

This query finds all the videos released in 1989:

SELECT title_id, nane FROMtitles
VWHERE rel ease_date LIKE ' 1989% ;
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title_id: 68
narme;  ‘'Born onthe Fourh of July!

fitle_id: 14
name: ‘'Cinema Paradiso’

title_id: 17

name: ‘'Dead Poets Society!

Thefollowing examplereturnsrowswherethedscr _t ext beginswith an underscore.
The backslash removes the special meaning for the underscore, but not for the percent
sign:

SELECT * FROM title_dscr
VWHERE dscr_text LIKE '\_% ESCAPE ‘\"';

title_id: 40
line_nao: 1

descr_text. ' |ntense_film of seltdestructive talk show host'

See Also  WHERE Clause
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Null Values

Specify an unknown value

Description

Examples

In | NSERT statements
VALUES {literal | NULL} [ , {literal | NULL} ]

In SELECT statements,
VWHERE col umm-name |'S [ NOT] NULL

In UPDATE statements
SET colum-nanme = {literal | NULL}
[ , colum-name = {literal | NULL} ]

When acolumnisset to NULL, it specifiesan unknown or an unspecified value. A NULL
value is not the same as a blank or a zero entered into a column.

If you are using a comparison operator, be aware that NULL isnot avalue and therefore
cannot be compared to any other value. As an example, the following WHERE clause
would evaluateto truefor all valuesof thet i mes_r ent ed column that are greater than
75, but would evaluate to false if the column is set to NULL.

WHERE times_rented > 75
The examples illustrate the uses of NULL valuesin different types of statements.
The following statement inserts a null value into the role column:

INSERT INTO roles (title_id, actor_id, role)
VALUES (16, 276, NULL);

An error occursif you attempt to insert anull value into a column which was created
asNOT NULL. Thefollowing statement returns the error NULL not allowed since the
columnact or _i d wasspecified asNOT NULL inthe CREATE TABLE statement for the
rolestable.

INSERT INTO roles (title_id, actor_id, role)
VALUES (27, NULL, 'Aunt Cussie');

The following statement selectsrowswherether at i ng_code column containsanull
value:

SELECT nane FROM titles WHERE rating_code | S NULL;
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All of ke
‘Cinema Paradiso’
'Das Book!

'Henmy %"
‘Mt Brilliant Career’
'Rashomon'

The following statement updatesther ent al _conment column to anull value for
every row in the rentals table:

UPDATE rental s SET rental _comment = NULL;

The following statement updatesther ent al _conmment to anull value for a specific
rental:

UPDATE rentals SET rental _comment = NULL
WHERE cust_id = 6
AND title_id = 69
AND copy_num = 2
AND rental _date = '1993/10/29 18:00: 00';

In order to obtain aunique entry for the rental stable, you must include an entry for the
cust _id,title_id, copy_numandrental _date columns.
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Operators

Description  This section describes the various operators available in JDB.

Arithmetic Operators

Arithmetic operators allow you to perform cal cul ations on datain the database without
altering the data. They are available to use with any numeric column. If the valuein
the column is NULL, the result will also be NULL.

Table 6-4 lists the arithmetic operators that are available in JDB.

Table 6-4 Arithmetic operators

Operator Definition

+ Addition

- Subtraction

* Multiplication
/ Division

The arithmetic operators adhere to the following order of precedence:
1. multiplication, division
2. subtraction, addition

Among operatorsthat have the samelevel of precedence, the order of executionisfrom
left to right. The order of precedence can also be explicitly specified using parentheses.
For more information, refer to the section on logical operators.

The following statement uses an arithmetic operator to calculate the price with sales
tax on an item:

SELECT pricecat, price * 1.0825 FROM pricecats
VWHERE pricecat = 'N;

Arithmetic operators can also be used in calculations that perform comparisons. The
following statement finds rental s where the amount paid was greater than double the
rental fee:
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SELECT cust _id, title_id, rental _date FROMrental s
VWHERE anount _paid > price * 2;

Comparison Operators

Comparison operators alow you to compare one expression with another expression,
where an expression is defined as a column name, a constant, a function, or any
combination of column names, constants and functions.

Table 6-5 lists the comparison operators that are available in JDB.

Table 6-5 Comparison operators

Operator Definition

= Equal to

> Greater than

< Lessthan

>= Greater than or equal to
<= Lessthan or equa to
<> Not equal to

When character or date strings are used in comparisons, they need to be enclosed in
single quotation marks. Also, in these comparisons, numbers are greater than
uppercase letters, and uppercase | etters are greater than lowercase | etters. For character
strings, > asks for character strings closer to the end of the alphabet, < for character
strings closer to the beginning of the alphabet. For date strings, > asks for dates later
than the one specified and < asks for dates earlier than the one specified.

The following query asks for the videos whose length is greater than three hours:

SELECT title_id, name FROMtitles WHERE filmm nutes > 180

title_id: 1%
name: 'Dances With Wolves'

title_id: 31

name: 'Reds'
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The following query lists the customers who joined during the current year:

SELECT cust _id, first_name, |ast_nane FROM custoners
WHERE nenber _date >= '1993/01/01 00: 00: 00" ;

cust_id: 13
first_name: '‘Robert'
last_name: Hartley'

cust_id: 14

first_name: '‘Howard'
last_name: 'Borden’

Querying for a specific range of values can be accomplished using a series of
comparison operators or aBETWEEN predicate. The following statements would return
the same data:

SELECT title_id, name FROMtitles
VWHERE fil m m nutes BETWEEN 150 AND 180;

SELECT title_id, name FROMtitles
VWHERE fil m m nutes >=150 AND fil mm nutes <= 180;

fitle:id: 15
name:. 'Amadeus’

title_id: 47
hame: 'Kagemusha'

title_id: 77
narme: 'Malcolm &

Logical Operators
Logical operators join sets of search conditions together.

Table 6-6 liststhe logical operatorsthat are availablein JDB.

Table 6-6 Logical operators

Operator Definition
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Table 6-6 Logical operators

AND Joins two conditions and returns results when both
conditions are true.

OR Joins two conditions and returns results when either
condition is true.

AND operators take precedence over OR operators unless you change the order of
execution by using parentheses. Also, NOT takes precedence over AND.

If you wanted to find the science fiction videos that either have a PG or G rating or that
areover three hourslong, thefollowing query would not return the correct results. This
query first finds the science fiction videos that have a PG or G rating. Then, it finds
any videos over three hours long.

SELECT title_id, name, filmmnutes FROMtitles
VWHERE genre_code = ' SCHIl'
AND rating_code IN (‘G , 'PG)
OR filmmnutes > 180;

fitle:id: 1%
name:; ‘Tances With Wolves'
film_mminutes: 191

title_id: x|
name: 'Reds’
film_minutes: 200
title_id: a7

Name: '‘Starman’
film_minutes: 112

The addition of parentheses finds science fiction videos that either have a PG or G
rating or that are over three hours long.

