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The TCS innovation pipeline is seeded by TCS strategy, voice of our
customers, emerging technology ecosystem and by foresight from
our Research Advisory Board members. Once the area and problem
statement are defined, the explore team works on the problem and
creates IP. Depending on the use case and market traction, a solution
is engineered. Often if there is an internal need, the application is
piloted internally and then with anchor customers. It is then scaled
up for commercial use.

TCS Remote Energy Management System (REMS) was triggered by
the CFO's eco-sustainability vision of ensuring continued business
growth with no commensurate increase in the organization's ecological
footprint. TCS Admin and other teams had been working towards
this in many ways. However, a scientific approach was taken when
TCS Innovation Labs Chennai took to performing energy analytics
of facilities, creating IP in this area. In parallel, an Internet of Things
platform was being explored with TCS Innovation Labs - Kolkata and
Bangalore creating IP around this. The IoT Platform was then built by
the CTO “Enable” team. In the incubation phase, energy monitoring
was seen as a good use case for the loT platform. The Engineering
& Industrial Services (EIS) Unit meanwhile had deployed in several
facilities its Energy Data Acquisition and Management System that
enables system integration and supports data acquisition, cleansing,
and reporting. In an effective collaboration between the EIS Unit, the
CTO Incubation team and the Admin teams, energy monitoring in
TCS facilities evolved into a robust remote energy monitoring and
management system.

REMS was complemented by a centralized Resource Operations
Centre (ROC) that was set up at Kochi, comprising an experienced and
trained team of subject matter experts, energy analysts and IT systems
experts, who used REMS to gather insights from data, interpret the
alerts and recommend actions when problems were detected.

The goal of REMS was to revamp TCS' energy management system
with granular visibility of energy consumption data. Anomalies had to
be detected in consumption patterns, triggering alerts for action to
enable optimization.

The task was made complex by:

B The presence of over 7,000 energy meters and 4,000 occupancy
sensors that transmit data every 15 minutes

M Generation of one million observations per day, making it
impossible to manually analyze the data and identify actionable
deviations in near real-time

M The diversity in operating patterns of facilities (functional diversity
such as delivery centres, data centres and training; demographic
conditions, varying times of operation, different weather conditions,

building capacities and structure)
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It was difficult to implement innovative energy-saving processes that
went beyond traditional real-time monitoring and control. The need
therefore was for a self-learning system that could learn the "normal"
consumption patterns at each facility and define its own rules to
identify irregularities and automatically send alerts for corrective action.
REMS was conceived as a closed-loop data detecting and machine
learning system to monitor, detect and analyze consumption patterns
in real-time and to uncover ways of reducing consumption.

With round-the-clock energy monitoring and consumption updates,
the modernized energy management system ensures that it does
not impact employees’ comfort adversely. An energy management
application (desktop and mobile app) has been developed that
enables employees to provide feedback on any discomfort arising
from cooling and lighting systems. The comfort levels are continuously

tracked and the feedback is analyzed to initiate corrective action.

Implemented across 150+ TCS facilities in India, it helped TCS
achieve 5.5% energy savings during the five months of its operation
in FY16. The cost saving was in millions of USD.

With improved data quality, additional capabilities are planned to
be continually enabled, starting with:

@ Energy Prediction algorithm which has already been implemented.
This will help predict energy demand and enable bidding on energy
exchanges, and thus lower energy sourcing cost

@ Extending REMS to start monitoring and analyzing equipment
health. This will help identify instances of chiller performance

degradations and malfunctioning

"The solution, developed using TCS' loT platform, integrated the
data from this complex ecosystem in real time. The approach has
been to use real time data to train sophisticated machine-learning
algorithms which continuously learn the energy consumption
patterns and proactively suggest appropriate thresholds for effective
energy management. Our initial findings show that we should be
able to target savings of 10% of TCS'annual energy consumption. This
translates to reduction of 18,000 tonnes of carbon dioxide emission
and will save enough energy to light 2 lakh homes per year!" said our

