Packages

1. Tablel shows some of the paes used in this study

Table 1. Some of the packages used in the study

Package Function Purpose

ROSE Ovun.sample Corrects class imbalance
using oversampling,
undersampling, anixture of
over/undersampling and the
generation of synthetic rows

Tidyr O0Spread?éd

Reshape2 OMel t 6 Changing rows to columns

vars varselect

kernlab ksvm Build ksvm models

plyr revalue Change names of factor
levels

DMwR knn Build knn models

nnet nnet Build neural net models

caret caret::train Building C-Forest,

adabag b

bbmisc normalize For normalizing numerida
variables with nomormal
distribution

cowplot Plot_grid Build plot with multiple
ggplots in one

plyr revalue Change

DT data.table Creates datable for dashbog

ROAuth Twitter Authentication

translateR translate Translate nofEnglish text

syuzet get_sentiment Analyse the sentiment of a
piece of text

wordcloud?2 wordcloud2 Generating wordclouds

dplyr %>% Piping function for stringing
tasks together

TwitteR setup_twitter_oauth Setting up authentication for
twitter

tidytext unnest_tokens Breaktext into individual
words for text mining

SuperLearner SuperLearner Build ensemble data mining
models with multiple
different data mining
algorithms




tseries adf.test Statistical test of time series
MTS diffM

vars VARselect

forecast meanf, rwf, saive Forecasting methods
partykit cforest Build C-Forest models
kernlab ksvm Build SVM models

shiny shiny Build interactivedashboards
Flexdashboard Flexdashboard Build interactive dashboards
gbm gbm Build SVM models

SystemRequirements

Hardware

1 64-bit Windows operating system (the R portion can be performed using Mac, but
the persistent backend uses Microsoft S§gitver, which is not available for Mac)

T Windows 8.1 or higher

1 1.8GHz or faster processor

T Minimum 10GB, recoomended 20GB hard disk space

1 4GB RAM (> 8GB recommended)
Software

T .Net Framework 4.6 (found attps://support.microsaftom/en
us/help/3045560/microseftetframework4-6-web-installerfor-windows

Installing SSMS

1. Go tohttps://www.microsoft.com/et)S/download/details.aspx?id=29062

2. Click on ENGLISH in the dropdown menu (or another language if preferred) then
click o6Downl oadbd


https://support.microsoft.com/en-us/help/3045560/microsoft-net-framework-4-6-web-installer-for-windows
https://support.microsoft.com/en-us/help/3045560/microsoft-net-framework-4-6-web-installer-for-windows
https://www.microsoft.com/en-US/download/details.aspx?id=29062

Microsoft® SQL Server® 2012 Express

Important! Selecting 2 language below will dynamically change the complete page content to that language.

Microsoft® SQL Server® 2012 Express is a powerful and reliable free data
management system that delivers a rich and reliable data store for lightweight Web
Sites and desktfop applications

Figure 1: Choosing language for SQL Server

3. Click WOASQEEMXMPRADV x64 ENU. exebd

Choose the download you want

File Name Size

= Download Summary:

ENU\XE4\SQLEXPR_x64_ENU.exe 132.3 MB KBMBGE
1. ENU\x64\SQLEXPRADV_x64_ENU.exe
o |- ENU\G4\SOLEXPRADY x64_ENU.exe 12 GB

ENUAXDA\SQLEXPRWT_x64_ENU.exe 669.9 MB

ENUNx641SqlLocalDB.MSI 33.0 MB

ENUNE4\SQLManagementStudio_x6d_ENU .axe 600.2 ME

Total Size: 1.3 GB
ENU\x36\SQLEXPR_x86_ENU exe 116.7 MB

Figure2. Choosing SSMS file to download

4. When the download hasfshed click on the .exe file (should be on the bottom
left hand corner of the internet window, or in the dtoaud tab)

SOLEXFRADY xb4_...exe

13/1.3 0GB

Figure3. Download execution file for SSMS



5. Cl i ck
installda i on o

0 Ne w S Qlone th&tallatian or add featurasb to an existing

% SOL Server Installation Center

Planning
Installation
Maintenance
Tools

Resources

Options

; Micrasoft:
?% SQL Server 2012

- a X

-« Mew S0L Server stand-alone installation or add features to
an existing installation

Launch a wizard to install 5CL Server 2012 in a
non-clustered environment or to add features to an existing
S0L Server 2012 instance.

Server 2008 R2

Launch a wizard to upgrade SCL Server 2005, SCOL Server
2008 or SQL Server 2008 R2 to SOL Server 2012,

ﬁ Upgrade from SCQL Server 2005, SQL Server 2008 or SOL

Figure4: Installing standalone SSMS instance
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T SOL Server 2012 Setup — a X |

License Terms

To install SQL Server 2012, you must accept the Microsoft Software License Terms.

