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History of SQL

SQL, pronounced “S-Q-L” by some and “sequel” by others (mostly old-
timers), has become the de facto standard language for creating and
querying relational databases. In fact, ANSI has declared that the official
pronunciation for SQL is “es queue el”.

It has been accepted by ANSI (American National Standards Institute)
and 1SO (International Standards Organization) as well as being a FIPS
(Federal Information Processing Standard).

Between 1974 and 1979, workers at the IBM Research Laboratory in San
Jose, California undertook the development of System R. This was
shortly after Codd’s classic paper defining the relational database was
published. The goal of the System R project was to demonstrate the
feasibility of implementing the relational model in a DBMS. They used a
language named SEQUEL (Structured English QUEry Language), which
was a descendent of SQUARE (Specifying QUeries As Relational
Expressions), both of which were developed at IBM, San Jose.

SEQUEL was renamed to SQL during this project due to a trademark
dispute with the Hawker-Siddeley aircraft company in the UK.
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History of SQL (cont.)

System R itself was never produced commercially, but directly led
to the development of SQL/DS (1981 running under DOS/VE OS, a
VM version followed in 1982) which was IBM’s first commercial
relational DBMS.

IBM however, did not produce the first commercial implementation
of a relational DBMS. That honor went to Oracle (Relational
Software) in 1979.

Today, the relational DBMS system of virtually all vendors is based
on SQL.

Each vendor provides all the standard features of SQL. Most
vendors also provide additional features of their own, called
extensions to standard SQL. These extensions lead to portability
iIssues when moving SQL-based applications across various
RDBMS. Vendors attempt to distinguish their SQL versions through
these extensions.
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History of SQL (cont.)

The current version of ANSI standard for SQL i1s SQL-
2003 (also referred to as SQL3 as was SQL-99). This
standard has also been accepted by ISO.

Although many different extensions of SQL exist, we’ll
look at the core SQL that will be found on any RDBMS
that you will encounter. Whether you use Oracle,
Microsoft SQL Server, IBM’s DB2, Microsoft Access,
MySQL, or any other well-established RDBMS, you’ll
be able to get up to speed on that system with the
Information in this set of notes.
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SOL

SQL is a complete relational database language in the sense
that it contains both a data definition language (DDL) and a
data manipulation language (DML). It also contains a data
control language (DCL) used for authorization and security.

We’ll examine components of all three parts of SQL.

If you use Microsoft Access, for example, you’ll need to
know less about the DDL side of SQL than you will if you
use Oracle 91 or MySQL.

The table on the following pages summarize the commands in
the DDL portion of SQL. The entries in the table do not
correspond to the order in which you will use the commands,
but simply give a quick summary of those available. The
table does not contain a complete listing of the commands in
the DDL portion of SQL.
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Summary of SQL DDL Commands

Command or Option

Description

CREATE SCHEMA AUTHORIZATION

Creates a database schema

CREATE TABLE

Creates a new table in the user’s DB schema

NOT NULL Constraint that ensures a column will not have null values
UNIQUE Constraint that ensures a column will not have duplicate values
PRIMARY KEY Defines a primary key for a table
FOREIGN KEY Defines a foreign key for a table
DEFAULT Defines a default value for a column (when no value is given)
CHECK Constraint used to validate data in a column
CREATE INDEX Creates an index for a table
CREATE VIEW Creates a dynamic subset of rows/columns from 1 or more tables
ALTER TABLE (I;g(r)](::rf;?rs]ti table’s definition: adds/deletes/updates attributes or
DROP TABLE SP;:;nrﬁzently deletes a table (and thus its data) from the DB
DROP INDEX Permanently deletes an index

DROP VIEW

Permanently deletes a view
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The DDL Component Of SQL

Before you can use a RDMS two tasks must be completed: (1)
create the database structure, and (2) create the tables that will hold
the end-user data.

Completion of the first task involves the construction of the physical
files that hold the database. The RDBMS will automatically create
the data dictionary tables and create a default database administrator
(DBA).

Creating the physical files requires interaction between the host OS and
the RDBMS. Therefore, creating the database structure is the one
feature that tends to differ substantially from one RDBMS to another.

With the exception of the creation of the database, most RDBMS
vendors use SQL that deviates very little from ANSI standard SQL.
Nevertheless, you might occasionally encounter minor syntactic
differences. For example, most RDBMSs require that any SQL
command be ended with a semicolon. However, some SQL
Implementations do not use a semicolon. I’ll try to point out most
of the common syntactic differences, or at least the ones of which |
am aware.
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Use Of DDL Commands In SQL

We’ll use the database shown on the next page for illustrating the
DDL commands of SQL. This database is a bit more involved than
our supplier-parts-jobs-shipments database, but its along the same
lines. The business rules that apply to this database are:

1. A customer may generate many invoices. Each invoice is generated by
one customer.

2. An Invoice contains one or more invoice lines. Each invoice line is
associated with one invoice.

3.  Each invoice line references one product. A product may be found in
many invoice lines. You can sell more than one hammer to more than
one customer.

4. A vendor may supply many products. Some vendors may not supply
any products,

5.  If a product is vendor-supplied, that product is supplied by only one
vendor.

6. Some products are not supplied by a vendor, they may be made “in-
house” or obtained through other means.
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An Example Database

Microsoft Access

JEiIe Edit Wiew Relationships Tools ‘Window Help

=10l x|

DB EERY | §B2RY %8 % BE-

2.

g ChO6_SaleCo : Database

=" Relationships

CUS_CODE
CUS_LMAME
CUS_FNAME
CUS_IMITIAL
CUS_AREACODE
CUS_PHOME
CUS_BALANCE

¥_CODE
Y_NAME
Y_CONTACT
Y_AREACODE
Y_PHOME
Y_STATE
Y_ORDER

P_DESCRIPT
P_IMDATE
P_ONHAND
P_MIM

P PRICE

LIME_UMITS
LIMNE_PRICE

|Fleau:|~;.-'
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SQL Syntax Notation

Notation Description
CAPITALS Required SQL command keyword
italics An end-user provided parameter — normally required
{alb]|...} A mandatory parameter, use one from option list
[...] An optional parameter — everything in brackets is optional
tablename The name of a table
column The name of an attribute in a table
data type A valid data type definition
constraint A valid constraint definition
condition A valid conditional expression — evaluates to true or false
columnlist One or more column names or expressions separated by commas
tablelist One or more table names separated by commas
conditionlist One or more conditional expressions separated by logical operators
expression A simple value (e.g., 76 or ‘married’) or a formula (e.g., price-10)

(
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Creating Table Structures Using SQL
The CREATE TABLE syntax is:

CREATE TABLE tablename (
columnl datatype [constraint] [,
column2 datatype [constraint] ] [,
PRIMARY KEY (columnl [,column2])] [,
FOREIGN KEY (columnl [,column2] ) REFERENCES tablename ] [,
CONSTRAINT constraint] ) ;
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Example — Table Creation in SQL

As an example, let’s create the VENDOR table as
described on page 11.

CREATE TABLE VENDOR (

V_CODE INTEGER NOT NULL UNIQUE,
V_NAME VARCHAR(35) NOT NULL,
V_CONTACT VARCHAR(15) NOT NULL,
V_AREACODE CHAR(3) NOT NULL,
V_PHONE CHAR(8) NOT NULL,
V_STATE CHAR(2) NOT NULL,
V_ORDER CHAR(1) NOT NULL,

PRIMARY KEY (V_CODE));
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The VENDOR Table in Access

Microsoft Access -0l x|
J File Edit Wew Insert Tools Window Help |
B- B ey sme oz gNDBa- 0.
g2 Choe_SaleCo : Database O] =
=10 x|
Description [
Mumber Wendor code (primary key.
Texk
| |v_conTacT Text
| |v_AREACODE Test
| |v_PHONE Texk
| |v_sTaTE Tek
| |v_oRpER Text
| hd
Field Properties
General | Lookup |
Field Size Long Inkeger
Farrmak
Decimal Places Auko
Input Mask
Zaption & field name can be up ko 64 charackers
Default Yalue n long, including spaces. Press Fl For help on
Yalidation Fule Field names.
Validation Text
Required Mo L
Indexed ¥es (Mo Duplicates)
-
I B
|Design wiew, F& = Switch panes. F1 = Help. | | | | UM | | i
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e+ Command Prompt (2) - mysql -u root -p

C:wProgram FilessMy5QL 4.1 _.7~MySQL Server 4.1%hinXmysgl —u root —p
Enter password: oo

Welcome to the MySQL monitor. GCommands end with ; or “g.

Your MySQL connection id is 2 to server version: 4.1.9

Tupe ‘help;:’ or ‘“h' for help. Type *“~c’ to clear the buffer.

muysgl>

create database sales;

Query 0K, 1 row affected (B.86 sec? Create database

muysql >

uze sales; and switch to it

Database changed

muysql >
-
-
-
-
-
-
-
-

create tahle vendor
v_code int{?> HOT HULL.
v_name text.

v_contact text.
v_areacode text,

v_phonec text. .
v_state text, Define table schema
v_order text.

primary key <u_codel
)-

_} H
Query OK, B rows affected <A.A5

muysgl >

v_contact
v_areacode
v_phonec
v_state
v_order

rows

muysgl>

show tahles;

___________ ’ Show tables in the database

——————— +
Extra |

F o =
F o =
F o =
F o =

in set (B.B2 se

Creating the
Vendor Table
In MySQL

Description of the Vendor table schema
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Example — Table Creation

Now let’s create the PRODUCT table as described on page 11.

