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Partly-Automated Scheme (PAS) Reinforced
Framework to Prioritize Requirements with
Abbreviated User Involvement and Verdict

through AHP
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ABSTRACT: Extremely significant phase of SDLC is
Requirement Engineering Building of software and its
functionalities successfully is exclusively based on the
requirements gathered from the user of the project. The
accomplishment of the end product has direct relationship with
this Requirement Phase. Requirement Prioritization Process (one
of the process) in the Requirement Engineering phase supports
the engineers to work out and identify the prioritization among
the requirements. From the available methods to prioritize the
requirement, AHP is viable but not for large size projects. This
work primarily concentrated on applying AHP for bigger projects.
In this paper, we constructed a framework to prioritize the
requirements with AHP considering Implementation Simplicity
for Large Scale project, reduced number of comparisons and
precise Stakeholder’s Participation. The proposed framework has
been assessed through an exploratory case study that has fixed
number of requirements and the status after the arrival of new
requirements to the priority list. This is to know about the
actuality of the proposed framework, which has been conducted
in a software company. The main findings and lessons erudite
from the effort are presented.

Key Words: AHP, SDLC, Requirement prioritization,
Users, comparisons, priority.

l. INTRODUCTION

Software systems plays a vitad role in today’s
technological world. Successful delivery of such software
starts from the very first phase of SDLC i.e. Requirement
Engineering. From the study it is found out that about
seventy percentage of the software delivered unsuccessful
because of the failure in this phase.[1]. If the end user is not
satisfied, then the purpose of software developed will not be
attained. After receiving the requirements, the software will
be released in versions.
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Users avoid using some functionalities in software even
after implementing it with much time and cost. Hence it is
important to find the urgency of reguirement. And it is a
major encounter for the team in requirement phase. Picking
out the stakeholders to rank the requirement is another pilot
inthis area.

According to Firesmith [1] requirement prioritization
is the process of determining the implementation order of
the requirement for implementing a software system.

From the review, it is found out that requirement
prioritization condenses the development cost of the
software system and time taken by forty percentage[1]. The
requirement prioritization also upsurges the gratification
among the customers and also increases the excellence of a
software. Hence this requirement prioritization is very
important processin SDLC.

. FACTORSTHAT CAN BE CONSIDERED FOR
REQUIREMENT PRIORITIZATION

While prioritizing the requirement, criterion are there to
consider. It differs based on the nature of the project.
Some common criterion are

Importance/ urgency of the requirement

Time taken for the implementation of requirement
Cost for the implementation of reguirement

Value of the requirement

Consequences to be faced if the requirement is not
implemented

Others eg. Risks, external factors, etc.,[3]

i, PREROGATIVE AND STUMBLING BLOCK
OF REQUIREMENT PRIORITIZATION

The prioritization process makes the user to involve
in the development process[1][4]. Since the users
involvement throughout the development of the software is
considered as very important, the HCC Moded [3] is
proposed as a research work .

Involving stakeholders in al the phases helps the
successful implementation of required requirement at
required time. It reduces the software failure[1][5]. This
aso helps to manage the resources with optimum
utilization which is very essentia in this current
competitive world. But collecting and consolidating the
requirement prioritization from different stakeholder is
difficult.
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Within the specified time, the priority list has to be
inducement is very much

important in this process to make the stakeholders to
participate in the work interestingly.

9.

V. RELATED WORK

AHP was more accurate [6] is the statement declared
after the test. Based on the tedt, it is derived that 16
stated that AHP is accurate (69.57%) and 7 stated that
CB Rank is accurate (30.43%). According to
the criteria, Ease of use, AHP stands little back because
of the number of comparisons. Tool was developed for
both the methods. The experiment was carried out. As a
result, they concluded that AHP produces accurate result
but it is not easier to use.

AHP is most suitable to prioritize the requirement [7].
AHP is more accurate, faster and helpful in decision
making. But AHP is challenging for the larger projects.
So tool support is required. But it is defined as the
difficult method and it consumes more time than the
other. AHP is reliable but when the project is large,
comparison will be a problematic one . So tool is
required to overcome these drawbacks.