License Terms A
MICROSOFT SOFTWARE LICENSE TERMS

Product Updates

Install Setup Files MICROSOFT SQL SERVER 2012 EXPRESS

These license terms are an agreement between Microsoft Corporation (or based on where you
live, one of its affiliates) and you. Please read them. They apply to the software named above,
which includes the media on which you received it, if any. The terms also apply to any Microsoft
« updates,

* supplements,

» Internet-based services, and

- sinnnrt servires v
a9
Copy  Print

| accept the license terms,

Send feature usage data to Microsoft. Feature usage data includes information about your hardware
configuration and how you use SQL Server and its components,

O

See the Microsoft SQL Server 2012 Privacy Statement for more information.

< Back Mext > Cancel

Figureb. License terms screen for SSMS

7. Specify whether or not to include product updates (recommended). Then click
ONext 6



T S0L Server 2012 Setup — O *
Product Updates
Always install the latest updates to enhance your SQL Server security and performance.
License Terms
Include SQL Server product updates
Product Updates
Install Setup Files MName Size (MB) More Information
5QL Server 2012 5P1 GDR Setup ... |26 KB 2793634
1 updates (26 MB) found cnline,
The Setup updates (26 ME) will be installed when you click Next,
Read our privacy statement cnline
Learn more about SOL Server proeduct updates
< Back MNext > Cancel
Figure6: Product updatescreen for SSMS
wi s h
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t

0



T SOL Server 2012 Setup

Feature Selection

Setup Support Rules

Feature Selection

Installation Rules

Instance Configuration

Disk Space Reguirements
Server Configuration

Database Engine Configuration
Reporting Services Configuration
Error Reporting

Installation Cenfiguration Rules
Installation Progress

Complete

Select the Express features to install,

Features:

Feature description:

Instance Features

Database Engine Services
SCL Server Replication
Full-Text and Semnantic Extractions for Search

Reporting Services - Mative

Shared Features

S0L Server Data Tools

Documentation Components

Management Tools - Basic

S0L Client Connectivity SDK

[J LecalDB

Redistributable Features

The configuration and operation of each
instance feature of a S0OL Server instance is
isolated from other SOL Server instances,
SOL Server instances can operate side-by-
side on the same computer.

Prerequisites for selected features:

Already installed:

.. Microsoft [NET Framework 4.0

- Windows PowerShell 2.0
i.. Microsoft .MET Framework 3.5

To be installed frem media:
Microsoft Visual Studic 2010 Shell

W

Select All | | Unselect All
Shared feature directory:

Shared feature directory (x86):

< Back

C:\Program Files\Microsoft SOL Server',

C\Program Files (x86)\Microsoft SQL Server\

MNext > Cancel

Help

9. Speci fy t

Figure7: Selecting features to install
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T S0L Server 2012 Setup - O ol

o

Instance Configuration i

Specify the name and instance ID for the instance of SQL Server. Instance ID becomes part of the installation path.

Setup Support Rules (O Default instance

Feature Selection @ Named instance: |SQLExpre55 |
Installation Rules

Instance Configuration

Disk Space Requirements Instance ID: |5Q|_F_>(PRF_SS |
Server Configuration

TestesnEror irrirer Instance root directory: |C:\Program Files\Microsoft SOL Server' |
Reporting Services Configuration

S SQL Server directory: C:\Program Files\Microsoft SQL Server\MSSQL11.50LEXPRESS

Installation Configuration Rules . . . . .
Reporting Services directory:  C\Program Files\Microsoft SQL Server\M5R511.SQLEXPRESS

Installation Progress
Complete Installed instances:

Instance Mame Instance ID Features Edition Yersion

< Back Next = Cancel Help

Figure8. Specifying the name and ID for SQL instance

10. Specify the service account and collationfauration. The default settings that
appear are suitable



T SOL Server 2012 Setup

Server Configuration

Specify the service accounts and cellation configuration,

Setup Support Rules

Feature Selection

Installation Rules

Instance Configuration

Disk Space Requirements
Server Configuration
Database Engine Configuration
Reporting Services Configuration
Error Reporting

Installation Configuration Rules
Installation Progress

Complete

Service Accounts

Collation

Microsoft recommends that you use a separate account for each SQL Server service.
P

Service
S0L Server Database Engine
S0L Server Reporting Services

S50L Full-text Filter Daemon Launc...

S50L Server Browser

Account Name

Password

INT Service\ MSSCLSERVER
NT Service\Reportserver
NT Service\MSSCLFDLa...
NT AUTHORITYALOCAL ...

