Data Management Layer Design
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ata Management Layer N

Choose object-persistence format to

support the system

. Problem domain objects drive object
storage design

Design of Data Storage

. Must optimize processing efficiency

Data access and manipulation

. Separate problem domain classes from
storage format

. Handle all communication with the
database
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bjectives

. Become familiar with several object-persistence

formats.

. Be able to map problem domain objects to

different object-persistence formats.

. Be able to design the data access and
- manipulation classes.
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bject Persistence Formats N

. Files (Sequential and Random)
. Relational databases
Object-relational databases

. Object-oriented databases
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pplication File Types

. Master Files

. Look-up files

. Transaction files
. Audit file

. History file
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kelational Databases

. Collection of tables

. Comprised of fields that define entities
. Primary key has unique values in each row of

1 a table

. Tables related to each other

. Primary key field of a table is a field of
another table and called a foreign key

. Relationship established by a foreign key of
one table connecting to the primary key of
another table
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Database Management

heferential Inte_g_jrity

A ',
. the idea of ensuring that values
linking the tables together
through the primary and foreign
keys are valid and correctly
synchronized.

manipulates a database
. RDBMS is a DBMS for a
relational database

. RDBMS usually support
- Referential Integrity
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iExampIe of Referential
Referential Integrity Examplf

« Cust. ID is a primary key for the
~ customer table

. Cust. ID is a foreign key for the
order table

A violation of referential integrity

- would happen if an order was

. entered in the order table for a

- Cust. ID that had not been entered
- into the customer table first

. An RDBMS prevents such a record
- from being entered
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Structured Query Language

(SsQL)

-

. Standard language for accessing
data in tables
. SQL Commands
. Create, edit, and delete tables
. Add, edit, and delete data
. Display data from one or more related

tables

. Display data computed from data in

one or more related tables

endors Support ORDBM§

SQL designed for simple data

types

. Vendors extend SQL to handle
user data types in Object
Relational Databases

. U

sually they don’t support most

object oriented features e.g.
inheritance
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OODBMS Terminologx

. Extent is a collection of objects
. Set of instances associated with a

particular class (RDBMS table)

. Each instance of a class has a

unique identifier called an object
ID

. Referential integrity still important
- Supports a form of inheritance
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Object-Relational Databases’

. Relational database
management systems with
extensions that handle object
storage in the relational table
structure

. This is done by user defined
types

. Example: Create a map data type

siide 14

Object-Oriented Databases
(OODBMS)

"

. Add persistence extensions to
an object-oriented
programming language

. Create a entirely separate

database management system

ssssss

OODBMS Support

. Allow repeating groups or
multivalued attributes
» Supports multimedia or other
complex data applications
. CAD/CAM
. Financial services

. Geographic information systems

. Health care
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ommercial OODBMSs

GemStone from Gemstone Systems Inc.,
Objectivity/DB from Objectivity Inc.,
ObjectStore from Progress Software Corp.,
Ontos from Ontos Inc.,

FastObjects from Poet Software Corp.,
Jasmine from Computer Associates/Fujitsu,
Versant from Versant Corp.

e ©Pearson Education Limited 1995, 2005

ore Strengths and
eaknesses

ORDBMS
. Inherit RDBMS strengths
. Support complex data types

. Limited support for object-orientation
(vendor dependent)

OODBMS

. Support complex data types

. Support object-orientation directly
. Still maturing
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ultiple Inheritance Effect

ules
P

Results when you have more
than one super class

Rule 1a. Add an attribute(s) to
the OODBMS class to represent
the additional super class

Rule 1b. Flatten the inheritance
hierarchy and remove additional
super classes from the design
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Major Strengths & Weakness’es

Files

. Very efficient for given task

. Manipulation done by OOPL

. Redundant data usually results
RDBMS

. Proven commercial technology

. Handle diverse data

. No support for object orientation

siide 20

T — —

Mapping Objects to Object-
Persistence Formats
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sing Rule 1a

Added an attribute to Class1-OODBMS that
regresents an association with Super-Class2-
OODBMS,