AHP gives better result but suffers from scalability
problem[8].Because every pair of requirement has to be
compared.

In the framework proposed, stakeholders will be
prioritized by others and then their influence on projects
will be calculated[2]

AHP is suitable for multicriteria decision making
problems. In addition to the end user, inclusion of
hierarchical manager can be done. Key users of the
requirement can be calculated. Goal of the company
should be considered.

Requirement selection for a group is one of the main
objective[9].Tool support is required. Framework has to
be devel oped to address scalability problem.

Diverse views of stakeholders makes it very difficult to
identify the priority of the requirement[1]. If the
resources are limited, again it will be a difficulty. When
there is a change in the priority of the requirement
among the users, it will create a problem. AHP is
reliable. But it is not feasible with large number of
requirements.

Improvement is required in the available method[10].
Some of the parameters that has to be considered is
scalability, ease of use and rdiability of results.
Automated reguirement prioritization technique should
be implemented for efficient prioritization process.

More number of comparisons has to be performed [11].
AHP can handle both qualitative and quantitative data.

10.Lack of user and client involvement in software

development not only affects product quality but also
resulted in user dissatisfaction.

11. From the study, it is concluded that more field study has

to be conducted and the tool has to be developed[13]

12. While selecting the method, the developing team should

consider the accuracy of result provided and all the
related characteristics of the process. Among all the
methods available to prioritize the requirement, AHP is
feasible but not for large scale projects. The main
parameter that has to be considered is ease of use, time
and accuracy. [12]
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V. AHPMETHOD

In AHP, one compares all the probable pairs of
requirements to find out well-organized list of the
requirements according to their consequence. Usualy a
range of 1 to 9 is used, where 1 denotes identical
importance and 9 represents tremendously more
importance. During the progression, if r number of
requirements are elicited, rx (r—1)/ 2 comparisons want to
be made, which for the application with large number of
requirements results in struggle. The result is a set of
requirements prioritized aong a scale. The AHP
combines multidimensional scales of measurement into a
one-dimensional scale of priorities. AHP is highly
dependable, since the great level of redundancy in the pair
wise comparisons makes the process resistant to
comparison errors [9]. Another advantage is the fact that
the values assigned in the pair wise comparisons are based
on knowledge, perception and real data. Thus, AHP can
handle both the qualitative and the quantitative aspects of
a decision problem. As a result, the fact that the resulting
priorities are related and based on a scale permits useful
assessments of the requirements[3] The elicited value k;
is inserted in the corresponding cell of the matrix (ki, k;),
while the cell (k;, k) is filled with the reciprocal of the
value kji = 1/kij [7]

Hence AHP method is satisfactory with multi criteria
decision making[1]. The steps of AHP are as follows:
Listing out the criteria

Pair wise comparison of criteriafor urgency
Construction of normalized comparison matrix
Merging the matrix

Calculation of AHP score for each criteria

grwNE

The values used for criterion comparison are

Tablel

Value Description

1 If the two criteria has equal weight

3 If first (row) criteria is important
than second (column) one.

5 If first (row) criteria is much more
important than second (column)
one.

7 If first (row) criteriais significantly
more important than second
(column) one.

9 If first (row) criteria is definitely
more important than
second(column) one.

VI. THE PROPOSED FRAMEWORK

This paper proposes new framework which
implements only AHP in al its phases. Because of the
accuracy of the method, the AHP attracts more in
prioritization. Accuracy is an essential parameter.
Others stand in the next. So with this AHP, the
framework is designed to prepare the prioritized list.
In this work, the parameters considered are number of
requirements, number of users, number of
comparisons and the priority of the requirement.
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prioritized list of that respective module will be updated.

