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Abstract:

The article pinpoints the benefits, challenges, and proposed solutions of using
artificial intelligence applications (AIP) in university education from the higher
school administration diploma students’ perspective at the Ajloun National
University (ANU). The descriptive analytical approach is used to achieve the related
objectives. The questionnaire used as a research instrument is applied to a random
sample of 81 male and female students, they were selected using the exhaustive
method. The findings indicate that the benefits of using artificial intelligence
applications in university education are of a high degree with a mean of (4.07). The
results also show that among the challenges facing the use of artificial intelligence
in university education is the high cost of implementing artificial intelligence
applications in education. Given the findings, some solutions and recommendations
are suggested to overcome the challenges facing the use of artificial intelligence,
such as motivating faculty members to use artificial intelligence techniques in
teaching and activating partnerships with the local community.

Keywords:

Artificial Intelligence, Diploma Students, School Administration, University
Education, Ajloun National University.
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Abstract:

Yemen, as it is known, is an agricultural country, and it has been called Happy
Yemen since ancient times because its people are busy with agriculture and farming.
Its poets and wise men praised their dependence on agriculture and their ability to
confront hunger and poverty. Among the goals of sustainable development are
improving the quality of the environment and the natural resource base on which the
agricultural economy depends, preserving the viability of the field economy, and
improving the quality of life of farmers and society as a whole. Considering these
facts, this paper will work on studying the poetry of the poet Mutahar Al Eryani,
which urged agriculture and farming as a source of livelihood, combating poverty
and hunger, and decent living, with the goals of sustainable development, which
urged agriculture as a means to combat poverty and destitution. Despite our
differences with his extremist political orientations, this does not prevent us from
praising his agricultural poems, which called for love of the land and concern for
agriculture as a basic resource for living in dignity and bliss.

Keywords: Sustainable Development, Agriculture, Mutahar Al Eryani, Yemen.
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Introduction

Agriculture in Yemen

The agricultural sector is one of the most important productive sectors in the
Yemeni national economy. and this importance stems from being one of the main
sectors contributing to the gross domestic product, as its contribution to the gross
domestic product ranges between (10-12) %, in addition to being the productive
sector for food commodities and raw materials needed for many industries. It comes
first in absorbing employment, as the vast majority of the population depends on the
agricultural sector, by about 74%, and it contains nearly 2 million workers,
constituting about 53% of the total workforce in the country.

Agricultural land resources used in agricultural investment constitute 3% of
the total lands of the Republic. The agricultural sector in the Republic of Yemen is
characterized by using the capabilities of the natural resource base of water and land
in a limited manner. The average cultivated area is about 94% of the total arable area.

(https://yemen-nic.info/agri/agrin_yemen/#:~:text=)

Sustainable Development Second Goal:

As is known that the second goal of Sustainable Development in Yemen is to
end hunger and ensure that everyone, especially the poor and vulnerable, including
infants, has access to enough safe and nutritious food all year round by 2030. Also,
it is to double the agricultural productivity and incomes of small-scale food
producers, in particular women, indigenous peoples, family farmers, pastoralists, and
fishers, including by ensuring equal access to land and other productive resources,
inputs, knowledge, financial services, markets, value-adding opportunities and
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access to Non-farm employment opportunities, by 2030. (Source: United Nations
Sustainable Development)

As the world's population continues to grow, more effort and innovation will
be urgently needed to sustainably increase agricultural production, improve the
global supply chain, reduce food loss and waste, and ensure that all those who suffer
from hunger and malnutrition have access to nutritious food. Many in the
international community believe it is possible to eradicate hunger in the next
generation, and are working together towards this goal.

The Sustainable Development Goal of “ending hunger, achieving food
security and improved nutrition, and promoting sustainable agriculture” (Goal 2)
recognizes the interlinkages between supporting sustainable agriculture,
empowering small farmers, promoting gender equality, ending rural poverty,
ensuring healthy lifestyles, and tackling climate change, among others. Issues being
addressed within the set of 17 Sustainable Development Goals in the post-2015
development agenda.(https://sdgs.un.org/ar/topics/food-security-and-nutrition-and-
sustainable agriculture#:~:text)

This paper highlights sustainable development in the poetry of the Yemeni
poet Mutahar Al Eryani and tries to illustrate some of his verses that call for and
encourage the agriculture in Yemeni countryside as a way to defeat hunger and the
need and the possibility to live in dignity and pride by growing and agriculture.

The Poet Mutahar Al Eryani

Mutahar bin Ali Al Eryani was born in 1933 in Al-Qafr, within the
governorate of Ibb, Yemen, and received his education at the hands of the jurists of
his village and his older brother, Fadl bin Ali Al Eryani. In 1953, he moved to Aden,
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then to Cairo, and joined the Faculty of Dar Al-Ulum, Cairo University in 1955, from
which he graduated in 1959.