CREATE TABLE PRODUCT (

P_CODE VARCHAR(10) NOT NULL UNIQUE,
P_DESCRIPT VARCHAR(35) NOT NULL,

P_INDATE DATE NOT NULL,

P_ONHAND SMALLINT NOT NULL,

P_MIN SMALLINT NOT NULL,

P_PRICE NUMBER(8,2) NOT NULL,

P_DISCOUNT NUMBER(4,2) NOT NULL,

V_CODE INTEGER,

PRIMARY KEY ( P_CODE),
FOREIGN KEY (V_CODE) REFERENCES VENDOR ON UPDATE CASCADE):;
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The PRODUCT Tale In Access

EJ Microsoft Access = =10] %]
JEiIe Edit Wiew Insert Tools wWindow Help |

B- B ey sme oz gNDBa- 0.
g2 Choe_SaleCo : Database . O] =
=10l x|
Description |«
ey Text Produck code: Primary kew _l
| |P_DESCRIPT Texk Product description
| [P_INDATE Datef Time Product stock date
P_OMHAMD Mumber Mumber of units on hand (i.2., available For sale,)
| |P_MIM Murnber Minirnurn nurber of units on hand
| |P_PRICE CUFrency Product sales price
| [P_DISCOUNT Mumber product discount pet.
| [¥_COCE Mumber Vendor code: Foreign key o YERMDOR, _|
-
Field Properties
aeneral | Lookup I
Field Size 10
Farrmak
Input Mask.
Capkion
Default Yalue A field name can be up ko 64 characters long,
Yalidation Rule including spaces, Press F1 for help on Field
Walidation Text NAames, L
Required Mo
Allow Zero Length Mo
Indexed Yes (Mo Duplicates)
Inicode Compression Yes
| -
I B
|Design wiew, F& = Switch panes. F1 = Help. | | | | UM | | i
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Example — Table Creation

Now let’s create the CUSTOMER table as described on page 11.

CREATE TABLE CUSTOMER (

CUS_CODE NUMBER PRIMARY KEY,
CUS_LNAME VARCHAR(15) NOT NULL, Column
CUS_FNAME VARCHAR(15) NOT NULL, constraint
CUS_INITIAL CHAR(1),
CUS_AREACODE CHAR(3) DEFAULT ‘615 NOT NULL
CHECK (CUS_AREACODE IN (‘615’, '713’, ‘931"),
CUS_PHONE CHAR(8) NOT NULL,
CUS_BALANCE NUMBER(9,2) DEFAULT 0.00,
CONS'I:BAINT CUS_UI1 UNIQUE (CUS_LNAME, CUS_FNAME));
T Creates a unique index constraint named CUS_UI1
on the customer’s last name and first name.
Table
constraint
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The CUSTOMER Tble In Access

Microsoft Access -0l x|
J File Edit Wew Insert Tools Window Help |
B Ry iRy o ¥ == NEaa- 0.
g2 Choe_SaleCo : Database . O] =
_ (Ol
Description [

ELLs CoDE Mumber

| |5 _LMAME Texk

| [CUS_FMAME Texk

| [ CUS_TMITIAL Texk

| |ES_AREACCODE Texkt

| |5 _PHOME Texk

| [CUS_BALANCE CUrrency

| hd

Field Properties

General | Lookup |

B

Field Size Long Inkeger

Farrmak

Decimal Places Auko

Input Mask

Zaption & field name can be up ko 64 charackers

Default Yalue n long, including spaces. Press Fl For help on

Yalidation Fule Field names.

Validation Text

Required Mo

Indexed Yes (Mo Duplicates)

|

[Diesian view, F& = Switch panes. F1 = Help., | [ | MR | |

Vv
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Example — Table Creation

Now let’s create the INVOICE table as described on page 11.

Alternative way to define a

CREATE TABLE INVOICE ( T
INV_NUMBER NUMBER PRIMARY KEY, l
CUS_CODE NUMBER NOT NULL, REFERENCES CUSTOMER(CUS_CODE)
INV_DATE DATE DEFAULT SYSDA"& NOT NULL,

CONSTRAINT INV_CK1 CHECK (INV_DATE > TO_DATE('01-JAN-2002’, ‘DD-MON-YYYY’)));
A

Special function that
returns today’s date

Check constraint is used to validate that the invoice
date is greater than January 1, 2002. The TO_DATE
function requires two parameters, the literal date and
the date format used.
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The INVOICE Table in Access

Microsoft Access -0l x|
JEiIe Edit Wiew Insert Tools wWindow Help |
B Ry iRy o ¥ == NEaa- 0.
g2 Choe_SaleCo : Database O] =
_ (Ol
Description [
Mumber
| |Cus CoDE Murnber
|y _DaTE Diate/Time
| hd

Field Properties

General | Lookup |

Field Size Long Inkeger

Farrmak

Decimal Places Auko

Input Mask

Zaption & field name can be up ko 64 charackers

Default Yalue n long, including spaces. Press Fl For help on

Walidation Fule Field names.

Walidation Text

Required Mo L

Indexed ¥es (Mo Duplicates)

-
o

[Diesian view, F& = Switch panes. F1 = Help., | [ | MR | | i
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Example — Table Creation

As a final example of table creation, let’s create the LINE table as

described on page 11.

CREATE TABLE LINE (

INV_NUMBER NUMBER NOT NULL,
LINE_NUMBER NUMBER(2,0) NOT NULL,
P_CODE VARCHAR(10) NOT NULL,
LINE_UNITS NUMBER(9,2) DEFAULT 0.00 NOT NULL,
LINE_PRICE NUMBER(9,2) DEFAULT 0.00 NOT NULL,

PRIMARY KEY (INV_NUMBER, LINE_NUMBER),

FOREIGN KEY (INV_NUMBER) REFERENCES INVOICE ON DELETE CASCADE +——

FOREIGN KEY (P_CODE) REFERENCES PRODUCT(P_CODE),
CONSTRAINT LINE_UI1 UNIQUE(INV_NUMBER, P_CODE));

T

Table constraint prevents the
duplication of an invoice line.

The use of ON
DELETE CASCADE is
recommended for weak
entities to ensure that
the deletion of a row in
the strong entity
automatically triggers
the deletion of the
corresponding rows in
the dependent weak
entity.

P
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The LINE Table in Access

Microsoft Access -0l x|
J File Edit Wew Insert Tools Window Help |
B Ry iRy o ¥ == NEaa- 0.
g2 Choe_SaleCo : Database O] =
_{ol x|
Description [

ELE Mumnber

| % |LINE_MUMEER: Mumber

| [P CODE Texk

| [LIMNE_IMNITS Mumbey

| |LIME_PRICE CUrrency

] =

Field Properties

General | Lookup |

B

Field Size Long Inkeger

Farrmak

Decimal Places Auko

Input Mask

Zaption & field name can be up ko 64 charackers

Default Yalue n long, including spaces. Press Fl For help on

Walidation Fule Field names.

Walidation Text

Required Mo

Indexed Mo

|

[Diesian view, F& = Switch panes. F1 = Help., | [ | MR | |

Vv
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Some Notes On Table Creation

Given our sample database, the PRODUCT table contains a foreign
key that references the VENDOR table. Thus, the VENDOR table
must be created first. In general, the table on the “1” side of a 1:M
relationship must be created before the table on the “M” side can be
created.

In Oracle 9i, if you use the PRIMARY KEY designation you do not
specify the NOT NULL and UNIQUE specifications. In fact, you
will get an error message if you do so.

ON UPDATE CASCADE is part of the ANSI standard but several
RDBMSs do not support it. Oracle is one which does not support
this specification.

If the primary key is a composite key, all of the attributes of the key
are contained within a set of parentheses and are separated by
commas. For example, the table LINE on page 11 would have its
primary key defined as:

PRIMARY KEY (inv_number, line_number).
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Steps For Table Creation

Identify the appropriate data type, including length, precision, and
scale, if required, for each attributed.

Identify those columns that should accept null values. Column
controls that indicate a column cannot be null are established when a
table Is created and are enforced for every update of the table when
data are entered.

Identify those columns that need to be uniqgue. Where a column is
designated as UNIQUE, that column or set of columns is a
candidate key. Although a table can have multiple candidate keys,
only one candidate key may be designated as the PRIMARY KEY.
Any columns designated as the PRIMARY KEY are implicitly
assumed to be designated NOT NULL.

Identify all primary key-foreign key mates. Foreign keys can be
established at the time of table creation or subsequently by altering
the table. The parent table in such a parent-child relationship should
be created first so that the child table will reference an existing
parent table when it s created. The column constraint
REFERENCES can be used to enforce referential integrity.
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Steps For Table Creation (cont)

Determine the values to be inserted in any column for which a
default value is desired. DEFAULT is used to define a value that is
automatically inserted when no value is inserted during data entry.

