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SQL Overview

SQL = Structured Query Language.

The standard for relational database management
systems (RDBMS).

Current standard i1s SQL:2011.

— Some previous dialects were: SQL-99, SQL:2003, and most
recently SQL:2008

Standards have a purpose:

— Specify syntax/semantics for data definition and manipulation.
— Define data structures.

— Enable portability.

— Specify minimal (core level) and complete standard.

— Allow for later growth/enhancement to standard.
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Benefits of a Standardized Relational

Language

« Reduced training costs

* Productivity

 Application portability

 Application longevity

» Reduced dependence on a single vendor

» Cross-system communication
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The SQL Environment

Catalog
— A set of schemas that constitute the description of a database.

Schema

— The structure that contains descriptions of objects created by a
user (base tables, views, constraints).

Data Definition Language (DDL)

— Commands that define a database, including creating, altering,
and dropping tables and establishing constraints.

Data Manipulation Language (DML)
— Commands that maintain and query a database.
Data Control Language (DCL)

— Commands that control a database, including administering
privileges and committing data.
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A simplified schematic of a typical SQL environment, as described by

the SQL:20XX standard

SQL Environment
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Some SQL Data Types (from Oracle 119)
 String types

— CHAR(Nn) — fixed-length character data, n characters long
Maximum length = 2000 bytes

— VARCHARZ2(n) — variable length character data, maximum 4000
bytes

— LONG - variable-length character data, up to 4GB. Maximum 1
per table
« Numeric types

— NUMBER(p,q) — general purpose numeric data type
— INTEGER(p) — signed integer, p digits wide
— FLOAT((p) — floating point in scientific notation with p binary
digits precision
 Date/time type
— DATE - fixed-length date/time in dd-mm-yy form

#
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DDL, DML, DCL, and the database development process

DDL

Define the database:
CREATE tables, indexes, views
Establish foreign keys
Drop or truncate tables

Fhysical Design

DML

Load the database:
INSERT data

UPDATE the database

Manipulate the database:
SELECT

= Implementation

DCL
Control the database:
GRANT, ADD, REVOKE Maintenance

CGS 2545: Database Concepts (Chapter 6) Dr. Mark Llewellyn ©




SQL Database Definition

 Data Definition Language (DDL)

« Major CREATE statements:

— CREATE SCHEMA — defines a portion of the database
owned by a particular user.

— CREATE TABLE — defines a table and its columns.
— CREATE VIEW - defines a logical table from one or
more views.
« Other CREATE statements: CHARACTER SET,
COLLATION, TRANSLATION, ASSERTION,
DOMAIN.
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Table Creation

General syntax for CREATE TABLE statement

CREATE TABLE tablename
( {column definition [table constraint] } ., ..
[ON COMMIT {DELETE | PRESERVE} ROWS] );

where column definition ::=
column_name
{domain name | datatype [(size)] }
[column_constraint_clause . . .]
[default value]
[collate clause]

and table constraint ::=
[CONSTRAINT constraint_name]
Constraint_type [constraint_attributes]

Steps in table creation:

1.

Identify data types for
attributes

Identify columns that can
and cannot be null

Identify columns that must
be unique (candidate keys)

Identify primary key-
foreign key mates

Determine default values

Identify constraints on
columns (domain
specifications)

Create the table and
associated indexes
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The following few slides create tables for this
enterprise data model

The Pine Valley Furniture database example from the textbook

CUSTOMER PRODUCT

Flaces Has

/ \ Is placed by \ Is for

ORDER Contains {

/s contained in
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SQL database definition commands for Pine Valley Furniture

CREATE TABLE CUSTOMER_T
(CUSTOMER_ID NUMBER{11, 0} NOT NULL,
CUSTOMER_NAME VARGHARZ(25) NOT NULL, Overall table
CUSTOMER_ADDRESS VARCHAR?Z(30), -
CITY VARCHAR2(20}, definitions
STATE VARCHARZ(Z),
POSTAL_CODE VARCHARZ(S),

CONSTRAINT CUSTOMER_PK FRIMARY KEY (GUSTOMER_ID));

CREATE TABLE ORDER_T
{ORDER_ID NUMBER{11, 0} NOT MULL,
ORDER_DATE DATE DEFALILT SYSDATE,
CUSTOMER_ID NUMBER{11, 0},
COMSTRAINT ORDER_FPK PRIMARY KEY [(ORDER_ID),
CONSTRAINT ORDER_FK FOREIGN KEY (CUSTOMER_ID) REFERENCES CUSTOMER_T{CUSTOMER_ID});

