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wwss parterns are now hugely dependent on technologies to expand and grow as a company. With the
“2 ©ime. old fashioned monolithic business attitude is becoming obviated. Consultancy Services use

wozv o extend their abilities and to serve their customers while strengthening their grip on the
warier. Company owners have the vision to recognize consumer wants and to devise ways to meet them. Two
“the latest methods to achieve so are Artificial Intelligence (A1) and Internet of Things (IoT). Al not just has
@ fremendous future scope, but is already used to automate mundane as well as administrative operations.

Discon 5=':'Fzg new data, via [oT, and reporting them with the help of A, is a new method, as well as a

wallenge, companies are willingly accepting today. Al is also focusing on maximizing customer experience

@iz an active and live approach towards data analytics. Being one of the brightest future technologies,
weed fo start training existing workers and make possible, a successful way to implement the technology
“oc Sme arrives. This paper explains the different way in which Al and IoT can be integrated to provide

& mmmisimg model for efficient use in the today's world.
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“Arabcal Imellicence™ and “Internet of Things

— Two very commonly used jargons of this era

which are mdeed a_':;t:f::el}' trending and

spcoming technologies that are ering attention

and 1mportance in various el s. Artificial
e or Al in very le terms is the

mechanism using which machines gain the

-amiclligence™ or the ability to work out a solution
for any solvable problem in the world. Internet of
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drtificial  Intelligence (Al); Intermet of Things (IoT); Cognitive Consultant; Agent;

Things on the other hand is like a bunch of smart
devices that can communicate and gather as well as
exchange data through the Internet [1]. Many of the
times IOT and Al go hand in hand when it comes to
solving problems. As these technologies have
evolved, they have proven to be a big help for
mankind. The agenda of this paper is to discuss the
use of these technologies in ,,Consulting
Businesses”™ which are making an extensive
use of Al and IOT in their daily operations.
Examples of such companies and products are
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Alexa by Amazon, IBM Watson, KPMG''s 49x
and many more [2].

Consulting refers to studying trends and gaining
knowledge about the industry and accordingly
providing a solution for any respective client™s
problem [3]. Clients who take advice from
consultants do not possess enough knowledge
about the industry and therefore require some
expert suggestions regarding how they can play
around with the industry at minimum risk.
Getting Al and IOT into this kind of a scenario
would just automate the whole process of
consulting and have minimum dependence on
humans. [4] The solution that will be implemented
using these technologies will be based on a
model known as ,,Cognitive Model“. Cognitive
Model refers to a model in which human
behaviour and human problem solving skills are
simulated using a machine, typically acomputer
with the help of its Artificial Intelligence. This
computer can perceive important information
which would be helpful for solving a given
problem, through smart devices(Internet-Of-
Things). [9] Hence the resulting solution here will
be known as a,,Cognitive Consultant“It is evident
from the above figure that, with the use of Al and
10T, key players in the consulting industry have
been able to come up with better and more efficient
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strategies which have in turn resulted in higher
client satisfaction.

The benefits that companies will obtain with the use
of Al

and IOT in their regular operations serve as the
perfect

. Return on Investment™ for all the money, time and
effort that would have to be put in for their
implementation. Tt would not be wrong to predict
that more and more consulting firms will
implement these technologies in the coming
decade.

II. LITERATURE REVIEW

A. Advantages of using Cognitive Solutions for
Consulting

Currently, IT departments of the consulting firms
have to manually collect data from various sources,
arrange the data, analyze the data and build up a

_solution accordingly. Specialized and dedicated

teams are formed for performing each of these
tasks, wherein the output produced by each team is
an input to another. This process is slow and often
tedious. In this scenario, using Al and 10T will
speed up the process drastically and reduce
unnecessary communication and coordination as
all the tasks will be performed by a single system
and machines are always faster than humans. [5]

In the case of manual data processing, the sources
have to be limited in number as it is not practically
possible for a human to analyze the volume of data
that is being produced these days by various smart
devices. On the other hand, using Al and IOT will
allow more number of sources for gathering
information about the industry and hence will result
in a more precise solution for any client. [5]

The consulting industry is a very competitive one
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iike any other industry. Implementing AT and IOT
in its operations will give any firm an upper hand
over other companies in the industry. [5]
Automation of the consulting process will reduce

the requirement of employees; these employees
can then work on other projects where automation

5. Disadvamiages of Cognitive Solutions for

“5¢ minal investment for creating and installing a
system as per the needs of any consulting firm is
very high as setting up a cognitive consultant

sguires 2 humongous amount of money, time and
sfiorttobe putin.

_ozminive consultants provide a world class client
sipemence when  compared to  human
—omsultants, but this experience is the best possible
one and cannotbe improved with time. Instead, due

wear and tear of the system, this experience

sctmally degrades over time. [6]

“8 Csoussed above, automation reduces the

Smommt of Bmman beings required — this can in turn

“Set 0 wmomplovment of a major number of

% CoZmine comsuiant cannot give the client an
si=matrve solution for any given problem. This is
Ecamse B _bram™ of 2 cognitive  consultant

L == ceatvely  and innovatively

ViSe2 [7] basically is an automated consultant
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their problem(s). It makes extensive use of
Artificial Intelligence and Internet of Things in its
operation. This system works in two stages

When given a problem as an input by any user,
the machine first studies the problem thoroughly
and extracts all the data related to the problem
present in its local memory. Next, it analyses all the
data that it has acquired and tries to build a solution
for the problem. In case it fails to do so, it seeks
help from peer machines via ,cooperation®.
This is analogous to what human beings do when
we are not able to solve a given problem.