Identify any columns for which domain specification may be state
that are more constrained that those established by a data type.
Using CHECK as a column constraint, it is possible to establish
validation rules for values to be inserted into the database.

Create the table and any desired indices using the CREATE TABLE
and CREATE INDEX statements.
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Some Notes On Table Creation (cont)

Support for referential constraints varies widely from
RDBMS to RDBMS.

— MS Access, SQL Server, and Oracle support ON DELETE
CASCADE.

—  MS Access and SQL Server, support ON UPDATE CASCADE.
—  Oracle does not support ON UPDATE CASCADE.

—  Oracle supports SET NULL.

—  MS Access and SQL Server do not support SET NULL.

MS Access does not support ON DELETE CASCADE
or ON UPDATE CASCADE at the SQL line level,
however, it does support it through the relationship
window interface.

P
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Creating Data Integrity Controls

In order to establish referential integrity controls
between two tables with a 1:M relationship, the primary
key of the table on the one side will be referenced by a
column in the table on the many side of the relationship.

Referential integrity means that a value in the matching
column on the many side must correspond to a value In
the primary key for some row in the table on the one side
or be NULL.

The REFERENCES clause prevents a foreign key value
from being added if it is not already a valid value In the
referenced primary key column, but there are other
Integrity issues that must be considered and handled.
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Creating Data Integrity Controls (cont)

CUSTOMER ORDER
PK = CUST_ID FK = CUST_ID

Consider the case shown above: If a CUST_ID is changed, the
connection between that customer and orders placed by that
customer will be ruined (i.e., lost). The REFERENCES clause
prevents making such a change in the foreign key value, but not in
the primary key value.

This problem could probably be handled by asserting that primary
key values cannot be changed once they are established. In this
case, updates to the Customer table would be handled using the ON
UPDATE RESTRICT clause. Then any update that would delete or
change a primary key value will be rejected unless no foreign key
references that value in any child table.
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Creating Data Integrity Controls (cont)

CUSTOMER ORDER
PK = CUST_ID FK=CUST_ID

Another way to handle the change is to pass the update on to the child
table(s) using the ON UPDATE CASCADE option. In this case, if a
CUST _ID is changed in the CUSTOMER table, the change will flow
through (cascade) to the ORDER table.

A third solution to this problem is to allow the update on the
CUSTOMER table, but to change the involved CUST _ID in the ORDER
table to NULL by using the ON UPDATE SET NULL option. This
would result in losing the connection between the order and the customer,
which is not a desirable effect.

P
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Summary of Creating Data Integrity Controls

CUSTOMER ORDER
PK = CUST_ID FK=CUST_ID

RESTRICTED UPDATE:
Meaning in example:
CUST _ID can only be deleted if it is not found in the ORDER table.

Form:

CREATE TABLE customer
(cust_id INTEGER DEFAULT ‘C999' NOT NULL
CONSTRAINT cust_pk PRIMARY KEY (cust_id),
ON UPDATE RESTRICT);
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Summary of Creating Data Integrity Controls (cont.)

CUSTOMER ORDER
PK = CUST_ID FK = CUST_ID

CASCADED UPDATE:
Meaning in example:

Changing a CUST _ID in the CUSTOMER table will result in that value
changing in the ORDER table.

Form:

CREATE TABLE customer

(cust_id INTEGER DEFAULT ‘C999’° NOT NULL
CONSTRAINT cust_pk PRIMARY KEY (cust_id),
ON UPDATE CASCADE):
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Summary of Creating Data Integrity Controls (cont.)

CUSTOMER ORDER
PK = CUST_ID FK=CUST_ID

SET NULL UPDATE:
Meaning in example:

Changing a CUST _ID in the CUSTOMER table any CUST _ID in the
ORDER table that matches the old customer id will be set to NULL.

Form:

CREATE TABLE customer

(cust_id INTEGER DEFAULT ‘C999’° NOT NULL
CONSTRAINT cust_pk PRIMARY KEY (cust_id),
ON UPDATE SET NULL):
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Summary of Creating Data Integrity Controls (cont.)

CUSTOMER ORDER
PK = CUST_ID FK = CUST_ID

SET DEFAULT UPDATE:
Meaning in example:

Changing a CUST _ID in the CUSTOMER table any CUST _ID in the
ORDER table that matches the old customer id will be set to a predefined
value.

Form:

CREATE TABLE customer
(cust_id INTEGER DEFAULT ‘C999° NOT NULL
CONSTRAINT cust_pk PRIMARY KEY (cust_id),
ON UPDATE SET DEFAULT);
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The DML Portion of SQL

The DML portion of SQL can be viewed as two separate
components which overlap in certain areas. The two
components are the non-query DML commands and the
query DML commands.

Non-query DML commands allow you to populate tables
(INSERT), modify data in tables (UPDATE), delete data
from tables (DELETE) as well as make changes
permanent (COMMIT) and undo changes (to some
extent with ROLLBACK).

The query DML commands essentially consist of a
single statement (SELECT) with many different optional
clauses.

We’ll look at the non-query part of the DML first.
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Summary of SQL DML Commands

Command or Option

Description

INSERT Inserts row(s) into a table
SELECT Selects attributes from rows in one or more tables or views
WHERE Restricts the selection of rows based on a conditional expression
GROUP BY Groups the selected rows based on one or more attributes
HAVING Restricts the selection of grouped rows based on a condition
ORDER BY Orders the selected rows
UPDATE Modifies attribute values in one or more of a table’s rows
DELETE Deletes one or more rows from a table
COMMIT Permanently saves data changes
ROLLBACK Restores data to their original values

Comparison Operators

=, <, >, <=, >=, <>

Used in conditional expressions

Logical Operators

AND, OR, NOT

Used in conditional expressions
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Summary of SQL DML Commands (cont.)

Command or Option

Description

Special Operators

used in conditional expressions

BETWEEN Checks whether an attributes values is within a range
IS NULL Checks whether an attribute value is null
LIKE Checks whether an attribute value matches a given string pattern
IN Checks whether an attribute value matches any value within a value list
EXISTS Checks if a subquery returns any rows or not
DISTINCT Limits values to unique values, i.e., eliminates duplicates

Aggregate Functions

used with SELECT to return mathematical summaries on columns

COUNT Returns the number of rows with non-null values for a given column
MIN Returns the minimum attribute value found in a given column
MAX Returns the maximum attribute value found in a given column
SUM Returns the sum of all values for a given column
AVG Returns the average of all values for a given column
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Adding Rows To Tables

SQL requires the use of the INSERT command to enter
data into a table.

The syntax of the INSERT command is:

INSERT INTO tablename
VALUES (valuel, value 2, ...value n);
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Example - Adding Rows To Tables

In order to add the two rows to the VENDOR table shown below,
we would need to execute the following two SQL commands:

INSERT INTO VENDOR
VALUES (21225, ‘Bryson, Inc.’, ‘Smithson’, ‘615, ‘223-3234’, “TN’, Y’);
INSERT INTO VENDOR
VALUES (21226, ‘SuperLoo, Inc.’, ‘Flushing’, ‘904’, ‘215-8995’, ‘FL’, ‘N’);

Microsoft Access - =10l x|

JEiIe Edit Miew Insert Format Records Tools Window  Help |

(- B ERY|[4mr | o @slilYE 7 x| Ba- 0.
: & YENDOR : Table =

V_CODE V_HAME V_CONTACT | V_AREACODE | V_PHOMNE | V_STATE | V_ORDER

+  APFE Bryson, Inc. Smithzon 615 223-3234 TN b
R

+ 21226| SuperLoo, Inc. Flushing 904 215-8995 FL ]

ecard: H|4|| 1 PIH|H9| af 11

EI] ireale table by entering data TRVOILE
CUSTOMER LIME

BZE  Cueries

Groups I 4|

\vendar code (primary key.) | | [ | UM | | o
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Example - Adding Rows With Nulls To Tables

. If an attribute in a row has no value (i.e., is null) you would use the
following syntax to enter the row into the table:

INSERT INTO PRODUCT

VALUES (‘23114-AA’, ‘Sledge hammer, 12 Ib.’, '02-Jan-02’, 8, 5, 14.40, 0.05,
NULL):
Microsoft Access O] x|

JEiIe Edit Miew Insert Format Records Tools Window  Help

- BaRY|[smes|o[@|8ilsa v s ma-
: E8 PRODUCT : Table g —

This code inserts
this row into
PRODUCT

).