SELECT title_id, name, filmmnutes FROMtitles
VWHERE genre_code = ' SCFIl'
AND (rating_code IN ("G, '"PG)
OR filmmnutes > 180);
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title:id: ar
Name: 'Starman’
film_minutes: 112

fitle_id: 38
nare: ‘Star Trek: The Maotion Picture”
film_minutes: 1232

title_id: 45
Name: 'Star Wars!
film_minutes: 121

Remember that if acolumnis set to NULL, no comparison operator will retrieveit. The
value of null is unknown. The following example would find the video titles whose
lengthislessthan an hour but would not find the ones whose length isentered asNULL:

SELECT title_id, nane FROMtitles
WHERE film m nutes < 60;
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ORDER BY Clause

Specify the order for the query results

Description

6-42

Example

ORDER BY {integer | [correlation-nanme.]colum-nanme} [ , ... ]
[ASC | DESC]
i nt eger

If integer is specified instead of acolumn-name, it refers to the position of a
column or expression in the select list.

correl ati on- nane
Identifier which substitutes for the table name.

col um- nane
Specifies the column or columns to be used for sorting the result set.

ASC
Specifies that the result set isto be sorted in ascending order. Thisisthe
default.

DESC
Specifies that the result set isto be sorted in descending order.

An ORDER BY clause sortsthe result set according to the specified column or columns.
The columns specified in the ORDER BY clause must also be specified in the select list
of the SELECT statement. By default, the sort occursin ascending order which liststhe
smallest valuefirst. Y ou can set the sort order by specifying ASCfor ascending or DESC
for descending order.

If you list more than one column in the ORDER BY clausg, it creates a nested sort. The
sort for the first column takes precedence and occurs first. Then, within each of these
groups, the rows are sorted again according to the value of the second column.

Instead of listing column namesin the ORDER BY clause, you can use integersto refer
to the column position.

Thefollowing SELECT statement without an ORDER BY clause returnsthelist of video
titles in the order shown in the result set:

SELECT title_id, name, genre_code FROM titl es;
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title:id: 56
narme: ‘After Hours'
denre_code' SO

title_id: 1
name: Airplang”
denre_code' SO

title_id: 5
name: Al That Jazz'
denre_code'MUS!

title_id: 2
narme: ‘Aliens'
genre_code'SCFI

With the addition of an ORDER BY clause on the genre code, followed by the video
name, the statement returns the datain the following order:

SELECT title_id, name, genre_code FROMtitles
ORDER BY genre_code, nane;

fitle:id: 0
nare: 'FiA!
genre_code: Al

fitle_id: TE
nare: 'Raiders ofthe Lost Ark"
genre_code: Al

title_id: 49

nare: 'Romancing the Stong!
genre_code: Al

If you useintegersinthe ORDER BY clauseto refer to the column position, the previous
statement appearsin the following syntax:

SELECT title_id, name, genre_code FROMtitles
ORDER BY 3, 2;

genr e_code isthethird column appearing in the select list, and name is the second
columnin the select list.
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SELECT Statement

Obtain information from a database table

SELECT [DI STINCT] {select-list | *} FROMtabl e-nane

[correlation-nane] [, ...]
[ WHERE sear ch- condi ti ons]
[ GROUP BY [correlation-nane.]colum-name[, ...]]
[ HAVI NG sear ch- condi ti ons]
[ ORDER BY {integer | [correlation-name.]colum-nanme} [, ...]]
DI STI NCT

Exclude any duplicate rows from the result set.

select-1i st
A series of column names, qualified by the table name if more than one
database table is being accessed, and/or aggregate functions.

Selects every column from every tablelisted in the FROMclause.

t abl e- nane
Identifier for a database table.

correl ati on-nane
Identifier which substitutes for the table name in the remainder of the
statement.

WHERE
The WHERE clause specifies asearch condition or ajoin. For moreinformation
on joins, refer to page 6-27. For more information on the WHERE clause, refer
to page 6-54.

sear ch-condi ti ons
Specifiesthe conditionsfor the selection of data. For more information, refer
to page 6-54.

CROUP BY
The GROUP BY clause specifies the column used to divide the result set into
groups. For more information, refer to page 6-21.

HAVI NG
The HAVI NG clause specifies a search condition. For more information, refer
to page 6-23

6-44 QL Reference



SELECT Statement

ORDER BY
The ORDER BY clause specifies the column(s) used to sort the result set. For
more information, refer to page 6-42.

Description  The SELECT statement obtains data from the specified database table or tables. Inits
simplest form, the SELECT statement retrievesall the datafrom all the columnsin the
named table:

SELECT * FROM titles;

title_id: 56

narme: ‘After Hours'
genre_code:  'COp
dir_last_name: 'Scorsese’

dir_first_name: '"nartin’
film-minutes: 9§

rating_code: 'R
release_date: 1986/01/01 00:00:00

However, this syntax is not recommended for use inside an application. It is
recommended that you include a select list in a SELECT statement.

Specifying a Select List

A select list determines which columns will be included in the result set. In the
following example, the select list contains the name, genr e_code, di r _| ast _name
andfil m mi nut es columns:

SELECT nane, genre_code, dir_last_name, filmmnutes
FROM titl es;
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narme: ‘After Hours'

genre_code: 'O
dir_last_name!'Scorsese’
filrm minutos: 9

narme: ‘Aliens'
genre_code: 'SCFI
dit_last_name'Cameran’
film-minutes: 134

The select list can also include aggregate functions.

SELECT AVG (filmmnutes) FROM titl es;

ils

Specifying awsere Clause
Y ou can choose which rowswill be apart of the result set by including a WHERE clause;

SELECT nane, genre_code, dir_|last_nanme, filmmnutes
FROM titles WHERE dir_last_name = '"Wir';

n=me: 'Dead Poets Society”
genre_code: DR AR
dir_last_name: wazair
film-minutes:  1ap

Marme: 'Pichic at Hanaing Rock!'
genre_code: DR AR

dir_last_name: spiair
film-minutes:  11p

There are other search conditions avail able. Refer to page 6-54 for information on the
VHERE clause.

Obtaining Unique Entries

Y ou can include only unique rows in the result set by specifying the keyword
DI STI NCT. The following statement gets alist of directors:
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SELECT dir_l ast_nanme FROM titles;

dir_last_name: 'Scorsese’
dir_last_name: 'Spielbery’
dir_last_name: 'Branaugh'
dir_last_name: ‘'Wasdan'
dir_last_name: 'Branaugh'

By using DI STI NCT, the duplicate names are excluded from the result set:

SELECT DI STINCT dir_|l ast_nane FROM titl es;

dir_last_name: 'Scorsese’
dir_last_name: 'Spielbery’
dir_last_name: 'Kasdan’
dir_last_name: 'Branaugh'

Obtaining Data from Multiple Tables

Y ou can obtain information from more than one database table by using joins:

SELECT name, first_nane, |ast_nane, role
FROM actors, titles, roles
VWHERE titles.title_id = roles.title_id
AND actors.actor_id = roles.actor_id;

narme: ‘ABmadeus’
first_name: 'F. Murray”
last_name: ‘Abrabam’
role: 'Galier

nare: ‘Moonstruck’

first_name: 'Danmy
last_name: '‘Ajello’

role: Johnny Camareri’

Refer to page 6-27 for more information on joins.