CFO Rajesh Gopinathan in reference to REMS.
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Global Perspective —Digital Transformation

Digital Driving More Connected
Manufacturing Value Chain
and Transformation

> Industry Drivers

With increasing demands from end customers, increasingly strict
regulatory environments, and a need for improving efficiencies across the
value chain, product manufacturers of the day are facing a real challenge
to transform themselves to address the needs of tomorrow. Meeting this
challenge necessitates change across all elements of the value chain.
The customer experience will become more personal and will call
for mass customization, which should be closely aligned to the ever
changing customer expectations. Product development processes

need to be agile and manufacturing processes must incorporate

greater automation in order to cater to these demands.

The entire supply chain needs to achieve tighter collaboration in
order to deliver these desired results. Changes are essential in all the
elements of the value chain as there is a paradigm shift;
® From macro segmentation to hyper personalization in customer

experience
®From preventive maintenance to predictive monitoring in

manufacturing

® From event based assistance to real time collaboration in supply chain

> Connected Digital Enterprise - Transforming the Value Chain

The advancement in digital technologies is bringing the world
closer to the realization of concepts like the ‘Digital Factory’, ‘Industry
4.0, and 'Smart Manufacturing’ At the same time, the majority of
industries are facing challenges with business functions being siloed
off from one another across the value chain, which in turn builds
unintended barriers and reduces efficiency. As yet a ‘'single source’
of product information remains an ideal rather than reality for most,
resulting in considerable re-work, re-entry, errors and increased costs.
Improvement to engineering productivity and operational efficiency
remains a key action item, while there is also much uncovered ground
in optimizing resources and the supply chain as a whole. There is a

disconnection of sorts, and product performance data rarely gets

Vice President and
Global Head of Engineering and Industrial Services (EIS), TCS

Reguraman Ayyaswamy

Regu joined TCS in 1994. He was the Regional Manager in Cincinnati, the U.S.A. from 1997-
2000. He has been Global Head of EIS since 2000, assuming his current position in 2006.
He has also been involved in services for the Japan market for more than ten years. Regu
holds a Master's Degree in Mechanical Engineering from the Indian Institute of Technology,

Madras, India and Bachelor's Degree in Mechanical Engineering from University of Madras.
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into the hands of the designer for product improvements.

From a technology perspective digital itself is not new. In Japan,
many companies have adopted digital for design purposes, 3D views,
automation in shop floor activities etc. So, what is new is how we are

connecting this digital information to make a value chain decision.

I Need for Model-based Connected Digital Enterprise

It is not just about excellence in manufacturing anymore. It
is about using information from engineering, product creation,
manufacturing, and at the end service transformation coming from
product performance—all in a closed-loop system, thus helping to
make better informed decisions.

TCS undertook a project for an automotive company, where we
collected information from vehicles through diagnostics, placed the
data in a cloud environment and conducted performance analytics.
This produced some interesting results in regard to production quality
at certain plants in Brazil in terms of both design issues and ECUs.

So, the moment we are able to collect, connect and look at the
value chain, a whole new set of possibilities are emerging and that is
where the industrial internet is helping. Focus, however, should not
just be contained to manufacturing excellence. If one looks at the
left side of manufacturing, there is product creation. Looking then at
the right side of the manufacturing, there is service performance. To

fully capitalize on the potential at hand one must use the industrial

> So, How Can Digital Drive This Change?

Digital helps companies reimagine their products, processes and
services. There is a need for a connected digital enterprise solution
which goes beyond mere data acquisition from machines, and
enables one to make decisions seamlessly, based on real time

information, in order to improve overall efficiency. This brings about

J

m L )
Hel
o-o Supplier

“Connected” by real time information seamlessly across the value chain
“Digital Twin” representing the physical asset across the value chain
“Closed loop” system that makes the value chain efficient (lean), effective and responsive

Connected Digital Enterprise

internet to connect this value chain from end to end.

The diagram above depicts a connected digital enterprise and its
key tenets.