=101 x|

P_CODE P_DESCRIPT P_INDATE |P_ONHAND | P_MIN | P_PRICE [P_DISCOUNT|V_COIl «

+ 11QERSST | Power painter, 15 psi., 3-nozzle 03-Mow-03 g 2| $109.99 0.00 255
|| 13-02P2 T 2540, pvr, savy blade 13-Dec-03 32 15 §14.99 0.05 213
|| 142 200N, P, savy blade 13-Mow-03 18 12 §17.49 0.00 213
|| 1546-202 Hrd, clath, 1/4-in., 2x50 15-Jan-04 15 g §39.95 0.00 231
|| 1558-G0AT Hrrd, clath, 102-in., 350 15-Jan-04 23 3 4398 0.00 231
|| 2232kTY | BED jigsa, 12-in. blade 30-Dec-03 g 2| $109.92 0.05 242 |
||+ 2232iCAE  BED jigssw, 8-in. blade 24-Dec-03 = 3 §99.a7 0.05 242
||+ 2238iPD | BED cordless drill, 1.2-in. 20-Jan-04 12 3 3395 0.05 255

+ | 23109-HB | Claww hammer 20-Jan-04 23 10 F9.95 0.0 212

+ Sledge hammet, 12 Ik, 02-Jan-04 g 3 §14.40
|| S47TE-2T  Rat-tail file, 1/84in. fine 15-Dec-03 43 20 $4.99 0.00 213
||+ 89-ARE-Q Hicut chain saw, 16 in. 07-Feh-04 11 4| §226.99 0.05 242
||+ PYC23DRT PYC pipe, 3.5-in., 8-1t 20-Feh-04 188 73 $5.87 0.00
|| SMAE2TT 12540, metal screvy, 25 01 -Mar-04 172 73 $6.99 0.00 21 2|;|

recard: 140 T a0 » Den el of 16 | | »
Product code: Primary key | | [ | UM | | i
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Example - Adding Rows With Optional Values To Tables

There may be occasions on which more than one attribute is
optional (i.e., can be null). Rather than declaring each attribute as
NULL in the INSERT command, you can just indicate the attributes
that have required values.

This is done by listing the attribute names for which values are
being inserted inside parentheses after the table name.

For the purposes of example, suppose that only the P_CODE and
P_DESCRIPT are required attributes in the PRODUCT table. If
this is the case, then either of the following syntactic forms could be
used:

INSERT INTO PRODUCT

VALUES ('23114-AA’, ‘Sledge hammer, 12 Ib.’, NULL, NULL, NULL, NULL, NULL,
NULL);

_Or_
INSERT INTO PRODUCT(P_CODE, P_DESCRIPT)
VALUES(‘23114-AA’, ‘Sledge hammer, 12 Ib.");
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Deleting Rows From A Table

It is easy to use SQL to delete a row from a table. This
IS handled via the DELETE command.

The syntax of the DELETE command is:

DELETE FROM tablename
[WHERE conditionlist ];

To delete a row of a table based on a primary key value
you would use a command such as:

DELETE FROM PRODUCT
WHERE P_CODE = 23114-AA’;

P
COP 4710: SQL Part 1 Page 41 Mark Llewellyn © gjr




Deleting Rows From A Table (cont.)

Deletion also works to remove potentially multiple rows
from a table.

For example, suppose that we want to delete every product from
the PRODUCT table where the value of the P_MIN attribute is
equal to 5. To accomplish this you would issue the following

command:
DELETE FROM PRODUCT

WHERE P_MIN = 5;

DELETE is a set-oriented command. This means that
since the WHERE condition is optional, if it Is not
specified, all rows from the specified table will be

deleted!
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Updating the Rows of a Table

To modify the data within a table the UPDATE command is used.
The syntax of the UPDATE command is:

UPDATE  tablename
SET columnname = expression [, columnname = expression ]
[ WHERE conditionlist ];

Notice that the WHERE condition is optional in the UPDATE
command. If the WHERE condition is omitted, then the update is
applied to all rows of the specified table.
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Updating the Rows of a Table (cont.)

As an example, suppose that we want to modify the P_INDATE
from December 13, 2003 to January 18, 2004 in the second row of
the PRODUCT table. We need to use the primary key value 13-
Q2/P2 to locate the correct row of the table, which gives the
following command syntax:

UPDATE PRODUCT

SET P_INDATE = "18-Jan-2004"
WHERE P_CODE = "13-Q2/P2’;

If more than one attribute is to be updated in a row, the updates are
separated by commas:

UPDATE PRODUCT

SET P_INDATE = ’18-JAN-2004’, P_PRICE = 16.99, P_MIN = 10
WHERE P_CODE = ’13-Q2/P2":
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Saving Changes to a Table

Any changes made to the table contents are not physically saved
Into the underlying physical table (the file system) until a COMMIT
command has been executed.

Depending on the sophistication of the system on which you are
working, if the power should fail during the updating of a table (or
database in general), before the COMMIT command was executed,
your modifications are simply lost. More sophisticated systems will
be able to recover from such disasters, but for small PC-based
systems you’d better have a UPS installed!

The syntax for the COMMIT command is:

COMMIT [ tablename J;

_Or-

COMMIT; /Isaves all changes made in any modified tables
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Restoring Table Contents

If you have not yet used the COMMIT command to permanently
store the changes in the database, you can restore the database to its
previous state (i.e., the one that was the result of the last COMMIT)
with the ROLLBACK command.

ROLLBACK undoes any changes made and brings the data back to
the values that existed before the changes were made.

The syntax for the ROLLBACK command is:
ROLLBACK;

MS Access does not support ROLLBACK! Some RDBMSs like
Oracle automatically COMMIT data changes when issuing DDL
commands, so ROLLBACK won’t do anything on these systems.

ROLLBACK rolls back everything since the last COMMIT, which
means that even changes that you might not want undone will be if
no commit has been issued.
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Summary of SQL Non-Query DML Commands

As you can see, data entry is rather cumbersome in SQL.

End-user applications are best created with utilities that generate
attractive and easy to use Input screens.

Microsoft Access - [PRODUCT] - 1o x|
JEiIe Edit Wiew Insert Format Records Tools ‘Window Help ili“

(- B SRY | LBR | o[@sz T s Dia- 0.

PRODUCT Table Data View and Data Entry

Product code: 11QER /31 I

D escription: FPower painter, 15 psi., 3-nozzle I
Stock date:: D3-Nuv-l]3

Unitz on hand: I
Minimum units: I
Price: $109.99 I
Discount rate: l].l]l]

Vendor code: 25595 Duck Data Entry System

Close the product form

=
Record: HI 4 ” 1k |H |b-:|e| of 16
|P'rcn:|uct code: Primary key | | |—| | |NLIM | | w
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Query Portion of the DML of SQL

The query portion of the DML of SQL consists of a single command
called the SELECT command.

The syntax of the SELECT command is:

SELECT [ ALL | DISTINCT] columnlist
FROM tablelist

[ WHERE condition ]

[GROUP BY columnlist ]

[HAVING condition ]

[ORDER BY columnlist |;

We’ll examine most of the features of the SELECT command,
starting with simple queries and working our way toward more
complex queries. I’ll continue to use the same database that we’ve
developed in this set of notes.

P
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SELECT Statement Processing Order

FROM
Identifies involved tables

A 4

WHERE
Finds all rows meeting
stated condition(s)

A 4

GROUP BY
Organizes rows according to
values in state column(s)

A 4

HAVING
Finds all groups meeting
stated condition(s)

A 4

> SELECT ¢
Identifies columns
\ 4 ‘
ORDER BY s (i
Sorts rows R
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Simple Selection Queries in SQL

Perhaps the simplest query to form is that which
retrieves every row from some specified table.

For example, suppose that we wanted to list every
attribute value in every row of the PRODUCT table. In
other words, to view this table. The following command
will accomplish this task:

SELECT P_CODE, P_DESCRIPT, P_INDATE, P_ONHAND, P_MIN,

P_PRICE, P_DISCOUNT, V_CODE
FROM PRODUCT;

-0r- * s a wildcard character representing
«———" | all attributes in a table
SELECT *
FROM PRODUCT;
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Inserting Table Rows with a Select Subquery

o Although this is technically a non-query DML operation, it also
Includes a query command, so I’ve included an example here before
we move on to more complex query expressions.

o SQL allows you to enter rows into a table using the data from another
table as the populating basis. The syntax for this type of insert
command Is:

INSERT INTO tablename subquery (or nested query)
SELECT columnligt /

FROM tablename;

* The inner query is always executed first by the RDBMS and the values
extracted by the inner query will be used as input to the outer query (in
this case the INSERT command). The values returned by the inner
query must match the attributes and data types of the table in the
INSERT statement.

COP 4710: SQL Part 1 Page 51 Mark Llewellyn ©




Selection Queries With Conditional Restrictions

* You can select partial table contents by placing restrictions on the rows
to be included in the result. This is accomplished using the WHERE
clause: SELECT columnlist

FROM tablelist
WHERE conditionlist ;

o The SELECT statement will retrieve all rows that match the specified
condition(s) specified in the WHERE clause.

— For example: SELECT P_DESCRIPT, P_INDATE, P_PRICE, V_CODE

FROM PRODUCT
WHERE V_CODE = 21344;

Microsoft Access =10l x|

JFI|E Edit ‘jew Insert Formak Records Tools Window Help |
A
2=l A AR BT

g=! gryFigh-05 : Select Query

P_DESCRIPT P_INDATE | P_PRICE | V_CODE
7.25-in. prwer . sawy blade 13-Dec-03  §14.99
- 3 00-in. puer. sav blade 153-Mov-03 §17.49

E_E

| | Rat-tail file, 1/8-in. fine 15-Dec-03  $4.99
$0.00

Product description | | | lcaps | ML | | S
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Note on Access QBE Interface for SQL

Microsoft Access provides the Access QBE query
generator.  Although Access QBE generates its own
“native” version of SQL, you can also elect to type
standard SQL in the Access SQL window as shown on the
next page.