C-REATE TABLE PRODUCT_T
{PRODUCT_ID INTEGER NOT MULL,
PRODUCT_DESCRIFTION VARCHARZIED),
PRODUCT_FIMISH VARCHARZ (20}
CHECK (PRODUCT_FINISH IN {'Cherry’, ‘Matural Ash', "White Ash’,
'Red Oak', "Matural Oak’, “YWalmut'),
STAMDARD_PRICE DECIMAL(E,2),
PRODUCT LINE_ID INTEGER,
COMSTRAINT PRODUCT P PRIMARY KEY (FRODUCT ID);

CREATE TABLE ORDER_LINE_T
{ORDER_ID NUMBER({11,0} NOT MULL,
PRODUCT_ID NUMBER{11,0}) NOT MULL,
ORDERED_QUANTITY NUMBER{11.04,
COMNSTRAINT ORDER_LINE_PK PRIMARY KEY (ORDER_ID, PRODUCT_ID),
CONSTRAINT ORDER_LINE_FK1 FOREIGN KEY(ORDER_ID} REFERENCES ORDER_T{ORDER_ID),
COMSTRAINT ORDER_LINE_FK2 FOREIGM KEY (FRODUCT_ID) REFERENCES PRODUCT_T{PRODUCT_IDY):

CGS 2545: Database Concepts (Chapter 6) Page 12 Dr. Mark Llewellyn ©




Defining attributes and their data types

CREATE TABLE PRODUCT_T

(PRODUCT_ID INTEGER ~ NOTNULL,
PRODUCT DESCRIPTION ~ VARCHAR2(20))
PRODUCT_FINISH VARCHAR2(20
——————— CHECK (PRODUCT_FINISH IN (‘Cherry', ‘Natural Ash’, ‘White Asn
constraint Red Oak', ‘Natural Oak', 'Walnut),

STANDARD PRICE DECIMAL(B,2),
PRODUCT_LINE_[D INTEGER,
CONSTRAINT PRODUCT_PK PRIMARY KEY (PRODUCT_ID))
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CREATE TABLE PRODL
(PRODU
PRODU

PRODU

CT T

CT 1D
CT_DESCRIPTION
CT_FINISH

Non-null specification
INTEGER

VARCH
VARCH

NOT NULL,

AR2(50
AR2(20

CHECK (PRODUCT F

STANDARD_PRICE
PRODUCT_LINE_ID

NISH IN

(Cherry', Natural Asn’, "White Ash'

‘Red Oak', ‘Natural Oak’, ‘Walnut)),
DECIMAL(E,2),
INTEGER

CONSTRAINT PRODUCT_PK PRIMARY KEY (PRODUCT_ID))

ldentifying primary key

Primary keys
can never have
NULL values
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CREATE TABLE ORDER_LINE_T
(ORDER_ID
PRODUCT_ID
ORDERED_QUANTITY

N
N
\U

UMBER(11
UMBER(11
MBER(!

Non-null specifications

Q) NOTNULL,
Q) NOT NULL,

0

NT ORDER _LINE_PK PRIMARY KEY (ORDER_

D, PRODUCT_ID),

Primary key

NT ORDER _LINE_FK1 FOREIGN KEY(ORDER ID) REFERENCES ORDER _T(ORDER_ID),
NT ORDER_LINE_FK2 FOREIGN KEY (PRODUCT_ID) REFERENGES PRODUCT_T(PRODUCT_ID))

Some primary keys are composite —
composed of multiple attributes
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Controlling the values In attributes

CREATE TABLE ORDER T
(ORDER_ID numeeriL ooty Default value
ORDER DATE DATE DEFAULT SYSDATE,
CUSTOMER ID NUMBER(T O]

CONSTRAINT ORDER_PK PRIMARY KEY (ORDER ID),

CONSTRAINT ORDER_FK FOREIGN KEY (CUSTOMER ID) REFERENCES CUSTOMER_T(CUSTOMER ID))

CREATE TABLE PRODUCT_T
(PRODUCT_ID INTEGER NOT NULL,
PRODUCT_DESCRIPTION  VARCHAR2(50),
PRODUCT_FINISH VARCHAR2(20)
CHECK (PRODUCT_FINISH IN (‘Cherry’, ‘Natural Ash’, “‘White Ash’,
‘Red Oak’, ‘Natural Oak’, ‘Walnut)),

STANDARD_PRICE DECWALES, o .
PRODUCT LINE_ID INTEGER, omain constraint
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|dentifying foreign keys and establishing relationships

CREATE TAB'.EMMER I
(CUSTOMER_ID NUMBER(11, 0) NOT NULL, Primary key of

CUSTOMER_NAWE VARCHARZZSINOTNULL,  parent table
CUSTOMER ADDRESS ~ VARCHAR2(30),

CITY VARCHAR?(20),
(
(

STATE VARCHAR2(2),
POSTAL_CODE VARCHAR2(9),
CONSTRAINT CUSTOMER_PK PRIMARY KEY (CUSTOMER_ID));

CREATE TABLE ORDER T
(ORDER D NUMBER(11, 0) NOT NULL
ORDER DATE DATE DEFAUT SYSDATE, 0 i v of
CUSTOMER ID NUMBER({1, 0).

