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Objectives

. Become familiar with several object-persistence
formats.

. Be able to map problem domain objects to
different object-persistence formats.

. Be able to apply the steps of normalization to a
relational database.

. Be able to optimize a relational database for
object storage and access.

- Become familiar with indexes for relational
databases.

. Be able to estimate the size of a relational
database.

- Be able to design the data access and
manipulation classes. @
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Data Management Layer
»

. 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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Object Persistence Formats

. Files (Sequential and Random)
. Relational databases

. Object-relational databases

. Object-oriented databases
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ustomer Order File

Ohrder Cust Last First Prior Payment

Mumber Date 1] Mame Mame Amount Tax Total Customer Type
234 11/23/00 2242 DeBerry Ann $ 90.00 9585  § 9585 ¥ MC
235 11423400 9500 Chin April $ 1200 4060 $ 1260 ¥ VISA
236 11423400 1556 Fracken Chris § S0.00 §2.50 $ 52.50 t WISA
237 11/23/00 2242 DeBerry Ann § 75.00  $4.88  § 7988 ¥ AMEX
238 11/23/00 2242 DeBerry Ann $ 60.00 9290  § 63.90 ¥ MC
239 11423400 1035 Black l=hn 4 20,00 44.50 $ 24.50 ¥ AMEX
240 11/23/00 9501 Kaplan Bruce  § 5000  $2.50  § 52.50 N VISA
241 11423400 1123 Williams Mary $120.00 49.60 $122.60 | MC
242 11/24/00 9500 Chin April $ 60.00  $2.00  § 63.00 ¥ VISA
243 11724400 4254 Bailey Ryan 3 30.00 44.50 $ 24.50 ¥ WISA
244 11424400 2500 Chin Agpril 4 24.00 §1.20 $ 25.20 ¥ VISA
245 11424400 2242 C=Bearry Ann § 12.00 §0.78 $ 1278 ¥ AMEX
246 11724400 4254 Bailey Ryan § 20.00 $1.00 $ 21.00 ¥ MC
247 11724400 2241 Jenes Chris § 50.00 §2.50 $ 52.50 M WISA
248 11424400 4254 Bailey Ryan § 12.00 40.60 $ 1260 ¥ AMEX
245 11724400 35927 Le= Dhians § 50.00 §2.50 $ 52.50 M AMEX
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Sequential and Random
Access Files

. Sequential access files allow
sequential operations
. Read, write, and search
. Efficient for report writing

. Searches are not efficient because an
average of 50% of records have to be

accessed

. TWO versions
- Ordered
- unordered
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Random Access Files

Allow only random or direct file
- operations

. Good for finding and updating a
. specific object

. Inefficient report writing
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pplication File Types

Master Files
Look-up files
Transaction files
. Audit file

. History file
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Relational Databases

. Collection of tables
. Comprised of fields that define entities

. Primary key has unique values in each row of
a table

. Foreign key is primary key of another 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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Tahles related through Fayment Typs

ustomer Order Database
———

Customer
Cust Last First Prior
1] Mame Mame Customer Payment Type
2342 Di=Berry Ann L
9500 Chin Apil ¥ am Payment Payment
1556  Fracken  Chris N = N
1035 Black lahn L MC Mastercard
9501 Kaplan Bruc= I VISA Visa
1123 Williams Mary M AMEX  American Express
4254 Bailey Fyan b
2241 |ones Chris I
5827 Le= Dhane I
l Order
Order Cust Payment
Mumber Drate |y Amount Tax Total Type
234 11/23/00 2242 4 90.00 45.85 §$ 95.85 MC
235 1123400 9500 $ 1200 J0.60 $ 1260 W15A
236 11/23/00 1556 4 50,00 §2.50 § 52.50 VISA
237 11/23/00 2242 4 75.00 f4.28 § 79.88 AMEX
ea e 238 11/23/00 2242 4 60.00 $3.50 $ 63.90 MC
1123400 1035 3 920.00 $4.50 § 94.50 AMEX
11/23/00 9501 4 50,00 §2.50 § 52.50 VISA

