I am Tsuyoshi Kitani from the Technology and Innovation General Headquarters.
Thank you for your attendance. I would like to introduce you technology and
innovation we have been working on.
I would like to explain about it in two parts. The first part is about Digital
Transformation. I would like to take a keyword, Digital, to talk how we have been
working on it and how the business keeps changing. The second part is about
utilization of such technologies as AI, IoT, Blockchain, Security, etc.
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Now I would explain how we have been working on the first part, Digital
Transformation.
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This figure shows materials summarized by a research company somewhat
deformed and how the SI (System Integration) trend is changing. The graph does
not show our business volume but an analysis of the general IT market. Approx.
90% of the current business among SI is not digitalized and is called a traditional
SI/IT services. A stage where the traditional SI will be optimized is called Stream
I. And a process where the traditional area is getting digitalized over time is
called Stream II and a process where new destructive business is created
digitally is called Stream III.
A bar graph on the right side indicates that approx. 60% will be digitalized by the
end of 2025, but this is a prediction by the research company. I am not yet sure
if the actual IT market could be digitalized like this.
Now I would like to explain about Stream I, II, and III and our initiatives.
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First of all, automation greatly contributes to Stream I from an optimization point
of view. Stream II is related to Legacy Modernization by which the legacy system
is reformed safely and securely. With the Legacy Modernization continuing to
advance, how the data should be treated is one concern. I will introduce it later.
In addition, a stage where currently a quite advanced API (Application
Programming Interface) mechanism is getting ready is Stream II. Stream III is a
stage where utilizing new technologies including AI and IoT to create completely
new services can produce a brand new business model which changes the
ecosystem.

6

I would like to introduce our technical initiatives for Stream I. The first initiative
is called NTT DATA Core Methodology, which integrates development processes.
So far, we have acquired a number of companies including overseas companies,
and a Japanese development methodology called TERASOLUNA and
development methodologies from the U.S., and Spain, etc. are integrated as one.
We have been not only adapting these to a pure application development but
serially preparing development procedures including SAP, Oracle, and Salesforce,
etc. Especially when more than one overseas group company develops
collaboratively, hopefully using this method, optimization of the development and
quality improvements can be expected.
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The second is development automation we have been fully working on for five
years. Developments without source codes written are increasing, and creating
design specifications and automatically generating source codes help to skip a
part of a unit testing. This contributes to a shorter development period and
quality improvements. We have been working on automation of testing in addition
to developments in which no source codes are written. Applications can count
1,000 cases or more and the automation application rate is 97%, which shows
automation applied in a significant number of projects.
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What we have been promoting actively since FY2016 is an initiative for a Cloudbased development. Conventionally, development machines were purchased at
each project and a development environment was built there, which is still our
main stream. We have been promoting an initiative to make it on Cloud promptly.
This helps to get a complete development environment ready on Cloud, and
setting resources for development allows for a prompt development, leading to a
shorter development period. In addition, it has an advantage of skipping a
purchase of a range of development environments.
The main stream of the development is a waterfall model in which it goes from
upstream to downstream linearly, but a method called Agile development is
getting increased. This is a method of development by which critical functions
are selected among those to be developed in a sequential development manner.
A development environment which can realize this is available on Cloud.
This integrated development Cloud has been being deployed not only
domestically but globally. China adopts this method in offshore development for
Japan, and everis in Spain started to use this. We are not only utilizing this for
development of our products but have started to market this to our customers
as a commercial environment.
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I talked about Stream I until now, and now I will talk about a bit technical stuff of
Stream II. Recently, a digitalized system has been added to the existing system.
First of all these should implement an Application Portfolio Management which
analyzes customers' existing IT system assets. And, such a mechanism as API
used to combine the legacy system with external services will emerge. I will
explain this later. Next, once a digitalized area has expanded, I assume promotion
of data utilization is getting required with functional breakdown data
democratization with a container or micro services. I will explain this also later.
When it comes to the final Digital shift phase, such a mechanism as AnyCloud is
getting popular, in which information system can be operational on any Cloud.
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First of all I will explain about an API. For example, we create a path called an
API by which external services are linked in our account management system
called AnserBizSOL serviced to enterprises. Such a FinTech enterprise as
Money Forward can easily have an access to an account of a financial institution
through this AnserBizSOL and provide enterprises with a household account
function.
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In addition, big businesses have a lot of information systems, which are
independently created. Currently it is quite difficult to bond and utilize these
systems organically. To solve this situation, there arises a stream that data lake,
more simply, data warehouse is created, the data is fetched from the current
information system and given a meaning for its, then analyzed and utilized. As
this business called Data Democratization has been growing significantly, I guess
supports are required. Now I have explained Stream II.
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Stream III is a phase in which new business is created. Let me talk about our
initiatives for realization of innovative business, including Uber and Airbnb, which
destroy existing industries.
A wording, User Experience, is often used, which means increase of customer
values. For that purpose, power to design services is demanded. Adoption of IT
for current services does not mean creating a new service as services already
exist. In order to such a new mechanism as Uber, we have to think up new
services and there are three factors to make it happen; strategy, design, and
technology.
Strategy is an area in which business consultants who understand know-how on
customers' industries start to think up materials for non-conventional new
services.
Design is an area in which non-conventional services are planned. Methodologies,
including Design Thinking, Storyboard, and Customer Journey are used there to
plan a service for which customers or customers' end users find values.