Once the peer machine receives the required inputs
from the initial machine, it carries out the same
procedure that has been discussed above. This
approach has been termed as the

rFa

»Iwin-Base™ approach by the creators of
ViSe2. For

implementing the ViSe2 approach successfully and
efficiently, there are certain conditions that have to
be achieved.

Multiple agents have to be employed for carrying
out the designated procedure. ViSe2 has an MAS
(Multiple Agent System) framework.

All these agents have their own processors — for
carrying out the data analysis procedure, and their
own local memory — for storing information that
they have gathered from various sources.

All the agents have their own format and data
structures for receiving information. Information to
any peer agent has tobe sent in a format specified
beforehand by that agent. All these agents are
connected to each other through a network
(preferably high-speed). This connection is
required for enabling cooperation between multiple
agents.
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In each ViSe2 framework, one agent is a
dedicated "cooperation trader" that is responsible
and knows about all the communication and
cooperation taking place in the framework at any
point of time. Each agent consists of a User
Interface (UI) which enables users to interact with
the agent smoothly and without any difficulties.
Each agent consists of a Communication Interface
(CI) which enables other agents to interact with the
agent smoothly and without any difficulties.

One important issue to discuss here is that in the
VeSe2 framework, if an agent fails to solve a given
problem on its own, how will it decide on a peer
agent to seek assistance for the same?

As per the creators of ViSe2, this is decided based
on a parameter called as the ,,trust factor™. Every
agent has a ,trust factor”; the problem is always
passed on to the agent with the highest trust factor.
This trust factor is dynamically updated over time,
based on user experience and performance.

Fig. 2. Architecture ofa ViSe2 framework [7]

It is evident from the above diagram that all the
agents inthe ViSe2 framework are arranged in a
mesh topology in which the  trader is linked to
every agent using an import/export link whereas
each agent is connected to every other agentusing a

cooperation link. ViSe2 can be the perfect
cognitive consultant for any consulting business
given that there are not too many agents in a single
framework or group, as that will lead to high
network traffic and high latency time.

B. Cognitive Consultants in a marriage
consulting service

The marriage consulting service considered here is
an online dating site which uses algorithms based
on Artificial Intelligence to recommend matches to
its users based on historical data sets gathered by
the help of IOT through smart devices. This kind of
a service has become very popular in countries like
Japan, USA etc. Statistics of these countries have
conveyed that 26.7% of married couples in Japan,
and 35% of married couples in USA met through
online dating sites [8]. The algorithm that this
website is using to provide recommendations to its
users is different from that of websites
recommending products to its customers (For E.g.

- Flipkart, Amazon etc.) as the recommendations

here have to suit both the parties and therefore the
interests and features of both the parties have to be
considered. These kinds of recommendations are
known as , reciprocal recommendations™ [8].

Before providing any recommendations to the user,
many calculations and matching processes have to
be carried out to ensure a satisfactory experience.
Numerical features such as height, weight, age
and income are compared. Users with similar
numerical features are grouped together.

Each user has to specify certain qualities that
he/she wants in a potential partner while creating a
profile. These qualities are matched and users with
complementing qualities are grouped. Facial
attractiveness of each person is also analyzed
répfesentin g the image/profile picture that any user
has uploaded in the form of a graph. Users with
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similar level of attractiveness are grouped.

One more very important factor is considered
while constructing the dataset for analysis, that is
nothing but the chat and reply history of the users.
I s a conversation with
another User B, and User B also replies back to
seT A — 2 posiive connection is mapped in
Setwesn Users A & B On the other hand, if User B
mot Bawe replied to User A"s message — a
Togeive comnection would have been mapped
cen them indicating that the
recommendations made to User A were mnot

appropriate.
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Tz © Maooing of Connections between users [8]

S oot s being widely followed around the
oS = vzmows online dating websites and has
shown a commmendable efficacy.

IV FUTURE SCOPE

iies peper ammed af simdying the potential of
Enpieenime solstions for consultancy firms that
i »mplement,,Cognitive
Consuliants™ Farthermore, we would like to

and on id of ; ":*}’ exploring

corporated
mio tius solution fo ther in all
spects and secondly, by her fields in
wiach the use of Al and IOT can bring a revolution
ake it has brough tmthen eld of consultancy.

V. CONCLUSION

The paper covers two very major and popular
technologies of today's world that is AT and IOT
and their use in the implementation of 'Cognitive
Consulting'. Besides this, two real life applications
that have implemented these technologies are
thoroughly studied out of which one is a
general automated consultant called 'ViSe2" and
the second is an online dating application which
1s an automated marriage consultant. Thus, all the
vitalities are discussed and taken care of further
yielding optimal results for the same.
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