See Also BETWEEN Predicate, Joins, GROUP BY Clause, HAVING Clause, Subqueries,
WHERE Clause
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Subqueries

Nest a SELECT statement within another statement

In asubquery, you can nest a SELECT statement within a SELECT, | NSERT, UPDATE, or

DELETE statement. The main syntax restriction is that a subquery cannot contain an
ORDER BY clause. Refer to the sections on each keyword for any additional syntax
restrictions. The subquery is enclosed in parentheses. Many statements using
subqueries can aternatively be constructed using joins.

There are five keywords used for subqueries: EXI STS, I N, ANY, ALL, and SOVE. These
are explained below.

VWHERE [ NOT] EXI STS (subquery)

The EXI STS keyword tests for the presence of aresult set from the subquery.
The subguery can contain one or more columns. Since you are testing to see
if any rows are returned, you can use SELECT * instead of aselect list in the
subquery.

If the NOT keyword is also specified, the WHERE clauseis satisfied if there are
no rows in the result set.

The following query checksto seeif all of the video titles have entriesin the
rolestable:

SELECT title_id FROMtitles WHERE NOT EXI STS
(SELECT * FROM rol es
VWHERE roles.title_id =titles.title_id);

title -id: 71

Description
EXI STS
I'N
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A subquery using the keyword IN is equivalent to the same subquery using
=ANY.

The following query lists which science fiction movies a customer has
previously rented:

SELECT title_id, nane FROMtitl es WHERE genre_code = ' SCFI'
AND title_id IN
(SELECT title_id FROMrental s
VWHERE cust _id = 6);

title_id: *a7
namme: '‘Starman'

title_id: 45

name: 'Star YWars'

ANY, ALL, SOVE
VHERE expression compari son-operator ANY (subguery)WHERE expression
comparison-operator ALL (subquery)WHERE expression compari son-operator
SQOVE (subquery)

The keywords ANY, ALL, or SOVE are used with a subquery with one of the
following comparison operators: >, >=, <, <=, <>, or =,

A subquery using ANY or SOVE teststo seeif the comparisonistruefor at least
one of the values returned by the subquery. If the subquery returns no value,
the search condition isfalse.

SELECT title_id, name FROMtitles WHERE title_id = ANY
(SELECT title_id FROM tapes WHERE status = 'I"');

title_id: 1
name: “Airplane'

fitle_id: 2

name: 'Aliens'

A subquery using ALL tests to seeif the comparison istrue for every value
returned by the subquery. If the subquery returns no value, the search
condition is true as well.

The following query teststo see which actors are not in the roles table:
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SELECT actor _id, first_nane, |ast_nane FROM actors
VWHERE actor_id <> ALL
(SELECT actor_id FROM rol es);

actor_id: 18
first_name: 'Stanislas Carre’
last_name: ‘de Malbery'

actor_id: 120
first_name. 'Penelope Ahn'
last_name: 'miller'

The keywords ANY, ALL, or SOVE can be omitted if you know that the
subquery will return exactly one value. The following example returns one
value by using an aggregate function. This query finds the customers whose
rental amount was higher than average:

SELECT cust _id, first_name, |ast_nanme FROM custoners
WHERE rent _anount >
(SELECT AVQrent _ampunt) FROM custoners);

cust_id: 1
first_narme: 'Ke|k
last_name: 'Rohinson’

cust_id: a

first_name: 'Michael
last_name: 'Stedman’

Nested Subqueries
A subquery can also contain another subquery.

The following query finds the videos depicting dramatic stories that are also in the
rentals table:

SELECT title_id, name FROMtitles WHERE title_id IN

(SELECT title_id FROMrentals WHERE title_id IN
(SELECT title_id FROMtitles WHERE genre_code = ' DRAM));
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fitle_id: 4
narme: ‘Allthe President's Men'

title_id: &

name:. ‘'Amadeus’

See Also  Joins
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UPDATE Statement

Update information in a database table

Description

Examples

UPDATE t abl e- nane SET col utm-nane = value [, ...]
[ WHERE sear ch- condi ti ons]

t abl e- nane
Unique identifier for the database table.

SET
The SET clause lists both the columns to be updated and the new values for
those columns.

col umMm- nane
Name of the column to be modified.

WHERE
The WHERE clause specifies which rows will be updated. Refer to page 6-54
for more information on the WHERE clause.

search-condi tions
Specifiesthe conditionsfor the selection of data. For more information, refer
to page 6-54.

The UPDATE statement modifies the value of one or more columns in the specified
table.

If the UPDATE statement is part of atransaction, the update can be undone by rolling
back the transaction.

Warning: |If you omit the WHERE clause, all rows in the table are updated.

Thefollowing statement increases each price category by 10%. Sincethereisno WHERE
clause, this statement updates each row in the pricecats table:

UPDATE pricecats SET price = price * 1.1;
The following statement updates the price category for avideo:

UPDATE titles SET pricecat = 'G WHERE title_id = 57;
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See Also

The following query updates the member status to the frequent renter category if a
customer rents over 10 videos a month:

UPDATE custoners SET nenber_status = 'F
WHERE cust _id IN

(SELECT cust_id FROMrental s
VWHERE rental _date

BETWEEN ' 1993/ 09/ 01 00: 00: 00" AND ' 1993/ 10/ 01 00: 00: 00’
GROUP BY cust_id HAVING COUNT(*) > 10 ');

WHERE Clause
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WHERE Clause

Specify search conditions and/or specify the relationship between tables

Description

Search
Conditions

WHERE sear ch-condi tions
VWHERE col umm- nane j oi n- operat or col um- nane

sear ch-condi ti ons
Specifies the conditions for the selection of data.

col um- nane
Specifies a column in each of thetablesto be joined.

j oi n-oper at or

Specifies the join operator. Refer to page 6-27 for more information about
joins.

The VHERE clause performs two functions:
m  Specifying the search conditions for the result set.
m  Specifying the connection between tables named in the FROMclause.

A result set contains only the rows in the database that meet the search conditions. If
more than one search condition isincluded in a WHERE clause, connect the conditions
with the logical operators AND or OR.

