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Completing the Conceptual
and Logical Database Design

“»Issues to Be Addressed

+ Entity relationship modeling and
normalization

+ Data model verification
¢ Logical design
¢ Physical design
¢ Implementation
¢ Testing and evaluation
¢ Operation
“*Two UCL System Modules
¢ Lab Management System
¢ Inventory Management System
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E-R Model Verification
“*Review of the Conceptual Design
Process
+ Entity sets, attributes, and domains
¢ Composite attributes
¢ Multivalued attributes
¢ Primary keys
¢ Foreign keys
# Derived attributes

¢ Composite entities

Robert Laurie - 14

E-R Model Verification

“The verification process is used to

established that:

¢ The design properly reflects the end user
or application views of the database.

¢ All database transactions are defined and
modeled to ensure that the
implementation of the design will support
all transaction-processing requirements.

¢ The database design is capable of
meeting all output requirements.

¢ All required input screens and data entry
forms are supported.

¢ The design is sufficiently flexible to
support expected enhancements and
modifications Robert Laurie - 15

E-R Model Verification

«»Tasks of E-R Model Verification
¢ldentifying the central entity
o ltem

¢ldentifying each module and its
components

¢ldentifying each module transaction
requirement

e Focus on INVENTORY module reporting
requirements

Robert Laurie - 16
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Logical Design

“The logical design translates the
conceptual model to match the format
expected of the DBMS that is used to
implement the system.

“ It sets the stage for creating the
relational table structures, indexes,
and views.

Robert Laurie - 17

“*Tables

#MS Access does NOT support SQL
CREATE TABLE
¢Oracle and most other DBMS use SQL
¢Example of SQL to create the STORAGE
table:
CREATE TABLE STORAGE (
LOC ID CHAR(12) NOT NULL,
| TEM I D CHAR(10) NOT NULL,
STOR_QTY NUVMBER,
PRI MARY KEY (LOC_ID, I TEMID),
FOREI GN KEY (LOC_ | D) REFERENCES LOCATI ON
ON DELETE RESTRICT
ON UPDATE RESTRI CT,
FORElI GN KEY (I TEM | D) REFERENCES | TEM
ON DELETE CASCADE

ON UPDATE CASCADE) ;

IGUEFE EFE Tl STORAGE TadLE 395l Fuiel Dlnisis iv Mol Sosies SICESE

Logical Design

“*Indexes
¢Indexes are created to enhance
operational speed and to enable us
to produce logically ordered output
sequences.
“Views
¢Views are often used for security
purposes. However, views are also
used to streamline the system’s
processing requirements.

Robert Laurie - 20
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Physical Design

“Physical design requires the
definition of specific storage or
access methods that will be used by
the database.

It must include an estimate of the
space required to store the database.

“»Physical storage characteristics are a
function of the DBMS and the
operating systems being used.

Robert Laurie - 21
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Implementation Phase

+»Database administrator (DBA), who
controls the database management
function, must define the standards and
procedures required to interact with the
database.

“*The implementation plan includes:

¢ Formal definitions of the processes and
standards.

¢ Chronology of the required activities.

¢ Development of adequate documentation
standards.

+ Ildentification of responsibilities for continued
development and maintenance. Robert Laurie - 23

Implementation Phase

“*Database Creation

¢Tables, indexes, and views are
created.

¢ Storage space and access methods
are implemented.

“»Database Loading and Conversion

¢Data are entered one table at a time or
by copying the data from existing
databases or files.

¢Processes may require data to be
loaded in a specific order.

Robert Laurie - 24
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Implementation Phase

“+System Procedures

¢ System procedures describe the
steps required to manage, access,
and maintain the database system.
¢Procedures must be established to
e Test and evaluate the database.
e Fine-tune the database.
e Ensure database security and
integrity.
e Back up and recover the database.
e Access and use the database system.

Robert Laurie - 25

Testing and Evaluation Phase

“*The purpose of testing and evaluation is
to determine how well the database
meets its goals.

“Testing and evaluation should be an
ongoing process.

“Testing and evaluation should consider:
¢ Performance measures.
¢ Security measures.

¢ Backup and recovery procedures.

Robert Laurie - 26

Operation

«»Database operation is an ongoing venture that
includes all the DBA’s administrative and
technical functions designed to ensure the
database’s continuity.

¢ Operational Database
An operational database provides all necessary support for
the system’s daily operations and maintains all appropriate
operational procedures.

¢ Operational Procedures
Database operational procedures are written documents in
which the activities of the daily database operations are
described.

¢ Managing the Database: Maintenance and Evolution
The DBA is responsible for coordinating all operational and
managerial aspects of the new DBMS environment.

Operation
“+DBA’s Responsibilities

4 Monitoring and fine-tuning the database

¢ Planning for and allocating resources for changes
and enhancements

¢ Planning for and allocating resources for periodic
system upgrades

¢ Providing preventive and corrective maintenance

¢ Providing end user management services

¢ Performing periodic security audits

¢ Performing necessary training

¢ Establishing and enforcing database standards

¢ Marketing the database to the organization’s users

¢ Obtaining funding for database operations,
upgrades, and enhancements

¢ Ensuring completion of database projects within
time and budget constraints

Robert Laurie - 28