K Microsoft Access =10l x|
JEiIe Edit Miew Insert Query Tools Window Help |

B-@E2Ry|iaas|odE@-|! % =] JIEN =l =k=Ra

g=! qryFigb-05 : Select Query =101 x|

SELECT PRODUCT.P_DESCRIPT, PRODUCT.P_INDATE, PRODUCT.P_PRICE, PRODUCT.Y_CODE
FROM PRODUCT
'I-.-'u'HERE (((PRODUCT.Y_CODE)=21344)); \

= ks  qryCreateTablePROGUCT qryFigs-16
L} LILUEres
= S ke ArwrresbeTahleWFRCNR newFinA-17

Ready \ | | [ | MU | | o

Access QBE “native” SQL code for
the query on the previous page.
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Note on Access QBE Interface for SQL

Microsoft Access

JEiIe Edit Miew Insert Query Tools Window Help
|B-dERY iR o
gzl qryFigh-05 : Select Query

SELECT P_DESCRIPT, P_INDATE, P_PRICE, ¥_CODE
FROM PRODUCT
WHERE ¥_CODE = 21344;]

T

B

CIUeries

¥ qryCreateTabIePF‘kS{iCT el gryFigs-16

ke ArwirresbeTahleWFRIRNG newFinA-17

Ready \ | | [ | MU | | o

: User generated SQL code for the
Microsoft Access
: same query.

JEiIe Edit ‘iew Insert Format Records Tools Window Help
(- B SRY R o @8 YHE V| Mrx2
g=! qryFigb-05 : Select Query =101 x| Eg

<

P_DESCRIPT P_INDATE | P_PRICE [V_CODE

¥ 254N, per . savy blade 13-Dec-03  §14.89
| |900-n. peer. sawe blade 13-Mov-03  §17.49 —
| | Rat-tail file, 1/8-in. fine 15-Dec-03  $4.99 4
$0.00 c
Pecmed 141 4 11 1k lerlexl AF = IE'_ILI
4 3
PProduct description | | | | [ | | v
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Conditional Restrictions in SQL Queries

The SQL command structure provides almost limitless query
flexibility. Numerous conditional restrictions may be placed on the
selected table contents.

Unless specifically testing for attribute values which are null, SQL
does not include rows for which a selected attribute value is null in the
result.

Consider the following query:

SELECT P_DESCRIPT, P_INDATE, P_PRICE, V_CODE

FROM PRODUCT
WHERE V_CODE <> 21344;

The PRODUCT table is shown on the next page and the output from
this query is shown on the following page. Notice that rows 10 and 13
iIn the PRODUCT table do not appear in the results of this query.
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Conditional Restrictions in SQL Queries (cont.)

Microsoft Access : =10l =

JEiIe Edit ‘iew Insert Format Records Tools Window Help |

(- B ERY|4Br sy o @8k YE (% Ba-| .

RLEISpi)  Povver painter, 12 psi., 3-nozzle 03-Mow-03 2| 10999 0.00 25595
13-Q2P2 7 .25-in. pwvr. saw blade 13-Dec-03 13 $14.89 0.05 21344
T4-21L3  9.00-in. vt saw blade 13-Maow-03 12 $17.49 0.00 21344
1546-0G2  Hrd. cloth, 1/4-in., 2x50 15-Jan-04 g F39.85 0.00 23114
1555-Ch  Hrd. cloth, 1/2-in., S50 15-Jan-04 2 F4399 0.00 23114
223207y BED jigsavy, 12-in. blade 30-Dec-03 5 $109.92 0.05 24255
Z2F2NE  BED jigsaw, G-in. blade 24-Dec-03 3 §99.E7 0.05 24255
22350P0  BAD cordless drill, 152-in. 20-Jan-04 2§35 0.05 25595
23109-HB | Clawy hammer 20-Jan-04 10 $9.95 010 21225

23114-24  Sledge hammer, 12 b, 02-Jan-04 3 440 0.03
24778-2T  Rat-tail file, 1/8-in. fine 13-Dec-03 20 F4.99 0.00 21344
FI9-RE- Hicut chain saw, 16 in. 07-Feh-04 2 F256.99 0.03 24235

PYWC230RT PYC pipe, 3.9-in., 8-t 20-Feh-04 T Fa.a7 0.00
SM-13277  1.23-in. metal scresw, 25 01-har-04 T f5.99 0.00 21223
SW-23116  2.5-in. wed. sorewy, 30 24-Feh-04 100 545 0.00 2123
WRIMTI Steel matting, 4'x3"1/8", 5" mesh 17-Jan-04 3 11985 0.10 29593
] F0.00 0.00 ]

] || | | |

|P'ru:u:|u-:t code: Primary key | | I_l | |NUM | | i

These two rows do not appear in the result on the following page.
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Conditional Restrictions in SQL Queries (cont.)

Microsoft Access

JEiIe Edit ‘jew Insert Formak Records Tools Window Help

| B -

P_INDATE

P_PRICE | V_CODE

HESRY|swes o @8kl %a v |da 2

. clath, 144-in., 2x50

. clath, 142-in., 3x50
B&D jigzaw, 12-in. blade
B&D jigzaw, 8-in. hlade
B&D cordless dril, 152-in.

Clawwy hammer

Hicut chain saw, 16 in.

1.25-in. metal screww, 25

2.5-in. wd. screwy, S0

Steel matting, 4'%8"%1/6", 2" mesh

03-Movy-03
15-Jan-04
15-Jan-04
30-Dec-03
24-Dec-03
20-Jan-04
20-Jan-04
07 -Feb-04
01 -hdar-04
24-Feb-04
17-Jan-04

$109.93
F39.95
43599
$109.92
Fo9.a7
3595
$3.93
F256.99
$6.93
$d.45
$119.93
$0.00

|P'ru:u:|u-:t description

Results of the query:

SELECT P_SDESCRIPT,
P_INDATE, P_PRICE,
V_CODE

FROM PRODUCT
WHERE
V_CODE <> 21344:
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Comparisons Involving Dates in SQL Queries

o Date procedures are often more software-specific than most other SQL
procedures. For example, the query to list all the rows in which the inventory
stock dates occur on or after January 20, 2004, will look like this:

SELECT P_DESCRIPT, P_ONHAND, P_MIN, P_PRICE, P_INDATE

FROM PRODUCT
WHERE P_INDATE >= “20-Jan-2004',

* Note that in Access the delimiters for dates is #, so in Access this query would
look like:

SELECT P_DESCRIPT, P_ONHAND, P_MIN, P_PRICE, P_INDATE
FROM PRODUCT
WHERE P_INDATE >= #20-Jan-2004#;

Microsoft Access

JFI|E Edit ‘jew Insert Formak Records Tools Window Help

E'@’Iﬂl@al*‘ull%iv a4 | rx %

g=F qryFigb-10 : Select Query E =100 x|
P_DESCRIPT [p _ONHAND | P_MIN| P_PRICE | P_INDATE

L A0 cordless drill, 152-in) 12 a2 F38495 20-Jan-04
| [ Claw hammer 23 10 $9.95 20-Jan-04
| [Hicut chain saw, 16in. 11 4 §25699 07-Feh-04
| |PvC pipe, 3540, -t 138 75 $557  20-Feb-04
| [1.25-in. metal screvy, 25 172 7o I589 01-Mar-04
| [2.5-in. wed. screwe, S0 237 100 I5.45 24-Feh-04

#* 0 1] $0.00

Record: M| <1 1 »Imr#lof e

1] |

e Product description [T T | UM | | A
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Using Computed Columns and Column Aliases

o Suppose that your query needs to determine a value which is not physically
stored in the database but is calculated from data that is in the database.

» For example, let’s suppose that we want to determine the total value of each of
the products currently held in inventory. Logically, this determination requires
the multiplication of each product’s quantity on hand by its current price. The
SQL query for this is shown below and the resulting output is on the next page.

SELECT P_DESCRIPT, P_ONHAND, P_PRICE, P ONHAND * P_PRICE AS TOTVALUE
FROM PRODUCT N J

\
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Using Computed Columns and Column Aliases
(cont.)