CONSTRAINT ORDER._PK PRIVARY KEY (ORDER D). dependent table

CONSTRAINT ORDER_FK FOREIGN KEY (CUSTOMER_ID) REFERENCES CUSTOMER_T(CUSTOMER_ID));
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Data Integrity Controls

 Referential integrity — constraint that ensures
that foreign key values of a table must match
primary key values of a related table in 1:M
relationships.

» Restricting:
— Deletes of primary records.
— Updates of primary records.
— Inserts of dependent records.

#
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CUSTOMER ORDER
(PK=CUSTOMER_ID) (FK=CUSTOMER_ID)

Restricted Update: A customer ID can only be deleted if it is not found in ORDER table.

CREATE TABLE CUSTOMER_T
(CUSTOMER_ID INTEGER DEFAULT ‘C899" NOT NULL,
CUSTOMER_NAME VARCHAR(40) NOT NULL,

CONSTRAINT CUSTOMER_PK PRIMARY KEY (CUSTOMER_ID),
ON UPDATE RESTRICT);

Cascaded Update: Changing a customer ID in the CUSTOMER table will result in that
value changing in the ORDER table to match.

... ON UPDATE CASCADE);

Set Null Update: When a customer ID is changed, any customer ID in the ORDER table
that matches the old customer ID is set to NULL.

... ON UPDATE SET NULL);

Set Default Update: When a customer ID is changed, any customer ID in the ORDER
tables that matches the old customer ID is set to a predefined default value.

... ON UPDATE SET DEFAULT);

Referential
Integrity Is
enforced via
the primary-

key to foreign-
key match
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Restricted Update Example

SYNTAX:

CREATE TABLE Customer T

(

CONSTRAINT Customer PK PRIMARY KREY

(customer 1id), ON UPDATE RESTRICT) ;

SEMANTICS: A customer record can only be deleted from Customer_T if they have placed no orders.

Customer_T Order_T
customer_id | customer_name order_id customer_id
101 Heidi 10 101
Deleting customer_id = 101 102 Frida 12 102
would not be allowed, since :
that customer is related to 4 103 Debi 14 103
orders in Order_T. 104 Claire 16 103
18 103
Deleting customer_id = 104 would be 20 101
allowed, since that customer is not 22 102
related to any orders in Order_T. o4 101
26 101
( J
CGS 2545: Database Concepts (Chapter 6) Page 24 Dr. Mark Llewellyn © g;




Cascaded Update Example

SYNTAX:

CREATE TABLE Customer T .
CONSTRAINT Customer PK PRIMARY KREY

SEMANTICS: Modifying a customer_id would be reflected (cascaded) into the Order_T table.

(

(customer id), ON UPDATE CASCADE) ;

Customer_T Order_T
customer_id | customer_name order_id customer_id
Assume that the initial 1001 Heidi 10 1001
conflguratlon of the two 102 Frida 12 102
relations was the same as -
that shown on page 24. If 103 Debi 14 103
the Customer_T table is 104 Claire 16 103
modified to change
customer _id 101 to a new 18 103
value of 1001, then the 20 1001
cascaded update would
produce the updated 22 102
relations as shown to the 24 1001
right. 26 1001
( J
CGS 2545: Database Concepts (Chapter 6) Page 25 Dr. Mark Llewellyn © g;




Set Null Update Example

SYNTAX:

CREATE TABLE Customer T .
CONSTRAINT Customer PK PRIMARY KREY

SEMANTICS: Modifying a customer_id would cause any related order in the Order_T to have the

customer _id set to null.

(

(customer id), ON UPDATE SET NULL) ;

Customer_T Order T
customer_id | customer_name order_id customer_id
Assume that the initial 1001 Heidi 10 null
conflguratlon of the two 102 Frida 12 102
relations was the same as -
that shown on page 24. If 103 Debi 14 103
the Customer_T table is 104 Claire 16 103
modified to change
customer _id 101 to a new 18 103
value of 1001, then the 20 null
set null update would
produce the updated 22 102
relations as shown to the 24 null
right. 26 null
( J
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Set Default Update Example

SYNTAX:

CREATE TABLE Customer T

CONSTRAINT Customer PK PRIMARY KREY

SEMANTICS: Modifying a customer_id would cause any related order in the Order_T to have the

(

customer _id set to some pre-determined default value.