: e efopel famevk And then the final prioritized list of the requirement will
M o be updated. Human inducement also required to make
B gy Ty the stakeholders actively participate in the process.
N Points can be given to the stakeholders ,if they complete
—_— one matrix.
| e R
N e ) et | VIIl.  THE EXPERIMENT
D e t o i In this study, the software taken is “Website for
u T e Ot |ttt Career Guidance”, which has 4 modules. 96 users were
c | ‘ selected randomly. First, they have to rate the modules
E R (given in table 5.2) based on the frequency of usage of
M et e | New I the modules. They were given a short training about how
E it e i Rearement to fill the AHP sheet with the val ues.
N prreene The users are allowed to fill only the cells in the
T right half above the diagonal. If the modules in row are
important than column, then the integer value has to be
Figurel. PASFramework given. Otherwise, decimal value has to be given as given
inthetable5.1.
VII. GOAL OF THE WORK Table?2 Criteria
The aim of this paper is to find the answer for the Row wise [ Column  wise
ensuing questions which aroused as a challenge when the Criteria important important
framework was proposed in [13]. Equally used 1 1
Moderately 3 0.33
RQ1: Still is there a chance to reduce the number of Frequent
comparisons? Strongly 5 0.2
RQ2: Is there a way to reduce the number of users Frequent
involved in the process? Very Strongly | 7 014
RQ3: Can the consolidated priority list be updated after Frequent
the arrival of new requirement?
Extremely 9 0.11
A. Toreducethenumber of comparisons Frequent

made in AHP to prioritize the requirement. In paper [13],  \york, the selected 96 users have to make only 3 entries. So
the number of comparisons are reduced from 1518 to  {otgly 96 * 4 =204 entries.

141. Still itis considered as alarge number. The solution  ggmple AHP given to each user is given in table 3
for this challenge is to select haf from the first quartile

of stakeholders to prioritize the requirements in modules. Table3
This will aso definitely reduce the number of AHP sheet for usersto prioritize the modules based
comparisons which addresses the second challenge on the frequency of usage
Worksho

B. To reduce the number of users involved in the ps,

proce$ Seminar
Selecting half from the first quartile of stakeholders to Aptitu g’fm eren
prioritize the requirements in modules will definitely de ce Job Books
reduce the number of comparisons which addresses the test(M | detailsM | Openings( | Available(
second challenge. This will result in selecting the | Modules D 2) M3) M4)
pertinent stakeholder to rate the requirements. Aptitude test(M1) | 1 9 9 5

Workshops,

. .. . . Seminar and
C. Updating the priority list after the arrival of new | conference

requirement details(M2) 011 1 1 0.33

The frame work suggested in [13] is to prioritize the | Job
requirement collected in the beginning. If any new [ -OPeningsM3) 011 11 1 014

requirement arises in the during the development of the “BAZ‘;kSA"a”ab'e( 02 303 214 1

software, then the list has to be updated. The proposed =54 142 1403 1814 647
framework addresses this challenge technically.

, o After receiving the data of frequent use of modules from
According to the proposed framework, after receivingthe 1o ser the table is normalized (Table 4).

