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Research

Rasmus Lerdorf invented a product based on the C programming language called PHP/FI,
in 1994. A year later, in 1995, Ramus released a free open-source version of PHP Tools, a
collection of scripts known as “Personal Home Page Tools”. Since then, a lot of improvements
have been made to the source code and in 1998 PHP 3.0 was declared the official successor of the
previous PHP/FI versions. A new interpretation was given to its name, representing an acronym
for Hypertext Preprocessor. The year 2020 came with the latest release of PHP version 8.0 and it

is considered one of the most popular programming languages [1] [2].

As it was based on C programming language, PHP was initially developed as a procedural
programming language, being extended to an object-oriented programming language starting with

PHP 3.0, where object-oriented concepts were introduced. [3]

A set of PHP frameworks has been developed, including: Laravel, Codelgniter, Symphony,

CakePHP, Zend Framework.

@ [41 [5]

Laravel

First released by Taylor Otwell in 2011

Architecture MVC (Model-View-Controller)

Official documentation https://laravel.com/docs/8.x

Advantages Disadvantages

Itiz an MVC framework (well-lhown pattern - easy | Mo built-in support functions

to follow by developers) Upgrade between versions might be problematic
Flexible and human-friendly syntax Migration from legacy systems might hbe
Built-in ORM {(Object-Relational Mapper) problematic

Email integration system (Mandrill, Amazon SES,

Sendmail)

Excellent documentation

Table 1: Laravel framework characteristics
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Codelgniter

First released by EllisLab company in 2006

Architecture

MVC (Model-View-Controller)

Official documentation

https://codeigniter.com/docs

Advantages

Disadvantages

Easy to setup and use

Easy to migrate legacy applications

Built-in security features

Petformance features (e.g., full page caching)
Data encryption and form validations
mechanisms

Mo build-in ORM {Object-Felational Mapper)
A migration to PHP 5 and later requires an
upgrade of Codelgniter as well

Suitable for small and medium solutions

Table 2: Codelgniter framework characteristics

@ [8] [9]

Symfony

First released by Fabien Potencier in 2005

Architecture

MVC (Model-View-Controller)

Official documentation

https://symfony.com/doc/current/index.html

Advantages

Disadvantages

Best modularity and reusable components
Expandable plugin bundles (Django, Perl, Cocoa,
Rails, TinyMCE)

Caching management

User-friendly and an excellent documentation

Difficult to upgrade bundles as many changes can
happened between updates

Configuration yml files difficult to write and
understand

Long time for build and launch

Table 3: Symfony framework characteristics
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CakePHP

First released by Cake Software Foundation in 2005

Architecture

MVC (Model-View-Controller)

Official documentation

https://book.cakephp.org/4/en/index.html

Advantages

Disadvantages

Easy to use and learn

Easy to debug and test

Offers easy management of datahase
Good modularity and reusable components
Fast and flexihle terplating sy stem

Eeduce documentation
Different routing approach comparing with
other frameworks. Migration can be

problematic

Table 4: CakePHP framework characteristics

L5 n2n3)

Zend Framework

First released by Zend Technologies in 2006

Architecture

MVC (Model-View-Controller)

Official documentation

https://framework.zend.com/learn

Advantages

Disadvantages

Tzeful forbig data applications
HTMLS compliant
Comprehensive documentation
Highly powerful and fast

Documentation difficultto follow as abeginner
Tough to learn
Expensiveplug-ins

Table 5: Zend framework characteristics




Each framework has its own advantages and disadvantages and the choose of one or the
another depends on the size of the project, the knowledge of the developers, and the business

specifications.

Introduction

CertHELearning is a web-based application designed and implemented to meet the
functionality of a student course management system. The main function of the system is the ability
to register for a desired course chosen from the list of Level 4 CertHE courses (including CertHE

in Skills for the workplace and Health and Social Care).