(customer id), ON UPDATE SET DEFAULT) ;

Customer_T Order_T
Aesm ibe e e customer_id | customer_name order_id customer_id
configuration of the two 1001 Heidi 10 00000
relations was the same as 102 Erida 12 102
that shown on page 24. If :
the Customer_T table is 103 Debi 14 103
modified to change 104 Claire 16 103
customer _id 101 to a new
value of 1001, then the 18 103
set default update would 20 00000
produce the updated
relations as shown to the 22 102
right. (Assume the default 24 00000
value was set to be
2
00000.) 6 00000
”
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Data Integrity Controls

« Support for referential Integrity constraints
varies across the various RDBMSs.

« ON DELETE CASCADE is supported by
Access, SQL Server, and Oracle.

« ON UPDATE CASCADE is supported by
Access and SQL Server, but not Oracle.

« SET NULL is supported by Oracle, but not by
Access nor SQL Server.

([
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Changing and Removing Tables

« ALTER TABLE statement allows you to
change column specifications:

_ ALTER TABLE CUSTOMER T ADD (TYPE
VARCHAR(2))

« DROP TABLE statement allows you to
remove tables from your schema:

— DROP TABLE CUSTOMER _T

#
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Schema Definition

 Control processing/storage efficiency:
— Choice of indexes
— File organizations for base tables
— File organizations for indexes
— Data clustering
— Statistics maintenance

 Creating indexes
— Speed up random/sequential access to base table data

— Example

« CREATE INDEX NAME_IDX ON
CUSTOMER_T(CUSTOMER_NAME)

« This makes an index for the CUSTOMER _NAME field of the
CUSTOMER_T table
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Insert Statement

Adds data to a table

Inserting into a table

— INSERT INTO CUSTOMER_T VALUES (001,
‘Contemporary Casuals’, 1355 S. Himes Blvd.’, ‘Gainesville’,
‘FL’, 32601);

Inserting a record that has some null attributes requires

Identifying the fields that actually get data

— INSERT INTO PRODUCT _T (PRODUCT _ID,
PRODUCT_DESCRIPTION,PRODUCT_FINISH, STANDARD PRICE,
PRODUCT ON HAND) VALUES (1, ‘End Table’, ‘Cherry’, 175, 8);

Inserting from another table

— INSERT INTO CA_CUSTOMER_T SELECT * FROM CUSTOMER_T
WHERE STATE = ‘CA’;

CGS 2545: Database Concepts (Chapter 6) Dr. Mark Llewellyn ©




Delete Statement

e Removes rows from a table.

« Delete certain rows
— DELETE FROM CUSTOMER_T WHERE
STATE = ‘HI’;
e Delete all rows
— DELETE FROM CUSTOMER T;
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Update Statement

« Modifies data In existing rows

« UPDATE PRODUCT _T SET UNIT_PRICE =775
WHERE PRODUCT _ID =7;
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SELECT Statement

« Used for queries on single or multiple tables.

e Clauses of the SELECT statement:

— SELECT
« List the columns (and expressions) that should be returned from the query
— FROM
* Indicate the table(s) or view(s) from which data will be obtained
— WHERE
« Indicate the conditions under which a row will be included in the result
— GROUP BY
« Indicate categorization of results
— HAVING
« Indicate the conditions under which a category (group) will be included

— ORDER BY
« Sorts the result according to specified criteria

CGS 2545: Database Concepts (Chapter 6) Page 34 Dr. Mark Llewellyn ©




FROM
Identifies
invalved tables

SOL SELECT WHERE

Finds all rows

Statement meeting stated

] condition{s)
processing order ¥
GROUFP BY
Organizes rows
according to wvalues
in stated ::Dlumn{S}
h
HAWVING
Finds all groups
meeting stated
condition{s)

SELECT
Identifies
columns

w

ORDER B™
Soris rows

results

CGS 2545: Database Concepts (Chapter 6) Dr. Mark Llewellyn ©




Sample Database For SELECT Examples

« For the remainder of this set of notes, let’s use the
sample database table instance shown below:

— | Students
FID * | StudentMNamr - Major - GPA

~ [ CreditHrsCo - | C

Heidi

2 Claire

3 Debi

4 Steve

S Tony

6 Tammnmi

7 Caroline
8 Kristina

O Suzi
10 Cori
11 Thomas
12 Katherine
13 Donatella
14 Kristy

#* [New)
Record: I4 1 of 14 [ I

IT

C5

T

Math
Physics
IT

C5

T

T

5

C5
IT
Marketing

Search

3.94
3.50
3.77
2.80
3.10
3.35
2.88
3.96
3.78
3.06
2.99
3.33
2.28
3.66

65
23
48
28
16
—
38

CGS 2545: Database Concepts (Chapter 6)

Dr. Mark Llewellyn ©




SELECT Example

« The most basic form of a database query is to simply “see” all of
the data in a single table.

