Online ISSN': 0975-4172
Print ISSN - 0975-4350

GLOBAL JOURN

OF COMPUTER SCIENCE AND TECH

An E\/Q|Ugﬂon O]F |5|Qm] POI"O”G‘ Signed /\/\u:f‘i_ehrs _

Highlights
Human Computer Interaction j& B [est MethodS*efyaterfaces

Discovering Thoughts, Inventing Future | \

VOLUME 15 ISSUE | VERSION 10

-

-




&

GLOBAL JOURNAL OF COMPUTER SCIENCE AND TECHNOLOGY: A
HARDWARE & COMPUTATION




GLOBAL JOURNAL OF COMPUTER SCIENCE AND TECHNOLOGY: A
HARDWARE & COMPUTATION

VOLUME 15 ISSUE 1 (VER. 1.0)

OPEN ASSOCIATION OF RESEARCH SOCIETY



© Global Journal of Computer

Science and Technology. 2015.

All rights reserved.

This is a special issue published in version 1.0
of “Global Journal of Computer Science and
Technology "By Global Journals Inc.

All articles are open access articles
distributedunder “Global Journal of Computer
Science and Technology”

Reading License, which permits restricted use.
Entire contents are copyright by of “Global
Journal of Computer Science and Technology”
unless otherwise noted on specific articles.

No part of this publication may be reproduced
or transmitted in any form or by any means,
electronic or mechanical, including photocopy,
recording, or any information storage and
retrieval system, without written permission.

The opinions and statements made in this book
are those of the authors concerned. Ultraculture
has not verified and neither confirms nor
denies any of the foregoing and no warranty or
fitness is implied.

Engage with the contents herein at your own
risk.

The use of this journal, and the terms and
conditions for our providing information, is
governed by our Disclaimer, Terms and
Conditions and Privacy Policy given on our
website http://globaljournals.us/terms-and-condition/

menu-id-1463/

By referring / using / reading / any type of
association / referencing this journal, this
signifies and you acknowledge that you have
read them and that you accept and will be
bound by the terms thereof.

All information, journals, this journal, activities
undertaken, materials, services and our
website, terms and conditions, privacy policy,
and this journal is subject to change anytime
without any prior notice.

Incorporation No.: 0423089
License No.: 42125/022010/1186
Registration No.: 430374
Import-Export Code: 1109007027
Employer Identification Number (EIN):
USA Tax ID: 98-0673427

Global Journals Inc.
(A Delaware USA Incorporation with “Good Standing”’; Reg. Number: 0

Sponsors:Open Association of Research Society
Open Scientific Standards

Publisher’s Headquarters office

Global Journas Headquarters
301st Edgewater Place Suite, 100 Edgewater D
Wakefield MASSACHUSETTS, Pin: 01880,

United States of America
USA Toll Free: +001-888-839-7392
USA Toll Free Fax: +001-888-839-7392

Offset Typesetting

423089)

r-Pl,

Global Journals Incorporated

2nd, Lansdowne, Lansdowne Rd., Croydon-Surrey,

Pin: CR9 2ER, United Kingdom

Packaging & Continental Dispatching

Global Journals
E-3130 Sudama Nagar, Near Gopur Sguare,
Indore, M.P., Pin:452009, India

Find a correspondence nodal officer near you

To find nodal officer of your country, please
email us at local@globaljournals.org

eContacts

Press Inquiries: press@globaljournals.org

Investor Inquiries: investors@globaljournals.org
Technical Support: technology@globaljournals.org

Media & Releases: media@globaljournals.org

Pricing (Including by Air Parcel Charges):

For Authors:
22 USD (B/W) & 50 USD (Color)

Yearly Subscription (Personal & Institutional):
200 USD (B/W) & 250 USD (Color)



INTEGRATED EDITORIAL BOARD
(COMPUTER SCIENCE, ENGINEERING, MEDICAL, MANAGEMENT, NATURAL

SCIENCE, SOCIAL SCIENCE)

John A. Hamilton,"Drew" Jr.,
Ph.D., Professor, Management
Computer Science and Software
Engineering

Director, Information Assurance
Laboratory

Auburn University

Dr. Henry Hexmoor

IEEE senior member since 2004

Ph.D. Computer Science, University at
Buffalo

Department of Computer Science
Southern lllinois University at Carbondale

Dr. Osman Balci, Professor
Department of Computer Science
Virginia Tech, Virginia University
Ph.D.and M.S.Syracuse University,
Syracuse, New York

M.S. and B.S. Bogazici University,
Istanbul, Turkey

Yogita Bajpai

M.Sc. (Computer Science), FICCT
U.S.A.Email:
yogita@computerresearch.org

Dr. T. David A. Forbes

Associate Professor and Range
Nutritionist

Ph.D. Edinburgh University - Animal
Nutrition

M.S. Aberdeen University - Animal
Nutrition

B.A. University of Dublin- Zoology

Dr. Wenying Feng

Professor, Department of Computing &
Information Systems

Department of Mathematics

Trent University, Peterborough,

ON Canada K9J 7B8

Dr. Thomas Wischgoll

Computer Science and Engineering,
Wright State University, Dayton, Ohio
B.S., M.S., Ph.D.

(University of Kaiserslautern)

Dr. Abdurrahman Arslanyilmaz
Computer Science & Information Systems
Department

Youngstown State University

Ph.D., Texas A&M University

University of Missouri, Columbia

Gazi University, Turkey

Dr. Xiaohong He

Professor of International Business
University of Quinnipiac

BS, Jilin Institute of Technology; MA, MS,
PhD,. (University of Texas-Dallas)

Burcin Becerik-Gerber

University of Southern California

Ph.D. in Civil Engineering

DDes from Harvard University

M.S. from University of California, Berkeley
& Istanbul University



Dr. Bart Lambrecht

Director of Research in Accounting and
FinanceProfessor of Finance

Lancaster University Management School
BA (Antwerp); MPhil, MA, PhD
(Cambridge)

Dr. Carlos Garcia Pont

Associate Professor of Marketing

IESE Business School, University of
Navarra

Doctor of Philosophy (Management),
Massachusetts Institute of Technology
(MIT)

Master in Business Administration, IESE,
University of Navarra

Degree in Industrial Engineering,
Universitat Politecnica de Catalunya

Dr. Fotini Labropulu

Mathematics - Luther College
University of ReginaPh.D., M.Sc. in
Mathematics

B.A. (Honors) in Mathematics
University of Windso

Dr. Lynn Lim

Reader in Business and Marketing
Roehampton University, London
BCom, PGDip, MBA (Distinction), PhD,
FHEA

Dr. Mihaly Mezei

ASSOCIATE PROFESSOR

Department of Structural and Chemical
Biology, Mount Sinai School of Medical
Center

Ph.D., Etvs Lornd University
Postdoctoral Training,

New York University

Dr. Sohnke M. Bartram

Department of Accounting and
FinanceLancaster University Management
SchoolPh.D. (WHU Koblenz)

MBA/BBA (University of Saarbriicken)

Dr. Miguel Angel Arino

Professor of Decision Sciences

IESE Business School

Barcelona, Spain (Universidad de Navarra)
CEIBS (China Europe International Business
School).

Beijing, Shanghai and Shenzhen

Ph.D. in Mathematics

University of Barcelona

BA in Mathematics (Licenciatura)
University of Barcelona

Philip G. Moscoso

Technology and Operations Management
IESE Business School, University of Navarra
Ph.D in Industrial Engineering and
Management, ETH Zurich

M.Sc. in Chemical Engineering, ETH Zurich

Dr. Sanjay Dixit, M.D.

Director, EP Laboratories, Philadelphia VA
Medical Center

Cardiovascular Medicine - Cardiac
Arrhythmia

Univ of Penn School of Medicine

Dr. Han-Xiang Deng

MD., Ph.D

Associate Professor and Research
Department Division of Neuromuscular
Medicine

Davee Department of Neurology and Clinical
NeuroscienceNorthwestern University
Feinberg School of Medicine



Dr. Pina C. Sanelli

Associate Professor of Public Health
Weill Cornell Medical College
Associate Attending Radiologist
NewYork-Presbyterian Hospital
MRI, MRA, CT, and CTA
Neuroradiology and Diagnostic
Radiology

M.D., State University of New York at
Buffalo,School of Medicine and
Biomedical Sciences

Dr. Roberto Sanchez

Associate Professor

Department of Structural and Chemical
Biology

Mount Sinai School of Medicine

Ph.D., The Rockefeller University

Dr. Wen-Yih Sun

Professor of Earth and Atmospheric
SciencesPurdue University Director
National Center for Typhoon and
Flooding Research, Taiwan

University Chair Professor

Department of Atmospheric Sciences,
National Central University, Chung-Li,
TaiwanUniversity Chair Professor
Institute of Environmental Engineering,
National Chiao Tung University, Hsin-
chu, Taiwan.Ph.D., MS The University of
Chicago, Geophysical Sciences

BS National Taiwan University,
Atmospheric Sciences

Associate Professor of Radiology

Dr. Michael R. Rudnick

M.D., FACP

Associate Professor of Medicine
Chief, Renal Electrolyte and
Hypertension Division (PMC)

Penn Medicine, University of
Pennsylvania

Presbyterian Medical Center,
Philadelphia

Nephrology and Internal Medicine
Certified by the American Board of
Internal Medicine

Dr. Bassey Benjamin Esu

B.Sc. Marketing; MBA Marketing; Ph.D
Marketing

Lecturer, Department of Marketing,
University of Calabar

Tourism Consultant, Cross River State
Tourism Development Department
Co-ordinator, Sustainable Tourism
Initiative, Calabar, Nigeria

Dr. Aziz M. Barbar, Ph.D.

IEEE Senior Member

Chairperson, Department of Computer
Science

AUST - American University of Science &
Technology

Alfred Naccash Avenue — Ashrafieh



PRESIDENT EDITOR (HON.)

Dr. George Perry, (Neuroscientist)
Dean and Professor, College of Sciences

Denham Harman Research Award (American Aging Association)
ISI Highly Cited Researcher, Iberoamerican Molecular Biology Organization
AAAS Fellow, Correspondent Member of Spanish Royal Academy of Sciences

University of Texas at San Antonio

Postdoctoral Fellow (Department of Cell Biology)

Baylor College of Medicine
Houston, Texas, United States

CHIEF AUTHOR (HON.)

Dr. R.K. Dixit

M.Sc., Ph.D., FICCT

Chief Author, India

Email: authorind@computerresearch.org

DEAN & EDITOR-IN-CHIEF (HON.)

Vivek Dubey(HON.)

MS (Industrial Engineering),

MS (Mechanical Engineering)
University of Wisconsin, FICCT
Editor-in-Chief, USA
editorusa@computerresearch.org
Sangita Dixit

M.Sc., FICCT

Dean & Chancellor (Asia Pacific)
deanind@computerresearch.org
Suyash Dixit

(B.E., Computer Science Engineering), FICCTT
President, Web Administration and
Development , CEO at IOSRD

COO at GAOR & 0SS

Er. Suyog Dixit

(M. Tech), BE (HONS. in CSE), FICCT
SAP Certified Consultant

CEO at IOSRD, GAOR & 0SS

Technical Dean, Global Journals Inc. (US)
Website: www.suyogdixit.com
Email:suyog@suyogdixit.com

Pritesh Rajvaidya

(MS) Computer Science Department
California State University

BE (Computer Science), FICCT
Technical Dean, USA

Email: pritesh@computerresearch.org
Luis Galarraga

JIResearch Project Leader
Saarbriicken, Germany



CONTENTS OF THE ISSUE

Vi.
Vii.
Viil.