Microsoft Access

JEiIe Edit Miew Insert Faormat Becords Tools  Window

Help

=10l x|

The computed

| B -

=

¥

A RILE

column with its

H &SV

P_DESCRIPT

4

BRY o)

P_ONHAND

P_PRICE

TOTVALUE

‘over painter, 15 psi., 3-nozzle g

7.25-in. pver . savwy blade 32
9.00-in. pvr. saw hlade 18
Hrd. cloth, 1/4-in., 2x50 13
Hrd. cloth, 1/2-in., 3xa50 23
BaD jigzaw, 12-in. blade g
BaD jigzawy, 8-in. blade =]
BaD cordless drill, 172-in. 12
Clawy hammer 23
Sledge hammer, 12 1b. g
Rat-tail file, 1/8-in. fine 43
Hicut chain saw, 16 in. 11
PY%0C pipe, 3.5-in., -1t 1585
1.25-in. metal screv, 25 172
2.54in. wd. screwy, 50 237
| [Steel matting, 4':8'<18", 5" mezh 18

F109.99 Fara.9z
fi14.99 F473.65
f17.49 Fa14.82
$39.93 Fa99.25
fi435.99 101177

F109.92 FS7a.36
3987 Fa99.22
$35.93 467 .40

$9.93 F223.85
fi14.40 F113a.20
$i4.93 F214.57

F256.99 F2,526.39

fa.ay 110356
$i6.93 120228
fid.4a F2,002.65
$119.95 F2153.10

$i0.00

II'I;I’/

alias.

Praduct description
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Using A Computed Column an Alias and Date
Arithmetic in a Single Query

e Suppose that we want to get a list of “out-of-warranty” products. In this case,
let’s assume that we’ve arbitrarily defined out-of-warranty products as those that
have been stored more than 90 days. Therefore, the P_INDATE is at least 90
days less than the current date. The Access version of this query is shown
below followed by the Oracle version, with the resulting output shown on the
next page.

Access Version

SELECT P_CODE, P_INDATE, DATE() — 90 AS CUTDATE

FROM PRODUCT
WHERE P_INDATE <= DATE() — 90;

Oracle Version

SELECT P_CODE, P_INDATE, SYSDATE — 90 AS CUTDATE

FROM PRODUCT
WHERE P_INDATE <= SYSDATE — 90;
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Using A Computed Column an Alias and Date
Arithmetic in a Single Query

Microsoft Access 3 =100 x|
JFI|E Edit ‘jew Insert Formak Records Tools Window Help |
% B3 w@*| ) |@@ 81 %
i 1 ek [ =l =l
hl]E _SaleCo : Database ;|g|_>

]
i_pen Iﬁ[ﬁlesu;m -’Il‘_'|l"-.lew | b4

Chijects I |- Create table in Design view
ahled e=F Outof Warranty Query : Seleck Que
CUTDATE

03-Mow-03 120452003
13-Mow-03 120452003

I 4 T TNTITR D0 e ’il L BN P oY

4

Praduct cade: Primary key | | [

Verify that these are
the only two products
that are out of range for
the warranty by
checking the dates of
products in the
PRODUCTS table on
page 45.
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Using The Logical Operators AND, OR, and NOT

* In the real world, a search of data normally involves multiple conditions. SQL
allows you to express multiple conditions in a single query through the use of
logical operators.

» The logical operators supported by SQL are: AND, OR, and NOT.

o Suppose you want a list of the table of PRODUCTS for either V_CODE =
21344 or V_CODE = 24288. The SQL query to accomplish this is:

Microsoft Access i =101 x|
SELECT P_DESCRIPT' J Eile Edit Wiew Insert Format Records Tools Window Help
P_INDATE, M- B ERY $me s o @AY E a2
P_PRICE, S areEigeol0- Selort s iml ] =]
V_CODE s =R "JEJ
FROM PRODUCT - P_DESCRIPT [ P_INDATE | P_PRICE [V_CODE
= IE == 13-Dec-03  $1493 21344 —
WHERE - L[| 9.00-in. pwr. saw blade 13-MNov-03 $1749 21344 L
— | |B&D jigsaw, 12-in. biace 30-Dec-03 §109.92 24285 Fig6-
V_CODE = 21344 B | [B&D jigsawe, 8-in. blade 24-Dec-03  $99.57 24288 Fige-
- | |Rat-tail fil=, 1/8-in. fine 15-Dec-03  $4.99 21344 a6
OR = | |Hicut chain saw, 16 in. 07-Feh-04 $25699 24288
_ _ LB [ * 30.00 o [
V_CODE = 24288; _]_I
4 [
Product description | | [ | LM | | S
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Special Operators in SQL

ANSI standard SQL allows the use of special operators in
conjunction with the WHERE clause.  These special
operators include:

BETWEEN - Used to check whether an attribute value is within a
range.

IS NULL — Used to determine if an attribute value is null.

LIKE — Used to match an attribute value to a string pattern. Many
wildcard options are available.

IN — Used to determine if an attribute value is within a list of values.

EXISTS — Used to determine if a subquery returns an empty set or
not.
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The BETWEEN Special Operator

Suppose that we want to see a listing for all products whose
prices are between $50 and $100. The BETWEEN operator
can be used for this query expression.

SELECT *
FROM PRODUCT
WHERE P_PRICE BETWEEN 50.00 AND 100.00;

If your RDBMS does not support BETWEEN you would
need to express this query as:

SELECT *
FROM PRODUCT
WHERE P_PRICE > 50.00 AND P_PRICE < 100.00;
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The IS NULL Special Operator

Suppose that we want to see a listing for all products that do
not currently have a vendor assigned, i.e., V_CODE = null.
The null entries could be found with the following query
expression.

SELECT P_CODE, P_DESCRIPT, V_CODE
FROM PRODUCT
WHERE V_CODE IS NULL,;

NOTE: SQL uses a special operator for testing for nulls.
You cannot use a condition such as V_CODE = NULL. The
reason Is that NULL is technically not a “value”, but a
special property of an attribute that represents precisely the
absence of any value at all.

P
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The LIKE Special Operator

The LIKE special operator is used in conjunction with
wildcards to find patterns within string attributes.

Standard SQL allows you to use the percent sign (%) and
underscore () wildcard characters to make matches when
the entire string is not known.

% means any and all following characters are eligible.
‘M%’ includes Mark, Marci, M-234x, etc.

__means any one character may be substituted for the underscore.
* 07-345-887 " includes 407-345-8871, 007-345-8875

Note: Access uses * instead of % and ? instead of . Oracle
searches are case-sensitive, Access searches are not.

r
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The LIKE Special Operator (cont)

e  Suppose that we would like to find all the VENDOR rows

for contacts whose last names begin with Smith.

SELECT V_NAME, V_CONTACT, V_AREACODE, V_PHONE
FROM VENDOR

WHERE V_CONTACT LIKE ‘Smith%’;
Microsoft Access =10

=10]x]

||m »e Edit Wiew Insert Format Records Tools ‘Window Help |

A
B R o | R4l g
SELECT VENDOR, V_HAVE, VENDOR.Y_CONTACT, VENDOR.Y_AREACODE, VENDOR.Y_PHONE

[E gzt Like Query : Select Query +
FROM YEMDOR

WHERE (((VENDOR.Y_CONTACT) Like 'Smith*); = p— e .70

| vicrosoft Access

JEiIe Edit Yiew Insert Query Tools ‘Window Help

BRS |08 [% =

[E =t Like Query : Select Query ??1

Smith am g7e-1419
Smith 04 227-0093
= E Qutof Warranky Query B gryFige-15
& i =
e .
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The IN Special Operator

Many queries that would seem to require the use of the
logical OR operator can be more easily handled with the help
of the special operator IN.

For example the query:
SELECT *
FROM PRODUCT
WHERE V_CODE = 21344 OR V_CODE = 24288;

can be handled more efficiently with:

SELECT *
FROM PRODUCT
WHERE V_CODE IN (21344, 24288);
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The IN Special Operator (cont)

The IN operator is especially valuable when it is used in conjunction with
subqueries.

For example, suppose you want to list the V_CODE and V_NAME of
only those vendors that actually provide products. In this case, you could
use a subquery within the IN operator to automatically generate the value
list. The query expression would be:

SELECT V_CODE, V_NAME
FROM VENDOR
WHERE V_CODE IN ( SELECT V_CODE
FROM PRODUCT);

We’ll look more closely at the IN operator later when we deal more in
depth with subqueries.
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The EXISTS Special Operator

The EXISTS operator can be sued whenever there iIs a
requirement to execute a command based on the result of
another query. That is, if a subquery returns any rows, then
run the main query, otherwise, don’t. We’ll see this operator
In more detail when we look at subgueries in more depth.

For example, suppose we want a listing of vendors, but only
If there are products to order. The following query will
accomplish our task.
SELECT *
FROM VENDOR
WHERE EXISTS ( SELECT *
FROM PRODUCT
WHERE P_ONHAND <= P_MIN);

P
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Advanced DDL Commands in SQL

Most of the preceding notes covered the basics of table
creation in SQL, including inserting, deleting, and updating
rows in tables.

Now we’ll look at the SQL commands to alter a table’s
structure, by changing attribute characteristics and by adding
columns. We’ll also see how to add data into new or
modified columns. We’ll also see how to copy tables or
parts of tables as well as deleting entire tables.

P
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The ALTER Command

All changes in the table structure are made using the ALTER
command, followed by a keyword that produces the specific

change you want to make.

There are three options for the keyword: ADD, MODIFY,
and DROP.

—  ADD enables you to add a column to a table.
—  MODIFY enables you to change a column’s characteristics.