Eliminate this
line
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Database Management
System (DBMS)

. Software that creates and
manipulates a database

. RDBMS is a DBMS for a
relational database

. RDBMS usually support
Referential Integrity
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Referential Integrity

. the idea of ensuring that values
linking the tables together
through the primary and foreign
keys are valid and correctly
synchronized.
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@Referential Integrity Example
’

. 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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e

Example of Referential

e

e

Integrity

m
5

Cust |D is the primary key of Customer tabla Payment Typs is the primary key of the Payment Ty pe tablea

Payment Typs is a foreign key in Oirder

m All payment type values in
Oirder must exist first in
the Payment Type table

m All Cust 1D wvalues in order
rmust exist first in the
Customer table
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; Customer

! Cust Last First Prior

E [0 Mame MName Custoemer Payment Type
; 2242 DieBermry Ann N

! 2500 Chin April ¥ Payment Payment
. 1556 Fracken Chris M Type Description
E 1035 Black lohn N MC Mastarcard
i 9501 Kaplan Bruce ] WISA WVisa
; 1123 Williarns Mary M AMEX Amearican Express
: 4254 Bailey Ryan ¥

E 2241 lones Chris ]

iy 5927 Le= Dian= o]

e *

:

E Crrder Mumber i the

: primary key of the

: Order Bble ——————— Order

H

E Order Cust Payment

: Numhber Date {10 Amnount Tax Total Type

E

;’2 234 1123000 2242 4 90.00 45.85 4 95.85 MC

E 235 1123500 500 4 1z.00 $0.60 4 1z2.60 WISA

E 250 11/24/00 2242 3 1zpo j0.78 § 12.78 MC

E;' 251 11/ 24000 S500 3 15)00 $0.75 § 15.75 MIC

H 252 11724500 2242 4 12z2.00 ja.58 4 140.58 MMC

i 253 11724500 2242 § 72.00 $4.628 $ 76.68 AMEX

H

.;

;

I Cust ID is a foreign key in Crder Referential | rity:

: 8

I

:

:

:

i

:

I



Structured Query Language

(SQL)

. 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
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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
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Vendors Support ORDBMS
| ’

SQL designed for simple data
- types

VVendors extend SQL to handle
~ user data types in Object
- Relational Databases

. Usually they don’t support most
. object oriented features e.qg.
- inheritance
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Object-Oriented Databases
(OODBMS)

. Add persistence extensions to
an object-oriented

programming language
. Create a entirely separate
database management system
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OODBMS Terminology

. 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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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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Major Strengths & Weaknesses

. 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
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More Strengths and
Weaknesses

. 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 (lacks skilled labor and
may have a steep learning curve)
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Criteria for Object
Persistence Formats

. Data types supported

Types of application systems
. (transaction processing, DSS, ...)

Existing Storage Formats
. Future Needs

. Other miscellaneous Criteria
= (cost, concurrency control, ...)
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apping Objects to Object-
Persistence Formats

_____________

FIGU_RE 11-5 Patient-OODBMS Appt-O0ODBMS
Appointment System
Froblem Domain and

Data Access and Man- I
agement Layars
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Multiple Inheritance Effect
Rules

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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FIGURE 11-6 Mapping Problem Domain Objects to Single Inheritance-Based OODBMS
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Using Rule 1a

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

Added attributes to Class2-OODBMS that
represents 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

SNown
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Rule 1: Map all concrete problem domain classes to the ORDBEMS tables. Also, if an abstract problem domain class has multiple
direct subclassas, map the abstract class to an ORDBMS table.

Rule 2: Map single valuad attributes to columns of the ORDBMS tables.
Rule 3: Map meathods and denved attributes to stored procedurss or to program modulas,

Rule 4: Map single-valued aggregation and association relationships to a column that can store an Chject [0 Do this for both sides
af the relationship.

