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The digital transformation (DX) is being promoted as a policy to create innovative business models

through digitization of operations and products, especially the industrial sector in Japan. In recent

years, DX has been emphasized in the fields of education, research, and libraries as an innovation

through the promotion of digitalization of library operations and services. This paper reviews the

importance of collaboration among university libraries and with national institutions such as the
National Institute of Informatics(NII) and the National Diet Library(NDL) by reconsidering DX from
a long-term perspective and discussed about a future direction for DX.

BIED BRSO PT, BEREL TEEREPLCEFTORAEDOT VS NALEBL TOERMLE VX 2T
TNDAIELL TDT VEN TV AT — A ay (DX)DHEESNTODIEEILRY, BECHE, ZLT
HEEOSHFTHREMEOEE Y —LADT P2NALOHEIZLDEFH L L TORIEEDXMIRTHSN T
V3. DXIZDOWTRHIMZZRE CIRXE 2L T, % ODXDFRELT, KFRBER LOEHECEL
TEREFIERT - B L E SR EHELL OEEREELOEBOEEMIZ OV TEELE.

Digital transformation, Library DX, university library, digitization, openness

1 Introduction

Consider starting with the notable
developments in information technology that
have occurred recently and society's response to
them. This year has seen the spread of
generative Al services such as ChatGPT
(November 2022), Bing Chat (February 2023),
and Bard (March 2023),

discussions and considerations are underway.

and various

The potential impact on libraries, one of
society's cultural institutions, is significant, and
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studies are beginning to be conducted. The
International of  Library
Associations and Institutions (IFLA) has issued
a declaration on libraries and Al titled as “IFLA
Statement and Artificial
Intelligence” in 2019, in which it states that it is
important to successfully integrate Al into

Federation

on Libraries

library operations [1].
Also, this year 2023, the IFLA began
considering Generative Al and Libraries, and a

document titled as “Generative Al for library
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and information professionals (draft)” was
published in June and discussed extensively at
the IFLA annual conference on 21-25 August in
which the author participated [2].

When applying information technology to
society, it is said that an important perspective
is to always be aware of how it can improve
people's lives [3]. In this article, the author
would like to look at the trend of Digital
Transformation (hereafter referred to as "DX")
and then how to apply it to the libraries from the

viewpoint to improve people's lives.

2 DX's position in information
technology

A chronological history of the use of the term
Digital Transformation (DX) in Japan is shown
in Table 1.

The Ministry of Economy, Trade and
Industry (METI) issued that” the DX Digital
Transformation Report” in 2018, in which
states that, from a policy perspective, DX is
being used rapidly, with an awareness of the
contribution of information technology to
people's lives by applying it to society, rather
than merely digitizing it [4].

The term of DX has come to be used in the
industry sector rapidly. It has been proposed to
include the improvement of business operations
by utilizing information technology within the
company.

In 2020, this movement was passed on to the
Ministry of Education, Culture, Sports, Science
and Technology (MEXT). Since 2020, new
terms related to DX have been created in the
field of education and research, such as
Education DX (3&DX), Research DX (W5
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DX), Culture and Arts DX (3U{L =i DX),
DX Human Resources (DX A#1) as shown in
Table 1. )

In 2021 and after, the DX movement in
libraries began to emerge, and in 2023, the
Ministry of Education, Culture, Sports, Science
and Technology's Council for Science and

Technology, Information

Committee,
Subcommittee for the Study of University
Libraries in the Age of Open Science released a
report titled "The ideal university library in the
age of open science
deliberations)" [5].

The report states that the digital
transformation that is taking place in the fields

of education and research is a key issue for

(summary of

university libraries.

120
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40 /#‘
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0 e r-’"ﬂ
2883854325388 1R
R8I gEIREERFE

Fig.1 The frequency of appearance as a topic on the
term of Digital Transformation

Footnote) the term of Digital Transformation was
searched after converted into Japanese characters as
T UHNNTUART A —AL 3 by Google Trends

Tachihara et al. used Google Trends to study
"Digital

Transformation DX" in Japan over the past five

the number of searches for
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Table 1 A chronological history of the use of the term Digital Transformation (DX) in Japan