A connected value chain, supported by platform centric IT, will
address the challenges described earlier. The digital thread that
connects the design, manufacturing engineering, product realization,
and services enabling feedback is the need of the hour. This could
result in reduced cycle time and improved first time right.

A "closed loop” provides real time information seamlessly to enable
informed decisions that improve efficiency of the system as a whole.
Further to this, requirements on product lifecycle demand that the
value chain undergo a "transformation” such as brought about by
digital disruption.

The "digital enterprise" leverages the power of information, taking
down silos and doing away with static, time-insensitive data in order
to create a "Seamless’, "Real time", "Intelligent" and “Responsive"

information and active system.

a holistic transformation by making the value chain lean, effective
and responsive in a closed loop system.

The potential benefits include; improved product performance, real
time supply chain visibility, active energy management, significant

down time reduction, and improved maintenance efficiency.
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Mr. Masayuki Abe

Executive Officer

Senior Vice President, Enterprise
Information Solutions, Global

Ms. Yukari Kinami

Project Member (GTS)

Product Safety & Regulations
Chemical Business Unit, Global

No.5 Kao Corporation

SAP GTS Upgrade in Japan and
Pilot Roll-out to the U.S. in Short-term
with Future Plans of Global Roll-out

KaoO

Kao Corporation

Established: 1887 Head Office: Chuo-ku, Tokyo
Core Business: Consumer products business (beauty care, human
health care, and fabric and home care) and chemical business

To Operate with “Integrity”

- Systematization to Ensure Compliance with Local Regulations

Kao Corporation (Kao) conducts business under
the ethos of "Yoki-Monozukuri," a Japanese phrase
that the company defines as “a strong commitment
by all members to provide products and brands of
excellent value for consumer satisfaction.” As such,
Kao is committed to helping enrich the day to
day lives of people around the globe. This is done
across three core fields where Kao develops and
markets consumer goods: Beauty Care, including
cosmetics and skin / hair care products; Human
Health Care, covering functional health drinks and
sanitary products, and; Fabric and Home Care, such
as laundry detergents and household cleaners. In its
chemical business, another pillar of Kao's operations,
the company manufactures industrial products
catering to the needs of various industries.

Kao's chemical business operates through a
network of worldwide bases which handle a vast
array of goods, from fat and oil-based products
through to surfactants and toner, in order to
meet the diverse industrial needs of its customers.
With regulatory control over chemical substances
becoming increasingly tighter both at home and
abroad, keeping up with the applicable regulations
of each country has become even more critical
in the uninterrupted import and export of these
products.

Mr. Masayuki Abe, Senior Vice President of
Enterprise Information Solutions and Executive
Officer of Kao, explains the background of this
project as follows: “Our corporate philosophy 'Kao
Way' places emphasis on integrity as one of its

key values, and to this end the company has been
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reinforcing compliance measures accordingly. On the
other hand, with our chemical business expanding
both in terms of volume and geographical
footprint, it had become necessary for us to have
an automated system capable of expeditiously
checking for applicable regulations and checking
against lists of restricted parties as needed”

Earlier, in 2009, Kao had adopted SAP's Global
Trade Services (GTS) for its trade management
system in Japan to ensure regulatory compliance
management across the company'’s trading
operations. Roll-out to the company’s overseas
operations had to be abandoned, however, due to
technological difficulties at the time in integrating
across varied core systems. The task was conversely
managed across several non-GTS systems, relying
heavily on cross-organizational cooperation. In
light of recent advancements in IT, changes in the
global business environment, and the need for a
more robust check system, the company resumed
deliberations in 2015 on upgrading and deploying
GTS across its global operations.

Ms. Yukari Kinami, a project member in charge of
GTS from Product Safety & Regulations, Chemical
Business Unit, which leads regulatory compliance
practices, explains the reason as follows: “While
global trading is expanding, local regulations
are becoming tighter and tighter every year.
Reinforcement of the compliance system therefore
had become a priority issue for the chemical group!