Rule 5: Map muli-valued attributes to a column that can cortain a s=t of valuss.

Rule 6: Map repeating groups of attributes to a new table and create a one-to-many asscciation from the original table to the new
ane.

Rule 7: Map multi-valued aggregation and association relationships to a colunn that can store a set of Cbject |Ds. Do this for both
sides of the relationship.

Rule &: For aggregation and association relationships of mixed type (one-to-many or many-to one), on the single-valusd side (1.1

ar 0..1) of the relationship, add a column that can store a set of Object [Ds. The values contained in this new column will be the

Cbject |D's from the instances of the class on the muli-valued side. On the multi-valusd side (1..% or 0..%), add a column that can
store a single Chject [0 that will contain the value of the instance of the class on the single-valued side.

For gensmalization/inheritance relationships:

Rule 9a: Add a columnis) to the table(s) that represents the subclassies) that will contain an Cbject |0 of the instance stored in the
table that represents the superclass. This is similar in concept to a foreign key in an RDBMS. The muliplicity of this new associa-
tion from the subclass to the “superclass” should b= 1.1, Add a columnis) to the table(s) that represents the superclassies) that will
contain an Ohbject 1D of the instance stored in the table that represents the subclassissh. If the superclasses are concrate, that is,
they can be instantiated themselwes, then the multiplicity from the superclass to the subclass is 0.7, otherwiss, itis 1..1. Further-
rmore, an exclusive-or (NOR) constraint must be added betwaen the associations. Do this for sach superclass.

OR

Rule 9b: Flatten the inheritance hierarchy by copying the superclazs attributas down to all of the subclasses and remaove the super-
class from the design.1®

FIGURE 11-7 Mapping Problem Domain Objects to ORDBMS Schema
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Mapping PD Objects to

OR

RDBMS 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,
copy 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..

Rule 8b: Flatten the inheritance
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pping RDBMS Tables to
Problem Domain Classes

RD BMS Tables Problemm Domain Classes

Person Table

-lastnarn=[1..1]
—firstmam=[1..1]
—address[1..1]
-phon=[1..1]
—irthdat=[1..1]
—personMumber[1..7]

V-W-v‘z-w-w-w-ww

1.1
schedules b “time
1.1 —dat=
0. | vr=ason
personNumbeaer[1..1]

+cancel without notice()

—armount[1..1] —armount =
-persontumber[1..1] —imsurance carrisr 1
1.1 —primarylnsuranceCamier[0..7] rmaks appointm et
1 +calculare last wisit()
+change status()

o +provides medical histary(

.- .-
0.+ + primary suffers b
- insumnce

camier

Insuramnce Carrier Table

-name=[1..11  ————a
_persentunber[1..1]

—personumber[1..1]
—marme[1..1]

Sympton Table

—name(1..1]

—nams

a e | time[1..7]
~date[1..1]
-reason[1..1]
~personMumber[1 1]

FIGURE 11-10 PMapping Proplem Domain Objects to RDEMNS Schema Example
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Optimize RDBMS Object
Storage

. No redundant data

. . Wastes space

-~ - Allow more room for error
. Few null values in tables
., Difficult to interpret
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Sample Records:
Chrder Cust Last First Tax Prod. 1 Prod. 1 Prod.1  Prod. 1 Prod. 2 Prod. 2 Prod. 2 Prod. 2 Prod. 2
MNumber Date [0 Name Mame  State  Rate  MNumber Diasc. Price . Mumber Dresc. Price Oy, Nurmnber