new requirement from the client, it will be found out that
to which group the requirement will belongs to. So, after
that, the requirement will be send to that group members
to compare it with al the requirements. Then the
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Table4 73 0.62 | 004 | 013 | 021 | 058 0.49 0.42
Workshors. | yom — 74 057 | 022 | 015 | 006 | 0.35 0.42 05
Modules A | Conforanee™” | Openingsitz Avalabe Tor Average 75 059 | 022 [ 014 | 0.05 | 0.38 0.46 0.54
pr - detalsd) |~ _ 76 058 | 025 | 0.12 | 005 | 0.32 0.45 0.53
testM1) 070 064 o0 o7 261 063 77 059 | 024 | 012 | 0.05 | 0.36 0.47 0.55
DS, i ) 78 055 | 017 [ 015 [ 014 [ 0.38 0.39 041
Contemes A oo e ] R 19 062 | 013 | 003 | 021 | 049 | 059 | 041
Wb Toe o o 5 bosloos 20 0.62 | 013 | 003 | 021 | 0.49 0.59 0.41
Shesl) - 21 059 | 013 | 0.04 [ 025 | 0.47 056 0.41
Availableua) | 01| 0% i or s 22 059 | 013 | 004 | 025 | 047 | 056 | 041
Total 1.00 1.00 1.00 1.00 3.00( 1.00 23 0.63 0.14 0.04 0.2 0.49 059 041
Normalised form of Table 3 24 0.65 | 0.06 | 0.06 | 0.23 | 0.59 0.6 0.41
Similarly, for the data received from al 96 users, al 96 43 0.62 | 013 | 0.03 | 0.21 | 0.49 0.59 0.41
meatrices are normalized and average column for al 96 44 0.62 | 0.13 | 003 [ 0.21 | 049 0.59 0.41
matrices were derived. 45 059 | 013 | 0.04 | 0.25 | 047 0.56 0.41
Then the ‘average’ attribute for the rows M1,M2 and M3 46 059 | 013 | 004 | 0.25 | 047 0.56 041
were selected from all 96 matrices (Table 5) 47 063 1014 1004 | 02 | 049 0.59 041
48 065 [ 0.06 | 006 | 0.23 | 059 0.6 0.41
Tables 67 0.62 | 013 | 003 | 0.21 | 0.49 0.59 041
68 062 [ 013 ] 003 | 0.21 | 0.49 0.59 0.41
USER | 1 2 = SR G L2 | 0o 69 059 | 013 | 004 | 025 | 047 | 056 | 041
M1 062 ] 057 [ 059 059 | 063 | 065 70 059 | 013 | 004 | 025 | 047 0.56 041
M2 004 | 022 [o022 013 | 014 | 006 71 063 [ 014 | 004 [ 02 | 049 0.59 0.41
M3 0.13 0.15 0.14 0.04 0.04 0.06 72 0.65 | 0.06 | 0.06 | 0.23 | 0.59 0.6 041
91 062 | 013 ] 003 | 0.21 | 0.49 0.59 0.41
M4 021 1006 ]00S 025 |02 0.23 92 062 | 013 | 003 | 0.21 | 0.49 0.59 0.41
. 93 059 | 013 | 004 | 025 | 047 0.56 041
Average Attribute from all the usersfor the modules 9 059 1013 [ 002 025 [047 056 041
) i ) _ o 95 063 | 014 | 004 [ 02 | 049 0.59 041

Users with m1 higher is clustered in to one group. Similarly, 0
for m2, m3 and m4. Then for each group, the differences % 065 | 006 | 006 | 23 | 059 06 041

between the module which is having higher value with the
other modules are calculated. The differences represent how
frequent the user is using the first module than the second.
Higher the difference, higher the usage of first module.

If no user is using the particular module(md4) frequently,
then the user is sorted according to the usage of the module.
First half from the list is selected. Difference between the
usage of that module with other modules will be cal culated.
Higher difference column will be selected. Median will be
derived. First quartile above the median will be selected. If

Difference between M1 with other modules

Then the column with the higher value is selected. The
selected column along with the user column is created as a
separate table. The records are sorted based on the
difference value from higher to lower. This sorts from the
more frequent usersto less frequent users.

Table7

any of the user selected is already selected to rate the [Us [ Mz, JUS | ML | US | ML | US | ML | US | M1,

requirements in another module(ml), then the particular | ER | M3 |ER | M3 | ER [ M3 | ER [ M3 | ER [ M3

user will be withdrawn from rating the requirement from | o4 |06 |43 | o059 | 69 | 056 | 53 | 047 | 2 0.42

that module(m1). And they will be allotted with module m4. 48 106 |as |oso |70 |oss |77 |oa7 | 26 | 042
The data given hereisfor the modulel. 72 |06 |67 [059 [93 [056 [3 [046 [ 50 [ 042

Table 6 96 |06 |68 | 059 (94 |o056 (27 |o046 (74 | 042

USER | M1 | M2 | M3 | M4 | MIM2 ] MLMS | MIM4 | |53 | 050 |o1 |059 |1 049 |51 |046 (6 039
1 062 | 004 [ 013 [ 021 [ 058 0.49 0.42

> o5 1022 Tos Too6 o G 05 47 [ o059 |92 [o059 [25 [049 [ 75 [ 046 [30 [ o039
3 059 [ 022 [ 014 [ 005 [ 038 0.46 0.54 71 (o059 [21 [o056 [49 [049 [4 [o045 [54 [o039
4 058 1 025 | 012 | 0051032 1045 | 053 95 (059 |22 |056 | 73 | 049 | 28 | 045 | 78 | 039
5 059 | 0.24 [ 012 [ 005 [ 0.36 0.47 0.55