Search conditions can include the following:

BETWEEN
VWHERE [ NOT] expression [ NOT] BETWEEN expressi on AND
expressi on
The BETWEEN predicate specifies arange of database values. The following
statement returns al the customers who joined during a certain year:

SELECT cust _id, first_name, |ast_nane FROM custoners
WHERE nenber _dat e BETWEEN ' 1992/ 01/ 01 00: 00: 00
AND ' 1993/ 01/ 01 00: 00: 00';
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EXI STS

cust_id: 7
first_name: 'Felix
last_name: 'Unger

cust_id: a
first_name: 'Oscar’
last_name: ‘mMadison'

VWHERE [ NOT] EXI STS subquery

The EXI STS keyword tests for the presence of aresult set from the subquery.
If the NOT keyword is also specified, the WHERE clauseis satisfied if there are
no rows in the result set. The subquery is enclosed in parentheses.
Noticethat the subquery uses an * instead of aselect list sinceyou are merely
testing whether rows meet the subconditions specified in the query.

SELECT title_id, name FROMtitl es WHERE EXI STS
(SELECT * FROMtapes WVHERE title_id = tapes.title_id
AND status = "1");

title_id: 1
natme:  CAirplane’

title_id: 4

name: CAllthe President's Men'

VWHERE expression [NOT] | N subquery

WHERE expression [NOT] IN val ues-1ist

The 1 Nkeyword evaluates whether or not the expression in the WHERE clause
matchesarow inthe subquery or avalueinthevalueslist. The subquery using
I N can only return one column, but it can return more than one row.

The following query uses avalues list to find the adventure and science
fiction videos. It tests whether the genr e_code for each video matches ADv
or SCFI .

SELECT nane, rating_code FROM titles
VWHERE genre_code IN (" ADV', 'SCFI'");
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6-56

narme: ‘Aliens'
rating_code: 'R

narmc: 'Fia
rating_code: 'R’

nare: 'Raiders ofthe Lost Ark!

rating_code: 'PG!

'S NULL
VWHERE col umtm-name |'S [ NOT] NULL
Thekeyword | S NULL searchesfor null valuesin the specified column.

SELECT name FROMtitles WHERE rating_code IS NULL;

name: Al of Me;
name:  'Cinema Paradiso’
name:  'Das Boot'

LI KE
VWHERE col utm-name [NOT] LIKE literal [ESCAPE literal]
A LI KE predicate selects rows where a column val ue matches a specified
pattern. The following query finds the video titles that begin with “M.”

SELECT title_id, name FROM titl es WHERE nanme LIKE ' M4

titte_id:  ¥7
name:  ‘malcolm X

fitle_id: &4
name:  ‘Marriage of Maria Braun, The'

fitle_id: 70
M

Operators
VWHERE expression {> | < | >=| <=]| =] <>}{expression
subquery}
Operators allow you to compare column values. The following query finds
the customers who have rented more than 2000 videos. For moreinformation
on using operatorsin subqueries, refer to page 6-48.

SELECT cust _id, first_name, |ast_nanme FROM custoners
VWHERE numrentals > 200;
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cust_id: 1
first_name: 'kell!
last_name: 'Rohinson

cust_id: 2

first_name: ‘Alexander’
last_name: 'Scott’

Specifying Joins

The WHERE clause also specifies the interconnecting columns between tablesin joins.
Thefollowing statement illustratesamultiplejoin. For additional information onjoins,
refer to page 6-27.

SELECT name, first_nane, |ast_nane, role
FROM titles, actors, roles
VWHERE titles.title_id = roles.title_id
AND rol es.actor_id = actors.actor_id
AND titles.title_id = 62;

name: ‘Ot of Africa’
first_name: Klaus Maria'
last_narme: "brandauer’
role: '‘Bror

narme: ‘Ot of Africa’
first_name: 'Fobert’
last_name: '‘Redford'
rale: Derpsg”

See Also BETWEEN Predicate, Joins, LIKE Predicate, Null Values, Operators, Subqueries
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CREATE DATABASE dat abase- nane

CREATE TABLE t abl e- nane (
col um-nane data-type [(length)] [NOT NULL] [,

[ PRI MARY KEY (col um- nane,

[ UNI QUE

[ FOREI GN KEY (col um-nanme [,

REFERENCES t abl e- nane (col um-nane [,

]

CREATE TABLE t abl e- nane (

col umil
col um?2
col um3
col um4
col umb
col umé6
PRI MARY

FOREI GN

)

data-type [(Ilength)]
data-type [(Ilength)]
data-type [(length)]
data-type [(Il ength)]

col um- nane
(col um-name [, col um-name

NOT NULL,
NOT NULL,
NOT NULL,
NOT NULL,

data-type [(length)],
data-type [{length)],
KEY (col uml, colum?2),
UNI QUE (col um?2),
UNI QUE (col um3, col um4),
KEY (col um5, col ums6)
REFERENCES t abl e2 (col um,
FOREI GN KEY (col umb5) REFERENCES tabl e3 (col um)

col um),

1),
1),

col um- nane

]

1)

DELETE FROM t abl e- nane [ WHERE sear ch-condi ti ons]

DROP DATABASE dat abase- nane

DROP TABLE t abl e- nane

I NSERT | NTO t abl e-name [(colum-1list)]

VALUES (literal| NULL [,

SELECT [ DI STINCT] {select-list
FROM t abl e-nane [correl ation-nane] [,
[ WHERE sear ch- condi ti ons]
[ GROUP BY [correlation-nane.]colum-nane [,
[ HAVI NG sear ch- condi ti ons]

[ ORDER BY ({i nt eger |

1)
I NSERT | NTO t abl e-nane [col um-nane [,

UPDATE t abl e- nane SET col um- nane
[ WHERE sear ch-condi ti ons]

L Reference

“}

val ue [,

-1

-]

]

col um-nane ..

col um- nane

11

1) 0

...]]1 query-expression

[correl ati on-nane.]col um-nane} [, ...]

]
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A JDB Utilities

This chapter describes the utilities available with JDB:

m i sgql —A command-line interactive SQL utility

m j dbrol | —Updates adatabase using its journal files

m jisql —Graphica interactive SQL editor

m  nksql —Outputs SQL statements for the specified database

®m t bl dat a—Imports/exports data to and from a database
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isql

Access a command line interactive SQL utility

Description

Starting 1SQL

i sql dat abaseNane

dat abaseNane
Specifies the name of the database or @yst emif a database isn't available.

Thei sql utility isacommand-line interactive editor for JDB that lets you to execute
any database statement. It is provided as a command-driven alternative to the J SQL
graphical environment described in Chapter 5, “Using JISQL..”

Whilei sql and JISQL are similar in many respects, they are not identical. JISQL has
aseriesof macro commandsthat are not availableini sql , s0 JISQL scripts containing
these commands will not run under i sql . Although the SQL commandsini sql end
with a; asatermination character, all JJSQL commands terminate with a; . Use the
interactive SQL capability described here only if you want to bypass the J SQL
environment.