* In SQL this query statement would be:
SELECT & FROM tablename;

= students | =31 List all the students (all attributes)

PID - StudentMam -

il Heidi
2 Claire
3 Debi
. . 4 Steve
The * is a wildcard 5 Tony
character that is used 6 Tammi
in this case to 7| Caroline

represent all attributes SFem
Uz

10 Cori
11 Thomas
12 Katherine
13 Donatella
14 Kristy

* (New)

Record: M 1ofl14 EH

Major - GPA
IT
CS
IT
Math
Physics
IT
C5
IT
IT
Cs

Cs
IT
Marketing

Search

| CreditHrsCo -

3.94
3.50
3.77
2.80
3.10
3.35
2.88
3.96
3.78
3.66
2.99
3.23
2.28
3.66
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You did a similar query in the first lab assignment using filtering in Access. In
this case the filter is “select all”. That technique is shown below:

EH - = StudentDB: Database- C:\COURSES\CGS 2545 -... TABLE TOOLS
FILE HOME  CREATE  EXTERNALDATA  DATABASETOOLS  FIELDS  TABLE

b/‘ Y 2] Ascending Yo - r = New > H al. | Calibri (Detail)
(el s

: Exy _ %) Descending 7o~ 8 Save _ »- B I U
View Paste Filter Refresh Find .
- Remove Sort All - Delete = Fq - k- A-°
Views Clipboard ra Sort & Filter Records Find Text Formatting

All Access Obje... @ «|| = students (=5 Relationships \,
f— yo PID - | StudentMarm - Major GPA = | CreditHrsCo - |Click to Add -
crf

Tables |-

il Heidi I 3.94
Sort Smallest to Largest 3.50

Sort Largest to Smallest 377

[

23

Courses a3
Enrolled 3.80 ag
16

44

Instructors ; 3.10
Mumber Eilters 3.35

S|
=
=
=

Students

3 [Select All) 2.88 33

Aliasing Query - lists nam... (Blanks] 3.36
1 3.78

98

Count the number of [T m... 2 2 66 a1

List all the students [all at... 3 5 ag 1
4 )

£ 3.23 35

List student names and G... 6 2.28 27

query with order by clause 7 i 3.60 65

[ 8
query without order by cl...

scalar aggregate query

using both order by and i... Record: M < [1of14 | » M | T | [search

=
£
]
=]
]
A

List names of IT majors wi...

i O O O O Oh Oh Gh G

Datasheet View MLUNM LOCK
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SELECT Example

« To actually create SQL queries in Access, you’ll need to design a
query (Access parlance).

« Suppose that you want to create this basic SQL query on the
students table.

« To do this in Access requires a more sophisticated query than a

simple filter. Follow the steps below to create your query:
Click the CREATE tab.

Select Query Design.

Simply close the show table pop-up that appears.

On the far left side under Results, select SQL.

Enter “Select * From students” in the editing window. Note that the keyword SELECT;
Is already there.

6. Then click the Run icon.

« The next page illustrates the completion of this sequence and the
page after that, illustrates the results of running the query.