Al Eryani contributed to many publications, most notably the “Yemeni
Dictionary of Language and Heritage,” which contains thousands of vocabularies in
Yemeni dialects that are not included in other dictionaries.

As a poet, he began writing vertical poetry in 1947, and his poems were
published in Yemeni newspapers. He published a collection of poetry, titled Above
the Mountain. He has studied ancient Yemeni literature and history. He died on
February 9, 2016, in the Egyptian capital, Cairo. (https://ar.wikipedia.org/wiki/)

Mutahar Al Eryani’s Agricultural Verses:
Dr. Abdul Aziz Al-Maqaleh said:

“What is on the mountain? Above the Mountain is poetry whose
poems sprout on paper, just as farms grow in mountain terraces, and
bloom on mouths, just as (coffee) trees bloom on peaks and slopes.
(4bove the Mountain, p. 28)

The poet Mutahar Al Eryani “in the Countryside Epic, and even in his other
poems about the soldier and the worker, all of them have something big and a lot of
this love and this worship for the countryside, with great care to record pictures of
rural life before it becomes extinct. The poet grew up in the bosom of the village and
was raised among its fields and under its trees, therefore, for him, the countryside is
beauty, health, poetry, and a comfortable life, and his rusticity did not stop at the
aesthetic and poetic form of the countryside, but rather prepared it to invite the city,
which takes over the bounties of all the countryside until it overflows on the villages
from some of what it takes from them, but the city not only was it - in the past -
stingy with the countryside, but it used to send it from time to time someone who
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would frighten its security and disturb the comfort of its chicks and roosters (Above
the Mountain, p. 39)!

Ahmed Afif, Chairman of the Board of Trustees of the Afif Cultural
Foundation, stated:

Undoubtedly, the Yemeni reader has the right to crave a Diwan
(Above the Mountain) because he hears through his songs himself,
in words that express his feelings and conscience, which makes him
say: This is what I would have said if I had broached this subject.
And this is only because the words of the poet Mutahar Al Eryani
stem from the heart of the Yemeni personality and from the deepest
depths of the soil of the Yemeni land, in which there are authenticity
and peasant hopes, the vitality of his workers and the valor of his
soldiers, the loftiness of his mountains, the splendor of his plains and
valleys, and in them the colors of the golden ears of wheat, and The
colors of the onyx of Yemeni coffee, ... (Above the Mountain, p. 6)

Mutahar sang for the seasons, for the lowlands, and the mountains and birds
sang with him, and the echo of his songs echoed the night and the day and the
wedding of the crescent moon to its rich bride. Mutahar soaked with dust, haunted
by the love of the homeland, the hermit in the niche of the earth, the lover of the limit
of devotion and worship.

s euSas (ol LAl (e Al aaa V) Cala (g
@l axi o ¥l | alia Lew se e dad (Y i
e o les e lala ) il ST G )Y Gt e
giom ielias ol ja el )y e b5 4y jm (2 Y1 e el
Who borrows the earth a grain, it gives him from its fulfillment a reward and gain?
The earth has grown fertile, whoever planted it, reaped it, and the earth is the blessing meek.

The earth does not know a lie, or disappoint its hopes, whoever loves it, couldn’t be wasted.
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Hit the ground, hit it, and wait behind it ... A quick double reward. (Let’s Sing for Seasons, p.78)

He is the expert with the secrets of the earth’s treasures; its goodness, giving,
love, and overflowing. There is no Yemeni poet who celebrated the farmers like him,
and Yemen is nothing but these farmers who are the builders of civilization and the
builders of goodness. Al Eryani monitors the lives of peasants: their values and
customs, their valleys and their homes, folk dances, songs of drought, rain, sowing
and boiling, harvesting, various working hours, primogeniture, songs of alienation,
and the grief of peasant women. Objectively, the poems which are included in the
Diwan “Above the Mountain” (Al Eryani, 1991) are glorification — that is, the
glorification of the values of work, beauty, love, and life, and the values of patriotism
and defending dignity and ideals:

Jual g - 106 L raall (ppna b i, il
dale 5 735 b Jaall slail )
Jalaall o o (3 Uaal) V) aansi La
Jsbaall g ja pend Juall g J sl
eV Jatagl by dale IS
Oh God, your satisfaction, O supportive (1) to the morning, what he said, reached (2)
Unless he sets out to work as a builder, farmer, and worker
We only hear hammers or the roar of factories

And in the fields and mountains, you can hear the creak of hoes

For every worker and builder today, songs are sweetened. (7The Bell Has Rung, pp. 118-19)

Like a farmer, he immerses himself in rural life and portrays the details of the
life of the farmer, fruits, and good things. He goes with them to the field and lives
with the details of their work during the day, their constant anxiety about the rain
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delay, and their overwhelming joy in the light of dawn. He loves nature and is a deep
believer in the breeze and smiling flowers to witness the making of the great God.

ol sl agdy G
AV pia o ey ey
e sl Aladd) sl
ol 5y Cala o gl plual jadll
Whoever witnesses the beings at dawn sees and hears
The wonderful creation of God
He watches the great vigilance with dawn being made.