Tostarti sql , at the command line, type:
$SMBASE/ j db/ bi n/i sql dat abaseNane

where dat abaseNane is the name of an existing database or @yst emif a database
isn’t available. The screen displaysthe following numeric prompt where you can enter
any JDB statement: 1>

Creating a New Database

If thisisyour first JDB session, or if you want to create anew database, first starti sql .
Generally, on UNIX systems, it islocated in $SMBASE/ j db/ bi n.

i sql
At the pronpt, |ogon to
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JDB usi ng

@ystem

| ogon @ystem

Once you are connected, create a new database by typing:

create dat abase dat abaseNan®;

dat abaseName must conform to the file naming conventions of the operating system.
To connect to the new database in order to create database tables and enter data, enter:

| ogon dat abaseNane

Executing SQL Statements

Y ou can execute any SQL statement available in JDB by ending each database
statement with a; asthe command terminator. For example:

1> SELECT title_nane, nane, genre_code FROM titl es;

A linewithout atrailing semi-colon isconcatenated with the next line until asemicolon
isreached. Therefore, one statement can span multiple lines.

Executing ISQL Statements

Table A-1liststhe commands availableini sql . These commands allow you to edit a
query, read in aquery file, or execute an operating system command.

Note: These commands do not end with a semi-colon. Also, in order for these
commands to be recognized, each must start on the first character of a
command line.

Table A-1 Commandsfor isgl

Command Syntax Description

cl ear cl ear Empties the input buffer. Command must start in the first column
of anew line.

conment # Specifies that the line is a comment.
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Table A-1 Commandsfor isql (Continued)

Command Syntax Description

conmi t conmi t Saves additions and edits you make to the database since the last
commit or rollback or since connecting to the database.

edi t edit Starts an editing shell for entering statements. The editing program
is determined by the environment variable EDI TOR or SVEDI TOR.

exit exit Exitsi sql .

l'ist l'ist Displays last executed command.

| ogon | ogon dat abaseNane Connects to another database file or @yst em

| ogon @ystem

output output f i | enane Redirects output to afile. If you specify output without afile name,
it redirects output to the screen.

qui t qui t Quitsi sql .

read read filenanme Reads and executes the SQL commands in atext file. To execute
more than one command, each command must end with a
semi-colon (; ).

rol | back rol | back Undoes all additions and edits made to the database since the last
commit or rollback or since connecting to the database.

system syst em comrandName Executes the named operating system command.

Exiting ISQL

A-4

Toexiti sql , type:

exit

An automatic commit is generated when you exit thei sql session using either the
qui t orexit commands. Specify r ol | back if you do not want to keep your database

changes.
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jdbroll

Restore a transaction log

jdbroll databaseNane journal Nane [j ournal Nanme ...]

dat abaseNane
Specifies the name of the database.

j our nal Narre
Specifies the name of the journal file(s).

Description  Thej dbrol | utility allows you to update the database based on your log files.

When you logon to a database for the first time, JDB creates a journal file named

j 1dat abaseNarme. For example, a database having the vi deobi z would have a
journal file namedj 1vi deobi z. The next time you log on, the information in the
current file (j 1vi deobi z) is copied to thefilej 0dat abaseNare. If the file already
exigts, it is overwritten.
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mksql
Translate an existing JDB database into its CREATE TABLE and INSERT statements

nksql databaseNane

dat abaseNane
Specifies the name of the database.

Description  Thenksql utility usesan existing JDB databaseto output aset of SQL statementsfrom
which the database could be rebuilt. For each table, it writes a CREATE TABLE
statement, followed by a series of | NSERT statements for the datain the table.

Example  Thefollowing result set illustrates a portion of the output for the actors table in the
videobiz database.

create table actors (

actor_id long not null
last_name character(25) not null
first_name character(20)
primary key (actor_id)

)

insert into actors (
actor_id
last_name
first_name)
values (
1
'‘Abraham'
'F. Murray'
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tbldata

Read rows in a database table to/from text files

Description

tbldata [-d delimter] -x exportFile databaseNane tabl eNane

tbldata [-d delimter] -i inportFile databaseNane tabl eNane

-ddelimter
Specifies the column delimiter. The delimiter character might need to be
enclosed in quotation marks. For example, to specify a space asthe delimiter:

tbldata -d " " -x exportFile databaseNane tabl eNane
If no delimiter is specified, t bl dat a uses TAB as the delimiter.

L ogs onto the specified database and writes each row of the specified tableto
the specified text file.

L ogsonto the specified database and inserts each row of the specified text file
into the specified table.

exportFile
Name of the text file where the data will be written.

inmportFile
Name of the text file containing the datato be inserted into JDB.

dat abaseNane
Name of the JDB database.

t abl eNane
Name of the database table.

Thet bl dat a utility can be used two different ways:
m  With the - x argument to convert rows in a database table to atext file.

m  Withthe-i argument to insert rows into a database table from atext file.
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With these options, you must specify both the database and the database table.

Whenusing-i option, the database table must already exist. Also, the column values
must be listed in the same order as the columns in the database table.
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B JDB-Specific Error
Messages

This chapter liststhe error messagesthat can occur whileusing JDB. The messagesare
stored in the Panther message file.

If an error occurs using thei sql utility, the error message is displayed on the screen.
If the error prompt appears followed by numbers instead of error message text, check
the setting of the variable SMVARS.

If an error occursin an application, the message that appears on the screen depends on
the type of error handler currently installed. There are DBM S commands and global
variables available in Panther's database drivers for use in an error handler. For more
information, refer to Chapter 37, “Processing Application Errors,” in Application
Development Guide.

Error Message Listing

Aggregate function not allowed in current context
( DM_JDB_AGGREGATE_NOT_ALLOWED)

Cause:
Aggregate function appears in the wrong context.*
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Action:
Aggregate functions can appear in the select list of a SELECT statement or in
aHAVI NG clause.

Anbi guous col umm reference (DM _JDB_AMBI GUOUS_COLUWN_REF)

Cause:
In amultiple join, acolumn name has been specified without its
corresponding table name.

Action:
Add the table name to the column references.

Bad |nput (DM JDB_BAD_ | NPUT)

Cause:
Data formatted incorrectly for t bl dat a utility.*

Action:
Edit input file. For information on data types, refer to page 6-15.

Corrupt JDB Dat abase detected (DM JDB_DB_CORRUPT)

Action;
Exit the database, restart that same database, and reissue the statement to see
if the message disappears. If not, uset bl dat a to unload the database. Check
the ASCII file before rel oading the database.

Current cursor is not attached to a database (DM JDB_NCDB)

Cause:
Executing a query or data modification statement while connected to the
system catalog or while not connected to a database.

Action:
Logon to the desired database, and re-execute the command.

Duplicate columm assi gnment (DM _JDB_DUP_COL_ASSI GNVENT)

Cause:
The column has been specified twice in the SET clause of an UPDATE
statement.

Action:
Edit statement and eliminate duplicate setting.

Duplicate colum nane (DM JDB_DUP_CNAME)
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Cause:
The column name has already been specified for that table.