Year Digital Transformation(DX) IT-related topics
Library DX(BIEEEDX) by MEXT, DXing the library(EI& 8
2023|%DX3"3) by Japan Association of National University |Generative Al
Libraries (JANUL)
2022|School DX{%#DX) in FY2023 Budget Estimates by MEXT
The "Library DX Demonstration Experiment(E B 8EDX 3
BES2ER)"by Shizuoka Prefectural Central Library. Online
Education and Digital Transformation at Universities and .
2021 Other Institutions "Educational Institution DX Green society
Symposium" (3B #8DX > )by National Institute of
Informatics(NIl)
Education DX(3F DX) , Research DX(BFZEDX),Culture
2020 and Arts DX(3C/EZEH#TDX), DX Human Resources(DXA#F) 56
by Ministry of Education, Culture, Sports, Science and
Technology (MEXT)
2019 DX Promoation in industry sector, The 2019 White Paper
on Information and Communications in Japan
DX report by Ministry of Economy, Trade and Industry
2018
(METI)
2016 Society 5.0
Cloud Computing, loT(Internet of
Early Things) ,Spread of SNS such as
2010s LINE,Popularization of smartphone, Al-Deep
Learning
Late .
20005 Wide use of the Internet, Web2.0
Early [First appearance of DX:Erik Stolterman and Anna Croon
2000s |[Fors.INFORMATION TECHNOLOGY AND THE GOOD LIFE |Popularization of Web, Google, Amazon
(2004)
1990s Internet, Windows
1980s Popularization of PC
1970s The computer age

Footnote) made with reference to White Paper Information and Communications in Japan, etc.

years, and found that it began to appear around
2017 and then increased from the end of 2020 to
the beginning of 2021 [6].

The term "digital transformation (characters
in Japanese: 7 VHNIT U RT H— AT a)
in Japanese is limited to Japanese sites and its
frequency of appearance as a topic is analyzed
since 2004 by Google Trends is shown in Fig.1.

The frequency of occurrence of the Japanese

=3

translated term of “F P HAIVKT U AT p— A

a.(Digital Transformation)” began to gradually
increase around 2017, with a sharp increase in
frequency occurred around 2022. Thereafter, the
frequency of occurrence has remained high.

As shown in Fig. 1, the rapid increase in the
CENVNFURT = AL av
(Digital Transformation)” in Japanese around

=

use of “ 7

2022 is estimated to the fact that many ministries
and agencies, including the Ministry of Education,
Culture, Sports, Science and Technology and the
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Ministry of Internal Affairs and Communications,
as well as the Ministry of Economy, Trade and
Industry, are now working on the promotion of
DX.

Of course, the frequency of use of the term DX
has been increasing in other countries in recent
years, but this phenomenon that the rapid increase
in the use of the term DX in Japanese around
2022 is characteristic of Japan and was not
observed in the data of the entire world, the
United States, the United Kingdom, and Germany
by the analysis of Google Trends.

The IT-related topics in the right-hand column
of Table 1 indicates how DX, which is currently
emphasized in Japanese society as a government
policy to create new innovations from the
promotion of digitization of organizations and
services, can be seen from a longer viewpoint.

In the 1970s, the use of computers spread
throughout society, and computers were used in
parts of library operations.

In the 1980s, computers became smaller and
more powerful, and they were used in many
places in society, leading to an increase in the use
of online cataloging services in libraries.

In the 1990s, the Internet was opened to the
public, and a variety of services began to be
offered on the Web, and libraries began to open
Web sites to introduce their services.

In the 2000s, services such as Google and
Amazon, which are connected to the present,
began to expand.

In the 2010,
technologies expanded further, and new concepts

network and computer

and services such as such as Cloud Computing,
IoT (Internet of Things), Spread of SNS such as
LINE, Popularization of smartphone, AI-Deep

Learning, etc. have come to have a great impact
on society.

Under these circumstances, DX has been used
in various organizations and domains as a motto
to promote the creation of new business models
through the further promotion of digitalization.

At present, many cases of DX seem to be
limited to single operations, but it is to be desired
that individual cases of DX will be linked with
each other in the future.

3 Diverse definitions of DX

It is said that the term Digital Transformation
was first used by Erik Stolterman and Anna
Croon Fors [4].

Stolterman et al. define it in the paper as
follows: "the changes that the digital technology
causes or influences in all aspects of human life.
The most crucial challenge for IS research today
is the study of the overall effects of the ongoing
digital transformation” [3].