The day its vision happened. (4 Countryside Epic, p. 125)

The poet dictated the songs (Mahajil) of the peasants and the sayings of the
farmers and reformulated them into songs for all Yemenis, and he immortalized them
in melodies that enriched the conscience and overwhelmed the feelings. Consciences
are awakened and filled with pride and sublime human joy.

Jstaall a5 J s L L3
oy o gl J g L L3
aedll s il e o SR s
Gle sl sl aled) Lo il
Our country, O lowlands... expand for hoes
Our country, O fields, wave with crops
Oh, my permanent goodness, permanent, on mountains and hills

Blindfolds mounted on it, with good, going, and coming. (4 Countryside Epic, p. 149)
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Mutahar’s reverence for the farmer, the giver of life, the reviver of the earth
after its death, and the renewal of its blood circulation does not come from
meditation, reading, or acculturation. The poet has immersed himself above the ear
and 1s skilled in embroidering the earth with peace, just as he is clever in composing
poems, and drawing poetic images filled with the breezes of love, longing for growth,
and the certainty of victory.

SSaas Ll s seal) aaill 5 gl
b I le padd il iy il A
April, Red Star, Pleiades and Mubakr (3)
And in the fall, tiredness in goodness is still looking. (4 Countryside Epic, p. 149)

Perhaps the first thing that comes to mind when talking about Mutahar Al
Eryani is his colloquial poems, which are widely preserved in Yemen, in which he
mixed love and national affiliation and wrote for the soldier, the farmer, and the
worker, and among the most famous of all is the song “Love and Coffee” performed
by the artist Ali bin Ali Al Ansi, It is a lyrical “epic”, urging the cultivation and care
of the “coffee tree.”

The song deals with the simple Yemeni man, who loved and seeks to connect
with the one he loves, so he waits for the period of reaping the fruits of “coffee” to
pay the dowry of his beloved. And in it, he says:

oA IS el Gl b L L
DAY aall g caall s Ul U s
wes e (e anll 138 G e 0 1
13 Al 5 (0 (i) s(2se) 5 (A1)

Let’s go, rural youth from every place
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We live the nights of blessing, love, and the most abundant goodness
In colors from the art of these people from the era of Himyar

Bala, and Mahid Maghna.. Dan wa Lil Dany (4) (Good Meeting and Evening, p.51)

Thus, in a few verses, history, agriculture, and the colors of Yemeni singing
(Bala, Mahid, Maghna, and Dan) are collected.

There is hardly a Yemeni morning without a radio or channel broadcasting
his joyful morning song, which excelled in its melody and performance by the artist
Ahmed Al-Snidar:

oslana @il 5 ) Ju )l i s el )y (B maall Jeal L

3% Jladll (e gasall anaill (5 oy ana o sa

slica (A 4aia (e e o gd (YN (e a5l

lo) ga dual Lago yam galle 14l JS ol le 1oy )l el L
o) g ey cainall b gl s Gl A Cua Gy il cial

How beautiful is the morning in the countryside of Yemen when it shines and sends masterpieces
of light?

Its atmosphere is infused with aromatic breeze deposited from lots of bushes fragrance
Its light is purified from impurities, and its river is gathered from its source in its purity

How beautiful is the countryside! What sweet is everything in it! How creative is its charm, and
how pure is its passion?

I believed in the countryside, where the Creator is fascinated and creative in making, and He
weakens anything else. (A Countryside Epic, p. 147)
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Mutahar Al Eryani’s poetry is related to the countryside and agriculture, and
that key is apparent in a duality consisting of two letters: love («al)) (by joining the
ha), and grain (=) (by opening it), and he sees that they are complementary, and
each leads to the other and summons it, so the meeting of the two lovers and their
love will not be achieved except at the end of the season. The coming love and
goodness with all its consequences, which means the life of the farmer and the course
of his life, and we have witness and evidence for that from his poetry, and it is clear
in almost all of his poems and operettas;
(http://ibraheemabotalib.blogspot.com/2012/09/blog-post_6.html). Where he says:

b Calis Janll b 2Ll Cap
all 5 CAll aus e 8 2Bl G (il
O beloved, we meet (5) in the field, we feed and we sing

Good time to meet in the season of love and grains (Stover and Fodder, p. 100)