Action:
Assign each column in the database table a unique name.

Duplicate table alias (DM _JDB_DUPTABLEALI AS)

Cause:
Using the same table alias for more than one table.

Action:
Assign each table alias a unique name.

Duplicate table nane (DM _JDB_DUP_TNAME)

Cause:
Creating a database table that matches an existing table name.

Action:
Assign each table in the database a unique name.

File I/O Error (DM JDB_FILE | O ERR)

Cause:
1.)Database is not in the current directory. 2) Database does not exist. 3)
Database name was misspelled.

Action:
Depending on the desired outcome, either specify the database path or create
the database in the current directory.

Internal datatype conversion failed (DM JDB_CONVERSI ON_FAI LED)

Cause:
Inserting a character string into a datetime column in an | NSERT or UPDATE
statement. Inserting a; instead of a: when specifying a datetime value.

Action:
Check to see if the values match the data types of the columns.

Inval i d Dat abase/ Tabl e Handl e (DM_JDB_BAD_ HANDLE)

Cause:
Internal error in opening and closing table structure.*
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Action:
Exit database and restart.

Invalid Tabl e operation (DM_JDB_| NVALI D_TABLE_OP)

Cause:
Trying to update system tables.

Action:
Only SELECT statements can be used on the system tables.

Journal error (DM JDB_JOURNAL_ERROR)

Cause:
Database is read-only.

Action:
Change the file permissions.

Key col utms nust be specified as not null (DM JDB_KEY_MJUST_BE_NULL)

Cause:
Primary key column was specified in the CREATE TABLE statement without
the NOT NULL keywords.

Action:
Insert the NOT NULL keywords for primary key columns.

Maxi mum record | ength exceeded (DM JDB_MAX_ RECLEN EXCEEDED)

Cause:
Row definition is greater than 1K.

Action:
Edit table definition to amaximum of 1024 bytes for each row.
More than one primary key was specified (DM JDB_MILT_PKEY)

Cause:
An additional PRI MARY KEY clause was specified in the CREATE TABLE
statement.

Action:
Specify one PRI MARY KEY clause using commas to separate the primary key
columns.
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Miust cl ose Database first (DM JDB DATABASE_OPEN)

Cause:
Attempting to drop a database while that database connection is till active.

Action:
Logon to another database or to the system catalog in order to drop the
database.

Miust drop Database first (DM _JDB_DATABASE_ EXI STS)

Cause:
Attempting to create a database when that database already exists.

Action:
Depending on the desired outcome, either 1) drop the database so that it can
be recreated, or 2) use another database name.

Not i npl ement ed (DM_JDB_NOT_I MPLEMENTED)

Cause:
Feature not implemented in JDB.*

Action:
n/a

Read- Only handl e (DM _JDB_READONLY)

Cause:
Database file is specified to be read-only.

Action:
This appears as a warning when you log on and as an error if you attempt to
insert or update datain the database.

NULL not allowed (DM JDB_NULL_NOT ALLOWED)

Cause:
Column has been defined in the CREATE TABLE statement as NOT NULL.

Action:
In an | NSERT statement, a value must be entered for all columns defined as
NOT NULL.

Syntax error (DM JDB_SYNTAX_ ERROR)

JDB SQL Reference B-5



Error Message Listing

Cause:
Character strings are not enclosed in single quotation marks in an | NSERT
statement.

Action:
Add quotation marks, and reissue statement.

Cause:
Reserved keyword used as atable or column name in a CREATE TABLE
statement.

Action:
Change table or column name.

Tabl e not found (DM _JDB_TABLE_ NOT_FOUND)

Cause:
Database table does not exist.

Action:
Create table, or query syst abs for table names in the database.

Tenporary database error (DM JDB _TMPDATABASE ERR)

Cause:
Unable to create temporary database needed for processing.

Action:
Check memory available.*

The nunber of val ues specified does not equal the nunber of col ums
(DM_JDB_| NVALI D_VALUES_COUNT)

Cause:
In an | NSERT statement, the number of columnsin the column list and the
number of column values in the valueslist is not the same.

Action:
Check | NSERT statements.

The subquery returned too many rows (DM JDB _SUBQ TCO MANY_ROAS)

Cause:
Subquery returned multiple rows when statement needs one value.
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Action:
Edit query to use different search conditions.

Type m smatch (DM_JDB_TYPE_M SMVATCH)

Cause:
Inserting a character string into a column specified as integer.

Action:
JDB performs the insertion converting the character string to 0. Edit the
statement to the correct value.

Unr esol ved col um reference (DM JDB_UNRESOLVED COLUMN_REF)

Cause:1
Misspelled column namesin SQL statements. 2) Column values not enclosed
in single quotes. 3) Column listed in an ORDER BY clauseis not in the select
list. 4) Incorrect table name included in correlation name or aias.

Action:

Correct syntax and reissue statement.
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C Keywords in JDB

This chapter lists the keywords specified in the ANSI standard for SQL. These

keywords cannot be used in JDB expressions and are, therefore, not available for use
astable, column or database names.

al | al ter and
any as asc
aut hori zati on avg

begi n bet ween by
char charact er check
cl ear cl ose cobol
comm t conti nue count
create current cursor
dat abase datetine dec
deci mal decl are defaul t
del ete desc di stinct
doubl e drop

edit end escape
exec exists exit
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fetch fl oat for
foreign fortran f ound
from

go goto gr ant
group

havi ng

in i ndi cat or i nsert
int i nteger into

is is null

key

| anguage like Iist

| ogon | ong

max mn nodul e
not nul | nuneric
of on open
option or order
out put

pascal pli pr eci si on

C-2 Keywordsin JDB




primary preci sion primary
privil eges procedure public
qui t

r ead real references
rol | back

save schema section
sel ect set smal | i nt
sonme sql sql code
sqgl error sum system
tabl e to

uni on updat e user

usi ng

val ues Vi ew

whenever wher e with
wor k
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D Videobiz Database

This section describes the database tables in the videobiz database. The following
information is listed for each table:

m  Column names
m Datatype of each column.
m  Length of character columns

m  Status of column detailing whether it is aprimary or foreign key and whether it
can accept null values

m  Description of the data to be entered into the column

m  Sampleentry

Videobhiz Schema

The following tables outline the database tables in the videobiz database.