ok wDdE

([
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BB H ©- < - = StudentDB: Database- CACOURSES\CGS 2545 -...  QUERY TOOLS - S e
HOME CREATE EXTERMAL DATA DATABASE TOOLS DESIGM Sign in
D 'I' D’j I:I +'|' #1Update (D Union €= |nsert Rows 'i'ﬁ:llnsert Columns z Tt
View R;n colect Make. Appe;d ;If| Crosstab (55 Pass-Through o 2 Delete Rows Delete Columns Totals =
- Table - Delete ,'-;é,’ Data Definition Takle “ Builder EIIEI Return: LY 7
Results Query Type Query Setup Show/Hide -
All Access Obje... @ «|[Z students (B Quenyt | 3 Queny2\ x
Search. o/ |SELECT * FROM students
Tables ¥
Quenes -
@ Aliasing Query - lists names a...
@ Count the number of IT majors
@ List all the students (all attrib...
@ List names of IT majors with ...
@ List student names and GPAs...
@ query with order by clause
@ query without order by clause
@ scalar aggregate query
@ using both order by and in ...
@ Using the Like operator
@ vector aggregate query
v
s 0 H = i
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@ H =  StudentDE : Database- CNCOURSESNVCGS 2345 - Database Concepts\Spring 2014\5tudentDEB.accdb (Access.. ? - 0O X
HOME CREATE EXTERMAL DATA DATABASE TOOLS Sign in
N ¥ Y 2] Ascending Yo - ’7 = New > H 3% | Calibri (Detail) - |11 = i=
— Em ) %l Descending T~ oH Save v _ 2~ B I U 3= & 7 EH -
View Paste Filter Refresh Find - I
- ~ 5# RemoveSort T All~ 2% Delete ~ B - - A-F-H-- === 4~
Views Clipboard ra Sort & Filter Records Find Text Formatting M e
' Students\"[ﬂ_-f Queryl Y| =5 Query2", b4
All Access Obje... ® «||= 5 quent [ query2\ : :
earch. e PID -~ | StudentMamr - Majar - GPA ~ | CreditHrsCo -
Tables . Heidi I 3.94 65
Queries ~ 2 Claire cs 3.50 23
@ Aliasing Query - lists names a... 3| Debi IT 3.77 48
1 Countih et of 1T e 4 Steve Math 2.80 B8
= o HmREr et T maar 5 Tony Physics 3.10 16
E5d List all the students (all attrib... 6 Tammi IT 3.35 a1
B8 List names of IT majors with ... 7 Caroline Cs 2.88 38
E5 List student names and GPAs... 8 Kristina IT 3.96 110
@ query with order by clause 9| Suzi IT 3.78 98
= ot order b 10 Cori cs 3.66 84
S T O GTae By faree 11 Thomas Math 2.99 a4
B scalar aggregate query 12 Katherine cs 3.33 55
5 using both order by and in dl... 12 Donatella IT 2.28 27
B Using the Like operator 14 Kristy Marketing 3.66 65
@ vector aggregate gquery i {NEW}
Record: 4 bbb | E
Read O =] + =2
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SELECT Example

« Suppose that you only want to see the student PID and student
name In your results rather than all of the attributes (fields) of the
STUDENTS table.

« To do this in Access requires a more sophisticated query than a
simple filter. Follow the steps below to create your query:

1.
2.
3.

4.
D.

Click the CREATE tab.
Select Query Design.

From the Show Table pop-up, select only the STUDENTS table and click
Add, then click Close.

In the lower window pane, add the fields PID and StudentName.
Then click the Run icon.

» The next page illustrates the completion of this sequence and the
page after that, illustrates the results of running the query.

([
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BEH - = StudentDB: Database- CA\COURSES\CGS 2545 -..  QUERY TOOLS ? - 0O %
HOME CREATE EXTERMAL DATA DATABASE TOOLS DESIGM Sign in
D 'I' Dlj I:I +I' #!Update 0D Union +|J €= Insert Rows 'JLﬁ:JInsert Columns z T
View RI..JH —— Make. Appe;d FH Crosstab &8 Pass-Through Shouw Delete Rows # Delete Columns Totale
- Table lx Delete £ Data Definition  Tape Builder Y@ Return: X
Results Cuery Type Cuery Setup Show/Hide R
All Access Obje... @ « | 53 students | 51 quenyt\ o
search. L Students E
Tables ¥ " =
Queries = % PID
@ Aliasing Query - lists names a... ctudentName
@ Count the number of IT majors Major
EH  List all the students [all attrib... GPA
@ List names of IT majors with ... CreditHrsCamp ~
@ List student names and GPAs...
@ query with order by clause
@ query without order by clause
@ scalar aggregate query
@ using both order by and in cl... EI:' E| -
@ Using the Like operator
P vector aggregate query Field: |PID StudentNamEE E
Table: |Students Students
Sort:
Show: O ] [
Criteria:
ar. -
[« ] [v]
0 H s b
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@ H < 2 = StudentDE : Database- C:NCOURSESVCGS 2545 - Database Concepts\Spring 2014\ 5tudentDB.accdb (Access... ? - 0O x
HOME CREATE EXTERMAL DATA DATABASE TOOLS Signin
N X Y 2| Ascending Y- - ’7 = New > H 2% | Calibri (Detail) | -]z s
S Em _ %l Descending 1o+ ol Save v : *-| BT U [3=&E M B -
View Paste Filter Refresh Find - L
- »~ Z# Remove Sort T All~ 7% Delete - D* L} - _& - 2 ﬁ Tl = = = ﬁ*
Views Clipboard ra Sort & Filter Records Find Text Formatting e M
. Students | =99 Query1 ", b4
All Access Obje... ® « BB students {1 Quenyt\
FID = |StudentMam -
Search. e
Heidi
Table= ¥ )
2 Claire
Queries £
- . ) 3 Debi
@ Aliasing Query - lists names a...
4 Steve
@ Count the number of IT majors 5 Tony
EE List all the students (all attrib... slramm
@ List names of IT majors with ... 7 Caroline
@ List student names and GPAS... 8 Kristina
@ query with order by clause 3| Suzi
- 10 Cori
@ query without order by clause 11 Thomas
@ scalar aggregate query 12 Katherine
EE using both arder by and in dl... 13 Donatella
@ Using the Like operator 14 Kristy
. #* (Mew)
@ vector aggregate query
Record: M 10f14 (I T S I 4 Search
Read O i= * Ll
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All the normal