So, love is the food of the soul, and grains are the food of the body, both of
which are indispensable in the life of the farmer, and from here we find most of the
masterpieces of Mutahar Al Eryani’s poetic content that does not deviate from this
duality. As it is apparent in his poetic immortals, it is also apparent in what he
considers one of the three immortals. When he says on the tongue of Humaid bin
Mansour — and he and his companion Ali bin Zayed are among the companions of
the poet and his lieutenants whenever he grabs the creativity pen — Humaid says,
acknowledging Ali bin Zayed’s gratitude:
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W5 o e A
Ca LS gle i
L i LS Ul
EAA Ul Ly J 8
Al 8 Al e
Call g a5 e Ca sy
My brother Ali bin Zayed
He praised me as he loved
And I, as God, am a witness
I say and I am not lying
Ali is my brother in immortals

Earth, water, and love

And if Ali bin Zayed and Al-Humaid bin Mansour were the wise men of
agriculture and its poets, then Mutahar Al Eryani became the third of them, as he re-
read their heritage and produced lyrically, so he was reminded of them and mentioned
with them. (http://ibraheemabotalib.blogspot.com/2012/09/blog-post 6.html)

Ebrahim Abu Talib said:

When I was asked to bear witness to this scholar, I did not have the
right to delay it or hide it, because he who conceals it will have
sinned in his heart. How could he not, and the one who is acclaimed
is the one who opened our creative and poetic perceptions to the
rhythms of his words, and we saw the countryside with his eyes
sweeter and fresher than what we lived and saw with our own eyes.
we, the people of the countryside, and how not when he is the one
who renewed the popular heritage with the wisdom of the expert, the
experience of the wise, and the breath and ability of the specialist,
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and this was evident in the most important of his works, which are
undoubtedly among the most important contemporary Yemeni
lyrical works of all, are (The Canna Branch Passed, The Bala, Above
the Mountain, We Salute You, Eternal Goodness, A Voice Above the
Mountain ... and others) where the poet tended to renew it - As the
great Abdullah Al Baradouni, may God have mercy on him says-:
“From the spirit of the people, its language, and the formalities of its
chants, and it caused a popular lyrical transformation because it was
issued in its creations from the creativity of the people, and its
uniqueness is manifested in the revival of the people’s art”.
(https://www.diwanalarab.com/)

Regarding the subjective and artistic inclinations towards the rural, which
imprints the Diwan Above the Mountain — language and content — with its authentic
rural character, Dr. Al Maqaleh said: “I do not know whether the poet Mutahar Al
Eyrani while writing his beautiful rural, was aware of that rural doctrine that
appeared in Europe at the beginning of this century, and found that it has echoes and
disciples in our Arab world. It is the doctrine of the rural city or rural civilization,
whose most prominent advocate was a struggling Irish poet, George Russell. (Abdul
Bari Taher, p. 38)

He is fully confident that the Yemeni farmer is a safety valve for the economy
of this country because his labor force can overcome difficulties and hardships.
e liall ()55 5l 21ad G Lage | aeliaall 3 Gall #3852 Gadll e
Al gall Wlaadly J3a s sanys & 5 . anla ()3 (2 )Y 538 73 Glny
What is there for Yemen other than the farmer of Yemen in the hardships...
No matter how narrow the hardships or the troubles
The farmer of this land lives a friend of the land.
He sows, reaps, and rewards gifts to the world. (4 Countryside Epic: p.148)
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He calls on the farmers to get up early and rely on God in their endeavor to
cultivate their lands, valleys, and gorges. Whoever works in agriculture never knows
hunger or misery.

(sl W ity S Ll alae Llla Uil )
Al b 30 L. 0)sA) b deadl Sl bl
Ala s Lile pum )y a4 il 401
bl Soad daall Ja gl g bl L
AL a3l 30 Y i le oY) g e 0
Al lile o iy, iy dl b b dl
(And we asked for Almighty... Generous to open his doors for us)
Oh God, good work, brothers... and sustenance comes to its seekers
Oh God, your satisfaction, oh God, your satisfaction... and be satistfied with us
Oh God, we plant the valleys... Up to the mountain, we plow its lands
He who cultivates the land will not be lost... and misery will not knock on his door

Oh God, your satisfaction, oh God, your satisfaction... and be satisfied with us. (Let’s Sing for
Seasons, pp. 66-7)

He never ceases to praise his country and its farmers while they take care of
the land during the sowing season and how they deposit in the womb of the earth
those seeds that they hope to plant and reap after a while.

g sax (el 3all Lgtlale 85 Jsiall 528 13 b
i L agdlhY | sha (aedl ) @ A s
g3 B ngY¥sae ) aded B (L) ansedll

sl and pia W5 sk i ¥ an ) B (s asen L
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£ sama sl 138 5 sadall g landl ) iy
Oh, my country: These fields and their yards... Farmers have multitudes
They plow the soil with their bulls rising... to flatter them with rewind
It is the season of (seeds), and there was a murmur of thunder, and then lightning, and teardrops.
Here they are deposited in the womb of the earth... Seeds and the earth is the best of the meek