< Back

Mext =

Cancel

Startup Type

Automatic
Automatic
Manual

Disabled

L

L

Help

Figure9: Specifying the service accounts and collation configuration

11. Select the authéni
Authentication mode is used, which means thedtivs user profile is used for
authentication
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T SQL Server 2012 Setup - O *

Database Engine Configuration

Specify Database Engine authentication security mode, administrators and data directories,

Setup Support Rules Server Configuration  Data Directories  User Instances  FILESTREAM

Feature Selection

Installation Rules Specify the authentication mede and administrators for the Database Engine

Instance Configuration Authentication Mode
H=kspacaiRequEments (®) Windows authentication mede
Server Configuration

Database Engine Configuration

Reporting Services Configuration Specify the password for the SQL Server system administrator (sa) account.

(D) Mixed Mede (SQL Server authentication and Windows authentication)

Error Reporting Enter password:

Installation Configuration Rules

- Confi d:
Installation Progress e passwer

Complete Specify SQL Server administrators

HOLY-FAMILY-NS\Mr Beggins (Mr Boggins) SOL Server administrators

have unrestricted access
to the Database Engine.

Add Current User Add... Remove

< Back Next > Cancel Help

Figure10: Database engine configuration

12.Sel ect the O6lnstall and Configured opti



T SOL Server 2012 Setup

Reporting Services Configuration

Specify the Reporting Services configuration mede,

Setup Support Rules

Feature Selection

Installation Rules

Instance Configuration

Disk Space Requirements
Server Configuration

Database Engine Cenfiguration
Reporting Services Configura...
Error Reporting

Installation Configuration Rules
Installation Progress

Complete

Reporting Services Native Mode

®) Install and configure.

Installs and configures the report server in native mode, The report server is operational after
setup completes.

O Install cnly.

Installs the report server files. After installation, use Reporting Services Configuration Manager
to configure the report server for native mode,

Reporting Services SharePoint Integrated Mode

Installs the report server files. After installation use SharePoint Central Administration to
complete the configuration. Verify the SQL Server Reporting Services service is started and
create at least one SQL Server Reporting Services service application. For more information,
click Help.

< Back Next = Cancel Help

13.Cl i ¢

Figure1l: Configuration of reporting services

k O6Next o




% SOL Server 2012 Setup

Error Reporting

Help Micresoft improve SOL Server features and services.

Setup Support Rules
Feature Selection
Installation Rules
Instance Configuration
Disk Space Requirements

Server Configuration

Database Engine Configuration

Reporting Services Configuration

Error Reporting

Installation Configuration Rules

Installation Progress

Complete

Specify the information that you would like to automatically send to Microsoft to improve future releases
of SQL Server. These settings are optional. Microsoft treats this information as confidential. Microsoft
may provide updates through Microsoft Update to modify feature usage data. These updates might be
downloaded and installed on your machine automatically, depending on your Automatic Update
settings.

See the Microsoft SOL Server 2012 Privacy Statement for more information.

Read more about Microsoft Update and Automatic Update.

m Send Windows and SQL Server Error Reports to Microsoft or your corporate report server. This setting
only applies to services that run without user interaction.

< Back MNext > Cancel Help

14. C|

Figurel12: Error reporting screen
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T8 SOL Server 2012 Setup - O Ed

Complete

Your SOL Server 2012 installation completed successfully with product updates.

Setup Support Rules Information about the Setup operation or possible next steps:

Feature Selection

. Feature Status G
Installation Rules
Intance Confiourat
n. anceton IgL:II'E on @ S0L Server Data Tools Succeeded
Disk Space Requirements @ Reporting Services - Mative Succeeded
Server Configuration @ Database Engine Services Succeeded
Database Engine Configuration @ Full-Text and Semantic Extractions for Search Succeeded
) i ] ) (0 T e - Renlicatinn Coerasdad ¥
Reporting Services Configuration
Error Reporting
Installation Configuration Rules Details:
Installation Progress Viewing Product Documentation for SQL Server ”
Complete
Only the components that you use to view and manage the documentation for SQAL Server have
been installed. By default, the Help Viewer component uses the online library. After installing
SQAL Server, you can use the Help Library Manager component to download documentation to
wour local computer. For more information, see Use Microsoft Books Online for SQL Server
<http://go. microsoft. com/fwlink/?LinklD=224683=. v
Summary log file has been saved to the following location:
C\Program Files\Microsoft SOL Servery110MSetup Bootstraphlogh20200421 012354 Summary Holy-
Family-MS 20200421 012354, ixt
Close Help
Figure B3: Completing installation of SSMS
15.Search for SQ Server in the start menu and click@B QL Ser ver Manage
Studi ob
16. A popup screen appears asking if you wantrport customized setting from
2008 SQL Server Management Studio. Click
Microsoft SCL Server Management Studic >

You can import customized user settings from SQL Server 2008 Management Studio, Be aware that some
default settings might be changed after you import your customized user settings.