An anonymous user can access the system for searching courses details, but other
functionalities require an authenticated and authorized user. The user can register in the system
and can has the role of student or administrator. For each type of user, a profile dashboard is

created.

Once authenticated, the student can send a registration request for a course. The
administrator approves or rejects the request based on system’s validations (e.g., a student cannot
register for multiple courses at the same time). A student visualizes his/her courses, grades and
personal details in the student dashboard. Also, a student can claim the certificate once a course
has been completed.

CertHELearning application has a simple architecture that includes several components:

D XAMPP server

Browser e Le g E

o | ul |
w, [ Backend |

AN S

certhelearning DB

Figure 1: CertHELearning system architecture
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The application has a user-interface component responsible for the presentation layer and

a backend component responsible for the business logic of the system and the communication with

the database.

The data is stored into a MySQL database. The ERD (Entity Relationship Diagram)

describes how data is stored into tables and relationships between them:

.ﬂ £ certhelearingdh students

2 studentld : int(11)

™ 4 userld : int(11)

i@ firstMame : varchar(254)

i lastMame : varchar(235)

® createdDate : datetime

i createdBy : varchar(a0)

@ lastiodifiedDate : datetime
i lasthiodifiedBy : varchar50)

u £ certhelearningdh users
@ userld : int(11)

i username : varchar(50)

@ password : varchar(32)

2 email : varchar258) [
i@ role : varchar(2a) |
@ createdDate : datetime |

ﬂ £ certhelearningdb modules |
@ moduleld : int(11) |
2 maduleMame : varchar(259) |
& moduleDescription : varcharS00) | |
# courseld : int(11) »

@ createdDate © datatime

i createdBy : varchar(ad)

@ lastiodifiedDate ; datetime

2 lastModifiedBy : warchar(s0)

do

n £ certhelearningdb studentcourses
# studentCourseld : int{11)
# studentld : int{11)
 u courseld : int(11)
g status : warchar(s0)
@ createdDate © datetime
i createdBy : varchar(s0)
& lasthodifiedDate ; datetime
£ lastModifiedBy : warchar(s0)

certhelearningdh courses

@ courseld : int(11) "
i courseMarme : varchar(255)

2 courselevel : varchar(255)

i courseDescription : varchar500)
o igDeleted : bit(1)

@ createdDate : datetime

2 createdBy : varchar(30)

@ lastilodifiedDate : datetime

i lasthiodifiedBy : varchar50)

n £ ceitheleamingdh studentcoursemarks
# studentCoursefarksld @ int(11)

# studentCourseld : int{11]

i status : varchar(a0)

# atternptMo : int(11)

& isResit : bit(1)

@ createdDate : datetime

& createdBy : varchar(50)

& lasthodifiedDate : datetime

2 lastModifiedBy : warchar(50)

Figure 2: CertHELearning database - ERD

The two modules, the application and

the database, run using XAMPP, which represents

an abbreviation for Apache, MySQL, PHP and Perl [14] and acts as a web server responsible for

delivering the response when a client sends a request from the browser.




The system requirements are described using a set of use cases and UML (Unified
Modeling Language) diagrams were created:
e An anonymous user can navigate in the system, can search and view courses/modules details,
can contact university, can register into the system

Menu navigation

Search
courses/modules

==includes== Yalidation

ANORYIMOUS USEr Register (sigh up)

Figure 3: Use Cases for anonymous users - UML diagram

e An administrator user can login in the system, can navigate in the system, can contact

university, can search and view courses/modules details, can manage courses and modules
(add, edit, delete courses/modules), can validate applications of students



