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Innovation Insights

REHEDE—AVEHTEVRWAN Y MEERZEIH
A Beacon for the Future of Events
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Today's hyper-connected, digital powered world requires personalized
content to be delivered to customers quickly and at the right time to
catch and engage their attention and deliver path-breaking customer
experiences. Companies are keen to measure audience engagement
levels at company events for the delivery of proximity-based content to
improve experience.

Exhibitors and event organizers need visibility on delegate location and
movement, as well as time spent by individuals at particular zones at an
event. This helps assess attendee behavior and their level of interaction
with enterprise content, allowing organizers to identify areas of interest
and event success factors. Companies want to use this data to customize
information and collateral delivery to attendees even after the event, and
fine-tune upcoming events in a cost-effective and non-intrusive way.

Personalizing the experience for customers requires the ability to
leverage a combination of existing and new technologies. Challenges
include:

-Understand Return on Investment from event — sessions, booths, and
recreation activities

-Get real-time crowd density at event to manage event logistics

-Identify lost opportunities

-Use right technology to measure physical event KPIs

Smart badges are actually wearable beacons that can be used for
addressing these challenges. Tata Consultancy Services (TCS)" indoor
positioning and behavior tracking solution - the Smart Badge - is a
seamless solution that uses indoor-positioning and indoor-behavior
tracking to collect information about delegates based on in-premise
actions and offer engaging content based on their preferences and
behavior.

*TCS Smart Badge is an offering from CTO Incubation team headed by Anita Nanadikar,
Vice President.

TCS debuted its event tracking solution with a real world use case
by using the TCS Innovation Forum as the solution backdrop. The
premier invite-only annual event venue became a data laboratory that
strategically deployed a web of beacons to facilitate proximity- based
content and experience to delegates, along with real-time event analytics
for organizers. The innovative technology solution enables non-intrusive,
sensing-based solution to achieve interactivity, and data analytics that

® TCS Smart Badge #fZ TCS Smart Badge Outline
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offer insights to both delegates and event marketers.

TCS Smart Badge solution is a comprehensive analytics-driven, real-
time event and attendee tracking solution that can be used to engage
attendees, understand attendee movement, behavior and preferences.
In addition, the solution provides actionable insights to organizers and
exhibitors to improve event experience and lead conversion. The Smart
Badge based location tracking solution records delegate participation
levels. It analyzes relevant information, and transfers it to the back-end
platform for additional processing.

TCS Smart Badge Characteristics

- Ultra-thin beacon based solution

-Edge technology for receiving and processing BLE signals to measure
people presence based on proximity

-Patented technology for detecting presence of people in large
auditoriums and meeting rooms with multiple doors

-Rapid prototyping using frugal technology

-Real-time visualization at the venue showing popular exhibits,
attendance numbers, visitor density

-Post event personalized mailer based on attendee interests and event
analytics

-Powered by highly capable TCS Connected Universe Platform

“ TCS Connected Universe Platform is TCS' cloud-based Platform as a Service (PaaS) for
building loT applications.

TCS' solution ensures continued and relevant delegate engagement, a
key determinant of event success. With improved prospect identification,
customized messaging, and focused follow-ups, TCS' Smart Badge
solution has enhanced returns on investment for strategic events. TCS'
innovative solution enables:

®Real-time indoor location based tracking:

These self-powered beacons communicate via BLE with low cost
edge based data processors and collectors (RPi) placed throughout
the location to collect, filter and forward data to a cloud platform for
aggregation.