And they sing to the clouds and the birds... And this is their singing audibly. (Let’s Sing for
Seasons, p.71)

He knows that those who practice the agricultural profession will not
experience hunger or hardship. He considers that the soil of his country is a mine of
gold for those who work in agriculture and farming.

adaalia b elglh ol 54
Gl QL lia a3 el
Jiie szead Lo oyl m )l g1
Ol Gl g o0 sl s Jladl (A (e 4y sl (1
O dust of bliss... O gold mines
You are the treasure of wealth... How do you return solid... O soil of Yemen?
A farmer of the land of Yemen... his effort is unparalleled

Who is equal to him who... in the mountains and plains... cultivates the land of Yemen? (Let’s
Sing for Seasons, p.82)

Abdullah Al Baradouni observed,

In any case, the text of "Mutahar" as a whole is closer to the language
of the nation... Perhaps "Mutahar"... is in this color until the language
of the nation's son revealed its secrets to him. The depiction is as
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simple as the life of the nation's son, and the thinking is of the type
of thinking of the nation's son... (Abdullah Al Baradouni, p.350)

Conclusion

He is Mutahar Al Eryani, a scholar on his own. A scholar who is purified,
who gave himself and his knowledge and shed his loving tears for his country and
its citizens.

He is considered to be among the sages of agriculture (Ali bin Zayed and Al-
Humaid bin Mansour), but Mutahar surpassed both in everything. Because Mutahar
Al Eryani is the one who touched our wounds, spread his medicines and balm over
them, and made us run continuously towards the future, life, freedom, and love as
long as our generations passed.

It is noticeable how not a poem or a verse of Mutahar Al Eryani is devoid of
mentioning agriculture and caring for it as a source of living in dignity and bliss. This
is what makes his poems closely linked to the second goal of sustainable
development, which calls for attention to agriculture, ending hunger, achieving food
security, improving nutrition, and promoting sustainable agriculture.

At the end of this research paper, it is necessary to refer to the wise
government's directions, which took the return to agriculture and caring for peasants
and farmers as a solution to the country's suffering in the current period of economic

blockade.

Yemenis today, as they live through global crises and various challenges, need
more than ever before to correct their policies about agriculture, and to focus on
raising awareness of its importance and adopting action mechanisms that address this
problem, in which the reality of the nation has become a tragic reality!
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Agriculture and agricultural production are among the most important huge
resources that move and revitalize the economy. A broad economic activity is
produced in many aspects based on taking care of it. They realize this aspect’s
importance and pay great attention to it.

Notes

(1)Oh God, your satisfaction, oh supportive: is a Yemeni expression of early
work and asking God for help.

(2)Reached — It was hardly resolved.

(3) Agricultural month in Yemen.

(4) The Bala and the Mahid are the colors of popular singing.

(5)Meet — A Yemeni formula that means a request to meet, as if he says: meet
me, or let us meet, or the meeting will be.
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Abstract:

Extracting functional & non-functional requirements is a basic step in software
development. The process of requirements engineering includes seven main
activities Elicitation, Negotiation, Specification, Modeling, Verification &
Validation, Management, and Traceability, this study focuses on requirements
engineering in E-learning systems to be performed in all educational systems. Non-
functional requirements are considered more critical than functional requirements
because the non-functional requirements can affect all the systems and some of non-
functional requirements may become functional requirements like security. So,
hoping that this constructed study is going to help the developers of the system to
understand the requirements to build E-learning systems, especially in higher
educational institutions.

Keywords: Education Technology, E-learning Systems, Requirements
Engineering, Educational Systems, Software Development.
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1. Introduction

Considering education as a social activity. It accurately and specifically points out
school education, which is a dedicated, planned, methodical influence on the
following generation’s social pursuit. Mostly, the education process is all the
activities that can develop people's knowledge and skills and change the thinking and
behavior of people [1]. Throughout the history of humanity, education is being
improved and activities have been changing constantly, from beginner learning to
modern education skills and activities which are dependent on a major and complex
education system that is based on highly informative means of education. Modem
education is not Fulfillment of educational activities to fulfill educational aims [2,3].
The education system has two meanings: the aim of the system is to achieve
education activities to fulfill educational targets; the system contains a group of
education elements that are oriented and related together (such as. teaching
organizations, staff, teaching facilities, and so on.). Education systems are varied in
several sizes. It may be huge as a universal education system, or tiny as a nursery
school [1].