S I: L I:C I sza.m p I e comparison operators

are available.
List only the names and GPAs of those students who are IT majors. /
* The SQL is: Operator  Meaning
SELECT studentname, gpa Equal to
FROM students Greater than or equal to

WHERE major = “WIT”; Less than

Less than or equal to

Greater than

E 4 :  StudentDE : Database- CA\COURSES\CGS 2545-D.. 2 — [ X Not equal to
FILE HOME  CREATE  EXTERNAL DATA  DATABASE TOOLS DESIGN ' Not equal to

D I Dj |_-|| 'l'l #!Update 0D Union x| [

B Crosstab &P Pass-Through | | B List student names and GPAs for IT jors
View  Run Select Make Append' J Cuery  Show/ j:l majors

- Table ! Delete £ Data Definition  Setup~ Hide -

StudentMame - gpa -
Results Query Type

AH ACCE‘SS Ob_JE" = | 1 |f|:| List student names and GPAs for IT maju:urs- Heidi 3.94
Search. o [SELECT studentName, gpa Debi _ 3.77
Tables —| IFROM students Tammi 3.35

Queries WHERE students.major="IT"; Kristina 3.96

'ﬁj Aliasing Query - lists nam... SUZI 3.7
'ﬁj Count the number of IT m...

Donatella 2.28

-
ER] it all tha cbudante (all ot

Form View NUM LOCK
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SELECT Example using Alias

« An alias can be created as an alternative column or table name. It
Is useful with long names to shorten the query expression.

« Example:

EH > StudentDB: Database- C:\COURSES\CGS 2545 -D.. 2 — [ X COIU”;_“ name
alias
U3 HOME  CREATE  DXTERNALDATA  DATABASETOOLS  DESIGN  S»

D I D’j |:| +I #1pdate D Union 2% 3

_ " [ Crosstab If-éii:'F‘as.s.-Thrn:uugh
View Run  Select Make Append Query  Show/

- Table I Delete £ Data Definition  Setup~ Hide~

Results ) Cuery Type
AH ACCE‘SS ObJE (= L |ﬂ:| Aliasing Query - lists names and credithrs..,_ =

Search. D SELECT s.studentName AS sname.‘, A
Tables -1 |s.creditHrsCompleted

Queries FROM students AS s 3] Aliasing Query - lists names and credithrs fc
= Aliasing Query - lists nam... WHERE majDT’:"CS"i

sname - creditHrsCor -
Table name Clair 23

alias Caroline a8
Cori 84
Katherine 55

'ﬁj Count the number of IT m...

'ﬁj List all the students (all at...

'ﬁj List names of IT majors wi...

'=?|:| List student names and G...
Form View MUM LOCK oL B
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SELECT Example Using a Function

« Using the COUNT aggregate function to find totals

4 ﬁJ Count the number of IT majors

SELECT count(®)
FROM students
WHERE major = "IT";

Note: with aggregate functions you can’t have single-valued
columns included in the SELECT clause.

« Aggregates can be used in the following types of clauses:

— The WHERE clause of an ABORT statement to specify an abort
condition.

— But an aggregate function cannot be used in the WHERE clause of a
SELECT statement.

— A HAVING clause to specify a group condition.
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SELECT Example — Boolean Operators

* Boolean operators AND, OR, and NOT are used for
customizing conditions in WHERE clauses to allow for
more complicated query expressions.

] | “31 List names of IT majors with GPA greater than 3pts

select studentName
from students
where major = "IT" and gpa = 3.5

1 |§J ListnamesﬂfrrmajmsuithGPAgmatﬂﬂlanipﬁ.\"a\

studentNam -
Heidi

Debi

Kristina

Suzi

(.
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SELECT Example — Like Operator

Note: the LIKE operator allows you to compare strings using
wildcards. For example, the % wildcard in ‘%Desk’ indicates
that all strings that have any number of characters preceding the
word “Desk” will be allowed. In the example shown below, the
compare string is “M%” which will match any word that begins
with the letter M (so both Math and Marketing match).

