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Introduction

 Virtualization is a method of implementing software/computers
in an environment that separates their components from the
underlying platform.

« Beganin the 1960’s with the IBM cp-67 mainframe.

« Sun Microsystems continued to progress virtualization in the
90’s with development of the Java Runtime Environment (JRE).
This allowed an application written in one setting to be run on a
computer in a seperate setting.

« More recently, VMWare leads in the field of virtualization.
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Connecting to A Virtual Desktop

Will require atleast Windows
7 or Mac OS 10.8 and a
VMWare download.

To start, the user opens the
app and enters the server
name.

To connect to that server the
user will be prompted for
credentials.
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Constructing a
database

A relational database
management system
(RDBMS) is a concept
that allows efficient
information access.
Components include:

Real world RDBMS
applications include:

Tables

Fields and
columns

Rows/Record
S

MySQL
Oracle DB
Microsoft
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Implementing SQL Queries

SQL stands for structured query language and is used to
inquire about the information in a database.

With SQL a user can generate queries, the syntax of which
takes the form of a statement which generally contains these
clauses:

SELECT, which tells SQL which fields (columns) to retrieve
FROM, which details the table to select from
WHERE uses relational operators to filter results
ENN
I

ORDER BY sorts the results according to specificatiogi UN 1V E RS ITY
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Implementing SQL Queries

2 Impaired_Driving_Death_Rate__by

“E Queryl X

SELECT State,
Male_2014,
Female 2014
FROM
Impaired_Driving_Death_Rate__by
WHERE
State = "Georgia’
OR 5tate = Texas’
OR State = "North Carolina’
ORDER BY
State ASC;

Query example in MS Access




Summary

In conclusion, remote access to non-native operating systems and, by
extension, their applications is at the heart of virtualization. One can
connect to a RDBMS using VMWare software. Also, a new RDBMS can
be setup with with various popular applications but Microsoft Access is
probably best to start with. Lastly, database queries can be
implemented using SQL.




Data Warehousing

« Most organizations have a plethora of data but cannot access it.
This is a reason why there is a knowledge gap between so many
organizations.

« The first reason is because organizations have a fragmented way
in which they created their information systems and databases.
Because these organizations have time constraints and resource
constraints, they have been developing information systems one
at a time. This creates inconsistent and uncoordinated databases.
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Data warehousing

Databases are usually based on different purchased applications,
software platforms, and hardware that have concluded in from a
variety of organizational acquisitions, mergers, and
reorganizations.

From these circumstances, it can be very difficult, most likely
impossible, for managers to find and use accurate information,
that has to be synthesized across different systems.
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Data warehousing

« The second reason that there is an information gap is because
most systems are created to help operational processing, in which
there is little to no thought given about information and analytical
tools need to make decisions.

« Operation processing, also known as transactional processing,
takes, stores, and changes data to help daily operations of an
organization. It usually focuses database design to optimize access
on a small set of data that relates to a transaction.
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Data warehousing

Information processing is an analysis of data or other forms of
data to help decision making.

Large swatches of data are needed to derive information, for
example: sales of total products, of several years, from all sales
regions.

Systems that are mostly developed internally or bought from
outside vendors were designed to help operational processing, of
which very little thought is given to information processing.
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Data warehousing

« The data warehouse is a collection of data that is nonupdateable,
time-variant, integrated, and subject-oriented that is used in the
support of decision-making management processes and business
intelligence.

« The meaning of each of these terms is important for defining what
a data warehouse is.




Data warehousing

Application A

Gender: m,f
Balance:
Bal_on_Hand
Dec:fixed(13,2)
Data Warehouse
Application B T £ ; Gender: m,f#
T o A
Gender: 0,1 — | and Cleansingl P Date( Julian)
Date (yymmdd) = Balance:
Balance: Balance
Current_Bal Dec. fixed (13,2)

Application C
Gender: male, fem

Date (mmddyyyy)
Balance:
CashOnhand
pic(9)vo9
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Data warehousing

« Now | am going to talk about the architecture of a data
warehouse.