One of the most serious steps of software development is the (RE) Requirements
Engineering. Badly executed RE processes is a big risk for the failure of projects.
Requirements elicitation and definition derive and concentrate on the collection of
requirements from several stakeholders. Ideal and perfect resulting artifacts that are
textual requirement descriptions, use cases, and sketches of prototypical user
interfaces [4]. In order to back up the activities related to requirements elicitation or
deriving and definition including Re commending Stakeholders, StakeNet [5], many
recommendation approaches were proposed, also recommending requirements,
managing Feature Requests, [6], [7], Consistency Management [6], and Dependency
Detection [9]. Yet these works have a shortage of accuracy. Lately, on the coming of
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the methods of data mining, a lot of chances are now obtainable for improving the
requirement-gathering process and one of them is using the recommender systems.

Software requirements demand plays an important part in the final success or failure
of a software product which was documented by research through the years [10]. The
Standish Group [1] made a very miserable study of the case of the software industry.

Its report shows that 31% of projects will be canceled before accomplishment and
that 52.7% of the projects, its estimation will cost at least 189% of its value. In the
report, one distinguishes three common factors behind these maxim numbers which
are:

e The lack of user input is (13 % of the projects).
e Requirements and specifications not completed (12 % of the projects).
e Changing requirements demands and specifications are (12 % of the projects).

The report properly identifies various factors that were common to successful
projects and the three important factors that were usually cited include:

e User participation (16% of the projects)
¢ Plain statement of requirements (14% of the projects).
e Getting support from the upper management (12% of the projects).

The remaining sections of this paper are structured as follows. Requirements
engineering in the software development process are reviewed in section (2). Section
(3) provides more details about standard online E-learning Models. The requirements
of e-learning are presented in Section (4) which explains the difference between
functional and non-functional requirements. Finally, this work will be concluded in
Section (5).
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2. RE IN THE SOFTWARE DEVELOPMENT PROCESS

RE is a major step of the software development process, in this step the errors will
cause problems in the next phases like design and implementation. The domain or
software RE is divided into two parts, requirements development and requirements
management [11]. The requirements development is split into four major activities
namely requirements elicitation, requirements analysis, requirements
documentation, and requirements validation or validity. These are the core RE
activities suggested by [12], [13] and include all the activities engaged with
gathering, evaluating, and documenting the requirements for a software application.
The activity of requirements management includes establishing and maintaining an
agreement with the customer on the requirements for the software project [14].

The RE process is endless [15], On delivering a software product the users start using
it, and they discover new needs and utilize it, then they want to expand. This
promotes new requirements, then, goes across the same requirements process.

In spite of the assortment of the number, the names, and the types of models used in
the RE process, seven main activities are used in the RE process. The seven main
activities in the RE process are as follows: [16]

e Elicitation: This activity includes the identification of stakeholders,
determining and tracing of business, users, and system requirements.
Functional requirements and NFRs are deemed during elicitation activity.

e Analysis and Negotiation: Is the activity that dissolves high-level requirements
into details, estimating feasibility, and consulting the priorities with users.
Requirements can be preferred to mandatory or optional. This activity includes
identifying conflicts, determining unclear, incomplete, vague, or conflicting
requirements, and resolving all these matters.
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e Specification: This activity concentrates on documenting the functional
requirements that software provides, and the NFRs which have to be respected.
All requirements must be specified in a consistent, attainable, and reviewable
style.

e Modeling: Modeling activity allows for applying certain techniques to
generate useful and verifiable requirements models. Models like UML contain
diagrams and their notation.

e Verification and Validation: This activity applies the different tests and means
of evaluation which are used in verifying and validating the requirements.
Verification includes inspection that the software meets its stated functional
and NFRs. Validation includes checking the requirements it defines the system
that is wanted by the customer.

e Management: This activity is the monitoring of the changes and the
maintenance of the requirements, to guarantee that the requirements surely
reflect the product.

e Traceability: Concentrates on documenting the lifetime of a requirement,
giving relationship mechanisms among different associated requirements, and
chasing the changes which were made to each single requirement throughout
the software development process.

3. STANDARD ONLINE E-LEARNING MODELS

Online e-learning is a very confronting and challenging research stage or program.
The most ordinarily used standard of online e-learning models for example are (1)
IEEE Learning Technology Systems Architecture (LTSC), (2) Sharable Content
Object Reference Model (SCORM), (3) Blackboard, and (4) Moodle.
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(1) IEEE Learning Technology Systems Architecture (LTSC):

The IEEE Learning Technology Systems Architecture (LTSC) model basically has
six components (ingredients) as appeared in Fig.1.

Learning
Entity

Multimedia 4

Interacti
Contex{

=

Delivery

Assessment

Learning
Resource

—P Learning
<4— Records

Fig 1: Learning Technology Systems Architecture.