Technology is a development of conventional information system but
technologies used are different. Not to speak of AI, IoT, and Blockchain, etc.,
development on Cloud has been realized, and engineers who are familiar with
development methods including Agile and DevOps are needed.
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We have been building up a structure to implement the innovation globally. The
Technology and Innovation General Headquarters along with overseas group
companies launched a virtual organization called Innovation Hub. We are working
on activities to make new proposals to our customers there.
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Also, we launched another initiative for Boston Exponential Hub in collaboration
with MIT media lab (which is located within the campus of MIT). In addition,
Global Hackathon was held for group companies, and a selected team from each
region gathers on November 20, 2017 for the final match in Barcelona, Spain. The
Open Innovation Business Contest was also held for the purpose of collaboration
with startups.
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Now I think I will finish introducing our activities on the first part, Digital
Transformation. The second part is about utilization of such up-to-date
technologies as AI, IoT, Blockchain, Security, etc.
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This page shows data from the research company. Automation of intellectual
labor in which AI takes over human beings has gotten a lot of attention recently.
IoT consists of numerous number of devices and the IoT market scale has been
expanding.
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We consider there are three major focus areas in the AI segment. The first one
is a customer contact area and front office services including customer support
are getting sophisticated there.
Secondly, service sophistication area is where middle- and back-office services
including investigation, etc. are getting sophisticated.
Thirdly, prediction and sign detection with a large-scale data analysis. This is the
area in which a range of vast data is analyzed to detect a sign, and is considered
to be related to services and social infrastructure.
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I would like to introduce each of those cases. First I will introduce our case
related to a customer support introduced in a call center or contact center.
Operators in the contact center receive diversified queries/comments, and it is
quite difficult to provide services properly. Though the database stores
information on answers to the past queries as FAQ, it is difficult to find a proper
FAQ which can answer the relevant query because each customer says
differently in his or her way. Our services utilize machine learning technologies in
NTT LABORATORIES when a keyword is extracted from voice-recognized
results to find an appropriate FAQ, and fuzzy search is also available.
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I would like to explain about the stuff like middle- and back-office services
including investigation, etc. A word, RPA (Robotics Process Automation) has now
been quite popular. Routine back office services by BPO have been automated
mostly by RPA. Operator works include a lot of operations which can be
automated using RPA tools, including a keyboard entry and click of a mouse, etc.
NTT Group also started business using a tool called WinActor developed by NTT
LABORATORIES. However, routine services will make a circuit soon, so I guess
what is important is to how non-routine services should be analyzed and
standardized. We believe that those services could grow into a big business by
being combined with AI and new technologies and made more sophisticated and
intelligent.
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Next, I would like to explain about a case of prediction and sign detection with a
large-scale data analysis. We are working on a challenge with a hospital in Spain
that we will catch the condition of a critical patient in an Intensive Care Unit
(ICU) two hours before he or she falls into a critical condition. A range of devices
are attached to the patient in the ICU, and those devices are connected
separately. Usually, if some emergency condition happens, more than one alarm
will sound, which makes medical staff to rush into the ICU for check. However,
catching a sign two hours prior to that condition would help them to respond with
appropriate medical care at that point. This is how signals from a range of
devices are detected as a sign, and machine learning is also adopted.
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As a familiar example, we evaluate the utilization of this sign detection and
complex analysis for the Air Traffic Flow Management of an aircraft. When we
board an airplane, a destination airport may be busy, and we have to stand by for
boarding because of that. However, if an arrival is one hour later, two hours later
or more, nobody knows actually that the destination airport would be busy at the
arrival time. We have been working on efforts on complex analysis of weather
conditions and flight delay to minimize the standby time.
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Next let me explain about IoT focus area. NTT DATA is not manufacturing and
selling IoT devices themselves but is considering services which utilize IoT
technologies. Roughly, there are three technical factors we have been working on.
In the case of IoT the amount of information is vast, therefore a large volume of
data must be processed/stored on a platform on Cloud and be processed in real
time sometimes. A technology relevant to those is the first factor. The second
factor is Edge side. The technology addresses an issue that the server side
cannot catch up with processing unless the device side has to take care of
processing for some amount. The third one is a technology which supports
growing threats of security due to IoT.
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I would like to explain about a Connected Car as an example of server-side
technologies. As the edge sends car information one after another, even if 5G
should be born in 2020, sending all information directly to the server side, a
communication path and the server might be overloaded. After the edge side
should process for some amount to reduce the amount of data, the data should
be sent to the server. In this case, a car or base station is treated as an edge.
Where and how the data should be processed must change dynamically depending
on requirements for services and communication path traffic conditions.
In the case of a car, it directly affects on human life, therefore, a notification may
be sent to the driver in real time. For example, when the car detects that a car
ahead is braking hard in 300 meters away, the situation at that time decides
whether it is good to send a signal to the server, to process the signal at the
server, and to notify the driver of the result or it is good to process and judge the
signal at the base station on the edge side and to notify the driver of the result.
The server has higher performance and can continue a variety of processing, but
it should be considered dynamically depending on the situation.
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Next is about Blockchain. As you already know, Blockchain is used as virtual
currency in some cases, and there are PoC taken place in different situations.
Currently, though we think it is very difficult to replace a large-scale mission
critical system with Blockchain, we consider Blockchain is effective in a
trade/financial area where a lot of players are involved, a system where real time
responsiveness is not demanded that much, and a system where records are
stored securely. We are still on the way of deciding how it should be used where.
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Finally, I would like to explain about security. An enterprise system is always
threatened by security issues. IoT devices are hijacked and attacks may start
there. We are using technologies from NTT LABORATORIES that communication
from a suspicious communication provide will be shut down once a suspicious
communication is detected at the server side.
Now I have finished briefing from the Technology and Innovation General
Headquarters.
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