Do you want to import your customized user settings from SQL Server 2008 Management Studio?

Figure M. Importing settings from 2008 SSMS

17.Cl i ck on the o6éDat abadedatdbasts opdown t o vi



Uz Microsoft SOL Server Management Studio
File Edit WYiew Debug Tools Window Help

Pyl (S @ | A NewQuey iR iR 55 86 2 B9 - - &
Object Explorer * 1 X

Connect~ &J &J g E;
=] LB HOLY-FAMILY-MS (SCL Server 11.0.210
= [ Databases
= [ System Databases
[J master
ST ] model]
3 Views
[ Synocnyms
[ Programmability
[ Service Broker
[ Storage
[ Security
[J msdb
[J ternpdb
[J ReportServer
[J ReportServerTempDB
[ Security
[ Server Objects
[ Replication
[ Managerment

Figurel5: Viewing databases in SSMS

18.To create a new database riglitk databaséand click6 Bw Databasé

k@ DESKTOP-EHGBV3E\SSASInstance (S - I State
= New Database... 1
+ S}I’S‘ s
& Dat Attach... 1
= Ad Restore Database... 1
* Restore Files and Filegroups... 1
® Filter b
£ 2
@ Deploy Data-tier Application... 1

Figurel6: Create a new database in SSMS



199To create a query right

click
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File Edit View Debug Tools Window Help

Pdr il (T el @ | oL NewQuery [y PR 5 (5| £ 2 B9 - -

Object Explorer > o x

Connect~ 3 3d m “F E;
= Lﬁ HOLY-FAMILY-MNS (S0L Server 11.0.270
= 3 Databases
= [ Systemn Databases
[J master
= o [
Ca Mew Cuery
La
La
La
a Start PowerShell
La
l_] ms Tasks

Policies

Facets

- L tem Reports
| ) Report
lJ Report Refresh
[ Security Properties
[ Server Objecrs
[ Replication
[ Management

Figurel7: Creating new query in SSMS

Installing and Setting Up SSIS

1. Go tohttps://docs.microsoft.com/ams/visualstudio/install/instalzisuak

studo?view=vs2019

2. Click 6Download Vi sual

Studi 0o

on

6 Model


https://docs.microsoft.com/en-us/visualstudio/install/install-visual-studio?view=vs-2019
https://docs.microsoft.com/en-us/visualstudio/install/install-visual-studio?view=vs-2019

Version

Visual Studio 2019
& Filter by title

Visual Studie IDE documentation
v QOverview
About Visual Studio
About the code editor
About projects and solutions
More Visual Studio features
¥ Installation
Install Visual Studio
» Install offline
Install Visual Studio versions side-
by-side
Select installation locations

Import or export installation

example, running the Disk Cleanup app.

For questions about running previous versions of Visual Studio side by side with Visual Studio 2019,
see the Visual Studio 2019 Platform Targeting and Compatibility page.

Step 2 - Download Visual Studio

Next, download the Visual Studio bootstrapper file.

To do so, choose the following button, choose the edition of Visual Studio that you want, choose
Save, and then choose Open folder.

Download Visual Studio

Step 3 - Install the Visual Studio installer

Run the bootstrapper file to install the Visual Studio Installer. This new lightweight installer includes
everything you need to both install and customize Visual Studio.

1. From your Dewnloads folder, double-click the bootstrapper that matches or is similar to one

of the following files:

Figure18. Download screen for Visual Studio

3.Click 6Free Downloaddo under the 6Commun

Downloads

Release notes >

web, and cloud

Compare editions »

How to install offline »

06 Visual Studio 2019
e Community Professional Enterprise

Full-featured integrated development
environment (IDE) for Android, i0S, Windows

Professional IDE best Scalable, end-to-end

students, open-sourc suited to small teams solution for teams of any

contributors, & size

ndividuals
Free download L Free "ial é m
Download Preview L Download Preview L Download Preview +

Figure19: Downloading Community edition of visual studio

4. Click on the downloaded executiakef

D{j vs_community__16....exe A

Figure20. Downloaded visual studio file



5. The popup screen for configuring the Visual Studio Installer should appear. Click
6Continuebtd

Visual Studio Installer

Before you get started. we need to set up a few things so that you
can configure your installation.

