[ Chapter 11 Data Storage Design ]

Key Definitions

E The data storage function manages how data is stored and handled by programs that run
the system,

E  Goals of data storage design
»  Efficient data retrieval (good response time)

»  Access to the information users need
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Types of Data Storage Formats:

1. Files: electronic lists of data optimized to perform a particular transaction

2. Database: a collection of groupings of information the relate to each other in
some way.

@ A Database Management System (DBMS) is software that creates and
manipulates databases.
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Appointment File

Appointment
Date

11/23/2006
11/23/2006
11/23/2006
11/23/2006
11/23/2008
11/23/20086
11/23/2006
11/23/2006
11/23/2006
11/23/2006
11/23/2006
11/23/2006
11/24/2006
11/24/2008
11/24/2006
11/24/2006
11/24/2006
11/24/2006

Appointment  Duration

Time

2:30
2:30
2:45
3:00
3:00
3:30
3:30
3:45
4:00
4:00
4:30
4:30
8:30
8:30
8:30
8:45
8:45
9:30

.25 hour

1 hour

.25 hour

1 hour
.5 hour
.5 hour

.25 hour
.75 hour

1 hour
.5 hour
1 hour
.5 hour

.25 hour

1 hour

.25 hour

.5 hour
1 hour
.5 hour

Reason  Patient First Last Phone Doctor Doctor

ID Name Name  Number ID Last

Name

Flu 758843  Patrick Dennis 548-9456 V524625587 Vroman
Physical 136136  Adelaide Kin 548-7887 T445756225 Tantalo
Shot 544822  Chris Pullig 525-5464 V524825587 Vroman

Physical 345344  Felicia  Marston 548-9333 Bb44742245 Brousseau
Migraine 236454 Thomas Bateman 667-8955 V524625587 Vroman
Muscular 887777 Ryan Nelson  525-4772 V524625587 Vroman
Shot 966233  Peler Todd 667-2326 T445756225 Tantalo
Muscular 951657  Mike Morris 663-8944 T445756225 Tantalo
Physical 223238  Ellen Whitener 525-8874 B544742245 Brousseau
Flu 365548  Jerry Starsia  548-9887 V524625587 Vroman
Minor surg 398633  Susan Perry 525-6632 V524625587 Vroman
Migraine 222577  Elizabeth Gray 667-8400 T445756225 Tantalo

Shot 8587656  Elias Awad 663-6364 T445756225 Tantalo
Minor surg 232158  Andy Ruppel 525-9888 V524625587 Vroman
Flu 244875 Rick Grenci  548-2114 B544742245 Brousseau

Muscular 655683  FEric Meier 667-0254 T445756225 Tantalo
Physical 447521  Jane Pace 548-0025 B544742245 Brousseau
Flu 554263  Trey Maxham 663-8547 V524625587 Vroman |

Appointment Database

Patient
1D

136136
222577
223238
232158
236454
244875
345344
365548
398633
447521

544822
554263
6655683
758843
B58756
8B7777
951657
966233

Appointment
Date

11/23/2006
11/23/20086
11/23/2006
11/23/2006
11/23/20086
11/23/2006
11/23/20086
11/23/2006
11/23/2006
11/23/20086
11/23/20086
11/23/2006
11/24/2006
11/24/2006
11/24/2006
11/24/20086
11/24/2008
11/24/2006

Tables related

First Last

Name Name
Adelaide Kin
Elizabeth Gray
Ellen Whitener
Andy Ruppel
Thomas Bateman
Rick Grenci
Felicia Marston
Jderry Starsia
Susan Perry
Jane Pace
Chris Pullig
Trey Maxham
Fric Meiar
Patrick Dennis
Elias Awad
Ryan MNelson
Mike Morris
Peter Todd

Appointment Duration Reason Patient Doctor
Time 1D 1D
2:30 .5 hour Flu 758843 V524625587
2:30 1 hour Physical 136136 T445756225
2:45 .25 hour Shot 544822 V524625587
3:00 1 hour Physical 345344 B544742245
3:00 -5 hour Migraine 236454 V524625587
3:30 -5 hour Muscular 887777V V524625587
3:30 -25 hour Shot 966233 T445756225
3:45 .75 hour Muscular 951657 T445756225
4:00 1 hour Physical 223238 B544742245
4:00 -5 hour Flu 365548 V524625587
4:30 1 hour Minor surg 398633 V524625587
4:30 -5 hour Migraine 222577 T445756225
8:30 -25 hour Shot B58756 T445756225
8:30 1 hour Minor surg 232158 V524625587
8:30 -25 hour Flu 244875 B544742245
8: 45 -5 hour Muscular 655683 T445756225
1 hour Physucal 447521 B544742245