@®Enhances experience for delegates through:

-Real-time personalization, recommendation and opt-in identification

-Rule based alerts and notifications based on user preferences

-Comprehensive event journey reports with details including timeline
view of booths visited, duration, location and interactions

-Post event personalized mailer based on interests

®Data & analytics powers insights for event organizers:

-Real-time analysis - hotspots, booth and session attendance, delegate
time spent, path traversed and more

-Enables recommendations for delegates by capturing attendance data
and enhancing account profiles

-Post event insights for future events using traffic flow and content
analytics data generates - logistics, booth location organization, future
event layout, session popularity and speaker schedules

-Targeted marketing opportunities by identifying high-value prospects
based on rich profile data and behavioral attributes

-View detailed information about every delegate based on their
interactions throughout the day at the venue

As wearable technology continues to progress, more companies are
leveraging cutting-edge beacon technology to turn ordinary badges into
wearables that provide an enhanced event experience, and offer insights
on attendee behavior and preferences.

8 TATA CONSULTANCY SERVICES JAPAN
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Machine Learning Smart City Software
for Optimizing LED Streetlight
Operation and Improving
Environmental Friendliness and Safety

TCS has unveiled intelligent software that allows cities to derive
greater value from LED lighting by reducing the typical four
to five year payback period almost by half and facilitates the
development of environmentally friendly, safe streets. This allows
cities to invest in other smart city projects sooner, cuts energy
consumption using self-learning algorithms, and improves public
safety by responding to real-time changes in traffic, weather,
and people movement.

The cloud-based Intelligent Urban Exchange (IUX) software
capitalizes on ambitious efforts by cities of all sizes to replace
power-hungry conventional streetlights that are said to consume
40% to 50% of a typical city's energy budget. Designed for both
conventional and LED streetlights, it acts like a virtual energy
advisor for mayors, city managers, and urban planners. IUX
can deliver an additional 15% to 25% in savings, on top of the
roughly 50% energy savings from energy-efficient LED lighting
alone, by optimizing streetlight operation using machine
learning and predictive analytics on real-time and historic data.
It enables individual streetlights to respond to real-time events
by automatically adjusting city lighting to suit changes in crime
patterns, traffic, people movement, and weather. For example,
streetlight luminosity can be automatically increased to enhance
public safety when crowds amass around a traffic accident
waiting for first responders. The software can also recommend
that streetlights be dimmed to save money when bad weather
keeps people indoors, increased in response to pedestrian

activity, or adjusted to resolve light pollution complaints.

IUX (RS Ba¥iE. HAEDWEBH 1 b (HFEDH) TTEWEITET,
For more information on IUX, please visit:
https://www.tcs.com/intelligent-urban-exchange
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TCS Launches Its First Drones Research
Lab in the U.S. for Industrial Application

TCS has opened its first Drones Research Lab in the USS,, at its Seven
Hills Park Innovation Center located in Cincinnati, Ohio, to address the
rapidly expanding demand for unmanned aerial vehicles and business
solutions across industries.

The TCS Drones Research Lab - featuring both indoor labs,
showcase, warehouse, and outdoor terrain footprints — provides a
rapid experimentation and co-innovation environment for customers
to build solutions for specific industry problems in accelerated
delivery cycles. Part 107-certified (commercial drone regulations set
by the U.S. Federal Aviation Administration) pilots based at the Lab fly
fully equipped drones to collect data for specific industry use cases.
Advanced computer vision* and machine learning / deep learning
algorithms enable fully automated processing of the drone captured
images to reveal precise insights.

Expected industrial applications of drones include flying them
to inaccessible disaster-stricken areas to determine the extent of
the damage for insurance claim settlement and transporting parts
in manufacturing plants. The fully operational lab is demonstrating
solutions designed for
specific industries and
specific environmental
applications.

*A field of computer
technology for realizing
vision

TCS Wins Pega 2017 Partner Excellence Award

TCS has been awarded the Pega 2017 Partner Excellence in Driving
Customer Success: Advanced Practice Development Award. TCS
demonstrated leadership both in the number of certified employees
and in the breadth of certifications completed.

TCS is a Pega Strategic Consulting Partner, the highest level of
service partnership. TCS has one of the largest Pega ecosystems,
with more than 75% of its Pega focused employees being certified
specialists. It also has a global business solution center focused
on Pega technologies and established academic partnerships that
enable TCS to successfully deliver business outcomes to shared Pega
and TCS clients.