—  DRORP allows you to delete a column from a table Most RDBMSs do
not allow you to delete a column from a table, unless that column
does not contain any values, because such an action may delete
crucial data that are used by other tables.

P
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The ALTER Command (cont)

The basic syntax of the ALTER command is:

ALTER TABLE tablename
{ADD | MODIFY} ( columnname datatype
[ {ADD | MODIFY} columnname datatype] );

The ALTER TABLE command can also be used to add table
constraints. In that case the syntax would be as follows:

ALTER TABLE tablename
ADD constraint [ ADD constraint];
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The ALTER Command (cont)

You can also use the ALTER TABLE command to remove a
column or table constraint. The basic syntax of this form of

the ALTER command i1s:

ALTER TABLE tablename
DROP { PRIMARY KEY |
COLUMN columnname |
CONSTRAINT constraintname } ;
Notice that when removing a constraint, you need to specify

the name given to the constraint. This is one reason why it is
always advisable to name the constraints in the CREATE

TABLE or ALTER TABLE statements.

7
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Changing a Column’s Data Type

You can also use the ALTER TABLE command to change the data type
of a column.

For example, suppose we wanted to change the data type of V_CODE
attribute in the PRODUCT table from integer to character. The following
SQL command would accomplish this task:

ALTER TABLE PRODUCT

MODFIY (V_CODE CHAR(5));

Most RDBMSs doe not allow you to change the data type of an attribute
unless the column to be changed is empty. For example, if we issued the
SQL command above on the database we’ve been using and error
message would be generated because the V_CODE column already
contains data. The reason for the error is simple. The V_CODE attribute
iIn PRODUCT references the V_CODE attribute in VENDOR. If the data
types don’t match, there is a referential integrity violation, thus triggering
the error message. If the V_CODE column in PRODUCT was empty
and the foreign key reference was not specified during the PRODUCT
table’s creation, then the SQL command above would execute properly.
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Changing a Column’s Data Characteristics

If the column to be changes already contains data, you can
make any changes in the column’s characteristics if those
changes do not alter the data type.

For example, if we wanted to increase the width of the
P_PRICE column from 8 digits to 9 digits, we would need to
Issue the following command:

ALTER TABLE PRODUCT
MODFIY (P_PRICE DECIMAL(9,2));

Many RDBMSs place restrictions on the types of changes to
column characteristics that can occur. For example, Oracle
will allow you to widen a column but will not allow you to
narrow a column.

r
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Adding a Column to a Table

You can alter an existing table by adding one or more
columns.

For example, suppose that we want to add a column to the
PRODUCT table called P_SALECODE that will allow us to
decide If products that have been in inventory for a certain
length of time should be placed on sale. Let’s assume that
the P_SALECODE entries will be 1, 2, or 3, and we’re not
going to do arithmetic on the column so we’ll make it a
character.

ALTER TABLE PRODUCT
ADD (P_SALECODE CHAR(1));

P
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Adding a Column to a Table (cont.)

When adding a column, be careful not to include the NOT
NULL clause for the new column. Doing so will cause an
error message because when adding a new column to a table
that already has rows, the existing rows will default to a
value of null for the new column. Therefore, it is not
possible to add the NOT NULL clause for this new column.

You can add the NOT NULL clause to the table structure
after all the data for the new column has been entered and the
column no longer contains nulls.

r
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Deleting a Column from a Table

Occasionally, you may want to modify a table by deleting a
column.

Suppose that we want to delete the V_ORDER attribute from
the VENDOR table. To accomplish this task we would use
the following SQL command:

ALTER TABLE VENDOR
DROP COLUMN V_ORDER;

As before, some RDBMSs will impose restrictions on the
deletion of an attribute. For example, most RDBMSs will
not allow you to delete attributes that are involved in foreign
key relationships, nor may you delete an attribute of a table
that contains only that one attribute.

r
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Advanced Data Updates

To make data entries in an existing row’s columns, SQL uses
the UPDATE command. The UPDATE command only
updates data in existing rows.

For example, to enter the P_SALECODE value of ‘2’ in the
fourth row of the PRODUCT 2 table, we need to use the
UPDATE command in conjunction with the primary key
value for that row. The following command produces this
effect with the before and after results shown on the next

page.

UPDATE PRODUCT_2
SET P_SALECODE =2’
WHERE P_CODE = ‘1546-QQ2’;

P
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Advanced Data Updates (cont.)

P_SALECODE value before update

Microsoft Access O] %]

JEiIe Edit Yiew Insert Format Records Tools Window  Help

M- WaRY 12| o|@ 45 YE 7 [aex Da-

@ .

mPRODUCT 2 Table mmke
P_CODE P_DESCRIPT P_IHDATE |P_ONHAND | P_MIH | P_PRICE (P_DISCOUNT| ¥ _CODE| P_SALECODE
| [V1QERE Power painter, 15 pei., 3-nozzle 03-Mose-03 g 2 10999 0.00 25595
| |13-Q2P2 7 25-in. pevr. saw blade 13-Dec-03 32 130 §4.99 005 21344
|14 9.00-in. pvr, saw blade 1.3-Mow-03 18 120 §744 o0 21344
L154E-GG2 Hrd. clath, 184-in., 250 15-Jan-04 15 g $39.95 noo 23119 <
| |1558-@A1 Hrd. cloth, 14£2-in., 3x30 15-Jan-04 23 5 $4399 noo 23119
|| 22320QTY | BaD jigsaw, 12-in. hlade 30-Dec-03 g 5 F10092 nos 242381
|| 22320GWE | BED jigsawy, S-in. blade 24-Dec-03 G 5 $99.47 nos 242881
|| 22350QP0 | BED cordless drill, 172-in. 20-Jan-04 12 al  $35.95 005 25505 —
|| 23109-HB | Claw hammer 20-Jan-04 23 10 995 nA0 2225
| |23114-28 | Sledge hammer, 12 b, 02-Jan-04 a 5 $14.40 0.0s
| |5d77E-2T | Rat-tail file, 1/5-in. fine 15-Dec-03 43 20 F4.99 o0 21344
| |89-4WRE-Q | Hicut chain saw, 16in. 07-Feb-04 11 5| §256.99 nos 24288
| |PWC23DRT PYVE pipe, 3.5-in., 8-t 20-Feb-04 185 73 287 Q.00
SM-15277 1 .25-in. metal screvy, 23 1 -Mar-04 172 73 699 oo 21225 -
1| P X - P — - S P E———— | ,
Praduct description | | [ ] | UM | | i
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Advanced Data Updates (cont.)
| P_SALECODE value after update |

Microsoft Access O] x|
J File Edit Yiew Insert Format Records Tools Window Help
- B ERaYy ey o @ tlil YEe . & x Ba- 0.

B PRODUCT_2 : Table O] x—

P_CODE P_DESCRIPT P_IHDATE |P_OHHAHD | P_MIH | P_PRICE (P_DISCOUNT| ¥ _CODE| P_SALECODE

|| TTRERET  Poweer painter, 15 pei., 3-nozzle 03-Mow-03 g 5 10999 Q.00 25505

|| 13-Q2PE T 25N, pvr, saw blade 13-Dec-03 32 15 $1499 0.0 21344

| 1413 9.00-in. e, saw blade 1.3-Mow-03 15 120 $7 .49 Q.00 21344

i 1946-2022  Hred. cloth, 144-in., 250 19-Jan-04 15 g $39.85 Q.00 23119|2 <

|| 1555-0W | Hrd. cloth, 1.52-in., 3x50 13-Jan-04 23 5 §4388 0.00 231148

|| 2232001 | BED jigzawe, 12-in. blacke 30-Dec-03 g 2 J09.49z2 005 242881

|| 22320GWE | BAD jigzawy, 8-in. blade 24-Dec-03 G 2 §99sy 005 242881

| |2238/QP0 | BED cordlezs drill, 172-in. 20-Jan-04 12 5 §3895 n.0s 25505 —

| |23103-HB | Clavw hammer 20-Jan-04 23 10 $9.95 n.an 21225

|| 23114-28  Sledge hammer, 12 b, 02-Jan-04 g 5 1440 Q.05

| |54778-2T | Rat-tail file, 1./8-in. fine 15-Dec-03 43 20 499 Q.00 21344

| |89-WRE-Q |Hicut chain saw, 16in. 07 -Feb-04 11 5 §256.499 Q.05 24285

| |PYCZ3DRT PYC pipe, 3.5-n., 8-t 20-Feb-04 185 73 Fo gy 0.00

|| =M-1827F 1 25-in. metal sorew, 25 11 -Mar-04 172 7o 699 Q.00 21225 -
. S I . _ R — S — T — -
Product description | | [ ] | UM | | i
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Advanced Data Updates (cont)

Subsequent data can be entered in the same fashion, defining
each entry location by its primary key (P_CODE) and its
column location (P_SALECODE).

The table on the previous page, also reflects the execution of
the following SQL command:

UPDATE PRODUCT_2
SET P_SALECODE =1’
WHERE P_CODE IN (‘2232/QWE’, 2232/QTY");
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Advanced Data Updates (cont)

Although the UPDATE sequences we’ve just seen allow you
to enter values into specified table cells, the process Is very
cumbersome. Fortunately, there may be better method.