Phone

.5 hour 554263 V524625587

o:30
using patient id \bles related using doctor ic

Doctor Last

Number Name

548-7887 B544742245 Brousseau
667-8400 T4465756225 Tantalo
525-8874 V524625587 Vroman
525-9888 P

667-B955
548-2114
548-9333
548-9887
525-6632
548-0025
525-5464
663-8547
6867-0254
548-9456
663-6364
525-4772
663-8944
667-2325
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File Attributes

@ Data File contains electronic list of information formatted for a particular
transaction

E Typically organized sequentially

@ Pointers - information about location of record - used to associate records
with other records

E  Sometimes files are called Linked Lists - are files with records linked together
using pointers
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File Types

1. Master files - store core, important information/ e.g. order information or
customer mailing

E  Look-up files - store static values/ e.g. list of valid codes or the names of the
U.S. states

® Transaction files - store information that updates a master file/ Customer

address till it’ s updated in master file
1. Audit files - record before and after versions of data

2. History (archive) files - store past information, no longer used.
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Database Types

1. Legacy database

A. Hierarchical (depict parent-child relationships using inverted trees,

1:M relationship)

B. Network (depict nonhierarchical associations using pointers, M:M
relationship)

2. Relational database
3. Object database

4. Multidimensional database
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Hierarchical Database Example

Parents: Customer ﬂ Order [

Children: Order ﬂ Order ﬂ Order n Product ﬂ Product

Naotice how Order serves as a child 1o Customer and a parent to Product.

Sample Records:
Order as parent

[ 233 11/23/05 ..
444 Wine Gift Pack
Customer as parent 222 Bottle Opener

N,

555 Cheese Tray

[ 1035 Black | I 234 11/23/05 ...

| 235 11/23/05 ... [ 222 Bottle Opener |
\ 1556 Fracken | [ 235 11/23/05 ...

| 236 11/23/05 ... [ 555 Cheese Tray

243 11/26/05 ... |

222 Bottle Opener

|
i |
‘ 2274 Goodin 537 /53706 | [ 236 11/23/05 ...
545 11/26/05 .. 333 Jams & Jellies |
260 11/30/05 ... 222 Bottle Opener |
275 12/7/05 ... | 237 11/23/05 ...
\ 4254 Bailey | 7 I 111 Wine Guide |
| 234 11/23/05 ... [ 242 11/26/05 ...
242 11/26/05 ... [ 444 Wine Gift Pack |
[ 9500 Chin [ [ 243 11/26/05 ...
233 11/23/05 ... 333 Jams & Jellies
244 11/26/05 ... 222 Bottle Opener
262 11/30/05 ... 655 Cheese Tray
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Network Database Example

Pointer

[
|
|
[
|
|
| i
Black : Fracken | Goodin Bailey
|
e :
|
235 : 236 243 : 237 275
! |
/ [
! [
| \/ |
| Members | | 245 o 260
I I
|
Orders ! :
! |
! |
|
i [

Relational Database Concepts

E Popular; easy for developers to use
@ Primary and foreign keys used to identify and link tables
@ Referential integrity ensures correct and valid table synchronization

®  Structured Query Language (SQL)- standard language for accessing data in
tables. Operate on complete table, if 2 tables are required we join them then
make the query.
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Relational Database Example

Cust ID is the primary
key of Customer

Cust ID
4254
9500
1556
2487
2243
1035
1123
9501

9505
2282
5927
2241

2242
2274
9507
2264

Customer

Last Nam
Baily
Chin
Fracken
Hancock
Harris
Black
Williams
Kaplan
Min
Marvin
Lau

Lee
Jones
DeBerry
Goodin
Nelson
White

First Name
Ryan
April
Chris
Bill
Linda
John
Mary
Bruce
Julie
Sandra
Mark
Diane
Chris
Ann
Dan
Dave
Anthony

Order Number

234
235
236
237
238
239
240
241

242
243
244
245
246
247
248
249
250
251

252
253

Date

11/23/05
11/23/05
11/23/05
11/23/05
11/23/05
11/23/05
11/23/05
11/23/05
11/24/05
11/24/05
11/24/05
11/24/05
11/24/056
11/24/05
11/24/05
11/24/05
11/24/05
11/24/05
11/24/05
11/24/05