As its technological partner for the project, Kao
selected Tata Consultancy Services Japan (TCS

Japan). Its parent organization Tata Consultancy

Services (TCS) is an official SAP global service
partner, boasting over 15,500 SAP consultants and
a wealth of experience in GTS implementation and
upgrading. Kao held TCS Japan's capability to cater

to future support needs in high regard, lending

to TCS' broad global network which covers each
of Kao's overseas markets, and thus formed the
project’s implementation framework around it. The
project for “shielding” Kao from compliance risks

associated with trading was thus named "AEGIS!

Pursuing “Continuous Innovation”
- Challenging Mission of Connecting Japan and the U.S.

The project involved two sets of goals; upgrading
of the SAP GTS system employed in Japan, and
roll-out of the same GTS version within Kao's U.S.
operations. Not only were these goals in line with
the company’s frontline business requirements, but
they also "had significant impact in terms of systems
operation,” remarks Mr. Kenichi Kaneda, Director
for supply chain management, Enterprise Business
Excellence, Enterprise Information Solutions.

“Introducing an existing system from our Japan
operations to those overseas was something we
had never done before. While it had previously
been deemed too technically challenging to
implement a single template across all our bases
worldwide, given advancements in hardware and
infrastructure we felt that the time was right to take
on this challenge. Firstly we would enhance the
GTS functions used in Japan, and then deploy the
system in our U.S. bases as a pilot for global roll-out;,’
adds Mr. Kaneda.

Use of a uniform template makes it easier for the
tacit knowledge and new technologies developed
in Japan to then be applied globally in one

sweeping move. Upgrading of the system in Japan

M Project Overview

and implementation across U.S. operations were
thus carried out in parallel, as a precursor to future
global roll-out. As project manager Mr. Kazuhiro

Yamaguchi, of the Enterprise Information Solutions,

Mr. Kenichi Kaneda

Director

Supply Chain Management,
Enterprise Business Excellence,
Enterprise Information Solutions, Global

M Kao Pursues “Yoki Monozukuri (Good Manufacturing
from the Consumer’s Perspectives)” in 4 Business Fields

Chemicals Oleo chemicals, Performance chemicals, Specialty chemicals

http://chemical.kao.com/jp/

Beauty Care

i
Jisk

@

-
¥
- |

b

JI 2% Human Health Care

Fabric and
Home Care

1. Upgrading of GTS and transfer of server
from Japan to U.S. carried out in parallel

@ Bases of Chemical Business Unit

@ Bases of other business units

® Downtime reduced to approx. 13 hours through 3-step testing
® Project completed in 3 months

2. Development of GTS global templates and
pilot implementation in U.S. subsidiary

® New regulations taken in

® GTS system utilizing standard features to maximum extent

possible to allow future flexibility

® Cloud server installed to achieve coordination with Japan office
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Mr. Kazuhiro Yamaguchi

Project Manager

Supply Chain Management,
Enterprise Business Excellence,
Enterprise Information Solutions, Global

Mr. Masahiro Tokura

Project Member (BASIS)

Information Technology,

Information and

Communication Technology,
Enterprise Information Solutions, Global

M Schedule

orchestrated this complex mission.

“The work of upgrading would center on SAP's
IT infrastructure BASIS, while implementation in
the US. would predominantly involve application-
related work. We therefore felt that it would be
possible to run them in parallel, says Mr. Yamaguchi.

Since the GTS used in Japan had a very few
legacy system constraints, the upgrade could be
undertaken using many of the standard features
and with minimum add-on development.

Still, there was a possibility of the upgrade
triggering bugs in linked systems, so meticulous
execution was imperative. In this project, thorough
tests were conducted at each stage of the
development environment, test environment, and
pre-production rehearsal. Reduction of downtime
required for system migration to the production
environment was also pursued through the tests.
Here, TCS' expertise was fully capitalized on, with
the bulk of data migration strategically prepared
in advance so that only the latest data need be
captured for transfer during final system migration.