In addition to this esteemed accolade, TCS received the Business
Transformation in Communications Award in 2015, and TCS Japan

received the Pega Japan Best Partner Award in 2016.
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[ Alleviating Severe Manpower Shortages in IT Divisions ]

In no other part in the world is the aging of society coupled with
a low birth rate more acute than in Japan. The retirement of baby
boomers en masse is further accelerating contraction of the working
population. As a result, many industries, particularly logistics and food
service industries, are now experiencing labor shortages, highlighting a
concern that conventional structures will no longer enable businesses
to operate effectively.

At the same time, business today is heavily dependent on IT. System
failures can directly trigger interruptions in business and subsequent

substantial losses. Meanwhile, system configurations are becoming

Figure 1: ignio Overview

increasingly complex. The resulting deluge of tasks—everything from
overseeing system operations and responding to failures, through
to detecting advance signs of failures and implementing preventive
maintenance measures—often overwhelms the already stretched
resources of information system divisions. The fact that a substantial
portion of resources is consumed ensuring stable operation of the
existing systems, without much bandwidth for driving business
innovation or creating new technologies, is another pressing concern.
Given these circumstances, a new approach is needed to relieve

corporate Japan's manpower shortages, while both reducing the

IgNIo

Recognition:
Understand the entire [T
environment accurately

Execution:

Logical deduction:
D

uce and derive
orkable solutions

Execute complex tasks in a
sequential manner without
being instructed

L N

Customer’s Coordination with existing operation tools

T

environment ITSM* CMDB* Monitor Detect Manage

*ITSM: IT Service Management, CMDB: Configuration Management DB

ignio Capabilities

e Standardizing and automating server
EYINTHIEL M operation
e Automating lifecycle management

* Automating VM/server creation
e Automated middleware installation

Provisioning

e Checking availability status for OS
Health Check and applications

e Integrative management of OS,

Blue Print middleware and Business flow

e Incident recovery by detecting incident
Self Recovery occurring point in OS/middleware, and
performing automatic recovery process

® Reduction in operational lead-time

B Improvement in operational completeness

® Drastic mitigation in number of incidents

B Improvement in availability for entire system

| Significant reduction in management tasks done by customer system representatives
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and increasing the quality of IT operations.

ponse to these mounting issues, Tata Consultancy Services

xecutes the optimal solutions.

1 Al-powered IT-operations automation solution offered

R
globally by Tata Consultancy Services (TCS). It incorporates cognitively-

enabled automation in T operations to autonomously learn a company’s
business flows and system configurations, and then recommend and
execute optimal solutions. Possessing exceptional “recognition;,"“logical
deduction,”and “execution” capabilities in the context of IT operation, ignio
autonomously learns the IT environment in which it is deployed, identifies
the root cause of and resolves failures at hand, and goes so far as to
prevent the occurrence of potential future system failures. Following its
launch in the US. and Europe in 2015, ignio has been adopted by numerous
leading global companies, delivering significant business impact through
dramatic time and resource reduction required for both IT operations and
system failure recovery. With full service support now in place, Japanese
customers can readily take advantage of the benefits that ignio has to

offer. As mentioned earlier, ignio has three prominent capabilities (Figure 1).

Recognition: ignio is equipped with a feature called “Blue Print,’
which allows it to comprehend the system environment, including
servers, applications, and business functions. Blue Print enables ignio
to learn and understand how IT asset groups relate to each other and
how they are used by the customer. This serves as the base data and
fundamental understanding on which ignio acts in the event of a
system anomaly or failure.