Copyright Notice
Editorial Board Members
Chief Author and Dean
Contents of the Issue

Investigating the VLSI Characterization of Parallel Signed Multipliers for RNS
Applications Using FPGAs. 1-7

Achievement of Magasid-al-Shari ah in Islamic Banking: An Evaluation of
Islami Bank Bangladesh Limited. 9-1.5

A New View at Usability Test Methods of Interfaces for Human Computer
Interaction. 16-24

Fellows and Auxiliary Memberships
Process of Submission of Research Paper
Preferred Author Guidelines

Index



SV GLOBAL JOURNAL OF COMPUTER SCIENCE AND TECHNOLOGY: A
eRenpemensie [ { ARDWARE & COMPUTATION

fﬁﬁ. Volume 15 Issue 1 Version 1.0 Year 2015

& ") Type: Double Blind Peer Reviewed International Research Journal
Publisher: Global Journals Inc. (USA)
Online ISSN: 0975-4172 & Print ISSN: 0975-4350

Investigating the VLSI Characterization of Parallel Signed
Multipliers for RNS Applications using FPGASs

By Mr. Pradeep. N, Mr. S. Elango, Dr. P. Sampath & Ms. Gayathri

Bannari Amman Institute of Technology, India

Abstract- Signed multiplication is a complex arithmetic operation, which is reflected in its relatively
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Residue Number System (RNS) instead of Constrain over-whelming Binary representation is
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Encoding (MBE) Multiplier logic for analysis and synthesized on best suited application platform.
Analysis has taken account of Delay, Number of Logic Element requirements; Number of Signal
Transition for particular sample input and its Power Consumption were analyzed for both Modified
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Investigating the VLS| Characterization of
Parallel Signed Multipliers for RNS Applications
using FPGAs

Mr. Pradeep. N % Mr. S. Elango °, Dr. P. Sampath ® & Ms. Gayathri ©

Abstract- Signed multiplication is a complex arithmetic
operation, which is reflected in its relatively high signal
propagation delay, high power dissipation, and large area
requirement. High reliability applications such as
Cryptography, Residue Number System (RNS) and Digital
Signal Processing (DSP)'s effective performance is mainly
depend on its arithmetic circuit's performance. Trend of using
Residue Number System (RNS) instead of Constrain over-
whelming Binary representation is promising technique in VLSI
Systems and Multiplier is the basic building block of such
systems. In this paper we have considered signed Modified
Baugh Wooley Multiplier and Modified Booth Encoding (MBE)
Multiplier logic for analysis and synthesized on best suited
application platform. Analysis has taken account of Delay,
Number of Logic Element requirements; Number of Signal
Transition for particular sample input and its Power
Consumption were analyzed for both Modified Baugh Wooley
Multiplier and Modified Booth Encoding Multiplier. Analysis of
Multiplier is described in Verilog HDL and Simulated using two
different simulators namely Xilinx ISIM and Altera Quartus II.
Then for comparative study, both multipliers are synthesized
with Xilinx Virtex 7 XCV2000T-2FLG1925 and Altera Cyclone I
EP2C35F672C6 and same parameter as discussed above are
also evaluated. Booth Recoding provides overall advent of
9.691% in terms of area and approximately 43 % in terms of
Delay compared to Modified Baugh Wooley Multiplier
implemented using FPGA Technology.

Keywords.: baugh wooley multiplier, modified booth
encoding (mbe), computer arithmetic, signed multiplier,
verilog hdl, xilinx ise, altera quartus.

. INTRODUCTION

ultiplication is a most generally used operation
I\/l in  wide computing systems. In fact

multiplication is nothing but addition since,
multiplicand adds to itself multiplier number of times,
gives the multiplication value between multiplier and
multiplicand. But considering the fact that this kind of
implementation really takes huge hardware resources
and the circuit operates at utterly low speed. In order to
address this so many ideas have been presented so far
for the last three decades. Each one is aimed at

Author o o: PG Student, ECE Dept, Bannari Amman Instifute of
Technology, Sathyamangalam. e-mail. bpradeepn@gmail.corn
Authorp.  Assistant Professor, ECE Dept, Bannari Amman Institute of
Technology, Sathyarnangalam.

Author @ : Associate Professor, ECE Dept, Bannari Amman Institute of
Technology, Sathyarmangalam.

improvement according to the requirement. One may be
aimed at high clock speeds and another may be aimed
for low power or less area occupation. Either way
ultimate job is to come up with an efficient architecture
which can address three constraints of VLS| speed,
area, and power. Among three constrains, speed is the
vital one which requires more attention. If we observe
closely multiplication operation involves two steps one is
producing partial products and adding these partial
products [3].

Thus, the speed of a multiplier hardly depends
on how fast generate the partial products and how fast
we can add them together.Since the multipliers have a
significant impact on the performance of the entire
system, many high performance algorithms and
architectures have been proposed [1-12]. The very high
speed and dedicated multipliers are used in pipeline
and vector computers.

Residue Number System (RNS) reduces the
delay of carry propagation, thus offering significant
speed up over the conventional binary system. This
characteristic is advantageous when repetitive arithmetic
operations on long operands have to be performed.
RNS has been adopted in the design of Digital Signal
Processors (DSP) .The low power consumption of RNS
compared to conventional arithmetic circuits for the
implementation of Finite Impulse Response (FIR) filters
inspired lot of work against it. Therefore, RNS may be
an interesting candidate for building processing circuits
in deep submicron technologies.

The rest of the paper is organized as: Section-l|
describes  Baugh-Wooley  Multiplication  Section-lll
provides deep understanding about Modified Booth
Encoding techniques, Comparative results and its
analysis are exploited in Section-IlV and Finally
Conclusion of the paper illustrated in Section -V.

[1. BAUGH WOOLEY MULTIPLIER

The Baugh-Wooley multiplication is one of the
efficient methods to handle the sign bits and this
approach has been developed in order to design
regular multipliers[2], suited for 2's complement
numbers.

Let us consider two n-bit signed numbers, X
(Multiplicand) and Y (Multiplier), to be multiplied

© 2015 Global Journals Inc. (US)
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n-2
X=-x,2""+3 x2 1]
i=0
n-2 )
Y=-y 2"+ Z y 2 2]

i=0

where the xi's and yi's are the bits in X and Y,
respectively, and x,., and y,, are the sign bits.

The product, P= X * Y, is then given by the
following equation:

P =X*Y
n-2 ) n-2 )
= (_anzn_l + Z X2 j* (_ynlzn_l + Z y; 2’ j
i=0 j=0
oo n-2 n-2 o
=X 1Yo 20D D Xy, 2
i=0 j=0
1n—2 ) 1n—2 )
—2" Z X yh-12I -2 Z X1y 2/ (3]
i=0 j=0

The final product can be obtained by
subtracting the last two positive terms from the first two
terms.

Instead of pursuing subtraction operation, it is
possible to obtain the 2‘s complement of the last two
terms and add all terms to get the final product.

The final product (3), P=X * Y becomes:
P=X*Y

n—2 n-2 )
=X\ 1Y 22T+ D> %2>y, 2
i=0 j=0

n—2 . n—2 .
+22”‘1Z Xy, 2 + 2”‘12 XY, 2! 4]
i=0 j=0

_22n—1 + 2n

Simple 4x4 Baugh-wooley multiplication is exhibited in
figure 1.

K3 Xz Xy Xp
¥a¥a2¥1VYo

—

1 Pus Paz Pot Poo
P1a Paz P11 Po
1 Pzs Pz P21 P

S SN —

Paa Paz Pa1 Pao

Sr 5 555453 52 51 5p

Figure 1

The same multiplication logic can be extended
for different multiplier strength such as 4,8,16,32,64 bit-

© 2015 Global Journals Inc. (US)

length and the efficiency is analyzed with simulation
and synthesis tool .Baugh-wooley implementation
require n2 AND gates and n(n-1) ADDERS as shown in
figure 2.

x3 x2 x1 x0
y0
[ — [ — | —
K_< K_< Lli po
>
SIS
‘HA | |HA ‘ ‘HA ‘
pi
>
= ]| (=]
1——- p2
— | — | ya
IsNle
| Fa FA s
X
I L
FA ENE ’—‘|‘—)FA |
¥ v v v
p6 p3 p4 p3
Figure 2

[11. BOOTH MULTIPLIER

The modified-Booth algorithm [1] is more
preferred and extensively used for high-speed multiplier
circuits. Modified Booth Multiplier is one of the different
techniques for signed multiplication This multiplier
architecture is based on Radix 4(2%) Booth multiplier. In
order to improve the architecture, we have made 2
enhancements as in [14]. The first is to use efficient
Wen-Chang’s Modified Booth Encoder (MBE) since it is
proved as the fastest scheme to generate a partial
product.

a) Algorithm of the Modified Booth Multiplier
Booth Multiplication consists of three[10-14]
steps:

1. The first step to generate the partial products;
The second step to add the generated partial
products until the last two rows are remained;
3. The third step to compute the final multiplication
results by adding the last two rows.
The modified Booth algorithm reduces the
number of partial products by half in the first step. We



used the modified Booth encoding (MBE) scheme
proposed in [1], It is known as the most efficient Booth
encoding and decoding scheme. To multiply M by N
using the modified Booth algorithm starts from grouping
N by three bits and encoding into one of {-2, -1, 0, 1,
2}.Figure 3 exhibit the general architecture of MBE.

&
Booth Modified Booth Partial
Recoder Encoder (MBE) Product

Adder
—
Final
Product
—
Figure 3
Table 7. Modified Booth Encoder Logic [1]
by | b, | b, | Operation Explanation
0]l 01O 0 Add 0
0 0 1 A Add Multiplicand
0 1 0 A Add Multiplicand
0 1 1 2A Two times Add Multiplicand
1 0 0 -2A 2's Complement of
Multiplicand and Add 2 times.
1 0 1 -A 2's Complement of
multiplicand and Add
1 1 0 -A 2's Complement of
multiplicand and Add
1 1 1 0 Add 0

In this case, the multiplicand is offset one bit to
the left to enter into the adder while for the low-order
multiplicand position a 0 is added. Each time the partial
product is shifted two bit positions to the right and the
sign is extended to the left.

During each add-shift cycle, different versions
of the multiplicand are added to the new partial product
depends on the equation derived from the bit-pair
recoding table above.

Here are some examples for understanding:

¥3 x2x1 x0 IEI

¥y3 v2y1y0
e et

ppi3 ppl13 ppl13 ppi1d ppt3 pp12 pplt ppl10
pp23 pp23 pp23 pp22 pp21 pp20

& B % 2% B OB %

Figure 4

The new MBE recorder [14] is designed in
accordance to the area efficient wen-chang's Modified
Booth Encoder (MBE) since it is proved to be the
efficient architecture on trend, and Table (1) presents
the truth table of the new encoding scheme. The way of
application and calculation procedure is expressed in
the following examples.

For the ease of understanding, the main two
different categories of signed multiplication are taken
into consideration that is multiplication of a negative
multiplicand and positive multiplier in example-1 and
both negative multiplicand and multiplier in case of
example-2 are clearly described for understanding.
Example 1. For One negative and One positive number.

Consider -3x5
Step-1. binary conversion and 2's complement

3 == 0|011 5
1's comp == 1/100

1(+)
-3 == 1101

=>0]101

Step-2: Multiplication by Modified booth recoding

1101 x 0101(0)

A A
11101
1101
11110001
1's comp = o01110
1 (+)

11001111=>-15

Example 2: For Both Negative Numbers.
Consider -3 x -4
Step-1. Binary conversion and 2's complement

-3 =101 4 ==0[100

1's comp=>1|011
1(+)

-4 =>1|100
Step-2. Multiplication by Modified booth recoding

© 2015 Global Journals Inc. (US)
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1101 x 1100{0)
A 0
000000
0011

0001100

001100 ==12

Once the partial products are generated then
the addition process is very similar to the array
multiplier.

IV. RESULTS AND ANALYSIS

The Multiplier were taken for analysis was
described using structural Verilog HDL and synthesized
to produce a gate level net list using two different
synthesizer namely Xilinx ISE Design Suite 14.3, Altera
Quartus 1l 12.0 with reference to Virtex7 XCV2000T-
2FLG1925 and Cyclone II EP2C35F672C6 FPGA
respectively. The multipliers were simulated and
analyzed at different strengths such as 4 x 4, 8 x 8, 16
x16, 32 x 32 and 64 x 64 as shown below in table [2-4] .

a) Area Analysis

In FPGA based design, Area requirement of the
design is proportional to logic utilization i.e in Xilinx -
Number of Slice LUTs Required and in Altera its Number
of Logic Elements Required. For 16 x 16 bit strength
Booth Consume 20.5% lesser area than Baugh-Wooley
Multiplier.

b) Delay Analysis

In FPGA based Design, EDA tools having inbuilt
capability to predict the Delay of the design. In Xilinx -
Timing Analyzer Tool and in Altera Time Quest Timing
Analyzer Tool were used for delay analyze. Various
Delay analysis shows Modified Booth has about 43%
performance efficient over Baugh-Wooley.

c) Power Analysis

Power Evaluation of the design done at various
levels such as Total Thermal power Dissipation (mW-
milli Watt's), Core Dynamic Thermal power Dissipation
(mW), core static Thermal power Dissipation (mW), 1/0
Thermal Power Dissipation(mW). Among the various
power levels dynamic power varies with design to
design it decides the efficient architecture.