Search
courses/modules

- S=include==

= validation
=eincluds=s "
Administrator Coursesimodules @
management %
ok Delete course
alidate applications o -

students e

=sinlde==

* Add module .
<ainc!ude>>
. -

==inciuds - Walidation
Editmodule )}

; Delete module

Figure 4: Use Cases for administrator user - UML diagram

e A student user can login in the system, can navigate in the system, can search and view
courses/modules details, can contact university, can amend personal details, can register to a

course and view registered courses



Meru nadgation
Search
coursesimodules

O 4
A

Student

Armend personal
details
Register for 3 course

Figure 5: Use Cases for student user - UML diagram

Testing

Testing documentation applies to manual testing and a list of assumptions is necessary in

order to define the testing plan:

e CertHELearning application is running using port 80
e Application is configured into htdocs directory using application directory root name:
certhe-learning-app
o Application is accessible in browser by URL.: http://localhost/certhe-learning-app/
e A user with ‘administrator’ (admin) role cannot be created using the system
o Anadmin user can be created directly in the database
o Admin user with the following credentials is already created:

= username: admin / password: admin



For each use case, a set of test cases has been defined:

Use case

Anonymous user -> User registration (sign up)

Test Case

Id

Mame Short description

1

User registration

Testthe user registration functionality

Description and Acceptance Criteria

Az an anonymous uset, [ should be able to create an account

Steps
Mo, | Action Exzpected result
1 Open abrowser and access Home pageis displayed. User can see
http:fflocalhost/certhe-learning-app/ university details. Hotme menuitem iz selected
2 Click Login menu itetn Login page is displayed. ‘Mot vet atnetnber?
Sign up’ optionis visible
3 Click S1gn up link button Fegister page 15 displayed
4 Click Eegister hutton Error messages are displayed:
Usernatmeis required]
Liissing orinvalid ematl. Flease insert a valid
etmaill
Password 1z required. Fleaseinsert atleast 8
characters!
5 Fill all fields: A user with studentrole 1z created in the
Username: ugertest database The user 1z redirected to student
E:; :ﬁ;;’_;‘?ﬁi :t@';iflﬁl' com dashboard & menu item “Welcomeusertest’ is
Confirm password: usertest] 23 displayed
And click Register button




Test output:

Mot yet a member? Sizn up

Username
Register ( ~
o
‘ usertest |
Username is required! Email
Missing or invalid email. Please insert a valid ernaill i N
Password is required. Please insert at least 8 characters! ‘ us ertest@ g ma ll com |
Username
. Password
Email ‘ [TITTTTTTITT] |
Password Confirm password

Confirm password

|« )

Already a member? Sign in

Already a member? Sign in

University of Oxford

Home Course Details  Register for a Course  Contact Us  Logout Welcome
usertest

Figure 6: Test Case #1 - output

Hotline: 02020000

Use case

Anonymous| administrator| student user -> Menu nawigation

Test Case
Id Mame Short description
2 Menu navigation Testthe menu items and navigation throw web applicaion

Description and Acceptance Criteria

Course Detatls | Register for a Course| Contactus | Login | Register page

Az an anonymous user or adrnistrator user or student user, I should be able to access: Home |

Steps

10




No. | Action Expected result
1 Open a browser and access Home page is displayed. User can see
http://localhost/certhe-learning-app/ university details. Home menu item is selected
2 Click Course Details menu item Course Details menu item is selected. Courses
page is displayed
3 Click Register for a Course menu item Register for a Course menu item is selected.
Courses registration page is displayed
4 Click Contact Us menu item Contact Us menu item is selected. Contact us
page is displayed
5 Click Login menu item Login menu item is selected. Login page is
displayed. Sing up link is available on Login
page
6 On Login Page click Sign Up Login menu item is renamed to Register, and
Register menu item is selected. Register page
is displayed
7 Click on Login menu item. Fill login form using username: admin, password: admin and
click Login button. Re-take the steps 1- 4
8 Click Logout menu item.
Click Login menu item. Fill login form using username: sandra, password; sandral23
Re-take the steps 1- 4

Test output:

Home Course Details Register for a Cowrse

Home  Course Details Register for a Course

Home  Course Details  Register for a Course

Home  Course Details  Register for a Course

11

Contact Us  Login

Contact Us  Login

Contact Us  Login

Contact Us  Login




Home  Course Details  Register for a Course  Contact Us  Login
Login
Username
Password
Mot yet a member? Sign up
Home  Course Details Register for a Course  Contact Us  Register

Figure 7: Test Case #2 - output

Use case

Anonymousg admministrator] student user ->= Search courses'modules

Test Case
Id Mame Short description
3 Search courses/modules Testthe coursesimodules search har

Description and Acceptance Critena

Asan anonymoususer or admimstratoruser or studentuser, [ shouldbe able to search coursesmodules

details
Steps
No. | Action Expected result
1 Open a browser and access Home page is displayed.

http://localhost/certhe-learning-app/

Click Course Details menu item

Courses are displayed and search bar is

visible

12




3 | Type ‘CertHE Skills for the Workplace’ in Courses should be filtered. Only course with
the search bar and press Enter name CertHE Skills for the Workplace is

displayed

4 Remove search bar content and press Enter All courses are displayed

5 | Type ‘what do we mean by’ in the search bar | Only course with name CertHE Health and
and press Enter Social Care is displayed as its module ‘An
introduction to Knowledge and Inquiry in
Health & Social Care’ contains searched

term

6 Click on Login. Fill login form using username: admin, password: admin and click Login
button. Re-take the steps 1- 5

7 Click Logout menu item.
Click Login menu item. Fill login form using username: sandra, password; sandral23
Re-take the steps 1- 5

Test output:

Crvarview Modules

CertHE Skills for the Workplace

This prograrm will equip students tor various job opportunities in the public and private health and social care environment with a focus on adult and child care.

Crrerview Modules

CertHE Health and Social Care

Our Health and Social Care BSe (Hons) degree will equip you with skills to analyse important public health and social care issues.

CertHE Skills for the Workplace

Crrerview Modules

CertHE Skills for the Workplace

This program will equip students for various job opportunitises in the public and private health and social care envirenment with a focus on adult and child cars.

13



wrhat do we mean by

Cwerview Modules

CertHE Health and Social Care

Our Health and Social Care BSe (Hons) degree will equip you with skills to analyse important public health and social care issues.

what do we mean by

Owerview Modules

Academic skills & literacy: finding & presenting information

The module is an acadernic skills module which serves to develop key acadernic skills in first year students. Its main focus is developing students’ skills in identifying,
understanding, and presenting literature, data and information.

An introduction to Knowledge and Inquiry in Health & Social Care

This module bagins by asking the students “what do we mean by knowledge’ in the context of health and social care and goes on to explore ansvrers to this question.

Figure 8: Test Case #3 - output

Usze case

Anonymons adrministrator| student user -> Contact Us

Test Case
Id Mame Short description
4 Contact Us Testthe contact farm

Description and Acceptance Criteria

Az an anonyrous user o administrator user or student user, Ishouldbe able to contact the

university
Steps
No. | Action Expected result
1 Open a browser and access Home page is displayed.

http://localhost/certhe-learning-app/

2 Click Contact Us menu item Contact page is displayed
3 Click Send button A validation is displayed: All fields are
required!

14




4 Fill all fields:

Name: tester
Subject: test contact

And click send button

Email: tester@gmail.com

Message is sent and a confirmation is
displayed: Your contact request has been

submitted successfully!

Message: This is a test message Form fields are clean-up

5 Click on Login menu item. Fill login form using username: admin, password: admin and

click Login button. Re-take the steps 1- 4

6 Click Logout menu item.

Re-take the steps 1- 4.

Click Login menu item. Fill login form using username: sandra, password: sandral23

Test output:

A1l fields are required!

Name
Email

Subject

Message

Your contact request has been submitted successfully!

Name

tester

Email

taster @gmail.com

Subject

tast contact

Message

Name

tester

Email

taster@gmail.com

Subject

test contact

Message

This is a test message

Bug: The contact request is successfully sent but the

fields partially keep the previous data.