Owrder

Cust ID Amount

4254
9500
1556
2487
2243
1035
1556
1123
9501

4453
9505
2282
5927
2241

4254
2242
2274
9507
2487
2264

Cust ID is a foreign key in Order

Referential integrity:
« All Payment Type values
in Order must exist first
in the Payment Type table
= All Cust ID values in

Order must exist first

in the Customer table

$30.00
$20.00
$20.00
$60.00
$50.00
$50.00
$20.00
$40.00
$30.00
$30.00
$20.00
$20.00
$60.00
$50.00
$50.00
$50.00
$20.00
$10.00
$60.00
$40.00

Payment Type |

mMC
VISA
VISA
AMEX
mMC
AMEX
VISA
mMC
VISA
VISA
VISA
AMEX
MC
VISA
AMEX
AMEX

Payment Type is a
foreign key in Order

Pavmenr Tvpe

Payment Type
MC

VISA

AMEX

/

Payment Type is
the primary key of the
Payment Type table

Description
Mastercard
VISA
American Express

Object Database Concepts

Built around objects consisting of both data and processes

Objects are encapsulated (self-contained)/ means Changes to one object have
no effect on other objects and allows objects to be reused to build many

different systems,

Obiject classes - major object categories contains data and processes./ may

contain subclasses.

OODBMS - used primarily for applications with multimedia or complex data

Hybrid OODBMS - both object and relational features
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object Database Example

Object Class Objects are linked using pointears

/

Person Class

Customer
Class

/

Cust ID Last Name First Name
4254 Smith John

Object Subclass

Instantiation of the Customer Class

Multidimensional Database
Concepts

© Stores data for easy aggregation and manipulation across many dimensions

® Used for data warehouses and data marts,

® Data warehousing is taking data from a company’ s transaction processing

systems, transforming it (e.g., cleaning them up, totaling them, aggregating
them), and then storing it in a data warehouse (i.e., a large database) that
supports decision support systems (DSS)

© data marts smaller databases based on data warehouse data. That receives
downloads of data from the data warehouse regularly, and it supports DSS for
a specific department or functional area of the company.

©  (DSS) are designed not to search for a particular record, but to display
information that is aggregated (e.g., totaled or averaged) across many records

E  Summary data is pre-calculated and stored for fast access
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Multidimensional Database Example

"R O A Y SN S R

-

Order Date

Last quarier, how many cusfomers
placed more than one order using an
American Express card?
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SELECTING A STORAGE FORMAT

Multi-
Obiject-Orlented dimensional
DBMS DBMS

Major strengths Files can be Very mature products  leader in the dala-  Able fo handle com  Corfigured to
designed for fost base marksf; can plex dato answer decision
performance; handle diverse support quastions
300:1 for sharterm data neads quickly

afa storage.

Major weaknesses ~ Redundantdaig;  Notabletosiore  Cannot handle Technology is sill Highly specialized
dafa must be dota os efficienly,  complex data maturing; skils are  use; skills are hard
updated, using limited future hard 1o find. o find
programs.

Data fypes Simpla Not recommended  Simple Complex [e.g., Aggregated

supported for new systems video, audio,
images|

Typas of applicaion  Transaction Nof recommended  Transaction Transaction Degision making

systems supporied  processing for new systems processing and processing
decision making

Exisfing data formats  Organization Dégor:izcnior: Organization Organization Organization
dependent ependent dependent dapendent dependent

Fulure needs limited future Poor future prospects  Good fufure Uncertain fulure Uncertain fuure
prospacts prospects prospects prospects

Selecting a Storage Format (continued)

@ Data Types: It is the best choice for simple data storage and it can handle
data effectively,

@ Type of Application System: the best choices for these systems usually are
relational databases and multidimensional databases as the formats can be
configured

@ Existing Storage Formats: Data storage format should be selected primarily
on the basis of the kind of data and application system being developed.

E  Future Needs: it is easier and less expensive to find relational database
expertise than to find help with a multidimensional format
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Types of Data in Internet Systems

Data Type Use Suggested Format
Customer information Simple (mostly Lext) Transactions Relational
Order information Simple (text and numbers) Transactions Relational
Marketing information Both simple and complex Transactions OFject: add-on?