6 055 | 047 | 015 | 014 | 038 | 039 | 041 19 1059 145 |056 |5 1047 |52 ]045

25 062 | 004 [ 013 [ 021 [ 058 0.49 0.42 20 | 059 [46 | 056 [ 290 | 047 [ 76 | 045

26 057 | 022 [ 015 [ 006 [ 035 0.42 05

27 059 [ 022 | 014 | 005 | 0.38 0.46 054 Sorted Users Based on Difference Column

28 058 | 025 [ 0.12 [ 0.05 [ 0.32 0.45 053

29 059 | 024 ] 012 | 0.05 | 0.36 0.47 0.55 The median for the difference column (ml1, m3) is
30 0551017 10151014 1038 JOSOTHY 041 calculated. The users from the first quartile above the
49 062 | 004 { 013 | 0.21 | 058 OSSN 042 median is selected to rate the requirements of the
50 057 | 022 [ 015 [ 006 [ 035 0.42 05 module.

51 059 [ 022 [ 014 | 005 [ 0.38 0.46 0.54

52 058 | 025 | 0.12 | 0.05 [ 0.32 0.45 0.53

53 059 [ 024 [ 012 [ 005 [ 036 0.47 0.55

54 055 | 017 [ 015 | 014 [ 0.38 0.39 0.41
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Table 8

Median 0.52

No. of users
above the
medianis 24
First quartile above
the median is
selected i.e. users

24

48

72

9

23

47

for the

first

module
Selection of usersfor thefirst module
The median value for the difference column is calculated.
Users from the first quartile above
are the median selected to rate requirements from the
respective module(modulel).

Table9
Fr

Us | Us | Us | Us | Us | Us om | Pri
Requir |er |er |e |ea |ea |e | To| Ave | Cli | orit
ements | 1 2 3 4 5 6 ta | rage | ent |y
M1 01]02]01]01(02]01]1 06 | 0.1
1 8 1 8 8 1 8 151019 | 9 3

0. 06 | 0.0

2 01]01]01]01]01]01]|62|01 |9 7

00|]00|00O]|]00O|00O]0O]O. 06 | 0.0
3 4 4 4 4 4 4 251004 |9 3

06]|]06|06)06|06]06] 3 06 | 04
4 8 4 8 8 4 8 99 | 066 | 9 5
M2 0.7 | 0.7 1. 0.1
5 4 4 43 1074102 |5

01101 0. 0.0
6 9 9 381019]|02]4

00| 00 0. 0.0
7 7 7 14 1007|102 |1
M3 0. 00 | 0.0
8 02|02 4 02 |6 1

07 | 07 1 00 | 0.0
9 5 5 49 | 0.75 | 6 5

00| 00 0. 0.0
10 5 5 11 1| 005 | 6 0
M4 07]07]107]07]|07 3. 0.0 | 0.0
11 5 3 1 3 1 63 073 |5 4

00]00[00]00]|O00 0. 0.0
12 6 5 5 5 5 27 1 005 | 5 0

01]02]102]02]|02 1 0.0 | 0.0
13 9 2 4 2 4 1 022 |5 1

Priority given for therequirements by users

For Module 1, 6 users are selected. 2 users for module 2
and 3 and 5 users for module4 are selected to rate the
requirements in the respective module. Average column
from the normalized matrices are taken for consolidation.

The average is calculated for the requirements. The average
column from the matrix(modules rated by clients) are
taken. Then the average column is multiplied with the
column rated by clients. The result column is the priority
value of the requirements. Then the requirement column

Retrieval Number: B6438129219/2019©BEIESP
DOI: 10.35940/ijitee.B6438.129219
Journal Website: www.ijitee.org

I nternational Journal of Innovative Technology and Exploring Engineering (1JI TEE)
I SSN: 2278-3075 (Online), Volume-9 I ssue-2, December 2019

and the priority column are selected and sorted based on
the priority value.