Expected: All fields must be clean-up after a

successful sent of the contact request.

Figure 9: Test Case #4 - output

15




Jse case

Administrator user -> Courses management (add)

Test Caze
Id Matre Short description
5 Courses management Testthe courses management funchionalities

Description and Acceptance Criteria

Az administrator user, [ should be able to add a new course

Steps
Mo, | Action Exzpected result
1 Open ahrowser and access Home page iz displayed.
hitp:Mocalhosticerthe-learmng-app/
2 Click on Login menuitem. Fill login form vang | Admin dashboard page should be
uszername: admun, password: admin and click displayed.
Login hutton Courses management tab should be
selected and Add course button 15 wisible
3 Click on &dd course button A form for course detals 15 displayed
4 Click on Create hutton Avalidation message 1z displayed: Course
name is required!
Course level 13 required!
5 Fill all fields: The course 18 saved in the databasze and
gnuse nlamel:.tist 14 displayedinto courseslist
ourse level: Leve
Course description: Thizis atest course
And click Create button

16




Test output:

Course name is required !
Course level is required!
Course name

Course level

Course description

Craats Canesl

Course name

CertHE Skills for the
Workplace

CertHE Health and

Social Care

test

Course level

Level 4

Level 4

Level 4

Course name

test

Course level

Laval 4

Course description

This is a test course

Canesl

Course Description

This program will equip students for various job o...

Our Health and Social Care BSe (Hons) degree will ...

This is a test course ; ol e
dif Delate

Figure 10: Test Case #5 - output

Bug: Course validation is working, but the messages are displayed without keeping the create form

container opened.

Expected: Keep the create course form opened if there is an error.

17



Jse case

Administrator user -> Courses managetnent (edit)

Test Case

Id WName Shott description

é Courses managetment Testthe courses management functionalities

Ciescription and Acceptance Critena

Az administrator uger, [ showld be able to edit a course

Steps

Mo, Artion Exzpected result

| Open abrowser and access Home page 1s displayed.
http:flocalhost/certhe-learmng-appl

2 Click on Login menuitem. Fill login Admin dashhoand page should he
form usingusername: admin, password: dizplayed.
admin and click Login button Courses management tab should be

selected and Add course buttonis visihle

3 Click on Edit coursebutton for course A form for course detals 15 displayed wath
nate: test all data filled

4 Change course name from test to Test Coursze changes are saved.
Edited and click Save button

Test output:
Course name
Test Edited|

Course level

Level 4

Course description

This is a test course

Cancel

18




Course name Course level Course Description

CertHE Skills for the Lavel 4 Thiz program will equip students for varicus job o...

Workplace

CertHE Health and Level 4 Our Health and Social Care BSc (Hons) degree will ... Delate
Social Care

Test Edited Lavel 4 Thiz is a test course

Figure 11: Test Case #6 — output

1Jse case

Administrator user -» Modules management (add)

Test Casze
Id MNatme Short description
T Modules managetnent Testthe modulesmanagement functionalities

Cescription and Acceptance Criteria

Az administrator ueer, I should be able to add anewmodule for a selected course

Steps
Mo, | Action Exzpected result
1 Open abrowser and access Hotne page 1s displayed
http:fflocalhosticerthe-learming-appl
2 Click on Login menuitem. Fill login form uang | Admin dashboand page should be
usernarmne; admin, password: admin and click displayed
Login hutton
3 Click on Modules management tah Idodules tah content should be displayed
and Add module button should be dizabled
4 Select Test Edited course from courses list Add module button should beenable
5 Click on Add module button & form formodule detals 15 displayed
é Fill all fields: The moduleis saved in the database and
Module name: testmodule 1 displayedinto modules list
Module description: Thisis atestmodule
And click Create hutton

19




Test output:

Courses managerment

Course: Test Editad

Add medule

Module name i=
required!