Logical deduction: ignio learns the relationships between different system
components, and in the event of a system failure then recommends a
solution based on logical deduction of the root cause and where it will
impact next. ignio can also function autonomously to execute solutions.
Take, for example, a server failure which often affects other surrounding
servers and components—the resulting plethora of alerts then makes it
difficult to identify the root cause. ignio leverages the Blue Print data to
search for the root cause and then implements a solution automatically. If

the root cause is eliminated and the system is brought back to its normal

Japan (TCS Japan) has recently launched the cognitive automation®

solution “ignio” for the Japanese market.

logy that autonomously collects vast amounts of information from a multitude of sources, performs trend analyses, and then recommends and

[ Al-powered IT Automation Solution ]

state, the remaining alerts are aggregated and closed. If the issue remains
unresolved, then ignio once again searches for the root cause and takes
autonomous action to eliminate possible causes of the failure. Information
systems staff will very quickly realize that their routine tasks have reduced
dramatically and their service quality has improved significantly thanks to
ignio. With the substantial time reductions to system failure resolution and
restoration of mission-critical systems through automation, information
systems staff can now focus attention on developing IT strategy, raising
the quality of maintentance services, and ultimately contributing to a more
robust system.

Execution: ignio not only tracks data of systems in operation, but also
continuously studies the activity of CPUs and memory nodes on a real-
time basis. This allows ignio to be aware of expected data peak days or
time-windows and make recommendations, such as system extensions,
in anticipation of resource shortages stemming from insufficient CPU /
memory availability, and to automatically and autonomously execute a
solution. Batch processing can also be simulated so as to predict possible
failures and implement measures to forestall them. This feature helps a
great deal when new technologies are adopted, too. While it may take
several weeks for even an expert to determine what impact a new
technology will have on the existing IT environment, ignio can reduce the
time by more than 90% and present a clear conclusion in @ much shorter

period of time.

ignio, as a solution, does not depend on a particular OS or
application. It is optimized to adjust to the overall customer
environment and can work with any kind of system, irrespective of
the industry in which the customer operates. Also, while many system
automation tools require customer processes to be put into preset
patterns, Al-powered ignio does not have such constraints. ignio is
designed to understand and learn the environment and automate

processing in an optimal way.

[ Helping Japanese Customers with IT Infrastructure Transformation ]

To support customers’ business, TCS Japan has key offerings to
facilitate transformation of their IT infrastructures (Figure 2). First,

TCS Cloud realizes transformation of the technology platform. Unlike

existing cloud services, TCS Cloud services are put in a “white box,’
thus affording speed and high availability of operations. The second

offering, PRISM, is a comprehensive IT service management solution
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which helps transform the operation model. Operation processes that
are consolidated and standardized based on ITIL enable efficient and
speedy services. Finally, ignio powerfully promotes transformation of IT
infrastructure operation through cognitive automation.

The key benefits of incorporating ignio into IT infrastructure
operations include a reduction in the time for service requests to be
fulfilled, a reduction in the time taken for root cause identification
of an incident, and expedited road to recovery. Since one can now
realize a robust system that is almost liberated from failure-associated
downtime, not only is the burden reduced for the IT division, but
delays in making business decisions and taking action in sales and
administrative divisions can also be prevented.

Post-merger system integration is an increasingly common challenge
for many Japanese companies today, and it generates increased
system complexity. When developing standardized IT operation
procedures for integrated systems is not feasible, a double-standard
approach is often employed as a workaround until deployment of the
new system. When a failure hits the system under such circumstances,
only the IT staff from the company originally using the system know
how to respond to it, which can result in prolonged downtime. Since
ignio autonomously learns the entire IT environment from a bird's-
eye view and automatically executes a solution upon occurrences of

failures, issues associated with system integration can be more easily

Figure 2: IT Infrastructure Transformation Offerings

resolved.