It seems that the authors are simply stating that
DX is important in the study of information
services because digital technology has come to
affect society in general. It is important to study
the impact of the development of DX in society.

The second definition of DX is the 2019 White
Paper on Information and Communications
published by the Ministry of Internal Affairs and
Communications (MIC) in Japan, where DX is
redefined as “digital transformation is intended to
change the business model of that industry itself.”
[7].

Funamori proposes a three-step process of DX,
which occurs in three stages in the article "The
Difference between Digitization and DX"[ 8].

Dgbrowska et al. defined DT (the authors use
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the acronym DT for Digital Transformation) as a

socioeconomic change across individuals,
organizations, ecosystems, and societies that is
shaped by the adoption and utilization of digital
technologies.

In this definition, the key elements are
“socioeconomic change”, and importantly, DT
does not always lead to positive outcomes [9].

To realize a good life for people, both positive
and negative aspects of DX should be taken into
consideration. By taking this into account,
information technology can be used to realize a
better life for people.

The term of DX is now widely used in Japan to
refer to the transformation of various aspects of

society through information technology.

4 Practical examples of Library DX
The practical examples’ list of Library DX

compiled by the Japan Association of National

University Libraries is shown in Fig.2 [10].
The actual examples of Library DX include a

wide variety of things, such as provision of;

1. Chatbots/chat tools,

2. Library webinars for staff training by using
Zoom,

3. Digitization of library entrance records at the
corona pandemic,

4. Openness of bookshelves’ images on the web
for online browsing,

5. Reservation of library facilities through the
system of academic affairs,

6. Use of communication robot for new student
guidance,

7. On-demand support for classes and study
support activities by the library staff using the
campus LMS,

2023 Vol. 33, No. 4

8. Online reference by using Zoom,

9. Renewal of the library system and introduction
of IC tags,

10. Creation of an environment that allows users
to receive the reserved books during 24 hours

a day.

By collecting such diverse examples of library
DX, we can expect to obtain hints for future DX

improvements.

TRAHROK (ADD) $:30-0.05 WEBRLPH - BRREDP( 1) 8. -85 ARRNCERULIA - HEDIBD(1-C4. waAR

RALL (RE18D: 45 lklsmh’ Mﬁlﬂ hL:th»’,ﬂ km A9 NERAS VR
oy ADILPES |
b ’.Kﬁ‘m} RLoSivEmLY '*P Sf.Lane. ?ll'.l:&yﬂ:“‘/ CEARN AT
ErT 2EaR

Fig.2 The practical examples’ list of Library DX

Another set of DX practices is taken into
consideration. These six DX practices were
published as journal articles in 2021 [11-16].

The titles of the articles are as follows. The
Japanese titles were translated into English by the
author.

1. User support using online conferencing
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system-the case of the Seinan Gakuin
University Library [11]

2. Toward a University Library that creates
opportunities to put learning into practice [12]

3. Getting started with YouTube: The case of ICU
Library [13]

4. Review of E-Book development 2020 at Kyoto
University Library Organization [14]

5. Electronic exhibitions at the University of
Tsukuba Library [15]

6. Bringing library space online [16]

The practical examples of the library DX,
which was established during the corona
pandemic, include user support using an online
conference system and videos such as YouTube,

and holding electronic exhibit rooms.

5 New Challenges in Tsurumi
University Library

The change in social values resulting from the
corona pandemic has been provided an
opportunity for university libraries to review their
functions and values [17,18]. The future direction
of university libraries is estimated using the
efforts at Tsurumi University Library as a case
study.

Tsurumi University Library has been ranked
second in Japan in the overall evaluation in the
university library ranking of "AERA Mook
University Ranking 2023" published in 2022 [19].

Tsurumi University Library has faced the
renovation of facilities and equipment during the
corona pandemic in 2020 and 2021. When society
was in turmoil due to an unprecedented pandemic,
the library underwent major renovations.

What the Tsurumi University Library faced

during the corona pandemic was the reality that
no one comes to the library.
5.1 Library as a shared university facility

The first DX case study is the Tsurumi
University Library as a shared university facility.
The students need space for "online interviews"
with companies, and facuities need space to
attend "online meetings" or "online conferences".

Initially, the private work booths were located
in the department of employment support for
student, which handles clerical work related to
student employment.

It was decided finally that it would be
appropriate to concentrate them in the library, a
facility for common use on campus, and they
were placed together so that both students and

faculty can use them in a common manner.