Module name

Module description

Cancel

Module name

test module 1

Module name

test module 1

Modules management Students management

Module deseription

This is a test module|

Module Description

This iz a test module

&

Canecel

Figure 12: Test Case #7 - output

Use case
Studentuser -= Register for a course
Test Caze
Id Mame Short description
8 Course registration Testthe course registration functionality

Description and Acceptance Critenia

Asstudentuser, [ should be ableto register for a course

20




Steps
Mo, | Action Exzpected result
1 Open abrowser and access Home page 13 displayed
httpMocalhost/certhe-learnin g-appl
2 Click on Eegister fora Course menuitetn Courses list should be displayed. & warning
message should be displayed:
You need to be loggedin as student in ordsr
to register far @ course! Register buttons
are disabled
2 Click on Login menuitern. Fill login form Student dashhoard page should he
usingusername: sandra, password: sandral23 | displayed
and click Login button
3 Click on Eegister fora Course menuitem Warningmessage 15 hidden. Register
buttons are enabled
4 Click on Eegister hutton for Test Edited course | A registration successfull Message 1z
displayed Eegistration request was sent!
5 Click again on Register button for Test Edited | An errormessageis displayed You are
COUTSE already enrolled to a course. Please check
your STUDENT DASHEOARD for status!

Test output:

You need

Course name

CartHE 3]
Workplace

CertHE Health and

Social Care

Test Edited

to be logged in as student in order to register for a course!

Course level Course Description

Iz for the Leval 4 This program will equip students for various job o...
Level 4 Cur Health and Social Care Bie (Hons) degree will ...
Level 4 This iz a test course

21




Registration request was sent!

Course name Course level Course Description

CertHE Skills for the Leval 4 This program will equip students for various job o..
Workplace

CartHE Haalth and Laval 4 Our Health and Social Care BSe (Hons) degree will ...
Social Care

Teat Edited Leval 4 This is a test course

You are already enrollad to 2 course. Please check vour STUDENT DASHEBOARD for status!

Course name Course level Course Description

CertHE Skills for the Leval 4 This program will equip students for various job o...
Workplace

CertHE Health and Leval 4 Our Health and Social Care BSe (Hons) degree will ...

Gocial Care

Tezt Editad Leval 4 This iz a test course

Figure 13: Test Case #8 - output

Use case

Studentuser -= View personal detals and courses status

Test Case
Id Name Short description
9 Student dashboard Test the student dashhoard functionalities

Descnption and Acceptance Critenia

Az studentuser, [ should be ableto accessmy dashboard page and viewpersona details and

courses’ status

Steps
No. | Action Expected result
1 Open a browser and access Home page is displayed

http://localhost/certhe-learning-app/

22




2 Click on Login menu item. Fill login form using | Student dashboard page should be
username: sandra, password: sandral23 and displayed

click Login button

3 Click on Personal Details tab Student personal details should be

displayed. All fields must be read-only

4 Click on Edit button Personal details fields are editable
5 Fill fields: Personal details changes are saved in the
First name: Sandra database.

Last name: Anghel
And click Save button

6 Click on Courses Status tab A list of courses and their status is

displayed

Test output:

Personal Details

Courses Status

Personal Details
First name

Last name

Email

sandra.anghel @grail.com

23



Personal Details

First name

Sandra

Last name

Anghell

Email

sandra.anghel@sgmail.com

Cancel

Courses Status

Course name Course level

Teast Bdited Level 4

Status

Registration Requested

Figure 14: Test Case #9 - output

Usze case

Administrator user -> Validate applications of students

Test Case
Id Matne Short description
10 Validate applications Testthe Validate applications functionality

Descrniption and Acceptance Criteria

Az administrator user, I should be able to approve or reject a registration request

Steps

No.

Action

Expected result

1

Open a browser and access

http://localhost/certhe-learning-app/

Home page is displayed.