(eventually the system will

contain audio G|iP§, video,

ete.)
Information that will Simple text, formatted Transactions Transaction file
be exchanged with specifically for importing into
the special order the special order system
syslem
Temporary The Web component will Transactions Transaclion file
information likely need Lo hold

information for temporary

periods of time (e.4., the

shopping cart will store order

information before the order is

actually placed)

MOVING FROM LOGICAL TO PHYSICAL DATA MODELS

The Physical Entity Relationship Diagram: Five Steps

i i (uad 148Nl i galall LSt

Explanation

Change entiies fo tobles or files.

Change afribuies fo fields.
Add primary keys.
Aad foreign keys.

Add syslemvelaied companents.

Beginning wih the logical enfity relafionship diagram,
thnnae ihe enifies fo fables or files and update the
mefadaia.

Convert the affibutes o fields and update the mefadata.
Assign primary keys fo dll enties.

Add foreign keys fo represent e relafionships among
entifies.

Aad syslem-elated fables and fields.
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Five Step Process

Step 1: Change Entities to Tables or Files
Step 2: Change Attributes to Fields

Step 3: Add Primary Keys

Step 4: Add Foreign Keys

Step 5: Add System-Related Components
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Maming conventions Motice that this will
for fields: 4 digits of be implemented values will be accepted
table name followed in Oracle. into the cust_id field.
by the field name. 4 £

\ \ /

\

II"=.I | /

Column Editor

Mo null, or blank,

The key signifies
that cust_id is a
primary key.

Table: |CUSTTEH
]

cust_fname
cust_lname
cust_country
cust_address
cust_city
cust_state
cust_zip
cust_email

LColumn

Genersl  DRACLE | Comment | UDP |

Altribute:  cust_id

DF CIMALT

N

Average Width

Valid: |

Defaule |
¢ | ¥ N
Beset... | Migrate.. I DB S_'unc:._.‘I /

New... | Henamei De

; N,

f
CHAR stands The analyst The analyst
for “character” can specify can develop
data type; the a default a validation
10 stands for value that rule to be
the number of appears for applied to
characters. this field. this field.
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Tune Source logical ERD

is made by

*CUS_number

is targeted by
CUS_lastname

TARGETED PROMOTION

< targets
CUS_firstname
*SAL_number CUS_address * PRO_code
SAL_date CUS_city CUS_number
CUS_username CUS_state TUN_ID
one or more occurrences of: CUS_zipcade PRO_price
TUN_ID CUS_phone PRO_term
é s adds CUS_e-mail creates Es
is added by CUS_username is created by
CUS_password

*CUS_number
*TUN_ID

CUSTOMER FAVORITE

*FAV_dateadded

CUSTOMER INTEREST

*CUS_number
*TUN_ID
*INT_datecreated

X

involves

is listed in ”

X

AVAILABLE TUNE

SR | is included in
TUN_title ifcludes
TUN_artist
TUN_genre
TUN_length

promotes
is promoted by

L
lists m

is involved in

K TUN_price
TUN_mp3short

TUN_mp3full

Tune Source Physical ERD

*SAL_number: VARCHAR(8)
SAL_date: DATETIME
CUS_username: VARCHAR(30) FK
TUN_ID: VARCHAR(8) FK

=3

creates
is created by

makes
is made by

*CUS_number: VARCHAR(8)
CUS_lastname: VARCHAR(25)
CUS_firstname: VARCHAR(30)
CUS_address: VARCHAR(100)
CUS_city: VARCHAR(30)
CUS_state: CHAR(2)
CUS_zipcode: VARCHAR(9)
CUS_phone: VARCHAR(10)
CUS_email: VARCHAR(50)
CUS_username: VARCHAR(30)
CUS_password: VARCHAR(30)

PROMOTIONS
targets
—H—% “PR : VARCHAR
is targeted by el @)

CUS_number: VARCHAR(8) FK
TUN_ID: VARCHAR(8) FK
PRO_price: DECIMAL(5,2)
PRO_term: NUMBER(3)

p=4

lists
is listed by

*CUS_number: VARCHAR(8) FK
*TUN_ID: VARCHAR(8) FK
*FAV_dateadded: DATETIME

*TUN
specifies
is specified in
purchases
is purchased in

4
™~

TUN_title:
TUN_.
TUN_genre: VARCHAR(20)
TUN_length: TIME

TUN_
TUN_
TUN_

*CUS_number: VARCHAR(8) FK
*TUN_ID: VARCHAR(8) FK
*INT_datecreated: DATETIME

includes

: is included in

: VARCHAR(8)
: VARCHAR(30)
artist: VARCHAR(25)

promotes
is promoted by

L
LL
price: DECIMAL(5,2)

mp3short: OBJECT
mp3full: OBJECT
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CRUD Matrix for Search and Browse Tunes Process