Table D-1 Actorstable

Column Name DataType Length Status Description Sample
actor_id integer primary key not  Unique number codefor 87
null each actor.
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Table D-1 Actorstable (Continued)

Column Name DataType Length Status Description Sample

| ast _nane char 25 not null Actor'slast nameor only  Ullmann
name.

first_name char 20 Actor'sfirst name. Liv

Table D-2 Codestable

Column Data Length  Status Description Sample
Name Type
code_type char 32 primary key not null  Type of code. genre_co
Corresponds to column de
name.
code char 4 primary key not null  Code value. ADV
dscr char 40 Description of codevalue. Adventure

Table D-3 Customerstable

Column Name  Data Length  Status Description Sample
Type
cust_id integer primary key not  Unique number codefor 2
null each customer.
| ast _nanme char 25 not null Customer's last name. Scott
first_name char 20 not null Customer'sfirst name. Alexander
addr essl char 40 Customer's address. 5601 Wilson
addr ess?2 char 40 Additional address
information.
city char 25 City customer livesin. Geneva
state_prov char 10 State/Province. NY
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Table D-3 Customerstable (Continued)

Column Name  Data Length  Status Description Sample
Type

post al _code char 10 Postal code. 10234

phone char 15 Customer's telephone 515-221-4111
number.

cc_code char 4 Code for type of credit VISA
card. List in codes table.

cc_nunber char 16 Number on credit card. 4000...

cc_exp_nont h integer Month of credit card 2
expiration. 1=January,
12=December.

cc_exp_year integer Y ear of credit card 1994
expiration (4 digits).

nenber _dat e datetime Date when customer 1991/05/30
became a member. 00:00:00

menber _status char 1 not null Current status of A
membership. Vaues
include: (A)ctive,
(Nnactive, (F)requent
renter.

numcrental s integer not null Total number of rentals 105
customer has made.

rent _anount float not null Total amount of money 175.00
paid by customer.

not es char 254 Comments about LikesADV
customer. videos.
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Table D-4 Flagtable

Column Data Length Status Description Sample
Name Type
yesno char 1 Flag used in the sample application. Y

Table D-5 Pricecatstable

Column Name  Data Length Status Description Sample
Type
pricecat char 1 primary key not  Unique letter code for each N
null category.
pricecat_dscr char 40 Category description. New
Release
rent al _days integer not null Number of rentals days 2
availablein this category.
price float not null Amount to be paid for rentals  2.50
in this category.
| ate_fee float not null Amount of late fee for rentals  2.00
in this category.

Table D-6 Rentalstable

Column Name Data Length Status Description Sample
Type

cust_id integer primary key Code identifying the 3
foreign key not customer for thisrental.
null

title_id integer primary key Codeidentifying thevideo 69
foreign key* not  titlefor thisrental.
null
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Table D-6 Rentalstable (Continued)

Column Name Data Length Status Description Sample
Type
copy_num integer primary key Copy of thisvideo being 2
foreign key not rented.
null
rental _date datetime primary key not  Date/time the video was 1993/10/29
null rented. 19:56:00
due_back datetime not null Datethevideoisdueback  1993/11/01
to avoid late fee. 00:00:00
return_date datetime Actual date/timethevideo  NULL
was re turned; NULL until
then.
price float not null Rental feefor video at time  3.50
rental was made.
| ate_fee float not null Latefeeper day forvideoat 1.00
time rental was made.
amount _pai d float not null Total amount paid on this 3.50
rental as of current date.
rental _status char 1 not null Status of rental. Values C
include (C)urrently out,
Back and (P)aid, (B)alance
isdue.
rent al _comment char 76 Comments about rentd, if NULL
any.
nodi fi ed_dat e datetime not null Date this record was last 1993/10/29
modified. 19:56:00
nodi fi ed_by integer foreign key not Last user who modified 2
null record.

*title_idisaforeignkeyfromthetapestable, in combination with copy_num
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Table D-7 Rolestable

Column Data Length Status Description Sample
Name Type
title_id integer primary key foreign Unique number codefor 33
key not null each video title.
actor_id integer primary key foreign Unique number codefor 87
key not null each actor.
role char 40 Rolethe actor playsinthe  Marianne
video.
Table D-8 Tapestable
Column Data Length  Status Description Sample
Name Type
title_id integer primary key foreign Unigue number code for each 33
key not null video title.
copy_num integer primary key not null ~ Number identifying thecopy 1
of this video.
st at us char 1 not null Code specifying the current (0]
status of this copy. Values
include (A)vailable,
(R)eserved, (O)ut, (I)nactive.
times_rented integer not null Number of timesthiscopy has 53
been rented.
Table D-9 Titlestable
Column Name Data Length Status Description Sample
Type
title_id integer primary key not  Unique number code for 33
null each video title.
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Table D-9 Titlestable (Continued)

Column Name Data Length Status Description Sample
Type
name char 60 not null Video title. Scenes from a
Marriage
genr e_code char 4 Code specifying the video CLAS
category. Values include:

ADLT, ADV, CHLD,

CLAS, COM HORR,

MJS, MYST, SCFI, TV,

VI D. See codes table.
dir_last_name char 25 Director's last name. Bergman
dir_first_name char 20 Director'sfirst name. Ingmar
filmnminutes integer Length of the video. 168
rating_code char 4 Rating code giventhefilm PG

by the Motion Picture

Association of America.

Vduesinclude: G PG,

PGL3, R, NC17.See

codestable.
rel ease_date datetime Yearthefilmwasreleasedto  1974/01/01

movie theatres. 00:00:00
pri cecat char 1 foreign key not  Code taken from the G

null pricecats table specifying
the price category.
Table D-10 Title dscr table
Column Data Leng Status Description Sample
Name Type th
title_id integer primary key foreign  Unique number code for 33
key not null each video title.
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Table D-10 Title dscr table (Continued)

Column Data Leng Status Description Sample
Name Type th
l'i ne_no integer primary key not null  Line number of the video 1
description.
dscr_t ext char 76 Description of the video. Relationship of a
couple...

Table D-11 Userstable

Column Name Data Length  Status Description Sample
Type
user_id integer primary key not  Unique number codefor each 3
null system user/employee.
| ogon_name char 8 User'slogon hame. jack
passwor d char 8 User's password. go
| ast _nane char 25 User's last name. Ryan
first_name char 20 User'sfirst name. Jack
custoner _fl ag char 1 Y allows access to customer Y
subsystem.
admi n_f | ag char 1 Y allows accessto N

administrative subsystem.

mar keting_fl ag char 1 Y allows accessto marketing Y
subsystem.

frontdesk_fl ag char 1 Y alowsaccessto frontdesk Y
subsystem.
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Symbols

# (pound sign)
commentsin ISQL A-3
commentsin JISQL 5-20
% (percent sign)
as pattern matching operator 6-33
; (semicolon)
command terminator in JISQL 5-20
_ (underscore)
as pattern matching operator 6-33

A

Addition operation

in JDB 6-37
Aggregate functions

in JDB 6-4

with GROUP BY clause 6-21

ALL keyword

in JDB 6-49
ANY keyword

in JDB 6-49
Arithmetic operators

in JDB 6-37
ASC keyword

specifying data order 6-42
AVG function

in JDB 6-4

B

BETWEEN predicate
in JDB 6-7, 6-54

C

char (datatype)
inJDB 6-15
Column list 3-6
Columns
Database columns 2-3
Commit
transaction in ISQL A-4
transaction in JDB 3-9
Comparison operators
in JDB 6-38
Configuration
JDB 4-6
Connections
to JDB database 4-7
Corréelation names
for database tables 3-8
for self-joins
for self-joins 6-31
COUNT function
inJDB 6-4
CREATE DATABASE statement
inJDB 6-9
CREATE TABLE statement
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inJDB 6-11
Creating
databases
in JDB 6-9