The learner entity is GUI for the student or learner who will access the information
from the online e-learning system. The coach acts as the heart of this pattern or
sample [17]. It supplies the learning materials with estimating information and
answers to the questions. Delivery components are for delivering the study material
in a well and predefined format using any multimedia applications. The learning
resources component shape has a catalog of information deciding what information
was provided to a learner through the delivery section. The important component of
this model is the evaluation section which constantly evaluates the behavior of a
student’s progress in the study by an evaluating test, assignment or any kind of
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examination done by the system. The last section, which means learner records is
keeping the information of the learner’s profile, whether they are current or historical
information, and the personal as long as academic information.

(2) Sharable Content Object Reference Model (SCORM):

The Sharable Content Object Reference Model (SCORM) architectural model is
widespread through the web-based online e-learning systems to allow Online Course
Content to share information as it is shown in Fig.2 the content management systems
are an extra service provided by the SCORM model [18].

BEFORE AFTER
SCORM content
hosted by and i
launched from LMS —e Learning
Pl P e Learning statements
5C0 5C0. [sCo, \mements
LMS Learning |
statements [y
SCORM
API
Y
SCORM Content Learning
(SCO) . statements
Learning
‘ statements
m Classroom
@ vver Learning
-
Browser based content
launched from an LMS Content anytime, anyplace, anywhere
Fig2: Sharable Content Object Reference Model.
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The system provider has an elasticity to make the content of learning material
available according to the user, furthermore, has an API adapter that helps to supply
an application-level interface that is independent of programming languages.
Therefore, it provides information only through a web browser.

(3) The blackboard:

The Blackboard [19] is an application-based online e-learning system to manage the
teaching and learning processes. It was designed for helping and supporting teachers
and students to interact with the electronic classes using the electronic materials
online as a sort of combination for the activities and material which were given face
to face in these classes. The blackboard gives teachers the ability to introduce the
content of the course, making conferences, chatting, making discussions with
students, and giving assignments online via the Internet. Using the concept of an
Agent is one of the characteristics of this system. Despite its Agent concept is not so
efficient. Adding an intelligent concept by using agent technology is a new approach
and worth appreciating. It has a client-server architecture for information sharing as
it is shown in Fig.3.

It gives elasticity to the instructor to upload all the required information about the
subject using any multimedia style. This architecture is divided and split into two
parts. The first is the identity server that performs as the authentication and
authorization or license of the login user. After that, the authorized user is redirected
to the blackboard learning system, which supplies all e-learning material for studying
a particular subject.

60

IJESA, VSRP Publishing, UK E-ISSN 2976-7237
https://ijesa.vsrp.co.uk https://doi.org/10.59992/1JESA.2023.v2n5p3




International Journal
of Educational Sciences
and Arts (IJESA)

IV g 4 ga A1)

Vol. (2), No. (5)

(5) a1 ¢(2) Hlue)l

Client :\r: Apache Blackboard
Browser

Learning Sys.

[ Identity Server 6.0 SP ]

—

System A

[ Directory Server 5.1 ]

Fig 3: The Blackboard Architecture.
(4) The Moodle:

Moodle is one of the most commonly used open-source online e-learning
applications [20]. That enables the establishment of a course website, ensuring their
access only to registered students. It is a three-tier or rows architecture which is
shown in Fig.4.

The first is a presentation layer that provides a GUI for the user through a web
browser. The second is the domain-based layer which depends on the particular
domain on which the organization wants to develop an online e-learning system. The
third and most important layer is the data management layer which stores all
informational data in MySQL database. Furthermore, it has a connector layer used
for adding external applications for providing learners with effective delivery of
teaching materials. Moodle architecture includes six groups of modules:
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Communication modules. Productivity modules, Student involvement modules,
Administration modules, Course delivery modules, and Curriculum design modules
[21].

[ Browser ]

ﬁ Presentation
_|
>
=
o
™
-
Q
<
®
=
>
=
0

Layer
Domai; Layer

External
App.

*

J19Ae7 |eusaix3

Data
Management
Layer

<— T son ———>

Fig 4: The Moodle Architecture.
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4. Requirements of E-Learning

Viable e-learning must supply its users with a real-life-like learning climate to fulfill
its objectives. This system should have functional and non-functional requirements.

1) Functional Requirements

The main first functional requirements related to Interface requirements include a
user account form that accepts the data in a validated format and also it disables
navigation and additional features when the user is not logged in. The objectives of
e-learning are to create and offer courses, enroll students in offered courses, provide
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a platform to present and discuss materials related to a specific course, store course
materials online to be easily accessible, and provide the tools which are necessary
for student evaluation and feedback.

The second major functional requirements of e-learning concerning business
requirements include user data which will be displayed when the user has logged into
his account, to test data: it appears only when the user takes a test online, and check
if every login is valid and proper and the new accounts are validated.