Te learn mere about privacy, see the Microsoft Privacy Statement.

By continuing, you agree to the Microsoft Software License Terms.

Continue

Figure21. Screen for configuring visual studio installer

6. Click on the 6Data storage and processi

Workloads Individual components Language packs Installation locations

Gaming (2)

@ Game development with Unity 6‘:3 Game development with C++
Create 2D and 3D games with Unity, a powerful cross- Use the full power of C++ to build professional games

platform development environment, powered by DirectX, Unreal, or Cocos2d.

Other Toolsets (6)

@ Data storage and processing |u

Connect, develop, and test data solutions with S0L Server,

Il Data science and analytical applications
é Languages and toocling for creating data science

Azure Data Lake, or Hadoop. applications, including Python and F&.
[.'1 Visual Studio extension development u Office/SharePoint development
wll Create add-ons and extensions for Visual Studio, including Create Office and SharePoint add-ins, SharePoint solutions,
new commands, code analyzers and tool windows. and V5TO add-ins using C#, VB, and JavaScript.

Figure22: Selecting data storage and processing option
7.Click o6l nstall while downloadingdé next

Opening Visual Studio and SSIS

1. Click on the start screen and scroll do



SELUTIYS

SketchBook

g

Snip & Sketch Windip Univer..  Office OneMote for...

Sticky Motes

Explore

o (5

Microsoft Store Microsoft Edge

Video editor Ministers face

Visual Studio 2019 criticism over
Mew ‘ lack of
.- equipment fo..

Visual Studio 2019 -~
Mews

Visual Studio Installer
Mew

Woice Recorder

£ Type here to search

Figure23: Sekcting visual studio from Windows menu

2. The sign in screen for visual studio appears. Sign in with a Microsoft account. If
you do not have a Microsoft account creat
The steps for creating a Microsoft accoguoidesyou through creating an account.



Visual Studio

Welcome!
Connect to all your developer services.

Sign in to start using your Azure credits, publish code to a private Git
repasitory, sync your settings, and unlock the IDE.

Learn more

Mo account? Create one!

Mot now, maybe later.

Figure24: Signing into visual studio

3. Sign in with your Microsoft account



Sign in to your account X

g Visual Studio

BE Microsoft
Sign in

tmail. phone, or Skype

Mo account? Create one!
Can't access your account?

Sign-in options

Figure25: Entering Microsoft email address for visual studio sign in

4. Enter your Microsoft password



Sign in to your account *

==
TN varmal
Colleges
Lreland

< ¥17166985@student.ncirlie

Enter password

Password

Forgot my password

If you are a student, please login with your username
in the format studentnumber@student.ncirl.ie. If you
are staff, please login with your username in the
farmat username@staff.ncirlie

Terms of use  Privacy & cockies

Figure26: Entering passwortbr Microsoft account

5. Set the default colour settings, then c



Cl

Visual Studio

Start with a familiar environment

Development Settings: | General "

Choose your color theme

i® Blue ) Blue (Extra Contrast)

0 Visusl Studio 0 Visusl Studio

() Dark () Light
) vizuzl Studio

B 2200

You can always change these settings later.

| Start Visual Studio

c k

Figure27: Setting default themes
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.NET Framework 4 — 4.6 development tools

F# desktop language support
|u|l Data science and analytical applications
& Languages and tooling for creating data science
applications, including Python and F#,

Office/SharePoint development
Create Office and SharePoint add-ins, SharePoint solutions,
and V5TO add-ins using G, VB, and JavaScnipt.

.D .NET Core cross-platform development
Build cross-platform applications using .MET Core, ASP.NET
Core, HTML/JavaScript, and Containers including Docker...

Total space required  7.59 GB
We also offer the ability to download other software with Visual Studio. This software . )
ense. By continuing, you also agree to those licenses. Install while downloading  ~

Figure28: Installing data storage and processing in Visual Studio

7. Once the installation is complete a popsgpe® appears that says the system requires a
reboot for completion of installation. CI

Visual Studio Installer

Installed Available

DQ Visual Studio Community 2019 Restart
16.5.4

I, Arestart is required. If needed, any remaining setup will resume automatically
after the restart.

Reboot required

Success! One more step to go. Please restart your computer before you start Visual Studio

Community 2019.

Get troubleshooting tips Mot now

Figure29: Reboot popup for SSIS

Installing R



For Mac

1. Download R fromhttps://cramr-project.org/bin/macosx/
2. Click on the appropriate R package for your system (catalina is the most up to date
version)

Figure30: Selecting R package for Mac

3. When the introduction screen for R appears


https://cran.r-project.org/bin/macosx/

