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ABSTRACT

Nowadays, user dashboards have been widely used everywhere,
and the design complexity is growing with the more and more
advanced technology. A very important aspect in user
dashboards design is their specifications that describe what the
systems have to do. The specification should provide criteria
for the systems to be designed. The criteria are formulated in a
specification language, which is kept preferably on a high
abstraction level and, for example, need not be executable. The
specification gives a formal model by class-library extensions,
by this way to ensure the consistency of the systems and define
the properties of the systems. In many modern applications,
graphs play important role in representing the specifications of
user dashboards. The richness and practical purposes are
needed by the specifications. The richness comes from several
resources, which have the variations in the way of different
types of graphs. Besides the general graph, there are
Conditional Process Graph (CPG), Petri nets and other types of
graphs. It turns more difficult to work on these graph
representations in a textual format since now the user
dashboards become more and more complicated. We need to
develop a visual dashboard, which users can design and edit the
graph visually based on certain form of specifications. There
exist some kind of dashboards for graphs, but they each mostly
focus on one type of graph at a time. If new graph is
introduced, they cannot work anymore. So, we propose an
extensible visual dashboard, which can edit many types of
graph with their own specifications that are defined in formal
ways. All the representations in the dashboard are graph-based
and they share common concepts such like edges and nodes. By
this way, the dashboard becomes extensible and it is not simply
the combination of several dashboards. In this paper, we study
different methods to design user dashboards, and evaluate the
best practices in designing the same.
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1.INTRODUCTION

According to a recent study by the University of Texas Center
for Research in Electronic Commerce, the US Internet economy
generated revenue of 301 billion dollars and was responsible
for more than 1.2 million jobs in 2018. The Internet economy
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has already surpassed traditional sectors such as energy (223
billion) and telecommunications (270 billion) and is
comparable with the automobile sector (350 billion). The
growth of e-panels activities has been phenomenal and is
expected to increase even further. Therefore, the performance
measurement for e-panels becomes important with the gradual
maturing of the digital market. It also singles out by the fact
that the e-retail is going through a crucial period of
improvement. Most of the companies need to review their
strategies and restructure their operations with trading partners
in order to become profitable and viable in the highly
competitive e-panels market. E-retailers want to assess the
status of their current website, look for improvement and plan
for future strategy. Therefore, an accurate control of e-panels
Website’s performance is needed in order to make E-retailers
profitable [1].The Web based application, the E-panels
Dashboard, will be developed to provide a means of visualizing
and monitoring the performance of the e-panels Website. The
E-panels Dashboard is an application, which generates pages in
HTML format to provide relevant information about the sales
performance of the e-panels Website.

User dashboards are now everywhere applied at present with
more and more technologies in design, but the difficulties are
increasing at the same time. As an important part of the user
dashboards design, the system specifications need to be created
as a start. The specification is a behavioural description of the
system and specifies the requirements for a system, and it
includes both functional requirements, the operations to be
performed by the system, and non-functional requirements such
as speed, power and design cost. The specifications should be
implementation-independent, that is to say, the specification is
composed without any implications about the structure of the
implementation [2].

The system is called ‘correct' if the criteria specified inside the
specification are satisfied. These criteria are formulated in a
specification language, which is kept preferably on a high
abstraction level and, for example, need not be executable. The
specification language should support the creative development
of the specifications. Formal or informal specification
languages can be used by the designer to specify the intended
behaviour of the system and mapped into the system model
later in design flow. Specification models can be sorted into



different categories by what they mainly focus on. Among
them, graph-based representations are the most popular in
embedded system design. For instance, Petri nets are a kind of
state-oriented specification model; CPG is a kind of activity-
oriented specification model; and we have many other graph
representations like state charts and so on [3].

Since now the systems are getting more and more complicated,
it is more difficult to go on with the design if the user
dashboards specifications are represented only in textual
formats. So, we need to make the user dashboards
specifications in a visual way. There have already some graph
dashboards being designed for different types of graphs. For
example, Predator dashboard and GrapE are especially for Petri
nets; and there are variant kinds of dashboards for general
graphs, which always have different emphasis in design. For
CPG it is good to use project JGraph (Project website:
http://jgraph.sourceforge.net/), thus we implement a prototype
of the CPG dashboard by generalizing the basis object classes
from JGraph later in this paper. But if the users need to edit
variant types of the graph at one time, they have to load
different visual dashboards. So, it is very practical to extend the
graph dashboard due to the user dashboards’ design demands

[4].