Dynamic Power Requirement of the design is
decided based on number of signal transition (or)
activity during simulation time. Here analysis has been
made using Power Play Power Analyzer from Altera.
Power Analyzer required an input file of Signal Activities
and Value Changed Dump (VCD) File to evaluate the

© 2015 Global Journals Inc. (US)

power of the design. Here we have measure the signal
activiies count for 20 different Samples for 100ns
simulation and the same sample is forced for other
design also in order to evaluate the exact power
difference between the design. power Analysis with
powerplay analyzer tool for 4 x 4 bit shows 46.90%
Modified Booth consume less than Baugh-wooley
Multiplier and found consistence for all strength.

Table 2. Area analysis using Altera Quartus-II

Multipliers | Multiplier | No. Altera Cyclone I
Strength Name of EP2C35F672C6
I0OBs
No. of Delay
Logic (ns)
Elements
Required
4x4 BAUGH 16 30 15.650
BOOTH 16 28 10.173
8x8 BAUGH 32 164 36.994
BOOTH 32 150 25.082
16x16 BAUGH 64 698 99.377
BOOTH 64 538 42.826
32x32 BAUGH 128 2,874 325.172
BOOTH 128 2,284 87.473
64x64 BAUGH 256 10,122 956.214
BOOTH 256 9,542 189.886
Table 3 . Area and Delay analysis using Xilinx ISE
Multipliers | Multiplier | No. Xilinx Virtex7
Strength Name of XCV2000T-
I0Bs 2FLG1925
No. of Delay
Slice (ns)
LUTs
Required
4x4 BAUGH 16 20 15.91
BOOTH 16 18 10.14
8x8 BAUGH 32 104 55.93
BOOTH 32 96 22.15
16x16 BAUGH 64 452 191.84
BOOTH | 64 354 40.87
32x32 BAUGH | 128 1851 670.46
BOOTH | 128 | 1595 81.19
64x64 | BAUGH | 256 | 7392 | 1838.32
BOOTH | 256 | 6480 | 159.28




Table 4 . Power Analysis (Time interval of 100ns with 20 different samples)

The Xilinx Simulation result for booth-32 x 32 bit
is exhibited below in the Figure 5, and then the structure

Altera Cyclone Il EP2C35F672C6
Number Signal Power estimation
. Multiplier
Multipliers Na rFr)] o Transition Total Corel Core Static
Strenath . Thermal Dynamic I/O Thermal
g during Thermal power o
. . Power Thermal o power Dissipation
simulation for Lo Co Dissipation
100ns Dissipation | Dissipation (W) (mW)
(mW) (mW)
axa BAUGH 1857 169.92 1.13 80.12 86.67
BOOTH 986 166.13 1.01 80.01 86.59
8x8 BAUGH 20911 223.47 4.81 80.30 138.36
BOOTH 10291 223.39 5.28 80.30 138.30
16x16 BAUGH 498261 351.24 2712 80.74 243.39
BOOTH 51942 345.25 19.86 80.72 244.67
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64 bit simulation result on Altera Quartus-ll is illustrated
in the Figure 6, and then synthesis summary is depicted

level port-map model is synthesized as Gate-level Netlist  inFigure7-11.
for signal Transition calculation. Modified Booth's 64 x
Simulation Waveforms
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The Figure 7-plot graph Xilinx Area-Multiplier
strength versus No. of LUT's, figure 8- Graph plot for
Xilinx Delay-Multiplier strength versus delay time (ns).
Figure 9-plot for Altera Area-Multiplier strength versus
No. of LUT's figure and 10-Altera Delay-Multiplier
strength versus delay time (ns).and finally figure 11
Graph plot for Altera Powerplay power-strength versus
power dissipation (mW).
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V. CONCLUSION

Our work has covered analysis of advanced
signed multiplier architecture such as Baugh Wooley
Multiplier and Modified Booth Encoder (MBE) Multiplier
at various strength such as 4 x 4, 8x 8, 16 x 16, 32 x 32
& 64 x 64 and the Result analysis with various VLSI
Parameters like (Delay, Number of Logic Element
requirements, Number of Signal Transition for particular
sample input and its Power Consumption). As the
Multiplier strength grows Area Curve shows a moderate
difference while the delay performance of booth
compared to that of Baugh wooley is approximately 4
times better( i.e,, for 32 x 32 Baugh wooley needs ~325
ns while booth complete it with ~90 ns). Modified Booth
proves great result in all forms of VLSI constraints and
works effectively with desired specification needed for
highly reliable RNS application and for further
optimization Multi-Modulo Residue architecture are
advisably wise choice. Thus Signed Booth multiplier
performs superior than state of art multiplier and its
efficiency can be utilized for further optimization of Multi-
Modulo Residue architecture for all modulus in special
moduli set.
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Achievement of Maqgasid-al-Shari ahin Islamic
Banking: An Evaluation of Islami Bank
Bangladesh Limited

Mohammad Abu Hurayra

Abstract- Shariah is the foundation of Islamic banking and
also any other form of Islamic organization. The ultimate goal
of the Islamic organization is to achieve the Shari*ah
objectives, that is, Magasid-al-Shari'ah. A comprehensive and
careful examination of the Shari'ah rulings entails an
understanding that Shari*ah aims at protecting and preserving
public interests (i. e., Maslahah) in all aspects and segments
of life. This study is a noble effort of evaluating the products of
Islami Bank Bangladesh Limited (IBBL) to justify how far these
products are achieving the Maqgasid-al-Shari'ah. The study
found that the bank has been achieving the main and upmost
(macro) Magasid-al-Shari*ah, that is, public interest and the
prohibition of riba over the last two decades. These two
objectives have been achieving from the inception of the bank.
However, the minor Maqgasid-al-Shari*ah such as freeing from
any kinds of debt and other benefits that related to macro-
economics of the country is yet to be achieved in Islami Bank
Bangladesh Limited.

Keywords: maqgasid-al-shari'ah, islamic banking, /BBL,
bangladesh.

I. INTRODUCTION

agasid is the plural form of magsad, literally it
I\/l means objective, goal and purpose. Shariah

refers to Islamic law. So, magasid al shariah
means the purpose of Islamic ruling or the wisdom
behind shariah’s command. In general, Magasid al
shariah is the public interest, to achieve justice (Ibn
Taimia), to bring benefits of man on earth (al Ghazali), to
achieve happiness. Mashhad al allaf (2003)

It is very important to understand magasid al
shariah in every single command of almighty Allah swit.
Without realizing the wisdom behind the ruling, no one
can apply the shariah verdict with full of satisfaction.
Monzur-E-Elahi (2072) said that the magasid framework
can play an important role in enhancing the Ummah's
abilities and qualities of intellectual reform and
civilizational renewal. It could become and approach for
the orientation of the different activities pertaining to the
civilization reawakening of the Ummah. It could form the
epistemological and philosophical scaffold for directing
the theories, source and objectives of civilizational
renewal. It could also constitute the ethical and
educational reference for guiding the activities of social
and civilizational transformation of the Ummah.
Moreover, it could assist in discovering the laws and

Author . e-mail: hhurayra@yahoo.com

pattern of civilizational transformation. In all these
activities the Magasidi framework can provide principles,
guidelines and methods of discovering and
implementation of the objectives of Islam in a real
practical context.

Coming back to the Magasid al shariah in
Islamic finance that is not only to prohibit of Riba rather
it includes circulation of wealth in the society, the
continuity of investment of the wealth, achieving the
economic prosperity for the whole society by satisfying
the basic needs of the people, transparency in financial
activities to eliminate disputes and permissibility of
private and public ownership of the wealth. Manzur E
Elahi (2072). Similarly, it also includes realizing how to
make people free from any kinds of debt while they have
been financed by the bank.

Scholars from previous to present mentioned
the general magasid al islamih such as Imam Gazalai,
Ibn Taimiah and others. Only few of them mentioned
Magasid al shairah related to Islamic financial
institutions.  But obviously, it is wvery basic and
fundamental. Many of the current scholars discussed
about the Magagsid al shariah in depth and analyzed
the details of the problems. Hashim kamali and Taher al
Ashur are the key persons in this field. However, no one
evaluated any banks or any other financial institutions by
mentioning their names and examining their turn over
the year. This is the time to select a bank or a group of
institutions to examine what exactly was the Magasid
Shariah and what they did over the last period of time. In
my study, | found there is no specific research done on
any specific bank in Bangladesh. So, | believe this is a
new study to find out the implication of Magasid al
Shaiah in Islami Bank Bangladesh Limited and finally,
this paper significantly contributes in the literature and
creates an opportunity for future researchers.

Hence, in this paper, we attempt to describe the
basic understanding of Magasid al Shairah with relation
of Islamic financial institutions. We will also evaluate the
function of Islami Bank Bangladesh Limited to find out
the Magasid al shariah in its operations. To discuss our
analysis of the literature, the paper is organized as
follows: section 2 presents the literature review. Section
3 states the objectives of the study. Magasid al Shariah
and its meaning in financial institutions outlined in
section 4. Section 5 evaluates Islami Bank Bangladesh
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Limited. Sections 6 mentioned Finding of the research.
Section 7 provides directions to further study and finally
section describe conclusion.

[I. MAQASID AL SHARIAH

Al Magasid al-Shari’ah, or the goals and
objectives of Islamic law, is evidently an integral aspect
of Shariah and the key point of Shariah supervisory
board of Islamic Financial Institutions. Generally, the
Shariah is predicated on the benefits of the individual
and that of the community, and its laws are designed to
protect these benefits and facilitate improvement and
perfection of the conditions of human life on earth. The
Qur'an is expressive of this when it mentions the most
important purpose of the Prophet hood of Muhammad
(peace be on him) in such terms as: "We have not sent
you but a mercy to the world" (21: 107). This can also be
seen in the Qur'an’s characterization of itself in that it is
'a healing to the (spiritual) ailment of the hearts,
guidance and mercy for the believers" (and mankind)
(10: 57) Another example, when Quran prescribes
Qasas (retaliation), it speaks of the rationale of it, that
applying retaliation prevents further killing “7here /s life
for you in Qasas’ (2. 179) Similarly, when Quran
prohibits wine it says that wine is the works of devil as it
causes quarrel and instills hatred and enmity among
Muslims “7The devil only wants to excite enmity and
hatred between you in intoxicants and gambling and
hinder you from rememabrance of Allah and from prayer’
(6:91)

Abozaid and asyraf wajdi dusuki mentioned:

Abdulazeem and Dusuki (2007) mentioned
Magasid Al-Shari'ah is the objectives and the rationale
of the Shariah. A comprehensive and careful
examination of the Sharah rulings entails an
understanding that Sharah aims at protecting and
preserving public interests (mas/ahah) in all aspects and
segments of life.6 Many Shari’ah texts state clearly the
reasoning behind certain Shari’ah rulings, suggesting
that every ruling in Shari’ah comes with a purpose,
which is to benefit the Mukallaf In depth comprehension
of the objectives of Shari ah is important for analogical
deduction and other human reasoning and its
methodology (Kamali 1999). |Indeed, Magasid al-
Sharah allows flexibility, dynamism and creativity in
social policy. According to Imam Al-Ghazali (d.1111)

“The objective of the Shar ah is fo promote the well-
being of all mankinad, which lies in safeguarding their
faith (din), their human self (nafs), their intellect (‘aql),
their posterity (nasl) and their wealth (mal). Whatever
ensures the safeguard of these five serves public
Interest and is desirable.”

Al-Shatibi approves al-Ghazali’s list and
sequence, thereby indicating that they are the most
preferable in terms of their harmony with the essence of
Shari*ah. Generally, Shari'ah is predicated on benefits

© 2015 Global Journals Inc. (US)

of the individual and that of the community, and its laws
are designed so as to protect these benefits, and
facilitate improvement and perfection of human lives’
conditions on earth. This perfection corresponds to the
purposes of the Hereafter. In other words, each of the
worldly purposes (preservation of faith, life, posterity,
intellect and wealth) is meant to serve the single
religious purpose of the Hereafter.

The uppermost objectives of Shari'ah rest
within the concept of compassion and guidance that
seeks to establish justice, eliminate prejudice and
alleviate hardship. It promotes cooperation and mutual
supports within the family and society at large. This is
manifested in the realisation of masiahah (public
interest) which the Islamic scholars have generally
considered to be the all-pervasive value and objective of
the Shari'ah and is to all intents and purposes
synonymous with compassion. Mas/ahah sometimes
connotes the same meaning' as magasid and the
scholars have used the two terms almost
interchangeably.

