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Abstract

With the arrival of a data-centric society, where various types of value are created from real-world
data, demand for system infrastructure and software-development methods as business evolves has risen
to an even greater level. In this article, we introduce various technological challenges and the efforts of
NTT laboratories, particularly the NTT Software Innovation Center, in developing an information-pro-
cessing infrastructure for the data-centric era to meet the requirements of business evolution and support

a data-centric society.
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1. Situation surrounding
information-processing infrastructure

Processes for solving real-world issues by using a
variety of real-world data are taking on greater impor-
tance. There is no shortage of examples of the appli-
cation of such processes. For example, in the manu-
facturing industry, factory operational data can be
used for forecast management and predicting equip-
ment failure. In the retail industry, weather data can
be used to forecast supply and demand and customer
behavior data can be used to plan marketing activities
and design store traffic flow. We call this process of
creating value from data data valorization. Besides
the intensification of competition between companies
and the worsening of environmental and social issues,
COVID-19 has forced society to transform into a
remote-work society. This state of affairs is forcing
society as a whole to undergo digital transformation,
and even greater expectations are being placed on
data valorization. We believe that such an environ-
ment will bring about a data-centric society in which
value is created from data for all aspects of life in
society, such as making decisions and predicting the
future. In a data-centric society, the role of the infor-
mation-processing infrastructure, which provides the
foundation for sharing and analyzing vast amounts of
diverse data, will become even more critical.
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Reviewing the history of technological progress to
date, we see that the information-processing infra-
structure has evolved steadily. In terms of system
infrastructure, processor performance has advanced
as a result of first boosting single-core central-pro-
cessing-unit performance through semiconductor
miniaturization then evolving to a multi-core proces-
sor architecture. The speed and sophistication of the
entire system has advanced due to performance
speed-up and scaling as a result of the evolution from
single-server processing to distributed and parallel
processing. NTT has proposed the concept of the
Innovative Optical and Wireless Network (IOWN) [1,
2], which, in addition to hardware and network
advancements, calls for improvements in software
supporting these technologies—in other words,
improvements in system-infrastructure technology.
In terms of software-development methods, in addi-
tion to the waterfall development model, which is
well-suited when large-scale, high-quality software
such as mission-critical software is required, other
development methodologies have become widely
adopted. These approaches include agile develop-
ment, a method well-suited for web applications,
which require rapid development for immediate
availability and reiterations for improving usability.
New software-development technologies that can
support accelerating business transformation are thus
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Fig. 1. Value chain in a data-centric society.

in demand.

Against this background, the NTT Software Inno-
vation Center (SIC) is engaged in the research and
development of system-infrastructure and software-
development technologies that can support a data-
centric society and business evolution. Through col-
laboration with each NTT laboratory, which special-
izes in related technologies, we are working to
develop a future information-processing infrastruc-
ture based on IOWN.

2. Information-processing-infrastructure
technologies for supporting a data-centric society

The broad flow of data valorization in a data-centric
society is shown in Fig. 1. First, data related to real-
world things and events in various real-world places,
such as sensing data and log data, are generated, col-
lected, and accumulated. Next, activities to apply
these data to real-world problems are carried out by
analyzing and converting these data. In many cases,
the data about the real world changed by such activi-
ties are repeatedly collected. By reiterating the cycle
of data collection, the real world is gradually
improved and real-world changes are continuously
tracked. With this process of applying feedback to the
real world using data as evidence, it is possible to
steadily change the real world in a positive direction
and provide value to customers in a variety of
domains.

We are engaged in the research and development of
the following information-processing technologies to
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support the value chain of such a data-centric society.
(1) Disaggregated computing technologies

In a data-centric society, high-speed processes are
required for all aspects of data handling, from data
generation to transport, processing, and delivery, to
valorize the vast amounts of data generated and used
in a data-centric society. NTT has proposed IOWN
and is also advancing research activities to achieve a
smart society. These goals share in common the
demand for high-speed, broadband networks and
high-performance computers. To develop such a
computer, NTT has proposed the concept of an archi-
tecture called disaggregated computing, which makes
maximum use of photonics-electronics convergence
technology (please see “Disaggregated Computing,
the Basis of IOWN,” NTT Technical Review, July
2021 [3]). We are cooperating with the NTT Network
Innovation Center and NTT Device Innovation Cen-
ter, which operate as part of the NTT IOWN Inte-
grated Innovation Center (established in July 2021 [4,
5]), especially in the area of system software (an
example of this effort is introduced in the NTT Tech-
nical Review article “Memory-centric Architecture
for Disaggregated Computers” [6] in the same issue
above).
(2) Data-sharing technologies

To truly use data produced in a data-centric society,
it will be necessary to combine data sets separated by
geography and networks as well as cross-multiply
data sets across organizational and state boundaries.
This cross-multiplication requires not only high-
speed networks and high-performance computers but
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also data management and processing in line with the
data’s generation and accumulation conditions, life-
cycle, and permissions based on data owners’ agree-
ments. Our effort to solve these challenges is intro-
duced in the feature article “Next-generation Data
Hub for Secure and Convenient Data Utilization
across Organizational Boundaries” [7] in this issue.
This effort is being carried out in partnership with
NTT Social Informatics Laboratories (established as
part of the reorganization of NTT laboratories in July
2021 [8]).
(3) Data analysis/valorization technologies

To create value from data, computers and informa-
tion-sharing systems are not enough. We must con-
front specific problems in each value-producing
domain and find appropriate combinations of data
and analytic methods for the diverse data sets and
methods that can be procured—in short, to formulate
the problem. This undertaking requires grounding in
statistics and machine learning and understanding of
each domain, and, along with these capabilities, sup-
port from tools and platforms. Because these capa-
bilities and technologies are needed in every type of
field, many NTT laboratories are engaged in their
development, with efforts especially centered at NTT
Computer and Data Science Laboratories (estab-
lished as part of the reorganization of NTT laborato-
ries in July 2021 [9]). At SIC, we are working on a
processing infrastructure that carries out high-speed
conversion of data to value on the basis of problem
formulation. A specific example of this effort is intro-
duced in the feature article “High-resolution Multi-
camera Analysis Infrastructure to Support Future
Smart Cities” in this issue [10].
(4) Software development technologies

In a data-centric society, because businesses and
services will need to evolve at an even faster tempo,
conventional methods of software development will
eventually hit a limit. We are thus engaged in the
research and development of technologies to achieve
new rapid software development. These technologies
include artificial intelligence (AI) that replaces or
transcends a portion of human software-development
tasks and allows Al and humans to work together. A
specific example of our effort is introduced in the
feature article “Test-activity Analysis for Efficient
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Iterative Testing” [11], which discusses technologies
to improve the efficiency of regression testing as soft-
ware functions are reiteratively added or improved.

3. Going forward

To achieve a future information-processing infra-
structure that meets the requirements of business
evolution and supports a data-centric society, we
must address the variety of challenges described in
this article. On the basis of IOWN, we are aiming to
establish each technology as early as possible in col-
laboration with partners in various industries and
experts in academic and industrial fields.
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