Since almost all the graphs share some common properties and
attributes on the nodes, edges and etc. we can provide a new
extensible visual dashboard solving the above problem. Even
with the new type of graph that we never meet before, because
of the similarities in the graph property, we can just base on the
original library of the extensible dashboard and extends the
corresponding classes to implement a prototype for the new
type of graph. Under the instructions of the respective
specifications for each kind of graph, through kind of plug-in
technology, the dashboard is extensible with displaying
different toolbars, menus automatically when loading the
graphs [5].To design the extensible visual dashboard, we
discuss the software architecture and the structures of the
graph-type specification files. In addition, we give the
examples of the specification files for general graphs, CPGs
and Petri nets each in the paper. And then, one implementation
prototype of a dashboard for CPGs is also available with the
basic functionality like open, edit and save. The next section
describes various user dashboard approaches, followed by their
comparative analysis. Finally, we conclude the paper with some
acute observations and some future research directions which
can be followed by various aggregators.

2.LITERATURE REVIEW

In order to identify the techniques of building an effective
interface design, In [6], researcher asked the following
question, “How can we think about it so that the interfaces we
design will empower users?” “What does the user want to do?”
By answering these questions, Laurel suggested that designers
should keep in mind that design might focus less on the
technology and more on the user. Working with this
perspective, computer interfaces should be designed so that the
user interacts more with the task and less with the machine.

Ashwini G. Varma et al., International Journal of Advanced Trends in Computer Science and Engineering, 9(2), March - April 2020, 1981 — 1985

She believed in “making computers more powerful extensions
of our natural capabilities and goals” by offering the user a
familiar environment. One way of achieving this goal is
through creative use of colour. Colour can not only impart
information but it can also be a useful mnemonic device to
create associations. Therefore, a colour scheme should be
developed for the E-panels Dashboard to provide an
accountable and effortless interface for the user. For example,
warnings with thresholds of certain parameters are to be shown
is different colour to catch the user’s attention [7].

Another point mentioned in the article to provide the user with
familiar elements is the use of metaphor. A good metaphor is
essential to an easy-to-use human interface because it allows us
to take our knowledge of familiar objects or events and use it to
give structure to abstract and less well understood concepts.
Laurel saw metaphors in interface design as a mean to allow
people to understand and predict system behaviour. Metaphors
can be also used as a convenient means of portraying system
attributes and operational tools in a way that does not require
technical knowledge. Metaphors are ubiquitous in computer
use: "We place windows on our desktop, the put folders within
the windows thus forming a tree.” Consequently, a metaphor
should be chosen for the E-panels Dashboard [8]. The
dashboard should have Web-surfing-like user interface just like
a dashboard to provide the user with a familiar workplace.

As computer programs increase in complexity, there is a risk
that they are becoming harder to use. This ease of use of
complex program is made possible by the interface, which
presents a facade or illusion of simplicity, which shows that the
importance of an interface design can affect the system
performance. While computer design may still be the exclusive
domain of the engineer or scientist, interface design requires
imaginative and creative solutions that cannot be inspired by
science alone. Therefore, the designer of the interface should
always keep in mind that the design should be user friendly
[10],[21]. There are many ways of achieving an interface
design that reflects the constraints of the working environment.
There is a method called as the interface from a method Work
Domain Analysis. It provides a systematic way of determining
constraints in the environment that can be used for design. The
second part is to convert those constraints into a perceptually
usable design by deriving information requirements from the
work domain analysis. In order to incorporate domain
information into the design, developers need a systematic
method for searching for this information, asking the right
kinds of questions, and storing these relationships in a way that
they can use later. They need to know that they have covered
different kinds of constraints and have achieved an adequate
breadth of coverage. A framework that is proposed for
understanding work domain constraints is termed as
Abstraction Hierarchy [11]. A five-level abstraction hierarchy
model will be used, where all the constraint of the E-panels
Dashboard would be listed. Abstraction hierarchy consists of
five different levels, which demonstrates the properties of the
system. These five levels are functional purpose, abstract
function, generalized function, physical functions, and physical
forms. At each level, it demonstrates different characteristics of
the work domain.
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Before going into the work domain analysis, a brief description
of the work domain and the system boundary will be given. The
E-panels Dashboard is to display the Key Performance
indicators (KPIs) of an e-panels Website [12]. It provides
information to the users and warns the users if any abnormal
states occurred. The dashboard would be used by users who do
not have a strong technical background. The system boundary
is defined as monitoring the e-panels Website of the FTD.com.
Only business performance measurement would be taken into
account. Technical figures such as transaction rate of the
network would not be included in the E-panels Dashboard [13].
The following process is used in order to design the UI/UX for
the users,