“We had originally anticipated a downtime
window of 30 hours, which was ultimately reduced
to roughly thirteen hours by breaking up the work
steps, sorting out what had to be done on the day of
migration from what could be done beforehand, and
rearranging the order. The entire upgrade process
was completed in three months as initially planned.
We feel things have gone very smoothly, and have
seen fewer post-migration bugs than expected,’ says
Mr. Masahiro Tokura, BASIS lead for the Enterprise
Information Solutions, who was primarily engaged
in the system upgrade portion.

Concurrent to the upgrade in Japan, introduction
of the GTS system was undertaken within the

company'’s US. entity Kao Specialties Americas

(KSA). System requirements on both continents
were defined in unison so as to reduce the
workload within the team.

One of the key points in the roll-out project at
KSA was how to allow for the latest regulations
applicable in the U.S. "Kao has a system in place
that is used for managing and keeping abreast of
the latest international regulations on chemical
substances. Incorporating that information, we
worked closely with our colleagues based in the
localities to meticulously adhere to the strict rules
of the US., with a view to ensuring compliance
through the roll-out of GTS,"Ms. Kinami explains.

Another important point was how to link and
manage which regulation affected which product.
Mr. Kazuhiro Ottomo, of the Enterprise Information
Solutions, remembers the enormous pressure faced
by the project members. “We took every measure
to ensure full coordination between the Chemical
Business Unit and other related departments, as
even minor inadequacy in the data could result in a
legal violation!

Further, the project took on the challenge of
moving the system, which had been maintained
on premises, into the cloud. Not only was GTS
built on the cloud, but the cloud server itself was
established in the US. As Kao has several entities
other than KSA operating in the country, such as
Kao US.A, etc, coordination of the newly deployed
GTS with Kao's existing systems both in Japan and
the U.S is expected to yield significant benefits.

While some unexpected errors in connection
with cloud server installation in the U.S. were
encountered in the lead up to roll-out, each of them
was carefully resolved, allowing the GTS system
to go live at KSA from April 2016. The roll-out has

made a smooth start without any major failures.

Schedule 2015 2016
Jul - Sep

% Project kick off

wn

Requirements definition Design / development / test

cope of this project 1

Upgrade of GTS in Japan

% Upgraded GTS going live in Japan
% Migration method for Japan GTS finalized
% Requirements definition for US implementation reviewed

% GTS implemented &
going live in US

Mooooooooooobhoooooog

Development of global templates & pilot implementation in US
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Acceptance test in Operation 1
Japan = —

‘ System transition support :

Fl

Facilitating Growing Global Business
by Providing Functions in a Timely Manner

With the project accomplished, we asked
Kao what their impression is of TCS Japan's
contribution.

“The most laborious part in upgrading is
migration to the actual production machine. We
are thankful for the solid support of TCS Japan,
including their advanced preparation of a user
manual and 24-hour support structure during
migration. | really feel that we made it together!
(Mr. Tokura)

"TCS Japan's members flew over to join us in
the U.S. one week before going live. They made
the process clear and explicit, like who would do
what at which step. This helped us reach the final
stages without any major issues.” (Mr. Ottomo)

“It was more like one team from the
beginning, rather than two different companies
just happening to work together. They were
very dedicated to the project. Since TCS Japan

members acted as a bridge between TCS' global

members and us, | was able to concentrate on my
role of controlling of the project” (Mr. Yamaguchi)

The Enterprise Information Solutions at
Kao concurrently runs multiple development
projects, including this one, working closely with
the user departments. Among such projects,
Mr. Abe has particularly high hopes for future
recommendations from TCS Japan.

“Kao's business is now growing on a global
scale. Our mission as an IT division is to respond
to various business requirements by providing
necessary functions in a timely manner, and we
must give each of the projects tangible results
as was done in this project. | have had the
opportunity to visit TCS' Japan-centric Delivery
Center in India and felt the facilities and functions
owned and accumulated by TCS globally would
be of great help to us. TCS Japan completed the
project as planned, and we look forward to the

ideas that they will present us in the future, too."