Fig.3 Private work booths in Tsurumi University
Library.

5.2 Using the Library as a physical space -
Media Commons

Today, the ratio of paper media in the
transmission of information has greatly decreased,
you can see the scene both in the morning

commuter train cars and in the library buildings.
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The “students' shift away from libraries” has been
a common issue in university libraries since
before the corona pandemic.

The efforts to promote library use have been
done such as the creation of satellite libraries, the
placement of comic books, and the arrangement
of books in special classifications that attract
students' interest, have become topics of
discussion [20,21]. With the aim of fostering
interest in the original books through the viewing
of movies, an initiative was launched to
encourage people to read the original books with

interest by watching DVDs.

Fig.4 Using the Library as a physical space -Media

Commons

A QR code is attached to the DVD package,
and by holding up their smartphones, students are

shown where the corresponding book is available.

By actively bridging the gap between
audiovisual materials and actual books, we can
expect educational effects befitting a library as a
physical space.

5.3 Unlimited electronic magazine reading
service

The "Newspaper and Magazine Corner" had
been stocked with fixed-title magazines based on
purchase contracts with bookstores for many
years, but only a few of them were of interest to
students.

The "All-you-can-read e-magazine service"
was introduced in 2022, converting existing
paper-based magazines to e-books and expanding
the scope of subscriptions to approximately 700

magazines.

Fig.S Unlimited electronic magazine reading service

The unlimited e-magazine reading service will
be available through an application downloaded
to the user's own smartphone or tablet device,
connected to the campus wi-fi, and available
through the application in specified areas.

The service is expected to be effective as an

incentive to visit the library.

5.4 Expanded provision of academic
research materials

The library introduced a 3D printer is considering
3D printer data obtained through research as a

new academic research material.
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6 Discussions

The scope and concept of DX in Japan being
quite broad have been confirmed in this paper.
The term DX is often used in Japan as an acronym
for Digital Transformation., but DT is also used
in other countries, and there is no unification. It is
hoped that the concept of DX will be organized
and integrated in the future.

This situation is similar in other countries,
where various studies and discussions are taking
place as follows. Biichner et al. have said that
micro-macro analysis opens up important
insights into the multifaceted nature of digital
transformation(s), especially in terms of breaks,
frictions, and enablements of digitalisation
through organising and organisations [22]. The
thoughts of the authors that DX has a
multifaceted nature seems to be the same as my
consideration.

Hanelt et al. define DT as an acronym for
Digital Transformation that organizational
change triggered and shaped by the widespread
diffusion of digital technology. They find that the
nature of DT is only partially covered by
conventional frameworks on organizational
change. [23].

As explained in the case of Tsurumi University
Library, it is agreed that there are areas that
cannot be covered by DX alone from the
viewpoint of the goal of realizing good life for
people.

Takeuchi described the path toward the DX of
university libraries in accordance with the stages
of digitization, digitalization in his paper, and
suggested the importance of DX in the areas of
contents, space, and human support which

constitute the university library function [24].

As shown in Figure 6, the use of the term
"library DX" has not been in use for very long, so
the library DX is still considered to be in its initial
stage. Many of the projects in the practical
examples of university library DX seem to be
limited to their respective libraries.

Collaboration Collaboration
with the NIl with the NDL

National
Institutes

external
function

Individual

Fig.6 The Possibility of Library DX - Current status

National
Institutes

Collaboration
with the NDL

Collaboration
with the NIl

external
function

Individual
Organizatio

As a part of educational/cultural organizations

Fig.7 The Possibility of Library DX - A future
direction
At present, there are few joint or collaborative
library DX projects with services provided by
national institutions such as the National Institute
of Informatics and the National Diet Library.
More library DX projects are expected to
expand the corroboration with the national
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organizations such as National Institute of
Informatics (NII), National Diet Library (NDL)
etc. in the future as shown in Figure 7. At that
time, expected to realize not only DX by a single
organization, but also DX jointly by multiple
organizations and DX in collaboration with
national institutions.

It is important to take another look at the digital
transformation (DX) of university libraries using
information technology, which is currently
widely used in Japan, from the following
perspectives.