Accordingly, Jasser Auda (2008) mentioned
that the question of ‘why’ is equivalent to the question of
‘what is magasid?’ and ‘levels of why’, as philosophers
has put it, are the ‘levels of magasid’, as Islamic jurists
has put it. These levels of why and the exploration of
magasid will take us from the details of simple actions,
such as stopping at a red traffic light, to the level of the
overall principles and basic beliefs, such as justice,
compassion, and the attributes of God. Therefore,
magasid al shariah is the branch of Islamic knowledge
that answers all questions of ‘why’ on various levels,
such as following question:

Why is giving zakah one of islam’s principle ‘pillar?

Why is drinking any amount of alcohol a major sin in
Islam?

Why do Muslims greet people with Sallam (peach)?

Magqaid al-shariah explain the ‘wisdoms behind
rulings,” such as ‘enhancing social cohesion,” which is
one of the wisdoms behind charity, being good to one’s
neighbors, and greeting people with peace. Wisdoms
behind rulings also include ‘developing consciousness
of God,” which is one of the rationales behind regular
prayers, fasting, and supplications.

Magaid are also good ends that the laws aim to
achieve by blocking, or opening, certain means. Thus,
the maqgaid of ‘preserving people’s minds and souls’
explain the total and strict Islamic ban on alcohol and
intoxicants, and the magaid of ‘protecting people’s
property and honour’ explain the Quran’s mention of a
‘death penalty’ as a (possible) punishment for rape or
armed robbery.

Magaid are also the group of divine intents and
moral concepts upon which the Islamic law is based,
such as, justice, human dignity, free will, magnanimity,



facilitation, and social cooperation. Thus, they represent
the link between the Islamic law and today’s notions of
human rights, development, and civility, and could
answer some other type of questions, such as:

e What is the best methodology for re-reading the
Islamic scripts in light of today’s realities?

e What is the Islamic concept of ‘freedom’ and
‘justice’?

e What is the link between today’s notions of human
rights and Islamic law?

e How can the Islamic law contribute to ‘development’
and ‘civility'?*

The scholars have classified the entire range of
masalih-cum-maaqgasid into three categories in a
descending order of importance, beginning with the
essential masalih, or daruriyyat, followed by the
complementary benefits, or hajiyyat and then the
embellishment or tahsiniyyat. The essential interests are
enumerated at five, namely: Faith, Life, Lineage, Intellect
and Property.

The second class of the interests, known as
hajiyyat, or complementary interests, are not an
independent category as they also seek the same
objective, i.e. to protect and promote the essential
interests, albeit in a secondary capacity. These are
defined as benefits, which seek to remove severity and
hardship that do not pose a threat to the very survival of
order and peace.

The third class of masalih, known as tahsiniyyat,
are in the nature of desirability as they seek to attain
refinement and perfection in the customs and conduct
of people at all levels of achievement. The Shariah thus
encourages cleanliness of body and attire for purposes
of prayer and recommends, for instance, the wearing of
perfume when attending the congregational Friday
prayer; contrariwise, it discourages the consumption of
raw garlic on that occasion.

[11. MAQASID AL SHARIAH IN [SLAMIC
FINANCE

What is the main reason (Magsad) of bringing
Islam in financial sector? The answer is to establish
Maslaha (Public benefit) in economic activities. ‘Islam’ in
economics means the economy is more developed and
enhanced and consequently it establishes justice and
protects pubic rights.

Monjur E Elahi (2000) noted that the objectives
of the Shari'ah in financial transactions refer to the
overall goals and meaning that the Shari'ah aims at
achieving from its rulings. These objectives are not
confined to one type of financial transaction, but include
all aspects of financial activities and human life in
general. Though these objectives seem specific as they
deal with finance, they can be considered as integral
objectives when their universal goals are considered.

This is because such objectives do not deal with
specific types of rulings, but they are related to almost
all types of financial transactions and involve all activities
of trading, profit making, spending and consumption.
Allah says: “There is not a moving (living) creature on
earth, nor a bird that flies with its two wings, but are
communities like you. We have neglected nothing in the
Book, then to their Lord they (all) shall be gathered'. [ Al-
Quran, al-Anam 6 . 38]

Looking deeply and constantly into several texts
or verses of the Qur'an and the Sunnah of the Prophet
(PBUH) on financial activities, it can be stated that the
Shar’ah has observed specific objectives in the
enactment of financial laws and principles. These
objectives include the circulation of wealth in the society,
the continuity of the investment of the wealth, achieving
the economic prosperity for the whole society by
satisfying the basic needs of the people, transparency in
financial  activies to eliminate disputes and
permissibility of private and public ownership of the
wealth. These are the main objectives of Shari’ah in
financial transactions and contracts. All the above
objectives falls under the general meaning of the
following verses of al-Qur'an:

"Allah does not want to place you in difficulty,
but He wants fo purify you, and to complete His Favour
to you that you may be thankiul”. [ Al-Quran, al-Maidah
5.6/

Allah also says in another ayah:

“...Allah intends for you ease, and He does not
want to make things difficult for you....”.[ Al-Quran, ar-
Bagarah 2 . 185]

It is observed that, unfortunately, no serious
effort has been made to fix the clear objectives of
Islamic banking. What can be seen in many literatures
are scanty and disjointed discussions about the
objectives of Islamic Banks. It has been taken for
granted that Islamic Banks are only about avoiding riba
(interest). Rather there must be many basic important
objectives of Islamic Banking which should be identified
and from the theory of Magasid al-Shariah, the ideal
objectives of Islamic Banking can be identified. And
based on those objectives a model of Islamic Banking
performance can be developed.

a) Macro and Micro Magasid-Al-Shari “ah

Magsid-al-Shari“ah can be classified into two
which are macro and micro Magasid-Al-Shari"ah.
Though both classes of Magasid are important and
needs achieving, but depending on situation one gets
priority over another. Macro and Micro Magasid-Al-
Shari"ah are described as below:

3. (a) Macro Magasid: Macro Magasid is the interest or
benefits related to the overall well-being and benefit of
the economic system, which has always been the prime
objective of Islamic economics for long (Al-Mubarak &
Osmani, 2010).
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3. (b) Micro Magasid: On the other hand, micro Maqgasid
only relates to specific small cases relating to certain
individual financial transactions (Al-Mubarak & Osmani,
2010).

Since, group interest and majority priority over
minority and individual interest, certainly, macro
Magasid is more important to be concerned and
observed than any micro Magasid (Al-Mubarak &
Osmani, 2010).

IV. LITERATURE REVIEW

The objectives of the Islamic economic system
are derived from the economic objectives of Islam which
currently depend on Magasid al Shari'ah (Sechafia,
Kayadibi, Yumusak, and Ates, 2013). Maqgasid al-
Shariah reflects the holistic view of Islam which has to
be looked at as a whole not in parts as Islam is a
complete and integrated code of life and its goal
encompasses the whole life, individual and society; in
this world and the hereafter (Dusuki & Abozaid, 2007).
Whether we take magasid as referring to the Al-
Ghazali's five objectives or Al-Qarafi's six or ibn
Taymiyyah’s open-ended list or with a further edition by
Qaradawi or the latest two edition, as far | know, by
Kamali, | say that every Islamic banking product, at the
very least satisfies one magasid, may be more
(Mohamad, 2014).

Broadly speaking, Maqgasid al-Shari'ah ensure
that Islamic banks (or any financial institution and/or
manufacturing/industrial firm) could contribute to the
promotion of human welfare, prevent corruption,
enhance the social and economic stability (Ibn Ashur,
1945[2006]). Hence, for a proper realization of Magasid
al-Shari*ah , Islamic banking and finance must ensure
that all transactions comply with Shari*ah; not only in
terms of legal technicalities and forms but more
importantly in terms of the economic substance of these
transactions which is premised on the objectives outline
by Shari”ah (Abozaid, Abdulazeem, 2010). Objectives of
Islamic Shari'ah not only as a tool for the development
within the traditional framework of our legal thought and
practice, but within a more extended spectrum of
thought that brings the concept of the objectives of
Islamic Shari'ah to the overall development as well as
the reconstruction of the Muslim thought, personality,
culture and civilization (Monzur E Elahi, 2010).

These challenges emerge from the improper
understanding of magasid al- Shariah and the masiahah
and carura concepts (Abozaid, Abdulazeem, 2010).
Moreover, failure to understand these concepts and
their application to modern transactions has led to their
abuse, such as using magasid to justify certain
contracts which are in fact contradictory to the Shariah
texts and principles. Obviously, Magas/d al-Sharah have
been abused to justify certain financial contracts which
in fact contradict the Shariah texts and principles.
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Surprisingly enough, magasid al-Shariah have been
used as a justification for adoption of some riba -
disguised banking products though observing Magasid
al-Shariah must be the first factor to determine their
prohibition (Abozaid, Abdulazeem, 2010).

Abozaid, Abdulazeem, (2010) opined that
Islamic banks maintain legal and contractual rules but
breach Shari*ah objectives because of the following
justifications: (a) Realization of magasid al-sharah,
which are basically structured on the basis of masiaha
(public interest), (b) Being in a state of darura
(necessity), and darura may render prohibited things
permissible, (c) The flexible stand attributed to some
schools of figh towards transactions such as bay /al-
eina and fawarruq/, which constitutes the basis of some
contemporary modes of finance.

V.  MAQASID AL SHARIAH IN [SLAMI BANK
BANGLADESH LIMITED

As we said earlier Magasid al Shariah is the
objective of shariah ruling and in finance it is not only the
prohibition of Riba rather it includes circulation of wealth
in the society, the continuity of investment of the wealth,
achieving the economic prosperity for the whole society
by satisfying the basic needs of the people,
transparency in financial activities to eliminate disputes
and permissibility of private and public ownership of the
wealth. In addition to that to have an extra cares to few
customers and clients is considered Magasid al
Shariah. Most of the Islami Bank’s product designed to
comply this last Maqgasid and successfully it has been
practices over the period of time. Here, we figure out few
products to find out how it comply with Magasid al
shariah.

a) Magasid al Shariah No 01: Maslaha

Maslaha (Arabic 4slas 'public interest) is a
technical word refers to the general benefit of mass
people in Islamic Law. It is invoked to prohibit or permit
something on the basis of whether or not it serves the
public's benefit or welfare. The concept has a greater
meaning while it is related to ° Istislah’. While the
meaning of maslaha is 'public interest', the meaning of
istislah is 'to seek the best public interest. A/ Shatibi is
the key person to introduce the concept and generalize
the idea in all part of Shariah ruling. Simultaneously,
Islami Bank Bangladesh Limited has taken the banking
business to provide the financial benefits for all people
regardless Muslim or non Muslim. These benefits neither
contradict with any other verdict of Shariah nor conflict
with public interest. Therefore, the Bank is running its
business on the basis of Magasid al Shariah and rapidly
growing its services to provide the maslaha for all.

b) Magasid al Shariah No 02: Prohibition of Riba
The word "Riba", in Arabic language, literally
means an 'increment' or addition". In Islamic Figh the



term riba has a special meaning. Ahmad mentioned
Riba is an unjustified increment in borrowing or lending
money, paid in kind or in money above the amount of
loan, as a condition imposed by the lender or voluntarily
by the borrower. Riba defined in this way is called in
Figh riba al-duyun (debt usury). Riba also is an
unjustified increment gained by the seller or the buyer if
they exchanged goods of the same kind in different
quantities. This is called "riba al-fadl' or "riba-al-buyu"
(trade usury). Mus/im reported that Abdullah bin Mas ud
(May Allah be pleased with him) narrated: The
Messenger of Allah (g) cursed the one who accepts Ar-

Riba (the usury) and the one who pays it.

Prohibition of Riba (interest) is one of the main
Magsad al Shariah of Isami Bank Bangladesh Limited
that has been clearly mentioned in its own publication.
The special features of IBBL at a glance reported that:
‘all activities are conducted on interest fee system in
accordance with Islamic shariah principles and
investment is made through different modes as per
Islamic shariah.” By avoiding all sort of Riba, /BBL
successfully kept them away from any kind of interest
and they completely implemented the Main and major
Magasid al Shariah. It's one of the observations that |
have made throughout my Shariah inspections in
different branches of the bank.