230 11/23/00 1035 Black kzxhn MD 0.05 555 Cheess Tray £45.00 2

260 1124700 1035 Black fzhn MD 0.05 444 Wine Gift Fack  $60.00 1

273 127700 1035 Black kzhn MD 0.05 222 Bottls Opsanar £12.00 1

I 11723000 1123 | Williams © Mary CA 0.08 444 Wine Gift Fack  $60.00 2

262 12400 1123 | Williams — Mary CA 0.08 222 Bottls Opsanar £12.00 2

287 1012700 1123 | Williams  Mary CA 0.08 222 Bottle Opsner £12.00 2

200 113000 1123 | Williams — Mary CA 0.08 555 Cheesa Tray $45.00 3

234 11423700 2242 DeBerry Ann D 0.065 555 Cheesa Tray £45.00 2

237 1123000 2242 DeBerry Ann DC 0.065 111 Wine Guida $15.00 1 d44 Wine Gift Pack FROO0 1

238 11423700 2242 DeBerry Ann D 0.065 444 Wine Gift Fack  $60.00 1

245 124700 2242 DeBerry Ann DC 0.065 222 Bottle Opanar $12.00 1

250 1124700 2242 DeBerry Ann D 0.065 222 Bottle Opsner £12.00 1

252 124700 2242 DeBerry Ann DC 0.065 222 Bottle Opanar $12.00 1 d44 Wine Gift Pack FROO0 2

253 1124700 2242 DeBerry Ann D 0.065 222 Bottle Opsner £12.00 1 A44 Wine Gift Pack FEO.00 1

207 11300 2242 DeBerry Ann DC 0.065 333 Jame & |ellies $20.00 2

243 1124700 4254 Bailey Ryan MD 0.05 555 Cheesa Tray £45.00 2

246 1124700 4254 Bailey Ryan MD 0.05 EEE] Jams & fellies $20.00 3

248 1124700 4254 Bailey Ryan MD 0.05 222 Bottle Opsanear £12.00 1 kL] Jams & Jellies F20.00 2 111
235 1123700 9500 Chin April ] 0.05 272 Bottle Opsanar $12.00 1

242 11423700 9500 Chin April K5 0.05 3133 Jame & |ellies £20.00 3

244 1124700 9500 Chin April ] 0.05 272 Bottle Opsanar $12.00 2

251 1124700 9500 Chin April K5 0.05 111 Wine Guids F15.00 2

FIGURE 11-11 Optimizing Storage
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ormalization

0 Normal Form

Do any tables have repeating fields? Do some Yes: Remove the repeating fields. Add a new
records have a different number of columns table that contains the fields that repeat.
from other records?

| No: The data madel is in 1MF l

First Mormal Form

4

Iz the primary key made up of mors than one Yes: Remove the panial dependency Add a
field? If so, do any fields depend on only a part | new table that contains the fislds that ars
of the primary key? partially dependent.

| Ne: The data modsl s in 2NF l

Second Mormal Form

Do any fislds depend on anather nonprimary Yoz Remove the transitive depandency:

key field? Add a new table that contains the fislds
that ars transitively dependsnt.
| Mz The data model is in 3MF I
FIGURE 11-12
The Steps of
Mormalization Third Mermal Form
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ormalization Example

orlglnal MOdeI -Oirder Mumber @ unsigned long
-Diate : Dare

=Cust ID : unsignad long

-Last Mame : String

-First Mame : String

-State : String

-Tax Rate : float

Product 1 Mumber : unsigned long
Product 1 Desc. : String

Product 1 Price : double

Product 1 Chy. : unsigned long
Product 2 Mumber : unsignad long
Product 2 Desc. : String

Procuct 2 Price @ double

Revised Model:
“Order Mumber : unsignad long
-Date : Date -Orrder Mumber @ unsigned long
“Cust 1D ¢ unsigned long -Product Mumber : Sring
-Last Mame : String -Product Desc : Sting
-First Mame : String 0. 1.~ | -Praduct Price : doubkle
State : Sting -Product City : unsignad long
-Tax Rate : float

) Mote: Crrder Mumber will serve as part
Mate: Ohrder Mumber will serve as part of the primary key of Product Order

of the primary key of Ordler Mote: Product Mumbsr will serve as part

Maote: Cust |0 also will serve as part of of the primary key of Praduct Order

the primary key of Crder Mote: Crder Mumber alzo will serve asa

foreign key in Product Cirder
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NF Normalized Model