As shown in the Tsurumi University case study,
private work booths as a shared university facility,
Media Commons as the age of the "students' shift
away from libraries", unlimited electronic
magazine reading service as a physical space for
the students, and 3D printer data obtained
through research as a new academic research
material for faculty members and students. These
cases at Tsurumi University show the importance
of the library as a new physical space with the
backup of information technology.

The report for SCONUL sought to articulate
why it is that use of physical library space grew
rather than declined in the decade pre COVID,
despite the increasing availability of digital
content that can be accessed anywhere [20].

Although the corona pandemic has had and
will continue to have a major impact on
university libraries, the importance of university
libraries as a new space backed by information
technology will not diminish in the future.

One of the most important issues for university
libraries in Japan will be the mental health of
students, which became an issue during the

corona pandemic.

2023 Vol. 33, No. 4

In common with the United Kingdom and other
countries [25], libraries will be required to
provide possible support for the improvement of
students' mental health.

It will be important to construct a new physical
space for students supported with information

technology in libraries.

7. Data availability
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secondary sources and data supporting the
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With the recent opening of Shanghai Library east building, an opportunity is presented to the main
building to reinforce its positioning as a research library. In order to fulfill this target, the operation team
of the main building is redefining its services through three product lines: closed-stack service,
knowledge discovery service, and information research, while digital transformation (DX) has always
been a pivotal driving force behind the redefinition. This article presents three distinct cases that first
illustrate the challenges and obstacles faced by the library in providing various types of services, and
then shed light on to the complicated effects of new approaches applied. These cases provide valuable
insights into how Shanghai Library has been responding to the information environment changes and
what strategies are proving most effective.
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1 A Retrospection on the Main Building of Shanghai Library
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Shanghai Library, second largest in China, is
far from being a typical public library. Its
founding mission was to serve as a national
periodical collection center and research library
under the direction of the central government. In
1996, the library's merger with the Institute of
Scientific and Technical Information of Shanghai
(ISTIS) equipped it with the necessary resources
and capabilities to fulfill this mission.
Furthermore, during the construction of the new
east building in Pudong, the municipal
government once again emphasized the library's
role as a research institution.

Currently, Shanghai Library's collection is
comprised of over 60% academic literature. In
terms of interlending and document delivery
capabilities, Shanghai library has consistently
ranked number one in China for the past decade
by OCLC and SUBITO statistics. The library also
looks towards world-class libraries such as the
Schwarzman Building of NYPL and the British
Library, both well known for their research
services, as benchmarks for its own development.
Overall, Shanghai library is dedicated to fulfilling
its mission as a research library and providing the
best services and resources possible to its patrons.

With the recent opening of its east building,
an opportunity is presented to the main building
to further transform its service. The primary goal
is to achieve a differentiated positioning between
the two buildings, while consolidating the
capabilities of the main building to serve research
and innovation. Additionally, an urgent need
exists to strengthen the public recognition of the
main building as a research facility. These
challenges should be addressed with a
considerate approach to ensure the continued
success of the library.

As the east building evolves into a cultural
and reading hub, it is essential for the main
building to reinforce its position as a center for
learning and researching. To cater to research-
oriented needs, the main building is redefining its
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territory through three product lines: closed-stack
knowledge discovery service, and
information research. The closed-stack service
offers access to the vast collection of materials
that are stored separately in the main building and
suburban book stacks, while their circulation is
only available in the main building. The
knowledge discovery service provides access to
digital resources that can be accessed and
downloaded off-site. This is an essential feature
to expose the library on the web. Finally, the
information research service is a fee-based one
that aims to fulfill information needs for
innovation. It tends to provide solutions ranging
from basic interlending and document delivery
(ILDS) to complex analysis and research. By
creating these different product lines, the library
aims to bridge the gap between online and offline
user scenarios, and integrate services within
physical and digital realms.

During the reshaping of the main building,
DX has always been a pivotal driving force for
service innovation. The three product lines have
witnessed improvements in

service,

efficiency,
enhancements in user experience (UX), and
expansions in new services. They also experienced
the pains and discomforts coming together with the
transformation. Based on the author's personal
participation in the journey through DX, this article
highlights some common challenges encountered
and lessons learned from DX in the form of case
study analysis.