Table 10

Requirements Priority
M1 4 0.45
M2 5 0.15
M1 1 0.13
M1 2 0.07
M3 9 0.05
M2 6 0.04
M4 11 0.04
M1 3 0.03
M2 7 0.01
M3 8 0.01
M4 13 0.01

M3 10 0.00
M4 12 0.00

When the new requirements arrived , first the module it
belongs to will be determined. Then it will be given to
respective group of selected users directly. Along with al
the other requirements, the newly arrived has to be
compared and rated by the users in that group. After this
process, priority list will be automatically updated with the
new requirement. For the above experiment with the
proposed framework, the project selected has 4 modules.
Module M1 has 4 requirements, Module M2 has 3
requirements, Module M3 has 3 requirements and Module
M4 has 3 requirements. 3 clients and 96 users were
selected to rate the modules based on urgency and
frequency of usage respectively. With the above
framework, it requires 663 comparisons totally
a. Toratethe module
By clients.number of modules. 4

number of comparisons by each client: 6
Total number of comparisons by clients: 4*6= 24
By users:number of users:96
number of comparisons by each user: 6
Total number of comparisons by users:96*6= 576
TOTAL: 600

b. Toratetherequirements:

By users

Modulel: Number of users selected:6

Number of comparisions by each user:6
Total number of comparisions by users.6*6 =3
Module2:Number of users selected:2
Number of comparisions by each user:3
Total number of comparisions by users.2*3 =6
Module3:Number of users selected:2
Number of comparisions by each user:3
Total number of comparisions by users:2*3 =6
Moduled:Number of users selected:5
Number of comparisions by each user:3
Total number of comparisions by users:5*3 =15

Total number of
comparisons = 663
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IX. TORATEALL THE REQUIREMENTSBY ALL  clients ,99*78=7722 comparisons. Since it is difficult to
THE SELECTED USERSTHROUGH AHP judge who will use which module frequently, a greater
number of users has to be selected to prioritize the

All the 96 users provided with all the requirement to requirement. Sample sheet rated by the user is given

compare, totaly 13 requirements, (13(13-1)/2=78)
comparisons for a single user. For the 96 users and 3

Tablel1l
f;l‘:“j”“‘ Rl R2 R3 R4 RS RS R7 RS RO R10 Rl R12 R13
R1 1 7 0.14 0.14 0.14 7 7 7 7 7 5 5 5
R2 0.14 1 9 0.14 0.14 5 7 5 0.14 9 5 7 7
R3 7.14 110' 1 011 0.14 0.14 02 011 0.14 0.14 5 5 5
R4 7.14 1;' 0.09 1 9 9 9 9 9 9 9 9 9
B3 7.14 1;' 7.14 0.11 1 7 7 5 9 Q 9 9 9
R6 0.14 2 0. 7.14 0.11 0.14 1 7 7 5 3 7 7 7
R 0.14 140' 5 0.11 0.14 0.14 1 7 0.14 7 5 7 7
RS 0.14 20' o.09 0.11 02 0.14 0.14 1 0.14 7 0.14 o 9
R9 0.14 1;' 14 0.11 0.11 02 14 14 1 b 0.14 b 7
R10 0.14 110' 7.14 0.11 0.11 033 0.14 0.14 0z 1 7 3 9
R11 02 2 0. 02 0.11 0.11 0.14 02 7.14 7.14 0.14 1 9 9
R12 02 140' 02 0.11 0.11 0.14 0.14 011 02 02 011 1 5
R13 02 140' 02 0.11 0.11 0.14 0.14 011 0.14 0.11 011 02 1
TOTAL 239 .6830 62.5 239 11.46 304 46.11 35.76 303 3759 333 782 20
Comparison by each user
The next step is to normalize the matrix. Then the X.  ARRIVAL OF NEW REQUIREMENT

average column of al the users was taken to find the

priority of the reguirement After obtaining the priority list, new requirement was