1.1 Load Web 1.2 Process 1.3 Process
Site Search Requests Tune Selection

PROMOTIONS
FPRO_code
CuUS number
TUN_ID
PRO__price
PRO_term

CUSFAVS
CcuUsS_ _number
TUN_ID
FAV_ dateadded

TUNES

I TUN_ID
TUN_title
TUN_artist
TUN_genre
TUN__length
TUN_price
TUN_mp3short
TUN_mp3full

CUSINTS
CcuUus number
TUN_ID
INT_datecreated

Web 1'1 Targeted
eb site :
e <+—Web promotions el

Load
Web Site

Customized C t Cust e
Wb corian = ustomer ustomer
| * tavorites Favorites

OPTIMIZING DATA STORAGE

113 (232317

1323771327
00,0/ [2/2|2|3 3123 000

Optimizing Storage Efficiency

* redundancy and null values should be removed from data storage design
because:

* waste space, cause errors and problems integrity
* Itisimpossible to be sure of the actual meaning of the null values.

*  Storage Efficiency done using normalization process
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CUSTOMER ORDER

Order Number

Date
Cust ID
Last Name
First Name
State
Amount
Tax Rate
Product 1
Product Description 1
Product 2
Product Description 2
Product 3
Product Description 3
Redundant data Null cells
Order Number  Date CustID LastName First Name State Amount Tax Rate Product Product Desc Product Product Desc | Product  Product Dese
23a 11/23/05 1135 Black John MD §50.00 0.05 555 Cheese Tray
260 11/24/05 1135 Black John MD $40.00 ©0.05 444 Wine Gift Pack
273 11/27/05 1135 Black John MD 32000 0.05 222 Bottle Opener
244 11/23/05 1423 Williams  Mary CA 540.00 0.08 444 Wine Gift Pack
262 11/24/05 1123 Williams ~ Mary CA $20.00 0.08 222 Bolile Opener
287 11/27/05 1123 Williams ~ Mary GA $20.00 0.08 222 Bottle Opener
290 11/30/05 1123 williams ~ Mary CA $50.00 0.08 555 Cheesa Tray
234 11/23/05 2242 DeBerry  Ann Dc $50.00 0.065 555 Cheese Tray
237 11/7/05 2242 DeBerry  Ann DC $50.00 0.085 111 Wine Guide 444 Wine Gift Pack
238 11/10/05 2242 DeBerry  Ann DC $40.00 0.085 444 Wine Gift Pack
245 14/41/05 2242 DeBerry  Ann DC 32000 0.065 222 Bottle Opener
250 11/18/05 2242 DeBerry  Ann DC 520.00 0.065 222 Bottle Opener
252 11/22/05 2242 DeBerry  Ann DC $60.00 0.065 222 Botile Opener 444 Wine Gift Pack
253 11/23/05 2242 DeBerry  Ann DC $60.00 0.065 222 Bottle Opener 444 Wine Gift Pack
297 11/24/05 2242 DeBerry  Ann Dc $30.00 0.065 333 Jams & Jellies
243 11/11/05 4254 Bailey Ayan MD §50.00 0.05 555 Cheese Tray
246 11/18/05 4254 Balley Ayan MD §30.00 0.05 333 Jams & Jellies
248 11/22/05 4254 Balley Ryan MD $60.00 0.05 222 Bottle Opener 333 Jams & Jellies 111 Wine Guide
235 11/17/05 9500 Chin April KS 520.00 0.05 222 Bottle Opener
242 11/23/05 9500 Chin April KS 530,00 0.05 333 Jams & Jellles
244 11/24/05 9500 Chin April KS $20.00 0.05 222 Bottle Opener
251 11/27/05 9500 Chin April Ks $10.00 0.05 111 Wine Guide

Optimizing Access Speed

E After you have optimized your data model design for data storage efficiency,
the end result is data that is spread out across a number of tables

E There are several techniques that the project team can use to try to speed up
access to data:

»  Denormalization/ add redundancy back into design, to reduces the
number of joins in a query, applied in look-up tables- contain
description rarely changed, to 1:1 relationship, to 1:N relationship,
and when star schema design is used.