¢) Magqasid al shariah in deposit schermes

Since savings play an important role in capital
formation, income-generation and creation  of
employment opportunities and contribute towards the
increase in wealth of the individual and nation through
profitable investment, Islami Bank Bangladesh Limited,
has therefore, introduced the savings deposit accounts
namely Mudaraba Account. According to the IBBL's
website, the bank has currently 14 products on deposit
scheme. All of their accounts have been achieved
magasid al shariah especially, few of them that
exclusively designed to meet the criteria of Magasid al
shariah. Mudaraba Waqgf Cash Deposit Account
(MWCDA), Mudaraba Hajj Saving Account (MHSA),
Mudaraba Muhor Saving Account (MMSA), The details
are as follows:

i.  Mudaraba WAQF Cash Deposit Account (MWCDA)
The core intention to introduce this product is
Maslaha (Public Benefit). IBBL from its very beginning
launched this Khidmah for the mass people of the
country. The inspiration from the hadith that The
Messenger of Allah (#) said, "When a man dies, his

deeds come to an end, except for three: A continuous
charity, knowledge by which people derive benefit,
pious son who prays for him. The idea of Cash wadf is
to provide a unigue opportunity for making investment in
different religious, educational and social services.
Savings made from earnings for the purpose of Wagf by
the well-off and the rich people of the society can be

mobilized through this scheme and the income
generated can be spent for different benevolent
purposes. Through this scheme people may contribute
to popularize the role of Wagf in the country including
cash Wagf which can be instrumental in transferring
savings from the rich to the members of the public by
way of financing in Bangladesh.

In my observation, | found the main and ultimate
Magsad of Islamic Banking is Maslaha or public benefit
that has been implemented in this product. Even though
it's not a popular product, IBBL is paying the highest
rate (10.00%) of profit in this account.

ii. Muaarabah Hajj Saving Account

The main purpose of creating this product is not
to make money rather to help the people who wish to
perform Hajj. Hajj is one of the fundamental worship
(Ibadah) of Islam and because of the prevailing socio-
economic situation in the country, many people
interested to perform Hajj cannot arrange the required
amount of money to perform this great Ibadah. Financial
solvency and physical fitness are the pre-requisites of
performing Hajj. Majority of the people, however, reach
the fag end of their life in arranging the required amount
of money for Hajj. Islami Bank Bangladesh Limited has,
therefore, introduced ‘Hajj Savings Scheme’ so that
people eager to perform holy Hajj may build-up savings
through ‘Mudaraba Hajj Savings Account’. Moreover,
due to the pure intention of helping Hajj going people,
IBBL provides second highest rate (9.50% from 11 to 25
years Terms and 9.10% from 1 year to 10 years Term) of
profit in this account. Personally, | believe it is nothing

but to fulfill the Magasid al Shariah.

iii. Muaaraba Muhor Saving Account

Muhor is wealth, which a husband has to pay
his wife, upon marriage. As per Islamic Shariah, it is
compulsory for husband to pay this to his wife. But there
are a good number of married men from all walks of life
in our society who did not pay the total Muhor promised
to their wives. Many of them are not aware about the
necessity of payment of the deferred amount of Muhor,
hence the wives have been remaining deprived of their
fundamental right of Muhor. The wives are to forgive
even the claim of the same. Although some of them are
aware about the importance they are not able to attain
the said amount as they don’t get the opportunity to do
so. This scheme, ‘Mudaraba Muhor’ has been designed
for all classes of married people particularly the
professionals & service holders, creating an opportunity
for them to save in monthly installments according to
their capability for rectifying their marriage life and to
protect the human right of the women. The main
objective of this product is to help the people
understand and provide the awareness about Muhor, a
basic Islamic principle and to help the women to protect
their basic rights determined by Allah swt. According to
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the latest Head Office Circular, the fourth highest rate
(9.10% for 10 years Term and 8.00% for 5 years Term)
has been given to this account after Mudaraba Special
Savings (Pension) (9.10% for 10 years Term and 8.00%
for 5 Years Term)

iv. Maqgasid al shariah in Investrment

Two other products in investment scheme that
have been introduced due to meet the Magasid al
Shariah. Firstly, Rural Development Scheme (RDS) and
Micro Enterprise (SME).

Firstly, Islami Bank Bangladesh Limited was

founded with the major objective of establishing Islamic
economy for balanced economic growth by ensuring
reduction of rural-urban disparity and equitable
distribution of income. In view of the above, Branches of
the Bank have been encouraged to invest their deposits
in their respective areas and in particular for the
economic uplift of the rural people. Accordingly, a
scheme in the name and style of 'Rural Development
Scheme' (RDS) has been introduced in 1995 to cater to
the investment needs of the agricultural and rural sector
, to create a opportunity for generating employment and
raising income of the rural people with a view to alleviate
poverty. To be honest, the main objective to offer this
product and service is to meet the Magasis al shariah of
circulation of wealth in the society, the continuity of
investment of the wealth, achieving the economic
prosperity for the whole society by satisfying the basic
needs of the people, transparency in financial activities
to eliminate disputes and permissibility of private and
public ownership of the wealth.
Secondly, Islami Bank Bangladesh Limited is a multi-
product financial institution operating on Islamic Shariah
offering a broad spectrum of financial assistance to
institutional and individual client through all its branches.
Since its inception, it has introduced several investment
schemes to cater to the needs of SMEs keeping in view
the needs of different sectors and various sections of
people for their socio-economic uplift and to improve
their quality of life.

d) Special features of IBBL fo implermnent Maqgasid al
Shariah

Over the last few years | witnessed the special
features of Islami Bank Bangladesh Limited for its long
run profitability. It's true that the bank has a dedicated
manpower and it's the main wealth of the company.
Moreover, it has a strong group of employees who are
solely dedicated for Islamic banking. They are very strict
to follow the country rules and regulation along with
Shariah laws. Meanwhile, the bank organizes the
multiple programs for public and special shariah
awareness course for its employees.

e) Dedicated manpower fo implernent Shariah
IBBL has a dedicated manpower to devote all
their time to implement and build awareness of Islamic
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finance in Bangladesh. At IBBL, recruitments are not
based on purely on merit or skill rather on Shariah
leadership qualities and the hunger to achieve the
possible Magasid al Shariah in Islamic Finance
throughout the country. It gives me great pleasure in
informing people that many officials at IBBL are very
dedicated and strive hard to achieve Magasid al Shariah
in their day to day activities. This enthusiasm has
refrained them from joining other banks which are giving
them better opportunities to grow with worldly pleasure
or entertainment.

1) Special Shariah awareness programs

IBBL is the only bank in Bangladesh who is
seriously committed to comply with Shariah rules in all
its banking transactions. To ensure Shariah compliance
in the entire business, the parties related to the bank
need to be educated about Shariah transactions. To
educate these investment clients, the bank randomly
arranges gatherings and seminars to bring awareness
among the people. These programs are conducted
every year, either once or two times depending on the
availability of Shariah experts. These events provide a
platform for Shariah experts to give their views, ideas
and share their knowledge and experience with crowd. It
is also provides a meaningful platform for the crowd to
discuss their issues and obstacles that they come
across while implementing these rules and regulations.

g) Findings and conclusion

e People are in debt while they are buying any
product from Islami Bank.

e Murabah products are popular
Musharaka products.

compared to

e Public are not interested to share their profits with
bank.

It's good enough to mention that Islami Bank
Bangladesh Limited (IBBL) is highly committed to
Shariah Board and to follow exactly what Shariah Board
advices time to time. With the interview of Shariah Board
Members and officers of the bank, | found the
management including all of its share holders, officers
and all stake holders are also serious to ensure this
commitment in every single point of its business
operation. The reason of their seriousness is they came
to this field to establish ‘Islam’ in this economic sector
not to do business in the name of Islam. Over the last
two decades, IBBL is sincerely resolved the quality of
Shariah compliance and at a time Islami Bank
Bangladesh Limited has shown its interest to implement
Magasid al Shariah in its banking operation. In fact,
there are various local problems to achieve Magasid al
Shariah in its all business transaction due to the long
time conventional practice has an effective effort on
mass people, lack of legal support, Islam phobia in
Bangladesh and dishonesty of people. Ironically, Islami



Bank has succeed to comply Magasid al Shariah
comparing with other Shariah based Islamic banks in
Bangladesh and in near future they will be able to
comply Magasid al Shariah successfully insa Allah.
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Abstract- As a basic and important term in the interaction
design, usability is an overall rating of the degree of use in the
human computer interaction, which guarantees the realization
of interaction. Usability test is a necessary process in the
human computer interface design. It is a process of through
systematically collecting the usability data of interface and
assessing and improving the data. Designers can enhance the
usability through testing and improving the present interface;
designers can also evaluate the usability of the present
interface, borrowing its  strongpoint, improving its
shortcomings, and applying in the new design.Conducting
sufficient usability test requires planning and attention to the
evaluation details.In common, usability test methods for
software take into considerations, planning usability questions,
selecting a representative sample and recruiting participant s,
and preparing the test materials and actualtest environment.In
order 1o make a way to select an appropriate method to
perform a usability test, this paper has introduced the usability
test methods in the human computer interface design, then
analyzed and summarized the methods and finally state of the
art taxonomy is presented.

Keywords.: human computer interaction, usability, test,
methoa, user experience, user interface.

I. INTRODUCTION

sability test is a necessary process in the human
computer interface design. It is a process of

through systematically collecting the usability
data of interface and assessing and improving the data.
Designers can enhance the usability through testing and
improving the present interface; designers can also
evaluate the usability of the present interface, borrowing
its strongpoint, improving its shortcomings, and
applying in the new design. By doing this, the design of
the interface can achieve its usability goal more
effectively, reduce the learning time of users, and
improve the using efficiency and satisfaction. On the
other hand, usability test can also help designers
highlight the interface characteristics of the product,
reduce the expenditure of development and support,
and boost its market competitiveness [1].0ne of the
factors that affect the acceptability of software is its
usability. Smith & Mayes [2] state that "usability is now
recognized as a vital determining factor in the success
of any new computer system or computer-based
service."

Human computer interface is a medium in the
communication, a platform in the flow of information and

Author o o p GD: Electrical and Computer Department, Qom University
of Technology, Qom, Iran. e-mail: najmeh.ghasemifard@gmail.com

feedbacks, and a way to interact between human and
computer. Human computer interface is also called user
interface. A good design of user interface can make the
communication more effective, more easily and less
mistaking guidance for users. User interface should
meet different kinds of proper needs of various users, so
the usability research of interface design has become
particularly important. As a basic and important term in
the interaction design, usability is an overall rating of the
degree of use in the human computer interaction, which
guarantees the realization of interaction. It is also a
quality term from the point of users to evaluate whether
the product is effective, easy to learn, safe, efficient,
easy to remember and few mistakes or not. Besides, it
also needs to consider the expectation and experience
of users, which should bring some larruping and
unexpected feelings to users [4].

The primary goal of usability is to have products
developed to maximize the users’ ease of
use.International Standards Organization in the 1SO
9241-11 Guidance of Usability defined usability as “[t]he
extent to which a product can be used by specified
users to achieve specified goals with effectiveness,
efficiency and satisfaction in a specified context of use.”
Jakob Nielsen, in his online column of August 2003,
further defined usability by five quality components.

The first problem that should be solved is the
cognition of users in the usability design of human
computer interface. First of all, users must know and
understand the interface, and then they can use it.
However, how to know the interface depends on how
the interface expresses its functions to users. Designers
should solve the express of functions by adding less
formats and actions, and intentionally design the
interface on the basis of goal. Users must clearly
understand what the input language needs, which
requires approaches to realize functions concisely, and
what the output language expresses, which needs
understandable and proper feedback channels[5].

This paper first look into the give an introduction
to usability, then usability testing is discussed in detail.
The various methods of usability testing is examined in
order to investigate the usability of human-computer
interaction interfaces. Evaluation of methods and finally
identifying the strengths and weaknesses of the
methods is the objectives of this research.
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II.  USABILITY

Human-Computer-Interaction (HCI) is the area
where usability emerged. Several books or papers about
HCI present a definition or characterization of usability.
For instance, Hix&Hartson[6] consider that usability is
related to the interface efficacy and efficiency and to
user reaction to the interface. Nielsen [7] [8] integrates
usability as one of the parameters associated with
system acceptability. He associates five attributes to
usability: easy to learn, efficient to use, easy to
remember, few errors (the prevention of catastrophic
errors is relevant for applications such as process
control or medical applications), and pleasant to use.