24




Login button

2 Click on Login menu item. Fill login form using

username: admin, password: admin and click

Admin dashboard page should be
displayed.

3 Click on Students management tab

A list of students and their courses is

displayed

4 Click on Reject button for a course with status

Registration Requested

Course registration is rejected

5 Fill all fields:

Couse name: test

Course level: Level 4

Course description: This is a test course
And click Create button

The course is saved in the database and
displayed into courses list

Test output:

Courses managerment Iodules management Students management

First name: Sandra
Last name: finghel

Email: sandra.anghel@gmail.com
Course name Course level

Test Edited Level 4

First name: John
Last name: Smith

Email: Smith@grmail.com
Course name

CertHE 3kills for the Workplace

First name: John
Last name: Smith

Email: Smith@gmail.com
Course name

CartHE Skills for the Workplace

Status

Registration Requested

Course level Status

Level 4 Registration Requested

Course level

Laval 4
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2021-01-04 17:44:27

Request Date

Request Date

2021-01-04 17:53117

Status Bequest Date

Fajectad 2021-01-04 17153517




First name: Sandra
Last name: Anghel

Email: sandra.anghel@grmail.com
Course name Course level Status BRequest Date

Test Edited Leval 4 Approved 2021-01-04 17:44:27

Figure 15: Test Case #10 - output

Bug: Validate applications is working, but when a course request is rejected/approved the page is

refresh and the selected tab is Courses management.

Expected: Keep the selected tab on Students management after a reject/approve action.

Evaluation

The current implementation of the application covers most of the requirements. During the
testing stage, several bugs were discovered and specified into testing documentation. These are
not critical bugs, but they must be patched as a first enhancement of the application, as an important
concern is user experience and user interface consistency. As it was mentioned, testing
documentation includes manual testing process. It must be extended, and the coverage percentage

must be increased by adding unit tests.

Another improvement of the application is related to refactoring the source code. Currently,
the application connects to a MySQL database. The connection’s credentials are hardcoded. They
must be extracted into a specific configuration file and allow in this way a flexible connection to
different database name, port, username or password.

In terms of system functionality, a future development will involve the implementation of

student grades management and the generation of completion certificates.

For development, XAMPP server is responsible for acting as a web server installed on a
local machine. For deploying the application as a real-world application, a deployment strategy is
required. The source code of the application can be stored in GitHub repository and a continuous
integration and continuous delivery (C1/CD) pipeline can be added in order to simplify the build
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and deployment processes. A server machine with XAMPP installed can be used to deploy the
application. On the other hand, a modern approach would be the usage of a cloud provider for
hosting the application and covering all security aspects. For example, Azure exposes Virtual
Machines resources, and the CD pipeline can be configured to deploy the application from GitHub
directly into a virtual machine created in Azure. This approach has the advantage of publishing

versions of the applications on real time automatically without effort.
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Appendix

» Home page

Hotline: 02020000

- University of Oxtord

Home Course Details Register fora Course  Contact Us  Login

In 1188, the historian, Gerald of Wales, gave a public reading to the assembled Oxford dons and in around 1190 the arrival of Emo of Friesland, the first known overseas student, set in
motion the University's tradition of international scholarly links. By 1201, the University was headed by a magister scholarum Oxonie, on whom the title of Chancellor was conferred in 1214, and

» Course Details page

Hotline: 02020000

University of Oxford

Home Course Details Register fora Course  Contact Us  Login

Search course details...

Overview Modules

CertHE Skills for the Workplace

This program will equip students for various job opportunities in the public and private health and social care environment with a focus on adult and child care.