2 Case I: The Stumbling Book
Conveyer

The Professional Service Center (PSC) of
Shanghai Library is responsible for providing
contemporary materials published after 1949.
Closed stack service is the primary approach to
access these collections, with an annual
circulation peak of nearly one million items,
including both lending and reading. The closed
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stack collections are primarily stored in two
locations: the Essential Collection Stacks (ECS)
and the Preservation Collection Stacks (PCS).
ECS occupies 17 floors in the west tower of the
main building, while PCS is spread across 5
different sites in the suburbs.

The most frequently accessed materials are
housed in ECS, where an automated conveyor
system transports books and periodicals from
different floors to the circulation desk on the first
floor. When the main building opened in 1996,
the system was the first implemented in the
country, and its advanced features and
convenience made us proud. Despite careful
maintenance, the system cannot escape the
natural aging process, and equipment failures
have become increasingly frequent in recent
years. At the most severe times, the mean time
between failures (MTBF) has dropped to less than
4 days, with each failure lasting an average of
around 100 minutes. The conveyor system is just
one example of the many challenges faced by
closed-stack services.

The primary challenge lies in the operational
process. To access a closed-stack item, readers
must first search the OPAC and then follow
different procedures based on the location and
document type of the specific item. For ECS
collections, readers submit requests through a
separate stack locating system (SIS). For PCS
collections, some requests submitted through SIS
but others be manually filled at the circulation
desk and manually verified by librarians before
being submitted to suburban stacks. This
workflow requires readers to visit the library
twice in order to finally access the PCS items they
need.

The complexity of the system presents the
second challenge. As depicted in figurel, OPAC
and circulation module are linked via SIS, which
locates the specific floors or sites where items are
stored and functions independently of the
traditional LIS. However, due to SIS's inability to
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seamlessly integrate with LIS and the unintuitive
user interface, we need to assign experienced
librarians to guide users on how to use SIS.
Moreover, readers must leave their library cards
as collaterals for reading in the library, which is
out of touch with the mobile internet era.
Consequently, we eagerly await
infrastructure whose architecture can be reused
by various systems.

-The combination of above-mentioned
difficulties ultimately poses a third challenge to
the service team. Because of the high labor
intensity at the circulation desk, staffs there try
their best to escape, resulting in a high quitting
rate and no response to internal recruitment.

To address the aforementioned issues, we
made two critical decisions. Firstly, we split the
operations and assigned another team to handle
bound journals and newspapers, while the
original team solely responsible for books.
Secondly, we became the first in the library to
pivot to FOLIO. Although these measures did
resolve some problems, like eliminating the need
for manual verification for PCS items, leaving
library cards as collaterals, and reducing labor
intensity. Some key objectives, however, remain
unfulfilled, the mitigation
complexity. the integration of OPAC search and
stack locating, the adaptation of the services on
mobile device are all far from being achieved.
Moreover, several new issues have emerged, data
synchronization and system performance became
the bottleneck for FOIO. These unresolved issues
warrant further in-depth analysis and discussion.

a new

of workflow

3 Case II: The Disappeared
Newsstand

Established in 1998, the Oriental Newsstand
was once known as "A flower in the daytime, A
lamp at night". At its peak, there were over 2,800
newsstands in the city[1]. However, by the end of
2017, only a little over 100 remained, struggling
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to bid their final farewell. As a witness to the
golden age of print media, the Oriental
Newsstand, with its beautiful red contour and
wide variety of books and magazines, used to be
a splendid sight in Shanghai. Its disappearance
mirrors the same plight faced by libraries in the
midst of print to digital transition. A young
colleague once asked the author: "Will our
journal reading rooms also meet the same fate?"

Ten years prior to the disappearance of
Oriental Newsstands, we had already observed
the impact of digitization on periodicals services,
wherein there was a mismatch between service
scenarios and user needs. True academic journal
users had already transitioned to online versions,
hoping for convenient access without visiting the
library. Conversely, readers who visited the
journal reading room were mostly non-journal
users who only required a seat and a comfort
space. To make matters worse, due to the lack of
technical means, the usage rate of electronic
resources we purchased, mostly e-journals, was
significantly low, and the cost per usage was even
ten times higher than that of universities.

At that time, we decided to breakthrough
from remote access, hoping to provide a
convenient access method for genuine journal
users. Reverse proxy such as EZproxy was
already mature. However, due to concerns
regarding its inability to support Windows client
programs, as well as performance, security, and
maintenance issues, we decided against adopting
EZproxy. Instead, following many universities,
we chose an SSL VPN solution requiring only an
ActiveX control installation in IE. However, after
launch, usability became the greatest obstacle.
While university faculty and students with
information literacy could readily install the
control, VPN logs revealed that up to 50% of
users were unable to start VPN because of failed
installation — an entirely unforeseen issue.