Shackel [9] refers to four aspects of interest in
usability testing: learnability (easy of learn), throughout,
flexibility, and attitude. Rubin [10]accepts that usability
includes one or more of the four factors outlined by
Booth [11]: usefulness, effectiveness (ease of use),
learnability, and attitude (likeability). For Smith and
Mayes [2] usability focuses on three aspects: easy to
learn, easy to use and user satisfaction in using the
system.In international standards, usability refers to
effectiveness and efficiency to achieve specified goals
and users satisfaction. "Usability:the extent to which a
product can be used by specified users to achieve a
specified goals with effectiveness, efficiency and
satisfaction in a specified context of use" (ISO/DIS 9241-
11; European Usability Support Centres).Based on
these opinions about usability we may conclude that
there are two broad areas to collect relevant data:
system and user performance (efficacy, efficiency,
easiness to learn and easiness to use) and user
satisfaction in using it.

The primary goal of usability is to have products
developed to maximize the users’ ease of use.
International Standards Organization in the ISO 9241-11
Guidance of Usability defined usability as “[t]he extent
to which a product can be used by specified users to
achieve specified goals with effectiveness, efficiency
and satisfaction in a specified context of use.”Jakob
Nielsen, in his online column of August 2003, further
defined usability by five quality components:

1. Learnability: How easy is it for a user to complete a
basic task at their first use of a system?

2. Efficiency: How quickly can a user familiar with the
system perform tasks?

3. Memorability: How easy is it for a returned user to
reestablish proficiency regarding the system?

4. Errors: How many errors does a user make using
the system? How severe are the mistakes, and how
difficult or easy is it to recover from the mistakes?

5. Satisfaction: How satisfactory is it to use the
product?

© 2015 Global Journals Inc. (US)

[1I.  USABILITY TEST

Usability testing, the process by which products are
tested by those who will use them, is intended to help
product developers — including information product
developers — create, modify, or improve products to
better meet the needs of actual or intended users to
make those products user-friendly [12].According to
Dumas &Redish [13], authors of A Practical Guide to
Usability Testing, usability testing helps product
developers determine whether “the people who use the
product can do so quickly and easily to accomplish their
own tasks”.

Usability tests identify areas where people
struggle with a product and help you make
recommendations for improvement. The goal is to better
understand how real users interact with your product
and to improve the product based on the results. The
primary purpose of a usability test is to improve a
design. In a typical usability test, real users try to
accomplish typical goals, or tasks, with a product under
controlled conditions. Researchers, stakeholders, and
development team members watch, listen, collect data,
and take notes.Since usability testing employs real
customers accomplishing real tasks, it can provide
objective performance data, such as time on task, error-
rate, and task success. There is also no substitute for
watching users struggle with or have great success in
completing a task when using a product. This
observation helps designers and developers gain
empathy with users, and help them think of alternative
designs that better support tasks and workflow [14].

Usability  evaluations  (UE)  consist  of
methodologies for measuring the usability aspects of a
system’s user interface (Ul) and identifying specific
problems. They are an important part of the overall user
interface design process, which consists of iterative
cycles of designing, prototyping, and evaluating.
According to Preece [15], evaluation is concerned with
gathering data about the usability of a design or product
by a specified group of users for a particular activity
within a specified environment or work context. Ivory and
Hearst [17] suggested that the main activities involved in
an evaluation include:

o Capture: Collecting usability data, such as task
completion time, errors, guideline violations and
subjective ratings;

o Analysis: interpreting usability data to
usability problems in the interface;

e Critique: suggest solutions or improvements to
mitigate problems.

identify

Usability test is a necessary process in the
human computer interface design. It is a process of
through systematically collecting the usability data of
interface and assessing and improving the data.
Designers can enhance the usability through testing and



improving the present interface; designers can also
evaluate the usability of the present interface, borrowing
its strongpoint, improving its shortcomings, and
applying in the new design. By doing this, the design of
the interface can achieve its usability goal more
effectively, reduce the learning time of users, and
improve the using efficiency and satisfaction. On the
other hand, usability test can also help designers
highlight the interface characteristics of the product,
reduce the expenditure of development and support,
and boost its market competitiveness [1].

[V.  USABILITY TEST METHODS

In this section, we present countermeasure
methods that have been proposed for Usability testing.
A comparison and critical discussion on the proposed
ideas will be detailed in section 6.

a) Heuristic evaluation Method

Heuristic evaluation is an informal system
inspection method where a small group of evaluators
are presented with an interface design and asked to
judge whether each of its elements follows a set of
established usability principles [18]. The method is
intended to be a “discount usability engineering”
method [18] that provides a way to do a usability
evaluation more quickly, and with less cost. Because of
its “discount” nature, heuristic evaluation was found to
be the most commonly used UEM in a survey to the
practitioners [19] .Heuristic evaluation can be performed
by experts and non-experts. It is difficult to do a heuristic
evaluation with a single evaluator; it is near impossible
for one person to find all usability problems. Yet it has
been shown that when there are multiple evaluators,
each were able to find different usability problems, thus
the effectiveness of the problem can be improved by
having a group of evaluators. Usually, 4 or 5 evaluators
are able to report near 70% of the usability problems;
additional evaluators often are not able find much more
additional problems [20] [18].The main advantage of
heuristic evaluation is its ability to be done in a short
period of time with limited resources. The method is also
very flexible and does not require advanced planning; it
could be carried out as soon as the group of evaluators
is assembled and that there is a product or a prototype
to evaluate. Heuristic evaluation has also proved to be
highly effective in finding usability problems[21] [22].
However, there are also several drawbacks. The
effectiveness depends largely on the evaluators’ skill
and experience. Though non-experts are able to perform
the evaluation as well as experts, it is very likely that they
would not be able to find as many usability problems as
the experts. A “bad” evaluator is also more likely to miss
the problems that a better evaluator did not pick up,
thus lowering the aggregated count of problems found
[18].The flexibility given to the evaluators, allowing them
to inspect the system anyway they want also means a

lack of support and structure to the inspection process
[23]. When the evaluators are not well informed about
the product domain, the inspection may be not as
effective.

b) Cognitive walkthrough Method

Cognitive walkthrough [24] [25] [26] is a
theoretically structured usability evaluation process that
focuses on a user’s cognitive activities, especially while
performing a task. It can be carried out by individuals or
groups, software developers or usability specialists, and
on finished products or paper prototypes. Based on a
theory of exploratory learning and corresponding
interface design guidelines, cognitive walkthrough is a
task-based methodology that centers an evaluator’s
attention on the user’s goals and actions during a task,
and on whether the system design supportsor hinders
the effective accomplishment of those goals. Moreover,
it is a form-based evaluation methodology in which
relies on a set of forms to guide the evaluation process.
The theory behind the method describes human-
computer interaction in four steps: the user sets a goal
to be accomplished with the system, the user searches
the interface for action options, the user selects the
action that seems to make progress towards the goal,
and finally the user performs the action and evaluates
the system feedback [27].

Cognitive walkthrough has shown to be an
effective  UEM [24].It also provided an option for
evaluating a system in early development with relatively
lower cost. But the details of the procedure created
difficulties in its execution. The  walkthrough
methodology presupposes knowledge of cognitive
science terms, concepts, and skills from the evaluators
[25]. A lack of familiarity with the terminologies in the
form, such as the definitions of goal and action, could
lead to misunderstandings and affect the outcome. At
least one evaluator needs to be familiar with the
concepts of the cognitive walkthrough theory, and the
cognitive science terminologies used during the process
in order for the walkthrough to be effective. Lewis et al.
[24] conducted cognitive walkthrough with four
evaluators, three of which have deep understandings of
the core principles of the theory. Throughout the
walkthrough, there was a high level of agreement
among the three evaluators, but less with the fourth. The
fourth evaluator also found fewer errors that the other
evaluators [27].

c) Scenario-based Method

Scenario-based methods is the description of
people using technology and it is essential in discussing
and analyzing how the technology is (or could be) used
to reshape their activities. A scenario describes a
sequence of events when interacting with a system from
the users’ perspective and the scenario descriptions can
be created before a system is built and its impacts felt.
‘Scenarios’ are similar to ‘Use Cases’, which describe
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interactions at a technical level, but scenarios can be
easily understood by anyone regardless of the level of
their technical knowledge. Scenarios are especially
useful when you need to remove the focus from the
technology in order to consider other design
possibilities. Scenarios focus in terms of tasks rather
than the technology used to support them. E.g. “User
enters his pin” is incorrect because it mentions the
technology used, whereas “User identifies himself” is
okay because it keeps open other alternatives [28].

a) Remote Testing Usability Method

Most of the time, usability evaluations are
conduct dinausability laboratory. People that were
recruited are invited to come to the test facilities
consisting of a test room, where the participants will
accomplish specific tasks, an observation room and the
“‘recording” room. A usability laboratory may contain
complex and sophisticated audio/visual recordings and
analysis facilities. In this context, test sessions are
conducted individually. Although this situation has
advantages it also has drawbacks, as we will see.
Remote usability evaluation refers to a situation in which
the evaluators and the test participants are not in the
same roomor location. Two approaches to remote
usability evaluation have been developed: synchronous
and asynchronous. Each approach uses specific tools.
In the synchronous approach, a facilitator and the
evaluators collect the data and manage the evaluation
session in real time with a participant who is remote (the
participant may be at home, at work or in another room).
The evaluation may require video conferencing
applications or remote applications sharing tools that
allow to share computer screens so as to allow the
evaluator to see what is happening on the user’s screen.
Incontrast, with a synchronous methods, observers do
not have access to the data in real time, and there is no
facilitator interacting with the user during data collection.
Asynchronous methods also include auto mated
approaches, where by users’ click streams are collected
automatically (e.g., Web Quilt). The key advantage this
technique offers is that many more test users can
participate (in parallel), with little or no incremental cost
per participant. For conducting these asynchronous
tests, different strategies have been proposed. One
strategy is to ask test participants to download and use
an instrumented browser that will capture the users’
click streams as well as screen shots, and transmit
those data to the evaluator's host site for analysis (an
example of this kind of browser is Ergo Browser,
http://www.ergolabs.com/resources.htm).Anotherapproa
ch consists in using a proxy. The test participants are
invited to go to a specific Website and then to follow
instructions. They are then brought to the Website under
evaluation. The users’ behaviors are captured,
aggregated and visualized to show the web pages
people explored. The visualization also shows the most
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common paths taken through the website for a given
task, as well as the optimal path for that task as
implemented by the designer [29].An example of this
kind of approach is Web Quilt[30] and the work by
Atterer, Wnukand Schmidt [31].

The asynchronous approach does not allow for
observational data and recordings of spontaneous
verbalizations during the remote test sessions. The
qualitative data can only be recorded through post-test
questionnaires or self-report forms. However, the
asynchronous approach allows the recording of large
groups of users as we said. The synchronous approach
is favored by some authors [32] because it is analogous
to laboratory testing and because it allows the capture
of qualitative data. Incomparison to the laboratory user
test, the synchronous remote testing is cost effective,
especially for travel expenses when participants are
recruited in different region in a given country. However,
the costs associated with this approach may in some
cases be quite similar to those of the laboratory testing
(for the recruitment for instance). Two other reasons for
preferring the remote synchronous approach to
traditional user testing is the freedom from facilities
(especially when the product or software can be
distributed electronically or when testing a Website) and
time saving. However synchronous remote testing can
be perceived as more intrusive than traditional
laboratory user testing [29].

e) User-based Testing Method

User-based evaluations are usability evaluation
methods in which users directly participate. Users are
invited to do typical tasks with a product, or simply
asked to explore it freely, while their behaviors are
observed and recorded in order to identify design flaws
that cause user errors or difficulties. During these
observations, the time required to complete a task, task-
completion rates, and number and types of errors, are
recorded. Once design flaws have been identified,
design recommendations are proposed to improve the
ergonomic quality of the product [29]. User testing is
centered on the feedback of users interacting with a
particular interface and is “usually conducted in a
scenario-based environment” [33]. User testing is good
at “assessing the system in action, at identifying
problems users experience while performing real tasks”
[34]. Also, internal issues can be detected quickly and
potential problems can be fixed before the product ever
reaches the market. User testing on the other hand is
not 100% representative of the target population. The
method is qualitative and therefore does not provide
large samples of feedback. User testing on the other
hand revealed more detail level problems of the
interface because it required the users to enact the
system at the task level. Despite the fact that user
testing identified fewer problems,most were directly
related to the true performance and/or user acceptance



of the interface. In addition, it is assumed that
testing is time consuming [35].