Design a results

based website

/ Develop a
responsive website /J
S
/‘ J Test your website

to make sure it works

Figure 1: Design process

Functional purpose basically determines what the work domain
was designed to do. In this case, the objective of User panel
Dashboard will be shown in the function purpose levels. The
two objectives of the User panel Dashboard are visualizing the
website performance, and monitoring the status of the website,
which alerts the users if problems occurred. Abstract function is
a description of the casual relationships underlying the work
domain. This usually refers to laws that cannot be broken and
the priorities that must be achieved. The principle from
Ecological interface design, Human centred design and e-
metrics measurement the user panel performance is included in
this level [14]. Generalized function level explains how the
casual laws of the abstraction level are achieved. In this level,
the processes in the system are shown for analysis. In User
panel Dashboard, processes like monitor business transactions,
information organization, information categorization, data
comparison, information display and information requirement
are included in this level. Physical functions level usually refers
to various components of the work domain and their
capabilities. In the User panel Dashboard, it will be the relevant
information provided. It will be the data related to Customer,
Sales, Product and Historical Data. Physical forms level is a
description of the physical appearance of the work domain.
This includes different kinds of performance indicators. All the
KPIs are included in this level [15].
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In methodical design of user dashboards, one key aspect is the
creation of models. The models are the concrete representation
of knowledge and ideas about a system being developed. The
model may deliberately hide or change some details in the
system but concretely give certain properties to be understood,
analysed and confirmed. By creation a system model, we can
obviously deal with the system complexity well. Usually the
creation of a system model starts after the specification. It can
be considered as a connection between software application and
implementation [16][23]. The system modelling hierarchically
organizes components in synchronous or asynchronous
communications. The purpose of a model is to provide an
abstract view of a system. As a model, the qualities are: it
should be formal and no ambiguity, it should be complete,
comprehensible, easy to model and neutral enough to aid.
Models are easy to define, but it is hard to see their eventual
effectiveness and limitations. Good models should be simple,
executable, synthesizable, and have high expressive power. The
model quality is tested in practice. Generally, there are two
types of embedded system modelling: system structure and
system behaviour. Behaviour modelling tells what the system
does. In real time embedded system, behaviour modelling
meets temporal contract with the environment. Structure
modelling is needed because the user dashboards often have
complex high-level run time structures. Structure modelling
gives the relationships between individual entities and
communication objects. The popular models for user
dashboards are communicating finite state machines (FSM),
dataflow, process network, Petri nets, object-oriented models,
heterogonous models and so on. Many designs in embedded
system are usually based on heterogeneous architectures that
integrate multiple programmable processes and dedicated
components. So, we can use graph as an abstract syntax of the
embedded system models with a useful visual representation.

The concepts of the development environment for interactive
software applications could further be applied in business.
Defining the user interface model, in terms of user interface
objects (like windows, icons, identifiable concepts in the user
interface) and user dialogue descriptions (which actions can
users perform at a certain dialogue state), was e.g. very useful
during my long time secondment at IBM's Human Factors
department: user interface development was recognized as a
separate discipline and further guided by the Common User
Access user interface standard as part of IBM's Systems
Application Architecture for IBM's software applications, along
with their OS/2 user interface environment. In addition to user
interface development, these publications illustrated that not
only in the development phase, but also in the testing phase of
software applications the identification of user interface objects
and user dialogue descriptions could be applied, addressing the
intuitiveness and efficiency of the user interface. The
development and evaluation of user interfaces was first coined
as usability engineering. Baan was one of the world-wide best
performing ERP-vendors. As development manager ‘user
interfaces' | was involved in explicitly including user interface
design and testing in Baan's software development cycle.
Moreover, principles of user interface design were included in
Baan's developed graphical user interface style guide ("Baan
GUI"™). As such, principles of the development environment for
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interactive software applications on user interfaces were
included in the Baan development cycle [17],[22].