“Cust 1D : unsigned lang

-Crrder Murmber : unsigned lang
-Product Mumber : unsignad long

-ty = unsigned lang

-Last Mame : String
-First Mame : Stnng

“Order Mumber : unsigned long || o~ 1= |-Product Mumber : unsigned long (idl)
-Diate : Date -Product Diasc : String
1.1 0.7 | Cust 1Dz unsigned long -Price : double
-State 1 String
Q.=

FIGURE 11-15 3NF Normalized Model
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Problems with RDBMS

. To access data in multiple
tables, the tables must be
joined

. This can result in many

database operations and lead to
huge tables and slow processing
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Speeding up access

. Denormalization - Adds data

.~ from one table to another in

~ order to speed processing and
~ eliminate a join operation

. Example: Add customer last

. name to order table to avoid

- joining order to customer to get
= just last name
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SCust 1DV (PK) @ unsigned long
-Last Mame : String
-First Mame : String

1.

1

L ]

-Order Mumber (PE) : unsigned long
-Date : Date

-5tate (FK) @ String

-Cust [D (FK) : unsigned long
-Custorner Last Marme : String
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Denormalization Candidates

. Lookup Tables
. one-to-one relationships

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

WILEY



Clustering

. 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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Indexing

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

. It is a mini table that contains values
from one or more columns in a table and
thgllocation 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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Payment
Type
AMEX
AMEX
AMEX
AMEX
AMEX
AMEX

EEEEEEE

WISA

Payment Type Index

Cirder
Pointer Mumber Date
e 234 112300
. 235 112300
. \\ 236 112300
] 237 11/23/00
s § 238 112300
] 239 112300
O \ 240 11/23/00
- 241 11/23/00
] 242 112400
] 243 112400
- 244 11/24/00
- 245 112400
] 245 112400
] 247 112400
] 248 112400
- 249 11/24/00
- 250 112400
] 251 112400
] 252 112400
] 253 112400

FIGURE 11-18 Payment Type Index

ndexing Example

Cust
1]

2242
2500
1556
2242
2242
1035
2501
1123
2500
4254
2500
2242
4254
2241
4254
5927
2242
2500
2242
2242

E

20.00
12.00
50.00
75.00
A0.00
20.00
50.00

120.00
A0.00
20.00
24.00
12.00
20.00
50.00
12.00
50.00
12.00
15.00

$132.00

4 72.00

S LR LS S L5 L5 S8 L8 L5 5 LS BB BB R BB BB R BB

Tax

45.85
Ji0.60
42.50
44.88
4390
44.50
42.50
42,60
fa.00
44.50
41.20
jo.78
41.00
42.50
Jiou60
42.50
jo.78
$0.75
48.58
J4.68

Total

95.85
12.60
52.50
79.88
63,50
294,50
52.50

129.60
63,00
94,50
25.20
12.78
21.00
52.50
12.60
52.50
12.78
15.75

$140.58

$ 7E.6B

B B B DA bR B BN DY BN BN BN bR DY BN BN B oY B

Payment
Type

WISA
WISA
AMEX

AMEX
WISA

WISA

WVISA

WISA
AMEX

WVISA
AMEX
AMEX

AR

AMEX
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éEstimating Data Storage Size
’

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

FIGURE 11-20
Calculating Volumetrics

Field Average Size

Order Mumiber
Date

Cust D

Last Mame
First Mame
State

Arnount

Tax Rate
Record 5Size
Owverhead
Total Record Size

Initial Table Size
Initial Table Wolume

Growth RateMonth
Table Valurne @ 3 years

8
I
4
1z
9
2
4
2
49
30%
G637

50,000
3,185,000

1,000
5,478,200
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DESIGNING DATA ACCESS AND
MANIPULATION CLASSES

. Design data access and
manipulation classes

. Prevent data management
functionality from creeping into
the problem domain classes
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apping PD Objects