HESLITS A

{ 'ﬁj Cuery |jj Using the Like operator X

SELECT studentName, major A
FROM students
WHERE major like "M%";

Tug
g

ﬂj Using the Like operator

studentNam - major
Math
Thomas Math

Kristy Marketing
*
Record: W+ |10of3 koMb

Form View NUM LOCK 0B Datasheet View NUM LOCK B

Mavigation Pane
Mavigation Pane
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SELECT Example —
Sorting Results with the ORDER BY Clause

« Under normal operation, most SQL implementations
will return result sets in what might appear to be
random order. In reality, it is based on either a key or a
stored order. Note that in Access standard result sets
are ordered based on the primary key (even if the key Is
not part of the retrieved set of attributes).

« The ORDER BY clause 1s used to override the default
result set ordering.

« The example on the next two pages illustrate this case.

([
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Default ordering Ordered by major

select studentMName, major
Ifrom students

L | _:‘|:| guery without order by clause ‘i @ query with order by dause\"

select studentMame, major
from students
order by majod

4 |§ mﬂyﬂiﬂmﬂmﬂuh}dﬂﬂe\L

studentMame -

major - ﬁ__l mlﬂyﬂiﬂlmdﬂh}rm\\\

¥

Record: 4

Claire
Debi
Steve
Tomy
Tanmnni
Caroline
Kristina
SUZi

Cori
Thomas
Katherine
Donatella

Kristy

1 of14

IT

C5

T

Math
Physics
IT

5

IT

IT

5

C5
IT
Marketing

(T i Mo F

#*

studentMame
Katherine
Cori
Caroline
Claire
Donatella
Swuzi
Kristina
Tanmnni
Debi
Heidi
Kristy
Thomas
Stewve
Tomy

Record:

e

major
5
CS
5
S
T
T
IT
T
T
T
MMarketing
MMath
Math
Physics

e {~ Mo Filter




Default ordering Query Typ Qrdered by studentName

SELECT studentName, major SELECT studentName, major
FROM students FROM students

ORDER BY studentName]

— 1

tion Pane ¥

NUM LOCK

MUM LOCK sqL

Views "

o[ 4 |@ {luer_i,.r‘l."'-._. | < |=_3,'.| {luerg.r1.""-..__

studentNam - major studentNam - major
eidi IT Caroline

Claire s Claire

Debi IT Cori

Steve Math Debi

Tony Physics Donatella

Tammi IT Heidi

Caroline

Katherine
Kristina Kristina

Kristy Marketing
Steve Math

Suzi IT
Katherine Tammi IT
Donatella Thomas Math

Kristy Marketing Tony Physics

Suzi
Cori

Mavigation Pane

Thomas

Mavigation Pane

*

Record: M 1 of 14 | T
MUM LOCK

Record: M 1of 14 F Mk

MUM LOCK oL
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SELECT Example —
Sorting Results with the ORDER BY Clause

« More complex ordering of the result set is also possible. In the
example below the results are first ordered by major and then
within the major ordered by student name.

ﬂj using both order by and in clauses

studentMam - major
1 Caroline cs
| using both order by and in clauses Claire cs
- Cori s
select studentName, major Katherine  |CS

k )

ifrom students Debi o
] ] ., I Donatella IT
where major in ("CS", "IT") Heidi i
[ - Kristi IT
order by major, studentName N
Tammi IT

Note: the IN operator in this example allows you to include rows whose value
IS included in the specified set and operationally this is more efficient than
separate OR conditions (more on this later).

#
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SELECT Example —
Categorizing Results Using the GROUP BY Clause

 For use with aggregate functions

— Scalar aggregate: single value returned from SQL query with aggregate
function

— Vector aggregate: multiple values returned from SQL query with
aggregate function (via GROUP BY)

3] scalar aggregate query B e n e m——"
major = | Exprl0ool -
select major, count(major) = :
Ifrom students | marketing 1
. Math 2
group by major Physics 1

Note: you can use single-value fields with aggregate functions
If they are included in the GROUP BY clause.

#
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SELECT Example —

Qualifying Results by Category Using the HAVING Clause

ﬂj vector aggregate query

- ; ﬂj Hﬁdﬂ-laﬂglﬂgateq%
select major, count{major) major - W
from students s a
group by major T
having count(major) = 1 Math 2

See next page for solution
to properly name this output
result field.

The HAVING clause is similar in nature to a WHERE clause in that it applies a
predicate (or condition) to select only certain members of a result set. However,
the HAVING clause operates on groups (categories), not on individual rows. Here,
only those groups with total numbers greater than 1 will be included in final result.

#
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SELECT Example —

Qualifying Results by Category Using the HAVING Clause

- vector aggregate query
2] vector aggregate query
iselect majorcount(major) as numberOfMajor major +  numberOfMajors -

from students (s
group by major m

naving count(major) = 1
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