The concept of aligning software application implementation
with organizational strategy, organizational processes and IT-
strategy became central. This concept can be labelled
business/IT-alignment. Our extension to business/IT-alignment
included an explication of human factors in general (and user
interfaces particular) when implementing IT. Works like [10-
15] show particular operationalizations of business/IT-
alignment in different industry sectors and in different business
functions. Although there is a growing interest in dashboard
design, only little research has been done so far. And even if
done so, only a few were able to show a positive pattern
between mobile campaigns and consumer’s post intentions.
Researchers have been struggling to outline a perfect
framework, and ambiguous results are seen in almost all of
their work so far [18][23].

One of the first researches made in the field of dashboard
design was in [19], who wanted to measure the performance
effect of mobile optimized banners compared to standard
display banners. They used a website of a local newspaper and
showed the users browsing through their mobile devices the
two types of banners, measuring their performance by the click-
through rates received. Final results supported their hypothesis
and mobile optimized banners clearly outperformed non-mobile
banners. However, further research by the mobile marketing
app platform Trademob showed that 40% of the clicks in
dashboard design are driven by the “fat finger effect.” A theory
that explains clicks that occur once one's fingertips are larger
than the place that is intended to touch on the screen. A more
recent study on mobile dashboard design gathered data over 54
mobile campaigns in 10 different industries. The authors used a
questionnaire to measures the attitudes of users who were
exposed to at least one of the campaigns and to those who were
not exposed to any of them. Results showed negative
significance, stating that the majority of the campaigns in the
data set did not receive a positive customer’s attitude or post
campaign intentions [20].

From a scientific point of view, this paper will build upon the
existing literature and bring significant contributions to
analysing MDA effectiveness. Unlike any previous research
done so far, the user's behaviour is measured based on their
exact responses. Using various tracking platforms, the different
campaign performance is examined not only based on the click-
through rates observed, but also on the conversion rate of
applications installed. For a conversion to be counted as
successful the user just needs to download and install the
application from the App Store or Play Store. The applications
promoted in this study are free of charge and no payments were
required through the process.

Dashboard design has been growing steadily in the past years
and predictions forecast that the global mobile ad spend will
continue to grow at an average of 26% each year over the next
five years (2013 Business Insider). Its increased popularity is
mainly due to the fact that advertisers have unique possibilities
to reach users, unlike any other traditional media before. Even
comparing mobile to desktop advertising, there are certain
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characteristics which outline mobile as the more attractive
medium to use.

First of all mobile phones are personal devices and the chances

for a certain ad to reach its exact target are fairly high.
Computers on the other hand are commonly used by all
members of the household and the uncertainty of reaching the
audience can be higher for advertisers. Secondly, smart phones
are small devices which fit in any pocket and are carried almost
always by the users regardless of the situation: e.g. being at a
concert, shopping or just going out at night. The highly
narrowed locational data available allows advertisers to target
their audience more precisely. Geo-local promotions or
coupons for restaurants and shops can be delivered to potential
customers within the area. Thirdly, dashboard design allows
advertisers to target users without any time barriers. Traditional
media channels like TV gives advertisers the opportunity to
influence consumers only during a certain time frame or a
specific programme. The wireless nature of phones is a great
possibility to overcome those limitations.

Two main factors are considered as possible limitations to
dashboard design: low bandwidth (internet speed) and restricted
screen size (Bart, Stephen & Sarvary 2012). The limited
physical space mobile ads have as a mean to express
advertising message, can be a possible issue for advertiser. The
content which is carried over is relatively short and harder for
products under high involvement to be advertised. Mobile
industry has evolved significantly and respectively the ways of
digital advertising have changed as well. In this paper the
different types of dashboard design will be discussed briefly but
the focus of the research will be turned on dashboard design.

3.CONCLUSION

From the review we can conclude that the overall dashboard
design depends on multiple factors like the target audience, the
number of options to be displayed on the frontal screen, etc.
Thereby using bold designs and combing them with more
screen display by reducing unwanted screen elements is the
way to go for dashboard design. Moreover, use of graphical
visualization tools like Petri-nets will always be beneficial to
the user’s experience. In order to make a good dashboard, the
designer must keep a track of the usability and the number of
options which are displayed to the user on the dashboard.

4.FUTURE WORK

Due to the emerging nature of block chain based techniques,
researchers can try to integrated block chain into the proposed
user paneland observe the result improvements in user’s
authentication performance and removal along with the overall
security of the website. This will help the researchers to further
study the effects of block chain in user management and
explore more areas in the field of application. Moreover,
machine learning can be integrated to check which options the
user is using frequently and then presenting those options on
the dashboard, while keeping other options in their respective
hierarchy can be a better way to design user interfaces.
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