Usability was no longer a problem in 2019.
Firstly, a browser was the only client required to

2023 Vol. 33, No. 4

access digital resources, eliminating the need for
VPN to support other Windows client. Secondly,
the new generation scalable proxy servers
addressing our concermns over performance,
security, and maintenance with vendor to
centrally maintain proxy rules. Finally,
OpenAthens was introduced to Chinese market,
providing a solution for protocol authentication.
Simply put, the potent combination of reverse
proxy and protocol authentication provided a
solution for the usability issues in remote access.
Concurrently, discovery services saw major
upgrades. We integrated two discovery services -
one for foreign languages, one for Chinese - along
with database navigation and e-journal services
into the new Shanghai Library Professional
Service Portal (the Portal). The Portal enabled
unified searching for articles, publications, and
databases, seamlessly integrated with remote
access. At the Portal's launch, anxiety on usability
still remained.

A month after the Portal went live, the
pandemic outbroke. The library was temporarily
closed for three months. As a result, the Portal
became our most vital service platform and its
usage skyrocketed. We had to expand the system
capacity a year later, 2 years earlier than
scheduled. In 2022, during another closure, the
Portal's average monthly unique visitors (UV)
exceeded 1 million for the first time. An
interesting annotation was that even during the
most severe stage of the outbreak, data showed
that the number of visits on weekdays was
significantly higher than on weekends and
holidays, indicating people maintained their
regular rhythm despite the pandemic. To an extent,
usage data reflected the tenacity and optimism of
ordinary people, and it is also a manifestation of
the Shanghai spirit. As PSC director Chen Zhe
told The Paper in an interview: "As librarians, we
are proud that our monthly unique visits (UV) has
increased dramatically from about 70,000+ in
2019 to the current level of over 70,000 in one
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day. This represents a tremendous leap in just
three years. Libraries must adapt to the digital age,
and as Shanghai Library already has extremely
rich digital resources, it should strive to be the
pioneer to share these benefits."

4 Case III: The Shrinking ILDS

Two decades ago, PSC was the Document
Supply Center (DSC). Then general director Dr.
Wu Jianzhong established the department
following the example of the British Library.
However, ILDS in major developed economies
mostly declined in the 2000s, apart from China
and India. After 2008, our ILDS surged, joining
SUBITO China Direct project. becoming the first
public library member of CALIS, business
growing rapidly on OCLC. Yet we still could not
resist the industry trend as ILDS peaked around
2018. As research data management and space-
as-a-service gain popularity in academic libraries,
scattered ILDS demands had receded into a nitch
market. With convenient full-text access, where is
the growth potential for ILDS?

In 2021, an opportunity appeared. A scientist
from a multinational fast moving consumer goods
(FMCG) firm sought our help to understand
China's dermal fillers market: key participants
and their patents, market size and consumer
preferences. Patent research is our expertise but
not market and consumer research. Owing to the
pandemic, foreign companies had struggled to
conduct in-person market and consumer research
in China. Meanwhile, market research firms
rarely offer pétent research. Therefore, the client
conceived that Shanghai Library might have the
potential to utilize its information expertise to
provide an integrated solution addressing all his
questions.

As information professionals, we expanded
our sources beyond library collections to
incorporate various open-source intelligences.
Since 2019, a wave of IPOs in medical aesthetics

emerged in China, spanning from upstream
pharmaceutical manufacturer to downstream
beauty clinics. Prospectuses, annual reports of
listed companies, and sell-side research reports
from investment banks offer ideal publicly
available sources to uncover insights. Moreover,
the project utilized many other non-traditional
information sources like the registration
databases of the China National Medical Products
Administration and the China Clinical Trial
Registration Center, mobile apps in the medical
aesthetics field such as Soyoung and
Xiaohongshu, and even search engine indices.