user

7 Focus group method

A focus group is a meeting of about six to nine
users wherein users discuss issues relating to the
system. The evaluator plays the role of the moderator
(i.e., asks about pre-determined issues) and gathers the
needed information from the discussion. This is valuable
for improving the usability of future releases. This
method is a technique used to study human-computer
interaction and human factors [36]. A traditional focus
group is done by inviting a small group of end users in
to talk about a product. The discussion is presided over
by an experienced moderator, and held in a room with a
one-way observation mirror. The moderator takes notes
of the happenings, leads the conversation into
interesting tangents, encourages comments, prevents
the discussion to be dominated by few of the
participants, and all the while avoid having any effects
on the session’s outcome. Some practitioners believe
that with well planning, proper guidelines and a good
moderator, focus groups can gather valuable usability
data.They believe that though it is not suited for
comparative, competitive, or bench-marking studies,
focus groups can be used to generate ideas, capture
and validate user roles as well as tasks and workflows,
and validate high level strategy. However, there are also
some major drawbacks that led many practitioners to
question its validity in gathering useful user
data[27].Rauch [37] stated that “... the quality of the
data obtained from usability focus groups is only as
good as the quality of the participant selection and the
questions asked.”

g) Contextual inquiry method

Raven and Flanders [38] defines contextual
inquiry as “a qualitative data-gathering and data-
analysis methodology adapted from the fields of
psychology, anthropology, and sociology.” It is a field
research method wherein usability evaluators go to the
users’ workplaces, observes them at work, and asks
questions regarding to the work content, process, or
product usage. Several evaluators may observe different
users at the same time. The data is gathered, compared
and shared among product development team
members after the observation [27]. It provides product
designers an understanding of user work and usability;
and further suggests generic principles of usability and
work concepts that might become the initial frame work
of new products [39].It is a structured field interviewing
method, Contextual inquiry is based on three core
principles: 1) understanding the context in which a
product is used (the work being performed) is essential
for elegant design, 2) that the user is a partner in the
design process, 3) that the usability design processes,
including assessment methods like contextual inquiry
and usability testing, must have a focus. Contextual

inquiry may take hours to months or even years to
complete; it is a significant time investment to ask for
and it is best used in the early stages of development to
help develop product design guidelines [40].

h)  Model-based evaluation method

Model-based evaluation methods can predict
measures such as the time to complete a task or the
difficulty of leaming to use an interface. Some models
have the potential advantage that they can be used
without the need for any prototype to be developed.
Models and simulations uses to evaluation when models
can be constructed economically and user testing is not
practical. However, setting up a model currently usually
requires considerable effort, so model-based methods
are cost effective in situations where other methods are
impracticable, or the information provided by the model
is a cost-effective means of managing particular risks
[41].

V. EVALUATION CRITERIA FOR USABILITY
TESTING METHODS

Usability testing evaluation criteria will be
described in this section. The criteria listed below are
most common criteria that discussed in articles and
researches with considering all usability test aspect.
High Velocity: The time which takes to complete a task
done.

Low Cost: Costs required for testing (Building
and maintenance of laboratory, equipment, the cost of
users, costs related to the location and time that
employees spend for meetings).

Flexibility: The ability of the method to handle
the limitation in the use of a special tool or framework
and change in it.

Resource Requirements: In usability test
terminology, resources are required to carry out the test
tasks. They can be people, equipment, facilities,
funding, or anything else capable of definition required
for the completion of test activities.

How Many to Test: The number of participants
who work with products. Each test methods requires
different numbers of users, managers, observers,
evaluator or scenario that the exact number of people
required to perform each test is still not completely
understood.

Test Type: Two main approaches to consider
the usability of the system are: Experimental and
Analytical. The experimental procedure consists of
testing systems with users while the analytical method
includes the systems evaluation by using the created
theories and methods.

Impact of evaluators experience on test results:
In the some methods for usability testing groupthink,
evaluators experience and expertise, view of observers
and other people involved in the testing process will
affect the test results.
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Level of found problems: A usability problem is
an aspect of the system and/ or a demand on the user
which makes it unpleasant, inefficient, onerous or
impossible for the user to achieve their goals in typical
usage situations. In this paper usability problems
categorize to two level: major and minor.

Method purpose: The method purpose
parameter specifies the basic building blocks of the
discussed methods for usability test. The method

purpose parameter is included to identify the evaluation
requirements of the discussed us ability test methods.

VI. EVALUATION AND DISCUSSION

All the methods discussed under the category
of usability testing methods have been presented in
Table 1 chronologically. Each method has been
evaluated with reference to evaluation criteria discussed
in Section 5.

Table 71 . Comparison of evaluated Usability testing methods.

High Low Flexibility Resource How Many | Test Type Impact of | Level of | Method
Velocity | Cost Requirements to Test evaluators found purpose
experience problems
on test
results
Heuristic Yes Yes Yes Low 3-5 Experimental The more | Major Provide
evaluation Evaluator experienced expert
Method evaluators, feedback
find problems on user
more and interfaces
better
Cognitive No Yes No Medium 4 Analytical If the | Minor Check
walkthrough Evaluator evaluators structure
Method are not and
familiar ~ with countercurr
specific ent flow of
concepts and user goals
principles  of
method, test
is not
conducted
well
Scenario- Yes Yes No Medium 3-4 Analytical - Minor Requireme
based Scenario nts
Method description
and
conceptual
design
support
Remote Yes Yes Yes Medium - Experimental - - -
Testing
Usability
Method
User-based No No Yes High 8 User Experimental Minor Measuring
Testing usability
Method and
interaction
problems
Focus group | Yes Yes Yes Low 1 Experimental Sometimes Minor Extraction
method Manager, groupthink requiremen
6-4 User prevents ts / user
proper views
testing through
discussion
Contextual No No Yes Medium - Experimental High Minor Provide
inquiry information
method about the
user's field
Model-based | Yes No No - - Analytical - - Find
evaluation learning
method problems
in using
the
interface
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VII.  CONCLUSION

The usability design of human computer
interface determines the market prospect of the product.
Designers should be guided by the natural and human
idea, also designers should optimize the use and
operation of interface from many different areas, such as
design, ergonomics, cognitive psychology, linguistics
and semiotic, ultimately achieve the ideal goal of
improving the usability of products.Usability evaluation
is occupying a central part of software development
based on the results extracted from quantitative and
qualitative  evaluations.This paper introduced and
compared the some methods for conducting usability
testing which most widely used in human-computer
interaction user interfaces.The slandered evaluation
criteria related with usability was addressed in this
paper based on the previous researches. Based on
the data collected, it was found that each method has
unique advantages and limitations.According to the
investigated research in this paper, none of these
methods none of these methods is superior over others.
In fact, the degree to which each of usability testing
methods identify problems in the system depends on a
number of factors and levels of complexity.
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any suggestions so that proper amendment can take place to improve the same for the
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The FARSC will be eligible for a free application of standardization of their researches.
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be credited to his/her bank account. The entire entitled amount will be credited to
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AUXILIARY MEMBERSHIPS

Institutional Fellow of Open Association of Research Society (USA)-OARS (USA)

Global Journals Incorporation (USA) is accredited by Open Association of Research
Society, U.S.A (OARS) and in turn, affiliates research institutions as “Institutional
Fellow of Open Association of Research Society” (IFOARS).

The “FARSC” is a dignified title which is accorded to a person’s name viz. Dr. John E.
Hall, Ph.D., FARSC or William Walldroff, M.S., FARSC.

The IFOARS institution is entitled to form a Board comprised of one Chairperson and three to five
board members preferably from different streams. The Board will be recognized as “Institutional
Board of Open Association of Research Society”-(IBOARS).

The Institute will be entitled to following benefits:

The IBOARS can initially review research papers of their institute and recommend
them to publish with respective journal of Global Journals. It can also review the
papers of other institutions after obtaining our consent. The second review will be
done by peer reviewer of Global Journals Incorporation  (USA)
The Board is at liberty to appoint a peer reviewer with the approval of chairperson
after consulting us.

The author fees of such paper may be waived off up to 40%.

The Global Journals Incorporation (USA) at its discretion can also refer double blind _ e
peer reviewed paper at their end to the board for the verification and to get '
recommendation for final stage of acceptance of publication. :

_ The IBOARS can organize symposium/seminar/conference in their counuy uii wvenan ui
Global Journals Incorporation (USA)-OARS (USA). The terms and conditions can be
discussed separately.

The Board can also play vital role by exploring and giving valuable suggestions _
regarding the Standards of “Open Association of Research Society, U.S.A (OARS)” so:/‘:"'-f
that proper amendment can take place for the benefit of entire research community. @/
We shall provide details of particular standard only on receipt of request from the‘ﬂ']

Board.

The board members can also join us as Individual Fellow with 40% discount on total
fees applicable to Individual Fellow. They will be entitled to avail all the benefits as
declared. Please visit Individual Fellow-sub menu of Globallournals.org to have more

rnale Bewear s relevant details.

© Copyright by Global Journals Inc. (US) | Guidelines Handbook .



We shall provide you intimation regarding launching of e-version of journal of your stream time to
time. This may be utilized in your library for the enrichment of knowledge of your students as well as it
can also be helpful for the concerned faculty members.

After nomination of your institution as “Institutional Fellow” and constantly
functioning successfully for one year, we can consider giving recognition to your
ﬁ. muminstitute to function as Regional/Zonal office on our behalf.
""" The board can also take up the additional allied activities for betterment after our
consultation.

The following entitlements are applicable to individual Fellows:

Open Association of Research Society, U.S.A (OARS) By-laws states that an individual
Fellow may use the designations as applicable, or the corresponding initials. The
Credentials of individual Fellow and Associate designations signify that the individual
has gained knowledge of the fundamental concepts. One is magnanimous and . G
proficient in an expertise course covering the professional code of conduct, and """::fij
follows recognized standards of practice.
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o Open Association of Research Society (US)/ Global Journals Incorporation (USA), as
a0 Yoo- described in Corporate Statements, are educational, research publishing and
SLatiiew anoi= Professional membership organizations. Achieving our individual Fellow or Associate
status is based mainly on meeting stated educational research requirements.

Disbursement of 40% Royalty earned through Global Journals : Researcher = 50%, Peer J4
Reviewer = 37.50%, Institution = 12.50% E.g. Out of 40%, the 20% benefit should be

passed on to researcher, 15 % benefit towards remuneration should be given to a ~ied
reviewer and remaining 5% is to be retained by the institution. ﬁ,

We shall provide print version of 12 issues of any three journals [as per your requirement] out of our
38 journals worth $ 2376 USD.

Other:

The individual Fellow and Associate designations accredited by Open Association of Research
Society (US) credentials signify guarantees following achievements:

> The professional accredited with Fellow honor, is entitled to various benefits viz. name, fame,
honor, regular flow of income, secured bright future, social status etc.
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In addition to above, if one is single author, then entitled to 40% discount on publishing
research paper and can get 10%discount if one is co-author or main author among group of
authors.

The Fellow can organize symposium/seminar/conference on behalf of Global Journals
Incorporation (USA) and he/she can also attend the same organized by other institutes on
behalf of Global Journals.

The Fellow can become member of Editorial Board Member after completing 3yrs.

The Fellow can earn 60% of sales proceeds from the sale of reference/review
books/literature/publishing of research paper.

Fellow can also join as paid peer reviewer and earn 15% remuneration of author charges and
can also get an opportunity to join as member of the Editorial Board of Global Journals
Incorporation (USA)

e This individual has learned the basic methods of applying those concepts and techniques to
common challenging situations. This individual has further demonstrated an in—depth
understanding of the application of suitable techniques to a particular area of research
practice.

Note :

”

In future, if the board feels the necessity to change any board member, the same can be done with
the consent of the chairperson along with anyone board member without our approval.

In case, the chairperson needs to be replaced then consent of 2/3rd board members are required
and they are also required to jointly pass the resolution copy of which should be sent to us. In such
case, it will be compulsory to obtain our approval before replacement.

In case of “Difference of Opinion [if any]” among the Board members, our decision will be final and
binding to everyone. z
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PROCESS OF SUBMISSION OF RESEARCH PAPER

The Area or field of specialization may or may not be of any category as mentioned in
‘Scope of Journal’ menu of the Globallournals.org website. There are 37 Research
Journal categorized with Six parental Journals GJCST, GIMR, GJRE, GJMBR, GISFR,
GJHSS. For Authors should prefer the mentioned categories. There are three widely
used systems UDC, DDC and LCC. The details are available as ‘Knowledge Abstract’ at
Home page. The major advantage of this coding is that, the research work will be
exposed to and shared with all over the world as we are being abstracted and indexed
worldwide.