Overview Modules

CertHE Health and Social Care

Our Health and Social Care BSe (Hons) degres will equip you with skills to analyss important public health and social care issues.
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> Register for a Course page

Hotline: 02020000

University of Oxford

Home Course Details  Register for a Course  Contact Us  Login

Yo need to belogged in as student in order to register for a coursal

Course name Course level Course Description
CertHE Skills for the Level 4 This program will equip students for various job o...
Workplace

CartHE Health and Social Level 4 Our Health and Social Care BSc (Hons) degrae will ...
Care

Test Edited Level 4 Thisis a test course

> Register for a Course page — student user authenticated

Hotline: 02020000

University of Oxford

Home Course Details  Register foraCourse ContactUs  Logout Welcome sandra
Course name Courselevel Course Description
CertHE Skills for the Level 4 This program will equip students for various jobo...
Workplace
CertHE Health and Social Level 4 Our Health and Social Care BSe (Hons) degree will ..
Care
Test Edited Level 4 This if a test course

» Contact Us page

Hotline: 02020000

7, niversity of Oxford

Home Course Details  Register for a Course  Contact Us  Login

Name

Email

Subjeet

Message
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> Login page

ool
e[ Ty
v |

)

University of Oxford

Home Course Details  Register for a Course  Contact Us  Login

Login

Username

)

Password

Not yet a member? Sign up

> Register page

ool
e T
V| i

U7

University of Oxford

Home Course Details  Register fora Course  Contact Us  Register

Register

Username
Email

Password

Confirm password

flready amember?Sign in

» Student dashboard

University of Oxford

Home Course Details Register for a Course  Contact Us  Logout Welcome sandra

Personal Details

Courses Status
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» Student dashboard — personal details

Hotline: 02020000

University of Oxford

Home Course Details Register fora Course Contact Us  Logout Welcome sandra

Perscnal Details

sandra.anghel@gmail.com
» Student dashboard — courses status

Hotline: 02020000

University of Oxtord

Home Course Details  Register for a Course  Contact Us

Logout Welcome sandra
P 1 Detail
Courses Status
Course name Course level Status
Test Edited Level 4

Hotline: 02020000

University of Oxford

Home  Course Details  Register for a Course  Contact Us

Logout Welcome admin

Modules

Students
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» Administrator dashboard — courses management

Hotline: 02020000

University of Oxford

Home  Course Details  Register for a Course  Contact Us  Logout Weleome admin
Courses Modules tudent
Course name Course level Course Description
CertHE Skills for the Level 4 This program will equip students for variousjob o...
Workplace
CortHE Healthand Social  Level 4 Our Health and Social Care BSc (Hons) degree will .
Care
Test Edited Level 4 This is a test course

» Administrator dashboard — modules management

Hotline: 02020000

University of Oxford

Home CourseDetails Register fora Course ContactUs Logout Welcome admin

Courses Modules tudents

Course: | CertHE Skills for the Workplace v

Module name Module Description

fcademic and Emp. Upon ofthe Acad
Sllls

Effective Team Workingand  Upon the succassful comapletion of the Effective Te...
Communication

Digital Skills and Research  Upon the succassful comapletion of the Digital Skl...

Methods
Psychology for Healthand  Upon | completion of the Psychol

Social Care

Problem Solving and Upon the successful completion of the Problem ol...

Decision Making

Professional Career Upen ik 1 ) of the 1
Development

Workplacs Culture and Orgamisational culture defines the way empl
Crganisstional Eficiency

Understanding and Engaging  Customer Experience is both the fastest growing bu...
in the Customer Experience
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» Administrator dashboard — students management

Hotline: 02020000

University of Oxford

Home CourseDetails Register fora Course ContactUs Logout Welcome admin

Courses Modules Students

First name: Sandra
Lastname: Anghel

Email: sandra.anghel @gmail com
Course name Course level Status Request Date

Test Edited Level 4 approved 2021-01-04 17:44:27

First name: John
Lastname: Smith

Email: Smith@gmail.com
Course name Courselevel Status Request Date

CertHE Skills for the Workplace Level4 Rejected 2021-01-04 17:55:17
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