Mr. Kazuhiro Ottomo

Project Member (GTS)

Supply Chain Management,
Enterprise Business Excellence,
Enterprise Information Solutions, Global

*Japan-centric Delivery Center (JDQ),

established in Pune, India in 2015,
is TCS' delivery center specifically
designed for Japanese customers.
With many associates from TCS Japan
stationed, too, the center aims at
instillation of the Japanese quality
mindset and integration of TCS’
globally accumulated knowledge.

future efforts.

as One Team with Kao

Fr Here, the project members from TCS Japan
PROJ E T t:ll us about what"theyhhave gained fro:
t ject, thei tst
MEMBERS e project, as well as their next steps an

Taking on a Big Challenge

Project members from TCS Japan

This was the first time for TCS Japan to work with Kao.

We have formed a global framework to carry out the project for
Kao, with TCS consultants versed in GTS implementation joining
the project members in Japan to provide the latest knowledge and
expertise based on that adopted by global enterprises. In addition,
the JDC in India was used for GTS testing and delivery.

Also, members from TCS Japan served not only as engineers
but also as a bridge between TCS' international members and the
Kao members working in the company’s overseas bases. They
facilitated smooth communication of Kao's quality expectations on
one hand, and the effective development of TCS' corresponding
solution based on the company’s expertise on the other.

Over the ten-month project, we worked closely with the
customer, TCS consultants, and TCS Japan members stationed

in the customer’s information system division along with

accompanying Kao members whenever they traveled to the US.
From the beginning, we were struck by the customer’s evident
commitment to this project, and were moved by the fact that they
had openly acknowledged us as one team. This kept us highly
motivated throughout the project, with a sense of excitement in
being party to a big challenge together. We are deeply grateful for
the valuable experience and the sense of accomplishment that
this project has given us.

The project has also been a great opportunity for us to deepen
our understanding of Kao's business and accustom ourselves
with its corporate culture and practices. Combining this valuable
experience with TCS' diverse expertise and experience that we
believe will contribute to Kao's business, we aspire to deepen the
level of trust placed in us as a partner by delivering on Kao's needs

for cutting edge expertise and technologies.
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Global Perspective —Customer Experience

Soaring into the Future:

How the Internet of Things is Driving
the Next Wave of Transformation for Airlines

» Transformation in Airlines

Airlines are the least profitable node in the aviation value chain,
well behind global distribution systems, travel agencies, MRO
(maintenance, repair, overhaul) firms, and ground handlers. Though
the earliest adopters of technology, airlines are now striving to
modernize their legacy processes and systems with a focus on
driving operational efficiencies and quality, improving top-line
growth margins and market presence. The push to transform stems
from the rapidly changing dynamics of customer expectations
as well as employee satisfaction in the wake of competition,
regulations and financial considerations. In today's increasingly
commoditized and price-sensitive market a differentiated customer

experience has become the key to building competitive advantage.

@ |oT is the Next Big Thing for Airlines

Digital technologies have been at the forefront of the
transformational shift to customer-centric service delivery, and
simplified and efficient operations. Social media, for instance, not
only allows carriers to communicate up-to-date information to
customers, but also track their sentiments regarding the services
they avail. Using advanced analytics, airlines can now build a
360-degree real-time view of the customer to use it for targeted
marketing campaigns or in-flight differentiated experience.
Digitization can also help airlines simplify underlying processes
and improve workforce productivity, both of which often have

a spillover effect on customer experience. Access to relevant

Head of Airlines and
Hospitality Practice, TCS

Balaji Jagannathan

Balaji Jagannathan heads the Travel and
Hospitality practice within TCS. He has over -
17 years of experience in the travel industry
and has worked with leading airlines and
global distribution systems in the areas
of IT strategy and roadmap, innovation
consulting, and transformation delivery. In
his current role, Jagannathan supports TCS'
clients in strategy formulation for customer
experience management, e-commerce,
mobility, big data, IoT, and enterprise

architecture transformation.
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customer information on tablet devices inflight is enabling
flight attendants to serve them better. Airlines are digitizing on-
board processes that previously had to be completed manually
for crew enablement towards better productivity and customer
service. Going forward, the intersection of Internet of Things
(loT) and other technologies, such as robotics and artificial
intelligence (Al), will result in numerous opportunities for service
delivery improvement.