added in the third module as its 4" requirement. 3

Table 12 .
comparisons per user has been taken place. Hence by the
E“r . , o5 TOTAL proposed framework, for 2 users, 6 comparisons. Finaly,
0.10494088 | 0.10395147 0.10535615 | 833625499 total number of comparisons after this process is
R1I |4 4 9 3 663+6=669.
| COEIIAIEZ | 00818 Dofievies | 030781681 By using the normal AHP sheet 13 comparisons for each
0.04672262 | 0.04660688 0.02649003 | 403613335 user. 13 * 99 = 1287. Totally 7722+1287=9009
B3 1 1 6 7
025413576 | 025253208 203717340
pi |2 A 025756312 | 1 XI.  COMPARITIVE STUDY
015551907 | 0.15398789 0.15398189 | 124062588
s |9 3 9 1 A. Through proposed framework PAS
0.07406047 | 0.07427388 0.07450088 | 5.84071016
R6 |2 30'1'5131 30'143'33 3 The priority list obtained from the proposed
27 | oos204235 | 3 L 104239546 framework before the arrival of new requirement
004550620 | 0.04417344 0.04491007 isgivenintable 13
RS |3 4 9 3.53315203 Table13
0.07356637 | 0.07491696 0.07232443 | 5.84555853 , —
ED 3 9 2 1 Requirements Priority
003962086 | 0.03921328 0.03051537 | 3.04437800
RIO |7 2 5 1 4 0.4547
0.04852317 | 0.05669021 0.07791106 | 4.03928233
Ril |9 8 7 1 > 0.1469
001244762 | 0.01241206 0.00765423 | 0.80888208 1 0.1327
RIZ |6 4 9 2 ) 0.0713
000797274 | 0.00794973 0.02570276 | 0.98744310 :
R13 9 2 1 7 9 0.0478
1 1 1 6 0.0378
Normalization of Table 11 11
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0.0285 R3 4.056133
0.0139 R7 4.042395
0.0128 R8 3533153
13 0.0110 R10 3.044378
10 0.0035
R13 0.987443
12 0.0027
Priority list beforethe arrival of new requirement R12 0.898882
R10A 0.557509
Table14 After thearrival of new requirement
Requirements priority
4 0.454652
XI1. CONCLUSION
M2 5 0.146939 _ _
VR 013568 The proposed method yields the suitable result. From
' Tablel3 and 15, the data is taken and it is proved that
2 0071278 84% of the result is same through Python Environment
9 0.042283 (Figure 4 and 5) and the chart that shows pictorial
6 0.037841 comparison is displayed in figure 3.
M4 11 0.036296 .
Comparison of Result from
3 0.028456 AHP and F K
= 003941 an ramewor
M3 8 0.013699 1
13 0.011019 0.8
10 0.008189 0.6
12 0.002726 0.4
10A (new) 0.002337 0.2
Priority list after the arrival of new requirement 0
123 456 7 8 9 10111213
B. Only through AHP sheet
T . «=@=—=AHP ==@==Framework
The priority list obtained from AHP sheet alone for al
the requil’ements from a” the users iS giVen in the Figurez i Comparis'on Of res_"t from AHP and
Table 15 PAS
Table 15 Fditor - E\phdcomparision py B
REQUIREMENTS PRIORITY DEBREQ 549 adG PRGN EEENE -
R4 20.37173 _D comparision.py* @ &
R5 12.40626 il 2
RL 8.336255 h
R2 6.507817 e
11=[4,5,1,2,9,6,11,3,7,8,13,10,12)
Rg 5845559 2‘if;[dlii;l,2,9,6,11.,3,7.5,10,13,12]
R6 5.84071 J;::m?n rgnge[l):' )
R11 4059282 | o -
R3 4056133 Ul Sy
16
R7 4.042395 i L
RS 3533153
R10 3044378 Figure 3. Coding to compar e both the result
. |
R13 0.987443 e
x]
R12 0.898882 L Bl
Beforethearrival of new requirement In [8]: runfile('E:/phd/comparision.py’, wdir='E:/phd')
Table 16 84.61538461538461

Requirement Priority

Figure4 Codingto comparetwo priority list

R4 20.37173 befor e adding new requirement
R5 12.40626 After adding new requirement
R1 8.336255
R2 6.507817
R9 5.845559
R6 5.84071
R11 4.059282
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Partly-Automated Scheme (PAS) Reinforced Framework to Prioritize Requirements with Abbreviated User
Involvement and Verdict through AHP