Added attributes to Class2-OODBMS that
regresents an association with Super-Class2-
OODBMS,

Added a pair of attributes to SuperClass2-
OODBMS that represents an association with
Class1-OODBMS and Class2-OODBMS, for
completeness sale, and

Added associations between Class2-OODBMS
and SuperClass2-O0ODBMS and Class1-OODBMS
and SuperClass2-OODBMS that have the correct
multiplicities and the XOR constraint explicitly

shown
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apping Table to PD Classes’
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apping RDBMS Tables to
roblem Domain Classes

apping PDO to ORDBMS’
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apping PD Objects to
DBMS Schema

Rule 1: Map all concrete problem domain classes to the RDBMS tables.
Rule 2: Map single valued attributes to columns of the tables.

Rule 3: Map methods to stored procedures or to program modules.
Rule 4: Map single-valued aggregation and association relationships to
a column that can store the key of the related table

Rule 5: Map multi-valued attributes and repeating groups to new tables
and create a one-to-many association from the original table to the new
ones

Rule 6: Map multi-valued aggregation and association relationships to a
new associative table that relates the two original tables together. Copy
the primary key from both original tables to the new associative table
Rule 7: For aggregation and association relationships of mixed type,
cclpy the primary key from the single-valued side (1..1 or 0..1) of the
relationship to a new column in the table on the multi-valued side (1..*
or 0..%) of the relationship that can store the key of

the related table

Rule 8a: Ensure that the primary key of the subclass instance is the
same as the primary key of the superclass..

R
Rule 8b: Flatten the inheritance

siide 28

ptimize RDBMS Object
torage

No redundant data

. Wastes space

. Allow more room for error
Few null values in tables
. Difficult to interpret
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NF Normalized Model

ormalization Example

Original Model
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roblems with RDBMS , peeding up access ,
To access data in multiple Denormalization — Adds data
tables, the tables must be from one table to another in
joined order to speed processing and

eliminate a join operation

This can result in many .
database operations and lead to gcample: Add customer last
name to order table to avoid

huge tables and slow processing joining order to customer to get
just last name
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xample

T ——
~Cust ID (PKI : unsigned leng Date : Date
~Last Name : String -State (FK) - String
First Name : String 1.1 1.+ |-Cast 1D (FK) : unsigned [ong
N stomer Last Name - String
Last name is new in both cases I
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Interfile clustering

. Arrange records on storage media
so that similar records are stored
close together

. inter-file cluster would be similar
to storing peanut butter, jelly,
and bread next to each other in a
grocery store since they are often
purchased together.
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benormalization Candidates’

. Lookup Tables
. one-to-one relationships

include a parent entity’s
attributes in its child entity on
the physical data model

side 38

. An index in data storage is like an index
~ in the back of a textbook;

. it is @ mini table that contains values

-~ from one or more columns in a table and
- the location of the values within the

- table.

. A query can use an index to find the

~ locations of only those records that are

~ included in the query answer, and

. a table can have an unlimited number of
indexes but too many can add overhead
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Estimating Data Storage Size

p- sum the values of the average

- width of each column (field) to
- find total record size

- Add overhead (vendor may

. provide an estimate)

. Estimate the number of records
you plan to have in the
database
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ata Sizing Example

ESIGNING DATA ACCESS AND

ANIPULATION CLASSES N

Total Record Size 627

Initial Tabls Size 50,000
Initial Table Volume 3,185,000

Growth Rate/Month 1,000
FIGURE 11-20 TablaVelume @ 3 years 5,478,200
Caleulating Volumetrics

Design data access and
manipulation classes

Prevent data management
functionality from creeping into
the problem domain classes
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apping PD O_bjects
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ummary N

Choose an object-persistent format

. Files (sequential or Random Access)

. Databases (RDBMS, ORDBMS, OODBMS)
Map problem domain objects to Data
Optimizing object storage

. Normalization

. Denormalization, clustering, Indexes
Design Data Access and Manipulation
Classes
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