The third major requirements related to Security requirements, Examinations, and
assignments are important components and play a critical role in authorizing the
instructor to keep track of his students’ progress. He/she may set up online or take-
home examinations and assignments. Taking-home examinations and assignments
must be uploaded to a secure folder accessible and attainable only by the instructor
and the concerned student who owns of the files. The student must be allowed to
complete any online exam or assignment.
2) Non -Functional Requirements (NFR)

NFRs are requirements that basically cannot be described in the normal functional
description. They are qualitative and specific requirements that participate in the
ripeness of the system: performance of response speed, reusability, reliability, or
availability of the system. Functions are always designed for realizing requirements
since system developments are famous to be as successful only when functional
requirements are obviously defined. However, when the aims and background of the
system development are not written and shared among stakeholders, not all the
functions will be used in delivery. Moreover, if some attributes of the functions are
not obviously defined, the system will not achieve the expected levels of
performance or usability and that functional design would have to be reappraised. In
the first design phase, the defining of NFRs meets many problems in the next phases.
Industries have developed a body of knowledge about NFRs, but academia has been
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trying to establish a model for explaining the value of NFRs and the effect or action
of NFRs [22].

NFR Standardization: It is a criterion among stakeholders. Classifications have been
specified fundamentally in software development. IEEE std 830-1998 was
established to specify NFRs for software products to prevent observation [23]. Their
NFRs are performance, safety, security, and other quality attributes. ISO09126 also
defines components for measuring the quality of software [24]. The formation of
these items is quality attributes and their detailed elements. The quality attributes are
functionality, accuracy, usability, efficiency, maintainability, and transitivity or
crossing.

Reliability is the ownership of a system that commands that it must remain in
operation under passive situations. When the service is not available when needed
the most, then the purpose of the service fails. A reliable or responsible system must
include mechanisms or techniques (e.g., fault forgiveness) to ensure the continuity
of service. Security is an important requirement for the system. The security
requirement 1is defined as a control, safeguard, protection, defense, or
countermeasure to avoid or remove vulnerabilities and sensitiveness which may be
exploited to violate or assault the confidentiality - privacy, integrity, or availability
of the data. These constraints or chains must be part of the development through all
phases 7, 8, 9, 10, and 11. The classroom materials should be protected in a way that
unauthorized people cannot make changes (integrity). The materials must be
available when they are required.

Since performance is an important requirement for the virtual classroom so we will
discuss some of the important reliability, security, and performance requirements.
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4.1 Reliability Requirements

When a user is disconnected during an online E-learning session (without the user
explicitly logging out), then the connection will be restored as soon as possible
without asking for credentials. If the connection cannot be re-established, then the
time when the user was disconnected will be postponed for future reference, the
current state of the user’s work will be saved, and the user will be logged off.

. If the connection between the user and the system is broken before, the system
will make the user able to save the current state and continue again from that
state when the connection is restored.

. The system should backup user data at regular entr'acte for avoiding loss.

. The system shall try to restore a lost session due to communication
interruption to the point where it was interrupted.

4.2 Security Requirements
. All the users must be authenticated or certified before granting access to the

E-learning system.
. All the users must have access according to their respective privileges of the

authorization.

. A student should be registered in a course before he accesses its materials and
tries its function, duty, and exams.

. The instructor is only allowed to mark those who are absent or present in the

E-learning system.

. A student can be marked inactive if he/she is present but does not reply to the
instructor or has not performed an action during a certain time.

. Missions should be uploaded before being graded or assorted.

. Exam must be attempted before grading.
. The instructor can only start a class that is scheduled before at least 1 day.
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. All internet communications that involve any personal information should be

encrypted.

. Instructors should only be able to access the records of students who are
registered on their course. And these records should be limited and fixed to the
course which is taught by the instructor.

4.3 Portability Requirements

. The design of the E-learning system should permit the application to continue
on all vastly used browsers.
. The design of the E-learning system should serve different screen sizes such

as (desktop, laptop, tablet, and smartphones).
. The design of the system of E-learning must be able to run on various
operating systems.

4.4Performance Requirements
. The system should be able to entertain and host at least 50 users (approximate

strength of a class) together in video conferencing mode. This requirement will
ensure that at least one class can proceed during any time opening. This
requirement can be enriched when adding more resources to the system.

. All Web pages created by the system shall be able to be downloaded in about
10 seconds over a 40 Kbps modem connection.

5. Conclusion

This study provided a model to be helpful in gaining the E-learning education
systems available at anytime and anywhere. E-learning is the perfect and complete
gateway to education. Students should register themselves into the course they wish
by filling in the formal procedure online. The schedule of every class should be
announced to the students who were enrolled. This study can be used by those who
require education, so it points out to the public. This study would raise the rate of
literacy and introduce a completely new approach that would be favorable and
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suitable in many ways for different people. Moreover, the study concentrates on non-
functional requirements of reliability, security, and performance. These non-
functional requirements are necessary for any application or implementation. In this
paper, several non-functional requirements are proposed to improve and develop the
reliability, security, and performance of all virtual learning systems.
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