Databases

MicroSoft SQL-server / MySQL-server

Some walk through



Functions For a DBMS #1

Data storage, retrieval and update
A user-accessible catalogue
Transaction support

Concurrency control services
Recovery services



Functions For a DBMS #2

Authorization services

Support for data communication
Integrity services

Services to promote data independence
Utility services



Programmers

Database (Server)
~ not a single system

Users DBA
Application ! Database
programs QueilEs schema
DBMS
DML — Query DDL
preprocessor processor compiler
Program Database Dictionary
object code manager manager
Access —> File
methods manager
System
buffers
Database
and

system catalog




Databases - system and user
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DBMS: ANSI-SPARC

External External External
schema schema schema
External/conceptual Logical data independence
mapping
Conceptual
schema
Conceptual/interna Physical data independence
mapping
Internal
schema
Figures & some text from: ©

K%l Pearson Education Limited 1995, 2005



Example

External view 1

fName IName salary

sNo age

External view 2

staffNo

IName

branchNo

DOB

fName IName

Conceptual level staffNo

salary

branchNo

struct STAFF {
int staffNo;
int branchNo;
char fName [15];
char IName [15];
struct date dateOfBirth;
float salary;
struct STAFF *next;
h

index staffNo; index branchNo;

Internal level

/* define indexes for staff */

/* pointer to next Staff record */




Description of the 3 levels #1

e External Level
— Users’ view of the database.

— Describes that part of database that is relevant to a
particular user.

— Description in SQL

* Conceptual Level
— Community view of the database.

— Describes what data is stored in database and
relationships among the data.

— Description in SQL



Description of the 3 levels #2

e Internal Level

— Physical representation of the database on the
computer.

— Describes how the data is stored in the
database.

— Description in some low level language
(C, Assembler)



Terminology of the relational model
(logical)

Relation A relation is a table with columns and rows.

Attribute An attribute is a named column of a relation.

Domain A domain is the set of allowable values for one or more attributes.

Tuple A tuple is a row of a relation.

Degree The degree of a relation is the number of attributes it contains.

Cardinality The cardinality of a relation is the number of tuples it contains.

Relational database A collection of normalized relations with distinct relation
names.
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Example of
relational
terms used

Aftributes

Branch
7
branchNo | street city postcode
S | | BOOS 22Deer Rd | London |SWI4EH >
F< | B0O7 16 Argyll St | Aberdeen [ AB2 35U =
& | [B003 163 Main St | Glasgow [ G119QX T
BOO4 32 Manse Rd | Bristol | BS99 INZ S
B0OZ 56 Clover Dr | London | NW10&EU
\l
= ! Degree = ,
Primary key Foreign key
Staff i
p
staffNo | fName | IName | position |sex | DOB salary | branchNo
SL21 John | White | Manager M [1-Oct-45 30000 [B0OS
.§ p SG37 Ann Beech | Assistant |F 10-Nov-60 | 12000 | B0O3
<
E SGi4 David | Ford | Supervisor |M |24-Mar-58 | 18000 | BOO3
SAS Mary |Howe |Assistant |F 19-Feb-70 | S000 | BOO7
SG5 Susan | Brand | Manager |F |3-Jun-40 |[24000 | B0O3
SL41 Julie Lee Assistant | F 13-Jun-65 | 9000 | BOOS
\
Attribute | Domain Name | Meaning Domain Definition
branchNo | BranchNumbers | The set of all possible branch numbers | character: size 4, range B001-B9%9
street StreetNames The set of all street names in Britain | character: size 25
city CityNames The set of all city names in Britain character: size 15
postcode | Postcodes The set of all postcodes in Britain character: size 8
sex Sex The sex of a person character: size 1, value M or F
DOB DatesOfBirth Possible values of staff birth dates date, range from 1-Jan-20,
format dd-mmm-yy
salary Salaries Possible values of staff salaries monetary: 7 digits, range
6000.00-40000.00

Figure 3.1
Instances of the
Branch and Staff
relations.

Figure 3.2
Domains for some
attributes of the
Branch and Staff
relations.



Anatomy of a relational database (physical), |

* From entity to table
* From tuple to record or Row
* From attribute to field or Column

* Keys are fields with specific roles:
— Primary key: uniquely identifies each record in a table
— Foreign key: points from a field in a table to the primary key of another table

* See “SQL queries for mere mortals” page 6+7+9 figure 1-1, 1-2, 1-3
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Anatomy of a relational database (physical), Il

* Tables can be combined together - this is called relationships:
— One-to-one (aka 1:1)
— One-to-many (aka 1:N)
— Many-to-many (aka M:N)

-~ See “SQL queries for mere mortals” page 12-14 figure 1-5 — 1-8
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ER modelling

ER diagrams shows entities and their relationships
In this course we are going to use the syntax called Crow’s foot
Each box represents an entity

Lines connecting the entities are called relationships
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Multiplicity

Away from
entity:
Participation
(minimum)

Department_Imployees lables

Close to
entity:

| Cardinality
s (maximum)
20 Diagramming the type of participation for the Departments and
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Participation in ER diagrams

* The type of participation assigned to a given table determines, whether a
record must exist in that table, before you can enter a record into the
other table

* Two types of participation:
— Mandatory: at least one record must exist
— Optional: no requirements

* See “SQL queries for mere mortals” page 47+48 figure 2-19 + 2-20
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Alternative ER notations

Two different notations:
— Chen
— UML

The examples are copy/pasted from “Database Systems: A Practical Approach to
Design, Implementation, and Management”
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ER diagram Chen notation

. 1
Supervisar 1

1

@ Staf

mgrStartDate

e >

Supervisee M

Branch

P s,

eqisters

M

Client

Figure F.1 Part of the ER diagram shown in Figure 11.1 redrawn using the Chen notation.

Preference
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ER diagram UML notation

Cardinality

‘One member of
stalf manages one
branch'

‘One branch is
managed by onée
member of staff'

Staff

Manages » Branch

stafiNo 1.1 0.1 branchNo

'"All branches are managed’
(mandatory participation
for branch)

‘Not all staff manage branches’
(optional participation for
staff)

Participation

Figure 11.18
Multiplicity described
as cardinality and
participation
constraints for the
Staff Manages
Branch (1:1)
relationship.
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