D

Data
deleting from database
in JDB 6-18
entering into database
in JDB 6-25
grouping data 6-21

matching specified pattern 6-33

modifying
in JDB 6-52
selecting
from multiple tables 6-27
in JDB 6-44
specifying data order 6-42
Datatype
in JDB 4-2, 6-15
Database
connecting to
in JDB 4-7
creating
inISQL A-2
in JDB 6-9
designing 2-7
recreating JDB database A-6
relational 2-1
Database columns
defined 2-3
defining
inJDB 6-11
inJISQL 57
naming conventions 2-6
in JDB 4-2
selecting 6-44
Database connections
to JDB database 4-7
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Database tables
Tables 2-2
datetime (data type)
in JDB 6-16
DELETE statement
constructing 3-6
in JDB 6-18
DESC keyword
specifying data order 6-42
Division operation
in JDB 6-37
double (data type)
in JDB 6-16
DROP DATABASE statement
in JDB 6-19
DROP TABLE statement
in JDB 6-20

E

Equi-joins 6-27
Error messages

JDB B-1
EXISTS keyword

in JDB 6-48, 6-55
Expressions

in JDB 6-38

F
File

export JDB database to text files A-7
import to JDB database from text files A-7

float (data type)

in JDB 6-15
Foreign keys

defined 2-6

defining using JISQL 5-11
Functions

aggregate functions 6-4
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G

GROUPBY clause
in JDB 6-21

H

HAVING clause
in JDB 6-23

IN keyword
in JDB 6-48, 6-55
INSERT statement
constructing 3-5
in JDB 6-25
NULL values and 6-35
int (datatype)
in JDB 6-15
Interactive SQL
in JDB
ISQL A-2
JSQL 5-1
ISQL
clearing the input buffer A-3
command terminator A-3
committing transactions A-4
connecting to a database A-4
editing statement in A-4
executing a command file A-4
exiting A-4
starting A-2
using interactive SQL utility
inJDB A-2

J

JOB
connecting to database
using ISQL A-2

using JISQL 5-3
creating databases 4-1, 6-9, A-2
using JISQL 5-4
deleting databases 6-19
describing 1-1
describing tables using J'SQL 5-16
disconnecting from database using JISQL 5-3
dropping databases using J SQL 5-17
error messages B-1
executing transactions 3-9
isgl (interactive SQL) utility A-2
journal files 4-6
keywords C-1
naming conventions 4-1
SQL commands 6-1
SQL syntax summary 6-58
system tables 4-3
unsupported features 1-3
using JISQL 5-1
utilities A-1

jdbroll A-5
JSQL 5-1

command terminator 5-20
connecting to a database 5-3
creating databases 5-4

creating tables 5-5

defining columns 5-7

disconnecting from a database 5-3
displaying database description 5-16
dropping databases 5-17

dropping tables 5-17

editing SQL scripts 5-18

executing operating system commands 5-4
executing SQL scripts 5-22

exiting 5-2

log file 5-22, 5-25

macro commands 5-21

output options 5-22

query results 5-23

running interactive SQL 5-18

script format 5-20
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starting 5-1

terminating execution 5-23
Join

database tables 3-7, 6-27

using correlation names 3-8
Journd file

in JDB 4-6

K

Key columns
defining using JISQL 5-8
foreign key
defined 2-6
primary key
defined 2-4
Keywords
inJDB 2-7, C-1

L

LIKE predicate
in JDB 6-33, 6-56
Logfile
JSQL 5-25
Logical operators
in JDB 6-39
logon
connecting to JDB database A-4

long (data type)
in JDB 6-15

M

Macro commands

JSQL 5-21
MAX function

in JDB 6-4
Message file

JDB 4-6
MIN function
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inJDB 6-4

mksql

creating script for JDB database A-6

Multiple table joins 6-29
Multiplication operation

inJDB 6-37

Natural joins 6-28
NOT keyword in JDB

injoins 6-27

NOT BETWEEN 6-7, 6-54
NOT EXISTS 6-48, 6-55
NOT IN 6-48, 6-55

NOT LIKE 6-33, 6-56
NOT NULL 6-35, 6-56

NULL

specifying in JDB 6-35

Null value

and arithmetic operationsin JDB 6-37
and COUNT aggregate function 6-4
defined 2-3

specifying in JDB 6-35, 6-41

Operating system

executing command
from JSQL 5-4

Operators

inJDB 6-37

ORDER BY clause

inJDB 6-42

Primary keys 2-8

defined 2-4
defining using JISQL 5-9
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Q

Queries

database 6-44
quit

exiting ISQL A-4

R

Range

search conditionsin JDB 6-7
Relational databases 2-1
Restrictions

JDB 1-3
Rollback

transaction in ISQL A-4

transaction in JDB 3-9
Rows

defined 2-4

S

Schema
defined 2-1
Search conditions
in SQL statements 6-54
SELECT statement
construction 3-2
in INSERT statement 6-26
in JDB 6-44
NULL values and 6-35
select list 3-2
Self-joins
in JDB 6-31
SMEDITOR
editing SQL statements 4-6
SOME keyword
in JDB 6-49
SQL
commands
inJDB 6-1

constructing SQL statements 3-1
executing in JISQL 3-10
executing in JPL 3-10
recreating JDB database A-6
syntax summary for JDB 6-58
Subqueries
database 6-48
Subtraction operation
in JDB 6-37
SUM function
inJDB 6-4
Syntax summary
JDB 6-58
system
executing operating system command in
ISQL A-4
System tables
inJDB 4-3

T

Tables
creating
inJDB 6-11
inJISQL 5-5
defined 2-2
defining keys
using JISQL 5-8
describing in JISQL 5-16
dropping
in JDB 6-20
using JISQL 5-17
exporting
to text files A-7
importing
from text files A-7
joining multiple 3-7, 6-27
naming conventions 2-6
in JDB 4-2
selecting data 6-44
setting correlation names 3-8
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system tables
inJDB 4-3
tbldata
importing/exporting JDOB database A-7
Text files
import/export to JDB database A-7
Transaction
defined 3-9
processing for database
JDOB 3-9

U

Unique keys
defining using JISQL 5-9
Unsupported features
JOB 1-3
UPDATE statement
constructing 3-5
in JDB 6-52
Utilities
isgl A-2
jdbroll A-5
mksgl A-6
tbldata A-7

\Y,

videohiz
description of database D-1
diagram 2-8

w

WHERE clause
constructing 3-4
in JDB 6-54

Wildcard characters
in JDB 6-33
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