If a relationship can be established between entries and the
existing columns, that relationship may be used to assign
values to their appropriate slots.

For example, suppose that we want to place sales codes based
on the P_INDATE into the table using the following rule:

e If P_INDATE is before December 25, 2003, then P_SALECODE =2
. If P_INDATE between Jan. 16 and Feb 10, 2004, then P_SALECODE =1

r
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Advanced Data Updates (cont)

Given the rule from the previous page and using the PRODUCT
table to effect the update, the following two command sequences
will make all the appropriate updates to the P_SALECODE in the
PRODUCT table. The effect of these two updates on the
PRODUCT table is shown on the next page.

UPDATE PRODUCT
SET P_SALECODE =2’
WHERE P_INDATE < '25-Dec-2003’;

UPDATE PRODUCT
SET P_SALECODE =1’
WHERE P_INDATE >="16-Jan-2004’
AND P_INDATE <='10-Feb-2004’;
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Advanced Data Updates (cont)

Microzoft Access

JEiIE Edit “iew Insert Format Records Tools Window Help

[B-RESRy| s =r 7 o|@ il vEm x| Ea- 0.

P_CODE P_DESCRIPT P_IHDATE |P_OHHAHD | P_MIH | P_PRICE |P_DISCOUNT| V¥_CODE P_SALECOI]E

| |11QERS3 | Power painter, 15 pzi., 3-nozzle 03-Mow-03 g 5 F109.88 2

| |13-Q2P2 7250, paer. gaw blade 13-Dec-03 32 15 §14.89 0.05 21344 2

| |14-21A3 9.00-in. per. saw blade 13-Move-03 18 12 §17.439 0.00 21344 2

| |1546-QQ2 [Hrd. cloth, 1/4-in., 2x30 15-Jan-04 15 g $39.83 0.o0 231149

| |1558-Q@1  Hrd, cloth, 1/2-in., 3x30 15-Jan-04 23 2 F45.89 0.o0 231149

| |2232Ty  BAD jigsayw, 12-in. blade J0-Dec-03 g 2| $109.92 0.05 24255

| |2232iWE | BAD jigsaw, 8-in. blade 24-Dec-03 G 3 F995E7 0.05 24288 2

| |2238iPD | BAD cordless drill, 142-in. 20-Jan-04 12 3 F35.83 0.05 255851

| |23109-HB | Clawy hammer 20-Jan-04 23 10 F9.95 040 22251

| |23114-A8  Sledge hammer, 12 1h, 02-Jan-04 g 3 $14.40 0.05

| |54778-2T | Rat-tail file, 1/5-in. fine 153-Dec-03 43 20 F4.99 0.o0 21344 2

| |88-WRE-GQ | Hicut chain saw, 16 in. 07 -Fek-04 11 5 F256.849 0.05 242831

| |PWCZEDRT PV pipe, 3.54in., -1t 20-Fek-04 185 75 $5.87 0.00

| |SMA827T [ 1.25-in. metal screwy, 25 01 -hdar-04 172 73 $5.95 0.aa 2225

| |SW-2E11E | 2540, ved, screy, S0 24-Feb-04 237 100 F5.45 Q.00 2123

WRIITTS | Steel matting, 4'<5%1%8", 5" mesh 17-Jan-04 18 2] $119.95 010 255351 |
0 F0.00
Record: Hl 1 || 17| [k |H |H¢| of 17

|P'r|:u:|u-:t code: Primary key
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Advanced Data Updates (cont)

The arithmetic operators are particularly useful in data
updates.

For example, if the quantity on hand in the PRODUCT table
has dropped below the minimum desirable value, you’ll order
more of the product. Suppose that we’ve ordered 20 more
units of product 2232/QWE. When the 20 units arrive, we’ll
need to add them to the inventory in the following manner:

UPDATE PRODUCT
SET P_ONHAND = P_ONHAND + 20
WHERE P__CODE = '2232/QWE/,

P
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Advanced Data Updates (cont)

Suppose that you want to add 10 percent to the price of all
products that have current prices below $50. This can be
accomplished with the following command.

UPDATE PRODUCT
SET P_PRICE = P_PRICE *1.10
WHERE P__PRICE < 50.00;
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Copying Parts of Tables

Although the database should be properly designed before it is
Implemented, there are times when it may be necessary to break up
a table structure into several component parts (smaller tables).

SQL allows for the copying of the contents of selected table
columns so that the data in those columns need not be reentered
manually into the newly created table(s).

Suppose, for example, that we want to copy the P_CODE,
P_DESCRIPT, and P_PRICE columns from the PRODUCT table to
a new table named PART.

First, we’ll need to create the PART table as shown on the next
page.

r
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Copying Parts of Tables (cont.)

CREATE TABLE PART (

PART_CODE CHAR(8) NOT NULL UNIQUE,
PART _DESCRIPT CHAR(35),
PART_PRICE DECIMAL(8,2),

PRIMARY KEY (PART_CODE) );

Note that the PART column names need not be identical to those in
the original table, and that the new table need not have the same
number of columns as the original table.

— Inthis case, the first column in the PART table is PART_CODE, rather
than the original P_CODE found in the PRODUCT table. And the
PART table contains only three columns, rather than the seven columns
found in the PRODUCT table.

—  However, column characteristics must match: you cannot copy a
character-based attribute into a numeric structure, and vice versa.

P
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Copying Parts of Tables (cont.)

Next, we need to add the rows to the new PART table using the
PRODUCT table rows. To do this we’ll need to use the INSERT
command.

Recall, the basic syntax of this command:

INSERT INTO target_tablename [(target_columnlist)]
SELECT source_columnlist
FROM source-tablename,;

The target-columnlist is requires if the source-columnlist doesn’t match all
of the attribute names and characteristics f the target table (including the
order of the columns!). Otherwise, you do not need to specify the target-
columnlist.

In our example, we will need to specify the target-columnlist since we are
changing the names of one or more of the columns.
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Copying Parts of Tables (cont.)

To effect the desired update, we need to issue the following
INSERT command:

INSERT INTO PART (PART_CODE, PART_DESCRIPT, PART_PRICE)
SELECT P_CODE, P_DESCRIPT, P_PRICE
FROM PRODUCT;

The contents of the updated PARTS table can be viewed with
the following query:

SELECT *
FROM PART;

The results are shown on the next page.
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Copying Parts of Tables (cont.)

=10l x|

JEiIe Edit Yiew Insert Format Records Tools window Help |

- B ESRY $m@Ey o @ 85U %E (>

Microsoft Access

PART_CODE PART DESCRIPT PART PRICE
10ERS31 Fower painter, 15 psi., 3-nozzle F109.99
13-02/P2 7.25-in. pwr. saw blade $14.99
|| 14-G1/1L3 2.00-in. pwer. saw blade F17.48
1546- Q02 Hrd. cloth, 1/4-in., 2150 $39.95

Results of copying
parts of a table with
renaming of the
columns.

155821 Hrd. clath, 1/2-in., 3x50 $43.99
2232TY B&D jigsaw, 12-in. blade H109.92
2232/WVE B&D jigsaw, B-in. blade $99.87
2238/QFPD B&D cordless drill, 1/2-in. $38.95
23109-HB Clawe harrmer $9.95
Sledge hammer, 12 |b. F14.40

23114-AA

477827
g89-wWRE-Q
PC230RT
Shi- 18277
SW-23116

- |wR3TTa

Rat-tail file, 1/8-in. fine

Hicut chain saw, 16 in.

P%'C pipe, 3.5-in., 8-t

1.25-in. metal screw, 25

2.5-in. wd. screw, 50

Steel matting, 4'%8'%1/8", 5" mesh

§4.89
F256.99
.87
¥5.99
F0.45
§119.95

|Datasheet Wig
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Adding Primary and Foreign Key Designations

Although we were able to create a new table based on an
existing table in the previous example, the process iIs not
without its problems. Primarily, the new PART table was
created without the inclusion of the integrity rules of the table
on which it was based. In particular, there is no primary key
designated for the table shown on the previous page.

To define the primary key for this table we need to use the
ALTER command as shown below:

ALTER TABLE PRODUCT
ADD PRIMARY KEY (P_CODE);

P
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Adding Primary and Foreign Key Designations
(cont.)

Quite aside from the fact that the integrity rules are not
automatically transferred to a new table that derives its data
from one or more other tables, there are several other
scenarios that would leave you without entity and referential
Integrity enforcement.

For example, you might have simply forgotten to define the
primary and foreign keys when you created the tables.

The integrity rules can be reestablished via the ALTER
command as shown below:

ALTER TABLE PRODUCT
ADD PRIMARY KEY(P_CODE)
ADD FOREIGN KEY(V_CODE) REFERENCES VENDOR;

P
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Deleting a Table From the Database

A table can be deleted from the database through the DROP
command as shown below:

DROP TABLE PRODUCT;

A table can only be dropped from a database if it is not
participating as the “1” side of any relationships. If you
attempt to delete such a table, the RDMS will issue an error
message to indicate that a foreign key integrity violation has
occurred.
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