Even when companies do not go through a merger, their systems
are becoming progressively complicated and more prone to human
errors. Enterprise IT environments nowadays incorporate various
technology components, such as databases, servers, networks, the
Internet, and cloud, and they are shared across multiple departments.
Oftentimes their operation manuals include manual flows. It is no
joke that a user turning to the manual for help with a failure would
have to flip one Excel sheet after another, only to end up calling the
system manager to find what to do. The more flows that are non-
automated and dependent on individual skills, the higher the risk
of human error. ignio can be an effective countermeasure against
such risks. If the customer is currently handling failures manually,
TCS Japan first sends in a member from its ignio specialist team
to analyze and put together the customer procedures in manuals
and have ignio absorb them. Once the manuals are taken in, ignio
keeps improving the procedures through autonomous learning and
automatic resolution, to establish a superior failure-response flow. As
a result, human-induced operation errors are eliminated, and flawless
IT operations can be realized. While humans have certain limits in
how much they can remember or how accurately they can recall
from memory to make right judgment, ignio can respond accurately

and instantly without such constraints.

PRISM

TCS Cloud

® Standardization
® Transparency
® Dash Board

Technology Platform
Transformation

® Agility

® Robust

® White Box

Operation Model
Transformation

IT Infrastructure Operation
Transformation through
Cognitive Automation

® Automation

® High Quality

® Cognitive Management
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[ Achieving Pre-eminent Operational Efficiency in Diverse Business Settings ]

Today, business risks associated with system failures pose a major
challenge to companies across industries, and establishing a structure
for stable IT infrastructure operation is imperative. IT infrastructure
operation tools in the market, however, have so far enabled
automation of limited functions, such as system monitoring, and are
not capable of realizing operation services leveraging prediction of
failures and incidents. ignio, understanding the relationships between
different tasks in IT infrastructure operations, can reduce the lead
time of IT infrastructure operation services, improve integrity, and
substantially reduce the number of incidents through autonomous
automation and self-learning functions. For these advantages, ignio has
been adopted by numerous enterprises across the world (Figure 3).

A major global financial institution has succeeded in improving the
efficiency of operation checks of crucial web applications, reducing
time required by 95%. Another customer, a leading manufacturer,
has reduced the operation test time for a disaster control system
from seven hours to just 30 minutes. ignio produces effects outside
the realm of IT infrastructures, too. A major electricity company
has adopted ignio for onboarding of new recruits. Preparation for
accepting new recruits requires a lot of work, including provisioning
email account and PC settings. With introduction of ignio, many of

these processes are streamlined and automated, so what used to

Figure 3: Impact of ignio in Major Companies

take three to four days has been reduced to a mere two hours. By
automating manual tasks with ignio, it sometimes becomes possible to
get tasks that would normally require several dozen hours done in just
a few minutes. Transformation of this kind is not like anything that has
existed before. It is even possible that ideas once thought to be socially
beneficial but were abandoned due to lack of economic viability if
done manually, suddenly become feasible thanks to the increased
profitability afforded by ignio. These can thus be commercialized and
deliver significant benefits to society.

In yet another dimension, TCS has launched “ignio for SAP ERP” to
support customers' SAP operations. It is designed to enable automated
high-throughput in migration—an issue often encountered in SAP
and other business application system operations—as well as analyses
of problems in processing, and recommendation of remedies.
Additionally, it helps expand the applicable environment into fields
like End User Computing (EUC), and further improve operational
efficiency for the customer. TCS Japan has formed a dedicated team,
with a view to refining local expertise on ignio and delivering this
remarkable solution to Japanese customers in a way best catering to
their business requirements. TCS Japan will further look to expand use
cases specifically designed for the Japanese market, and contribute to

customers’ efforts to fulfill business ambitions.

Before After
. o Proactive health check of business- .
Financial institution N o 3-4 hours 10 minutes
critical web applications
a Manufacturer Disaster recovery system testing 5-7 hours 30 minutes
On-board and configure setting for
@ Utility company _ g E 3-4 days 2 hours
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. Triage, repair, and recover from .
Market research firm : o 2-3 hours 5 minutes
infrastructure incidents
' Predict impact of changes in batch
Insurance company : ) Months 2 hours
processing on business / technology
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