-lastname[1..1]
~firstname[1..1]
—address[1..1]
-phone[1.1]
~birthdate[1..1]
-SubClassOhbjects[1..1]

schadulas k

~tim=
~date
0. | -reason
Patient Hcanc=l without noticel() I

Patient Table

—armcunt[1..1]

—armaount

S |

Patient-DAM —insurance camisr

-Person[1..1] 1
~Appts[0..*] * +rnake intrment()
appoi
-Symptams[1..7] ) PatientTablel) +cal culate last wisit)
-Insurance camier|[0..%] W 'mPaJ::tTahld} ! +change status()
-Pri [ Carrier[o..* i i i
1 mary Insurance [ 1 +R ientl +provides madical history()
+WritePatient() 0. .=
- - + primary
o, 1 0. insuranoe suffers b
carrier
.- I s
| -name
+ReadSymptomTakle() ;
+WriteSymptomTakle() !
i
i
!
o+

Appt Table

+ReadApptTablel)
+WriteApptTable)

i +ReadApptil !
| +Wirite Appti) |

FIGURE 11-21 Mapping Problem Domain Objects to ORDEMS Using Data Access and Management Classes
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?CD Selections Example

. Most of the data would be text
and numbers

Thus a relational database
- would be able to handle the
. data effectively

. However, images for the catalog
. require complex data objects
= for sound and video

WILEY
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i.ooking at the Data Needs

Data Type Use  Suggested Format
Customar information Simple {mastly text) Tranzactions  Relational

Otrder Infermation Simple (text and numbers) Tranzactions  Relational
Marketing Informaticn Bath simple and complex Transactions  Olbject add-oni

Izventually the systermn will
contain audic clips, video, stz

Infarmatizn that will ke Simple text, formatted specifi- Transactions  Transaction file
exchangad with the Distri-  cally for imparting into the
burtion Systam Distribution Systam

Temperary Information The Web companent will Tranzactions  Transaction file
likely need to hold informa-
tion for temporary pariads of
time. (2., the shopping card

FIGURE 11-23 will stare crder informatizn

Types of Data in bafare the arder is actually
placad
Internet Sales System
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bject Persistent Design

Credit Card
Center Table

Vendor Table
VendorPrimaryKey

Order ltem Table Artist Info Table

Sample Clip File

Tracks Tahle

-CDPrimary Key
-TracksPrimaryKey

FIGURE 11-24 Internet Sales Svstem Obiect Persistence Desian

Slide 52
WILEY



FIGURE 11-26
Internet Sales System
Performance

All takles

All takles

CO information

Oirder Infommaticn

Entirz Physical Mol

ptimizing Application

Basic table manipulation

Sorts and Grouping

Llsers will need to search CO
infarmation by title, artist, and
category

Ciperators should be able to
lecate information akout a
particular customers ordsr

Investigate denormalization
opportunitiss for all fizlds that
are not updated very often

Suggestions to Improve
Data Access Speed

Investigate if records should be clus-
tered physically by primary key
Create indexes for primary keys
Create indexes for forsign key fields

Create indexes for fields that are fre-
quently sorted or grouped

Create indexes for CD title, artist,
and catsgory

Create an indss in the Crder able
far ordars by customer nams

Investigate one-tz-one relationships
Investigate lookup tables
Investigate cne-te-many relationships
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Vendor-DAM

roblem Domain Layer

Mkt Info-DAM

0.+

A distnbutes

Review-DAM

1.1 G 1.1

0.

Artist Info Table
]
L 1

.=

Sample Clip File

Sample CEp-DAM

Sample Clip

Tracks-DAM

EFIi.'__.-UI'IE 11-27  Data Manaaement Laver and Problem Domain Laver Desian for the CD Packaae of the Internaet Sales Svstem
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Summary

, 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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