« A simple data warehouse design is where all the different forms of
data are stored in the central repository of the date warehouse.
The repository gets information put into it by the sources of data
then is used for data analysis and mining.




Data warehousing

« Next we have simple architecture design with a staging area
included in it. All of the non-required data must be prepared
before going to the warehouse because only the necessary data is
wanted. The staging part of the warehouse is put in before it
actually goes into the data warehouse to simplify and clean the
data.




Data warehousing

designer

y

conceptual workload
design mgt.

operational data volume

db mgt.

operation
scheme

document.
mgt.

documentation SQL statements




Data warehousing

« One thing that | haven’t mentioned yet is the tools and utilities of

a date warehouse. These can be very useful when navigating the
warehouse.

« Data Extraction is used to get data from several different outside
sources and make it easier to view.

« Data Cleaning can also be a very useful tool considering it finds the
errors inside of your data and corrects them for you.




Data warehousing

« This can also be used to get rid of duplicate data you do not need
anymore.

« . Data Transformation is used for converting the format type of
the data sets. If the date is in legacy format it can easily be
transformed to warehouse for you to easier analyze data.

« Data Loading is used mostly for sorting and checking liability of
data. The refresh tool is just for simply updating the sources into
warehouse format.
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Client/Server intro and background

Client/server topology has been around since the beginning of the internet
content model

® One-to-connections are not feasible for web hosted applications where
multiple users are connecting to the host for the same content
e This is relevant to the design and purpose of databases do the way the
database must store and fetch files for the front end application
o A database which serves a client/server application would be designed
differently than one which operates with applications that utilize a
single server for a single client (peer to peer)
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Client/Server intro and background

Services:
File, Print, Fax, Multimedia,
Communication

Server
Process

Network

Client
Process

<

Request/Reply
travels through
network

Figure 1. A graphic demonstrating the architecture of client/server systems. From “An Introduction to

Client/Server Computing” by Yadav SC, Singh SK, 2009.




Multi Tier Architecture - Overview

e Separation and duplication of a server/database system
by decentralizing data and compute resources

e Higher reliability, throughput

® No reason to not use this method of system layout

o Considered the standard for modern computing and
storage systems




Multi Tier Architecture - 7 parts

Persistence: The database which serving application
Accessor: The SQL server (compute)

Logic: The applications use data on the database
Presentation: Web browser languages such as HTML or
XML.

Requester/consumer: The web browser itself (Chrome, IE,
Firefox, etc)

® Elsewhere: AWS, Azure, or GCP, or other foreign sources
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Multi Tier Architecture - 7 parts

Internet (HTML pages

and Web Services)
Maodules for
; " ; Get/Update/
interfacing with
s X Delete modules
resources
Validation/
Processing/
Context-
Providing
modules
usiness-Logi
Layer
Display Presentation
ules Layer

Persistence
Layer

Figure 2. A graphic demonstrating the architecture of multi
tier architecture. From “Multi-Tier Application Programming with
PHP : Practical Guide for Architects

and Programmers” by Wall, D, Morgan Kaufmann, 2004.




3 Main Components of Client/Server Systems

® Presentation
o High-level interactive portion of the database. Where the end-user can
input requests and receive output on their host device.
o GUI elements which the user interacts with
o HTML
® Processing
o The intermediate coding between the front end and the database itself
o The “backend”
o C, C++, Java, Python
e Storage
o The physical database
o The DBMS (database management system) % .
U




Two-tier vs Three-tier architecture

In two-tier architectures, applications run on a client and

communicate with the server directly
Data layer or structure is then stored on a server
Database as server model




Two-tier vs Three-tier architecture

Three-tier architectures include another layer, the application

layer and client layer are broken out

Developers are able to concurrently work on each tier of the

application as they are designing it
More modern than two-tier architecture




Section Concise Summary

o The client-server model is the standard for modern web-facing

servers. The core functionality of data transfer is efficient and well
defined.

o Customization is available to fit most/all application needs
o More flexible than two-tier architecture.

Abstraction layers serves to make the application Ul as simple to

use as possible, making this structure desirable to end users and
developers alike.
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