In many ways, the 10T is a natural fit for the highly dynamic

airline industry. Its application is essentially about monitoring

and orchestrating the movement of assets and people across
space and time zones; from aircrafts, unit load devices (ULDs),
baggage and engineering components, through to crew and even
passengers! While some airlines have started experimentation with
|oT, others are watching to see the outcomes. KLM uses a robot
to guide travelers through airport terminals; Air New Zealand
uses a digital bracelet to allow people to track their young wards
flying alone. Going forward, a smart, holistically-connected loT
ecosystem that brings together all entities and assets in the

aviation value chain is likely to be the new norm.

> Five Key Areas for loT Strategy Formulation

To maximize the benefits from loT, we believe that airlines must

formulate their IoT strategy around the following five key areas:

® Hyper-personalization

The proliferation of digital devices gave airlines a platform to
deliver new services to customers and collect new information
that they could use to personalize those services. The next step
should be to hyper-personalize the entire travel experience
through data generated at each point of interaction from home
to airport to aircraft. Virgin Atlantic, for instance, leverages
Heathrow's beacon network to automatically trigger Business
Class passengers’ mobile boarding passes for presentation as

they approach their private security channel.

®Track and trace

loT can enable a range of track-and-trace applications in
a smart and hyper-connected aviation ecosystem. Today,
permission-based tracking allows contextual, location-based
information such as waiting time, gate change, and flight
delays to be delivered to passengers. A long-term consolidated
view of passenger journey data could deliver critical insights
for infrastructure optimization and customer experience
management.

Baggage is one of the most common pain points in the travel

industry. The Emirates Group offers a beacon-based solution that

not only alerts airline staff to luggage mishaps, but also notifies
customers when their bags reach the baggage claim section.
Even cargo ULDs are becoming more intelligent and delivering

real-time tracking data for air cargo.

® Proactive alerts and actions
The sensorization of customer-facing infrastructure and

processes is already enabling proactive delivery of information
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and services. The emphasis now will be on prediction and
prevention rather than post-facto resolution. Managers of a
busy airport lounge, for example, can receive timely alerts on
refreshments and consumables that need to be replenished
before customers discover the shortage and express their

displeasure.

@ Higher operational efficiency

We believe loT's predictive capabilities will completely
transform the industry’s traditional approach to operations
management. Most modern day aircraft engines are already
embedded with an array of sensors that generate terabytes of
data per flight. At present, that data is downloaded after the
flight for post-flight analysis. With loT applications, flight data
can be analyzed during the flight, creating truly transformative

possibilities. A proactive approach would streamline the MRO

processes and make inventory management and maintenance

scheduling more efficient.

@ Product or service monitoring

With everything from physical infrastructure to aircraft to
personnel connected through an loT ecosystem, airlines can also
explore opportunities to drive marked improvements in ancillary
products and services. They can leverage sensor data—from
location to emotion—to upsell ancillary offerings such as lounge
access, fast lane access, and so on. Airlines are also investing in
high-end products, such as first class private suites, to pamper
customers with a luxury hotel-like experience. By integrating
enterprise systems with the loT ecosystem, airlines will be able
to monitor the performance of these ancillary offerings, in terms
of rate of adoption and usage. Such real-time insights can help

them structure their offerings better.

> Ensuring a Smooth Take-off: Addressing Key loT Adoption Challenges

It is evident that the loT has immense potential to revolutionize
multiple aspects of the airline business model. However, some
challenges must be addressed before embarking on a large-scale
loT implementation. Some of these challenges are described

below:

Stakeholder diversity

The aviation industry involves several external stakeholders with
their own IT ecosystems. So, as airlines evolve in their adoption
of the loT, it becomes necessary for them to look beyond their
‘localized’ enterprises, and consider working with other stakeholders

guided by a common loT vision.