& Spyte ython 361 5. A survey on prioritization methodologies to prioritize non functional
File Edit Search Source Run D_eb.g Consoles Projects Tools View Help raqui ra-nmts %ranya B’ Subha R’Dr. Pdanlsarny SY |\K:SB|’ |SSN
DeELE0 POERC HCEENE BX F0 €9 i 1694-2108, vol 12, April 2014

- s 0 6.  Tool-Supported Requirements Prioritization: Comparing

2; The Ahp And Cbrank Methods, Ana Preini, Filippo Ricca, Angelo
Susi, Information-And-Software-Technology, = Volume 51,Issue

711=[4,5,1,2,9,6,12,3,7,8,14,18,13,11)

312:[4,5,1,2,9,6,12,3,7,8,19,14,13,11) 6, June 2009, PEX\]E‘S 1021-1032

hﬁ:(a” 7. Comparison Of Requirement Prioritization Techniques To Find

B HLE?SESE] Best Prioritization Technique, Javed Ali Khan, Izaz Ur Rehman,
count=count s Yawar Hayat Khan, Iftikhar Javed Khan, Salman Rashid, 1].

e Modern Education And Computer Science, 2015, 11, 53-59, Doi:

Edtor  Hep  Verable explorer  File explorer 10.5815/1jmecs.2015.11.06

Pihon e 8. Tool-Supported Collaborative Requirements Prioritisation,Palo

O CodeinD : i Busetta, Fitsum, Denise, Anna Perini, Alberto Siena, Angelo Susi,

e (e e 13 o vy L v i (st Doi: 10.1109/Compsac.2017.243, Conference: leee 41st Annual

Computer Software And Applications Conferenceunderstanding
Requirement Prioritization Artifacts: A Systematic Mapping Study
Understanding Requirement Prioritization Artifacts: A
Systematic Mapping Study,Rahul Thakurta, Requirements
Engineering,Issn: 0947-3602 (Print) 1432-010x (Online),

IPython 6.1.8 -- An enhanced Interactive Python.

In [1]: runfile('E: /shd/Papers/conparision_nen req.py', wdire'E: /ohd/Paper3') 9
85, 7142857142851 .

Figure5. Coding and output (to comparetwo

priority list after adding new requirement) November 2017, Volume 22, Issue 4, Pp 491-526,

10. A Systematic Literature Review Of Software Requirements
This study was based on the existing model from the Prioritization Research, ,P Achimugu, Ali Selamat, Roliana, Mohd
reviewed literature. Beside the model, the proposed Nazri Mahrin, Information And Software Technology

. . S . Volume 56, Issue 6, June 2014, Pages 568-585

frma’vork is suitable to prepare the priority I'St_Of the 11. Comparing Ahp And Electre | For Prioritizing Software
requirements. Hence the framework results in the Requirements,Joao M Fernandes, Susana Prozil Rodrigues, Lino A.
reduced number of comparison of requirements, reduced Costa ,2015 leee/Acis 16th International Conference On Software
number of user involvement, which is stitable for large Engneering, ~ Artificial  Irtelligence, ~ Networking ~_ And

Parallel/Distributed Computing (Snpd), Sndp 2015,June 1-3 2015,lece

scale software development. 12. Chassis to Prioritize the Requirements through AHP with Diminutive
Comparisons,K. Glory Vijayaselvi®, Dr. R.Thirumalaisavi®, Jour of
XI11. FUTURE WORK Adv Research in Dynamical & Control Systems, Vol. 11, 06-Special
Issue, 2019
The future work of the research is focused on improving 13. Survey on requirement dlicitation technique, Joseph, Amit,
the tool for the proposed framework. Some more AbdulRahman, Abiodun, IJRCCE, Vol 5, Issue 5, May 2017,
) 10.15680

improvement has to be done to get 100 percent
equivalent result with AHP sheet. To find the way to
reduce the number of users to rate the requirements
based on importance/urgency. Human inducement is
required to fill the data. Points can be handled to
encourage every responder.
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