The paper should be in proper format. The format can be downloaded from first page of
‘Author Guideline’” Menu. The Author is expected to follow the general rules as
mentioned in this menu. The paper should be written in MS-Word Format
(*.DOC,*.DOCX).

The Author can submit the paper either online or offline. The authors should prefer
online submission.Online Submission: There are three ways to submit your paper:

(A) (1) First, register yourself using top right corner of Home page then Login. If you
are already registered, then login using your username and password.

(1) Choose corresponding Journal.
() Click ‘Submit Manuscript’. Fill required information and Upload the paper.

(B) If you are using Internet Explorer, then Direct Submission through Homepage is
also available.

(C) If these two are not convenient, and then email the paper directly to
dean@globaljournals.org.

Offline Submission: Author can send the typed form of paper by Post. However, online
submission should be preferred.
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PREFERRED AUTHOR GUIDELINES

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed)

Page Size: 8.27" X 11"

e Left Margin: 0.65

e  Right Margin: 0.65

e  Top Margin: 0.75

. Bottom Margin: 0.75

e  Font type of all text should be Swis 721 Lt BT.

e  Paper Title should be of Font Size 24 with one Column section.

e Author Name in Font Size of 11 with one column as of Title.

e  Abstract Font size of 9 Bold, “Abstract” word in Italic Bold.

e  Main Text: Font size 10 with justified two columns section

e  Two Column with Equal Column with of 3.38 and Gaping of .2

e  First Character must be three lines Drop capped.

e  Paragraph before Spacing of 1 pt and After of O pt.

e Line Spacing of 1 pt

e large Images must be in One Column

e Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10.
e Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10.

You can use your own standard format also.
Author Guidelines:

1. General,

2. Ethical Guidelines,

3. Submission of Manuscripts,

4. Manuscript’s Category,

5. Structure and Format of Manuscript,
6. After Acceptance.

1. GENERAL

Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial,
while peer reviewer justify your paper for publication.

Scope

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology,
Researches in Engineering, Medical Research, Science Frontier Research, Human Social Science, Management, and Business organization.
The choice of specific field can be done otherwise as following in Abstracting and Indexing Page on this Website. As the all Global
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Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will
not be accepted unless they have wider potential or consequences.

2. ETHICAL GUIDELINES
Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities.

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals
Inc. (US).

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings.
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before
submission

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According
to the Global Academy of R&D authorship, criteria must be based on:

1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the findings.
2) Drafting the paper and revising it critically regarding important academic content.
3) Final approval of the version of the paper to be published.

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors
who do not match the criteria as authors may be mentioned under Acknowledgement.

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along
with address.

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere.

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this
paper.

Please mention proper reference and appropriate acknowledgements wherever expected.

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the
author's responsibility to take these in writing.

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved.

3. SUBMISSION OF MANUSCRIPTS

Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below.

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author,
you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the
instructions.
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments.

Complete support for both authors and co-author is provided.

4. MANUSCRIPT’S CATEGORY

Based on potential and nature, the manuscript can be categorized under the following heads:
Original research paper: Such papers are reports of high-level significant original research work.
Review papers: These are concise, significant but helpful and decisive topics for young researchers.
Research articles: These are handled with small investigation and applications.

Research letters: The letters are small and concise comments on previously published matters.

5. STRUCTURE AND FORMAT OF MANUSCRIPT

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as
follows:

Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and
comprise:

(a)Title should be relevant and commensurate with the theme of the paper.

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions.

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus.

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared.

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition;
sources of information must be given and numerical methods must be specified by reference, unless non-standard.

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to
have adequate numerical treatments of the data will be returned un-refereed;

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing.
(h) Brief Acknowledgements.
(i) References in the proper form.

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial
correction.
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness.
It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines.
Format

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable,
that manuscripts should be professionally edited.

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary.
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater.

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed
by the conventional abbreviation in parentheses.

Metric Sl units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration,
1.4 | rather than 1.4 x 10-3 m3, or 4 mm somewhat than 4 x 10-3 m. Chemical formula and solutions must identify the form used, e.g.
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear.

Structure
All manuscripts submitted to Global Journals Inc. (US), ought to include:

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces),
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining
and indexing.

Abstract, used in Original Papers and Reviews:
Optimizing Abstract for Search Engines

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most
public part of your paper.

Key Words

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and
Internet resources.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible
keywords and phrases to try.

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing

research paper are very helpful guideline of research paper.

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as
possible about keyword search:
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e One should start brainstorming lists of possible keywords before even begin searching. Think about the most
important concepts related to research work. Ask, "What words would a source have to include to be truly
valuable in research paper?" Then consider synonyms for the important words.

e It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most
databases, the keywords under which a research paper is abstracted are listed with the paper.

e  One should avoid outdated words.

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are
bound to improve with experience and time.

Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references.

Acknowledgements: Please make these as concise as possible.

References

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions
will cause delays.

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the
Editorial Board.

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not
being noticeable.

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management
and formatting.

Tables, Figures and Figure Legends

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used.

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers,
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them.

Preparation of Electronic Figures for Publication

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible).

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi;
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi.

Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork.
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to
complete and return a color work agreement form before your paper can be published.
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Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore,
the first 100 characters of any legend should notify the reader, about the key aspects of the figure.

6. AFTER ACCEPTANCE

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the
Global Journals Inc. (US).

6.1 Proof Corrections

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must
therefore be provided for the related author.

Acrobat Reader will be required in order to read this file. This software can be downloaded
(Free of charge) from the following website:

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for
any corrections to be added. Further instructions will be sent with the proof.

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt.

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please
note that the authors are responsible for all statements made in their work, including changes made by the copy editor.

6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print)

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles
cannot be cited in the conventional way.

6.3 Author Services

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article -
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is
provided when submitting the manuscript.

6.4 Author Material Archive Policy

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as
possible.

6.5 Offprint and Extra Copies

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org .

You must strictly follow above Author Guidelines before submitting your paper or else we will not at all be responsible for any
corrections in future in any of the way.
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Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper?
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about this field
from your supervisor or guide.

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:

1. Choosing the topic: In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can
have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can be done by
asking several questions to yourself, like Will | be able to carry our search in this area? Will | find all necessary recourses to accomplish
the search? Will | be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper.
They are here to evaluate your paper. So, present your Best.

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and
automatically you will have your answer.

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper
logical. But remember that all points of your outline must be related to the topic you have chosen.

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the
supervisor to help you with the alternative. He might also provide you the list of essential readings.

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious.
7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose

quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet.

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model
research paper. From the internet library you can download books. If you have all required books make important reading selecting and
analyzing the specified information. Then put together research paper sketch out.

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth.

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier.

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it.
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12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and
always give an evaluator, what he wants.

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it
either in your computer or in paper. This will help you to not to lose any of your important.

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those
diagrams, which are made by your own to improve readability and understandability of your paper.

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but
if study is relevant to science then use of quotes is not preferable.

16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will
confuse the evaluator. Avoid the sentences that are incomplete.

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be
possible that evaluator has already seen it or maybe it is outdated version.

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that
suits you choose it and proceed further.

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your
target.

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use
language that is simple and straight forward. put together a neat summary.

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with

records.

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute
will degrade your paper and spoil your work.

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot.

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in
trouble.

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.
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27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also
improve your memory.

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have
several ideas, which will be helpful for your research.

29. Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits.

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their
descriptions, and page sequence is maintained.

31. Adding unnecessary information: Do not add unnecessary information, like, | have used MS Excel to draw graph. Do not add
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be
sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers.
Amplification is a billion times of inferior quality than sarcasm.

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way
to put onward earth-shaking thoughts. Give a detailed literary review.

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical
remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples.

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING

Key points to remember:

®  Submit all work in its final form.
e  Write your paper in the form, which is presented in the guidelines using the template.
®  Please note the criterion for grading the final paper by peer-reviewers.

Final Points:

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections,
submitted in the order listed, each section to start on a new page.

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness
of prior workings.
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Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation,
and controlled record keeping are the only means to make straightforward the progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines.

To make a paper clear

- Adhere to recommended page limits
Mistakes to evade

e |[nsertion a title at the foot of a page with the subsequent text on the next page
e  Separating a table/chart or figure - impound each figure/table to a single page
e Submitting a manuscript with pages out of sequence

In every sections of your document
- Use standard writing style including articles ("a", "the," etc.)

- Keep on paying attention on the research topic of the paper

- Use paragraphs to split each significant point (excluding for the abstract)

- Align the primary line of each section

- Present your points in sound order

- Use present tense to report well accepted

- Use past tense to describe specific results

- Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives
- Shun use of extra pictures - include only those figures essential to presenting results

Title Page:

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed
lines. It should include the name(s) and address (es) of all authors.
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Abstract:

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references
at this point.

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written?
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to
shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no
more than one ruling each.

Reason of the study - theory, overall issue, purpose
®  Fundamental goal
®  To the point depiction of the research

e  Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results
of any numerical analysis should be reported

e  Significant conclusions or questions that track from the research(es)

Approach:
. Single section, and succinct
®  Asaoutline of job done, it is always written in past tense
e A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
e  Center on shortening results - bound background information to a verdict or two, if completely necessary
¢  What you account in an conceptual must be regular with what you reported in the manuscript

®  Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics)
are just as significant in an abstract as they are anywhere else

Introduction:

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction,
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the
protocols here. Following approach can create a valuable beginning:

®  Explain the value (significance) of the study
Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its
appropriateness from a abstract point of vision as well as point out sensible reasons for using it.

®  Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them.

®  Very for a short time explain the tentative propose and how it skilled the declared objectives.

Approach:

®  Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is
done.

®  Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a
least of four paragraphs.
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®  Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the
whole thing you know about a topic.

e  Shape the theory/purpose specifically - do not take a broad view.

®  Asalways, give awareness to spelling, simplicity and correctness of sentences and phrases.

Procedures (Methods and Materials):

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section.
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic
principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the
whole thing you did, nor is a methods section a set of orders.

Materials:

®  Explain materials individually only if the study is so complex that it saves liberty this way.
e  Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
® Do not take in frequently found.

e |[f use of a definite type of tools.
®  Materials may be reported in a part section or else they may be recognized along with your measures.
Methods:

®  Report the method (not particulars of each process that engaged the same methodology)

Describe the method entirely

To be succinct, present methods under headings dedicated to specific dealings or groups of measures

e Simplify - details how procedures were completed not how they were exclusively performed on a particular day.
If well known procedures were used, account the procedure by name, possibly with reference, and that's all.

Approach:

® |t is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use
third person passive voice.

®  Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences.

What to keep away from

®  Resources and methods are not a set of information.
®  Skip all descriptive information and surroundings - save it for the argument.
®  |leave out information that is immaterial to a third party.

Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the
outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated

in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not
be submitted at all except requested by the instructor.
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Content

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate.
Present a background, such as by describing the question that was addressed by creation an exacting study.
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if
appropriate.

e  Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form.
What to stay away from

® Do not discuss or infer your outcome, report surroundings information, or try to explain anything.
L] Not at all, take in raw data or intermediate calculations in a research manuscript.

® Do not present the similar data more than once.
®  Manuscript should complement any figures or tables, not duplicate the identical information.

e Never confuse figures with tables - there is a difference.
Approach

e Asforever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
e  Put figures and tables, appropriately numbered, in order at the end of the report

e |f you desire, you may place your figures and tables properly within the text of your results part.
Figures and tables

e |f you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix
materials, such as raw facts

®  Despite of position, each figure must be numbered one after the other and complete with subtitle
®  |n spite of position, each table must be titled, numbered one after the other and complete with heading

e Allfigure and table must be adequately complete that it could situate on its own, divide from text
Discussion:

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally  accepted information, if  suitable.  The implication of  result  should be  visibly  described.
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that.

®  Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain."

®  Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work

®  You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea.

®  Give details all of your remarks as much as possible, focus on mechanisms.

®  Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted.
®  Tryto present substitute explanations if sensible alternatives be present.

®  One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain?

e  Recommendations for detailed papers will offer supplementary suggestions.
Approach:

®  When you refer to information, differentiate data generated by your own studies from available information
®  Submit to work done by specific persons (including you) in past tense.
= Submit to generally acknowledged facts and main beliefs in present tense.
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THE ADMINISTRATION RULES

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get

rejected.
. The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.

You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis.

e Do not give permission to anyone else to "PROOFREAD" your manuscript.

®  Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.)
®  To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

decision of Paper. This report will be the property of Global Journals Inc. (US).

Abstract

Introduction

Methods
Procedures

Discussion

References

XXIII

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

E-F

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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