Geographical spread

Most airlines operate on a global scale across multiple
geographies, each with its own cultural context and level of
technological maturity. A successful loT strategy will therefore
have to account for these regional variations. For instance,

low connection speeds in certain markets can pose a serious
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challenge to loT deployment, which relies heaviliy on hyper-

connectivity.

Security and privacy considerations

Security and privacy have to be accorded top priority for any
loT initiative in the aviation sector. Privacy becomes a critical
issue with the deployment of advanced technologies such as
facial recognition, which increase volume of private customer

data.

Complex legacy systems

The technology ecosystem of most airlines continues to
host complex legacy systems and architecture. This poses
certain challenges in integrating loT technologies that are at
a nascent stage, with communication and security protocols
still undergoing evolution. Therefore, during initial phases for
loT initiatives, airlines should focus on mature technologies,
like beacons, and simpler components that are more easily

integrated.

I Cognitive era is not very far away - it's high time to start the journey

Adoption Approach
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> Transforming into a Cognitive Enterprise with the loT

Even as airlines gear up for the loT revolution, the transition
toward a cognitive era in business has already begun. The loT
capabilities that airlines build today will play a key role in helping
them evolve into cognitive organizations tomorrow.

For airlines, the ideal loT adoption strategy would be a blend
of discretion and ambition. One possible approach would be
to employ a ‘start, learn, prove, and improve’ methodology that
allows them to experiment with new technologies in a progressive
manner. The first step is to explore opportunities that fit into
a 'sense and make sense’ model. These are initiatives that are
essentially simple to realize but deliver value that makes eminent
business sense—for example, delivering location and context-
based offers to customers. The next step should be to enhance
the self and situational awareness of different components.
These could be travel bags and ULDs that can recognize both
location and context and collaborate with other intelligent nodes
in the vicinity, or with a central logic. The final step in the loT
deployment process would be to extend these capabilities across

a connected and collaborative loT network that includes all nodes

within the aviation ecosystem along with a robust set of machine-
learning and Al algorithms that keep evolving in terms of maturity,
confidence levels and self-learning capabilities.

With this approach, airlines will be ready to take off in the
direction of true cognition, where the enterprise is self-learning,
intelligent, and self-thinking. Companies with a vision of evolving
into such a cognitive enterprise will regard the Internet of Things

as a powerful enabler.
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Sponsorship of ACM-ICPC 2016, an International Programming Contest for
Tertiary Students to Pit Their Programming Skills against One Another

BATCS (& OV E1—2BFDERF R TH S Association
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TCS Japan is a sponsor of the Asia Tsukuba Regional leg of
ACM-ICPC 2016, an international intercollegiate programming
contest organized by the Association for Computing
Machinery (ACM). In the contest, teams consisting of three
university or technical college students each demonstrate their
programming, problem-solving, and teamwork skills to vie
for the world championship. In the Japan online preliminary
held on June 24, approximately 400 teams from some 100
universities nationwide competed against one another.

The Asia Tsukuba Regional leg, the qualifier for the world
finals, is to be held in October. The winning team will advance
to the world finals, where they will have the opportunity
to hone their skills as they compete alongside some of the
world's engineering elite of tomorrow.

The contest presents a great opportunity for participants
to meet a broad cross section of students from home and
abroad, exposing themselves to different cultures and ways
of thinking, and in the process broadening their world view.
TCS embraces education as one of its core CSR values and
wholeheartedly supports this initiative as a platform for youth

to challenge themselves and grow.

2015 FDMRKRE, FHIE 3 ALKV CRRAZDTF— L
2015 world finals; University of Tokyo team (front) won third place
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http://icpc.iisf.or.jp/2016-tsukuba/?lang=ja (B%:#)  http://icpc.iisf.or.jp/2016-tsukuba/?lang=en (English)

BB | https/icpc.bayloredu/
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