»  Clustering

»  Indexing

»  Estimating the size of data for hardware planning purposes
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Denormalized Data Model

| ovstowen | e

gﬁ:':: fHAHﬁmCH S places/  +ORD_number: CHAR(18)
LSame: (15) is placed by . . -

) : 1 |~ CUS _id: CHAR(9)(FK)
CUS _lastname: VARCHAR(20), K e

CUS_address: VARCHAR(50) ORD_amount: NUM(8.2)

CUS_city: VARCHAR(25) CUS firstname: VARCHAR(15)
CUS_state: CHAR(2) ‘CUS_lastname: VARCHAR(20)
CUS_zipcode: VARCHAR(9)

CUS_phone: VARCHAR(10)

Customer name will be stored
in both tables

Clustering

® Reduce the number of times storage must be accessed by physically placing
like records close together.

» Interfile clustering - similar records in a table are stored together

» Interfile clustering - combine records from more that one table that
are typically retrieved together

-
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Indexing

@ |ndexes are: A minitable that contains values from one or more fields in a table
and the location of the values within the table

@  Similar to the index of a book.

E  speed up the access process but slow down the update process.
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Payment Type Index

PAYMENT TYPE INDEX

Payment Type  Pointar

AMEX
AMEX
AMEX
AMEX
AMEX
AMEX
MC

MC

A

I T S S T S R S S MR S R S Y

-

ORDER TABLE

Order Number Date  CustiD Amount Payment Type

234  11/23/05 4254 §30.00 MC
235 11/23/06 9500 §20.00 VISA
236  11/23/05 1556 $20.00 VISA
237 11/23/05 2487 $60.00 AMEX
238 11/23/05 2243 $50.00 MC
239 11/23/06 1035 §50.00 AMEX
240  11/23/06 1556 §20.00 VISA
241 11/23/05 1123 $40.00 MC
242  11/24/05 9501 $30.00 VISA
243  11/24/06 4453 §30.00 VISA
244  11/24/05 9505 320.00 VISA
245  11/24/05 2282 320.00 AMEX
246 11/24/05 5927 $60.00 MC
247 11/24/05 2241 $50.00 VISA
248 11/24/05 4254 $50.00 AMEX
249  11/24/06 2242 350.00 AMEX
250  11/24/05 2274 $20.00 VISA
251 11/24/05 9507 $10.00 VISA
252  11/24/05 2487 $60.00 VISA
253  11/24/05 2264 $40.00 AMEX
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Guidelines for Creating Indexes

+ Use indexas sparingly for fransaction systams.

+ Use many indexes to improve responsa times in dacision support systems.

+ For each table, craate a unique index that is based on the primary key.

+ For each table, create an index that is based on the foraign key to improve the
performance of joins.

+ Creata an indax for fields that are used frequently for grouping, sorting, or criteria.

Estimating Storage Size
Volumetrics - Estimating Data Storage Size

E Raw data - sum of the average widths of all fields in a table.
E Calculate overhead requirements based on DBMS vendor recommendations
© Estimate initial number of records

E Estimate growth rate of records
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Calculating Volumetrics

Field Average Size (Characters)

Order number
Cate

Cust 1D

Last name
First nome
State

A ount

Tax rate
Record size
COwverhead
Total record size

WOONBNOWAN®

WA
N

Initial table size 50,000
Initial table volume 3, 1BS,000
Growth rate/maonth |, Q00
Table volume @ 3 wears 5,478,200

Total record size=30X 49 /100 = 14.7
14.7 +49=63.7
Initial Total size (records) = 50,000
Initial Table volume=
50,000 * 63.7= 3,185,000
Growth rate/ month= 1000 =» in 3 years
Growth rate = 36000
Total volume @ 3 years =
(3,185,000 X 36000) / 50,000 =

2293200 + 3,185,000 = 5,478,200

IT243-chapterll By ASHWAQ SALEM 'Kwash'




Summary

® Files are electronic lists of data generally of five types: master, look-up,
transaction, audit, and history.

E A database is a collection of groupings of information and a DBMS is software
that creates and manipulates these.

E There are a number of methods for optimizing data access speed and data
storage efficiency, though the designers may have to make tradeoffs between
these goals.

E Physical ERDs contain references to how data will be stored in a file or
database table.
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