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Data Storage Design



Appointment Appointment Duration

Date
11/23/2023
11/23/2023
11/23/2023
11/23/2023
11/23/2023
11/23/2023
11/23/2023
11/23/2023
11/23/2023
11/23/2023
11/23/2023
11/23/2023
11/24/2023
11/24/2023
11/24/2023
11/24/2023
11/24/2023
11/24/2023

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

0.25 hour
1 hour
0.25 hour
1 hour
0.5 hour
0.5 hour
0.25 hour
0.75 hour
1 hour
0.5 hour
1 hour
0.5 hour
0.25 hour
1 hour
0.25 hour
0.5 hour
1 hour
0.5 hour

FIGURE 10-1 Appointment file.

Flu
Physical
Shot
Physical
Migraine
Muscular
Shot
Muscular
Physical
Flu

Minor surg
Migraine
Shot
Minor surg
Flu
Muscular
Physical
Flu

Patient
ID

758843
136136
544822
345344
236454
887777
966233
951657
223238
365548
398633
222577
858756
232158
244875
655683
447521
554263

First
Name

Patrick
Adelaide
Chris
Felicia
Thomas
Ryan
Peter
Mike
Ellen
Jerry
Susan
Elizabeth
Elias
Andy
Rick

Eric

Jane

Trey

Last
MName

Dennis
Kin

Pullig
Marston
Baterman
Nelson
Todd
Morris
Whitener
Starsia
Perry
Gray
Awad
Ruppel
Grenci
Meier
Pace

Maxham

Phone
Number

548-9456
548-7887
525-5464
548-9333
667-8955
525-4772
667-2325
663-8944
525-8874
548-9887
525-6632
667-8400
663-6364
525-9888
548-2114
667-0254
548-0025
663-8547

Doctor ID

V524625587
T445756225
V524625587
B544742245
V524625587
V524625587
T445756225
T445756225
B544742245
V524625587
V524625587
T445756225
T445756225
V524625587
B544742245
T445756225
B544742245
V524625587

Doctor
Last Name

Vroman
Tantalo
Vroman
Brousseau
Vroman
Vroman
Tantalo
Tantalo
Brousseau
Vroman
Vraman
Tantalo
Tantalo
Vroman
Brousseau
Tantalo
Brousseau

Vroman



Files

Master files alu texthook wit 339
Look-up files

Transaction files

Audit files



Databases

Legacy Databases alu textbook i1 340
Relational Databases

Object Databases

Multidimensional Databases

NoSQL Databases



Major
strengths

Major
weaknesses

Data types
supported

Application
system types
supported

Existing
data formats

Future needs

FIGURE 10-5

Files

Files can be
designed

for fast
performance;
good for
short-term
data storage.

Redundant
data: data must
be updated

using programs.

Simple

Transaction
processing

Organization
dependent

Limited future
prospects

Legacy
databases

Very mature
products

Not able to
store data as
efficiently;
limited future

Mot recom-
mended for
new systems

Mot recom-
mended for
new systems

Organization
dependent

Poor future
prospects

Relational
databases

Leader in

the database
market: can
handle fast
updating and
querying needs

Cannot handle
complex data

Simple

Transaction
processing and
decision making

Organization
dependent

Good future
prospects

Comparison of data storage formats.

Object
databases

Able to handle
complex rlata

Limited market
acceptance;
skills are hard
to find.

Complex
(e.g., video,
audio, images)

Transaction
processing

Organization
dependent

Uncertain future
prospects

Multidimensional
databases

Configured to
answer business
intelligence
questions quickly

Highly specialized
use: skills are
hard to find

Aggregated

Business
intelligence

Organization
dependent

Uncertain future
prospects

NoSQL
databases

Designed
for huge,
varied data sets

New in the
market, highly
specialized
use: skills are
hard to find

Mixed data sets
with structured
and unstructured
components

Business
intelligence;
finding patterns
and relationships
in mixed data

Organization
dependent

Mew, uncertain
future prospects



Data

Type

Use

Suggested Format

Client information

Pilot information

Flight Request information

Flight Request Notification information
Flight Bid information

Location information

Images

Video clips

Infrared Sensor data

Simple, mostly text
Simple, mostly text
Simple, text and numbers
Simple, text and numbers
Simple, text and numbers
Geographic; geospatial
Image file formats

Video file formats

IR Image files

FIGURE 10-6 Types of data in the drone flight services system.

Transactions
Transactions
Transactions
Transactions
Transactions
Transactions
Product of Flight Service
Product of Flight Service
Product of Flight Service

Relational
Relational
Relational
Relational
Relational
Relational? Other?
NoSQL?

NoSQL?

NoSQL?



Step

Explanation

1. Change entities to tables or files.

2. Change attributes to fields.
3. Add primary keys.
4. Add foreign keys.

5. Add system-related components.

Beginning with the logical ERD, change the entities to tables or
files and update the metadata.

Convert the attributes to fields and update the metadata.
Assign primary keys to all entities.
Add foreign keys to represent the relationships among entities.

Add system-related tables and fields.

WudeNAIvue primary key (Ju unsigned int tane §1vsuidoutafile 1wu GET /orders/586314

[unsdivaeil# (users) fitavils:8167 1 national identification number (nin) 13 wan
n"3fi primary key Tl unsigned int LYNAIIVIN 22 B 2 15Ra%eT nin YTl
81l @n15l9 i nin 91w Arvualifad nin (Ju Unique (6

FIGURE 10-7 Steps
to moving from logical
to physical entity rela-

| tionship diagram.



CUSTOMER CUSTOM DRONE ORDER ORDERED DRONE COMPONENT

Places | Includes |

I
Is Placed By _. Is Included In

Is Included In
Includes

Is Included In
Includes

DRONE COMPONENT
- flagiufisnlé varchar
-1 15P0505iA1NYLETIAG
- I$woon5Aou 1wu mariaDB
- flidAaude 1w Oracle

DRONE BASE MODEL

A19171% a94vina1n Figure 10-1

FIGURE 10-8 Custom drone ordering system physical ERD.



places/
is placed by

/
.

FIGURE 10-13
Denormalized Customer name will be stored
data model. in both tables.

m\aﬂ%’\aﬂmmumaa de-normalize Lwamwaua £l nmuu LA
- sﬂmaumTu order maamm"]maumumsﬂswuaafﬂﬁimmayau
- AN ?iE] UINETNG U aumumsamamua mafmswsvﬂﬁﬂuaum/m’iﬂ’m
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