Finding the right sources was just the first
step. Some questions could be answered directly
through searching. Others required analysis and
reasoning. The project team utilized patent
analysis to identify new dermal filler ingredients,
predicted consumer behavior from search engine
indices, identified pain points through media
analysis, and cross-validated market research
against financial reports. The service embedded
into the client's workflow through collaborative
tools and delivered results through data files. We
collaborated via Microsoft Teams, SharePoint,
and OneDrive, delivering final results in Excel
datasets, Power BI dashboards, and PowerPoints,
making the project a genuine "digital-native"
offering. For our team, this showcased new
horizon for wupselling; for the client, it
significantly lowered costs while ensuring quality
through open-source intelligence and open
research

5 Case study Analysis

The concept of digital transformation (DX)
was first fully described in a 2011 report by the
MIT Center for Digital Business and Capgemini
Consulting. They defined DX as “using
technology to fundamentally improve a
company’s performance or reach.”[2]

The three detailed cases presented in this
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article illustrate the wide range of challenges and
obstacles faced specifically by Shanghai Library
across its various services. While the driving
forces and root causes motivating digital
transformation differ in each case, they share the
common high-level goal of utilizing digital
technology to address their particular problems.
The similarities and differences between three
cases can be summarized as follow.

The Stumbling Book Conveyer is a case of a
print material service that is simultaneously fall
behind in digitization and digitalization. The goal
of DX for this case is to improve efficiency. The
Disappeared Newsstand is a case of periodicals
service that has been forced to migrate to digital
domain due to the decline of print media. The
goal of DX for this case is UX enhancement. The
Shrinking ILDS is a case of a digital native
service which is expected to be a countermeasure
address business shrinking due to changes in the
ecosystem. The goal of DX for this case is to
explore new opportunity and stay relevant in the
market.

The three cases indicate that libraries face
tremendous pressure for DX, but the road may be
lengthy and arduous. The digitalization for
closed-stack service has occurred for over 20
years, and the merge of print and electronic
journal services has been explored for over 15
years. Progress has been made in some aspects,
yet many longstanding problems persist while
new challenges continually emerge.

The problems exposed in the cases can be
summarized as three major challenges, while the
achievements can also be distilled into three key
strategies.

The three major challenges are: Cliff in 2025,
Legacy of Digital Immigrant and Pitfalls in
Technology Application; the three key strategies
adapted during DX are: Establish Digital
Governance, Focus on User Experience and
Promote Digital Literacy
5.1 Challenge I: CLiff in 2025

The “Cliff in 2025” stems from a 2018
research report published by Japan's Ministry of
Economy, Trade and Industry (METI). It warns
that companies must resolve data use issues
caused by highly customized, complex IT
systems in order to promote DX. Despite
willingness to address these problems, companies
may face resistance from management and
frontline. Failure to resolve these issues could not
only hinder DX, but also lead to defeat in digital
competition[3].

This accurately depicts Shanghai Library's
situation before implementing FOLIO. Horizon,
then cutting-edge LIS launched in 1996, faced
almost every challenge the METI report
described after running over 20 years. With
SirsiDynix retreating from China, we lost official
support. As internal business units (BU) patched
in new functions, the aging system grew more
complex, bloated, and unmaintainable. Horizon's
architecture also impeded scaling up and scaling
out, while new technologies like cloud computing
and microservices couldn't integrate. FOLIO
became our last resort. The first lesson is that
even cutting-edge products have lifecycles.
Libraries should regularly evaluate core systems
and their technologies, or risk losing the ability to
make proactive choices. The second lesson is
illustrated by Case I that the true cliff hides in the
migration process if the old system cannot be
quickly decommissioned and 2 systems must be
running in parallel.

5.2 Challenge II: Legacy of Digital
Immigrant

The 2020 METI report outlines a three-stage
DX framework, differentiating Digitization,
Digitalization, and Digital Transformation[4].
While not necessarily sequential, Digitization's
foundational role should not be discounted. For
the foreseeable future, the hybrid library, as a
digital immigrant, will find its extensive physical
collections both valuable assets and potential
burdens, as Case 1 demonstrated.
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In this case, the root DX drivers and
obstacles both lie in lagging digitization and
digitalization. Brief location data requires a
separate stack locating system, and the lack of
item-level MARC records for periodicals creates
inconsistent UX with books, forcing users to
manually enter year, volume, and issue when
requesting periodicals. Though all bound
volumes have already been barcoded, none of
these barcodes have entered the catalog. This is
the legacy of digital immigrant and we have to
live with it and bear going forward.

5.3 Challenge III: Pitfalls in Technology
Application

Microservices is a software architecture that
has emerged in recent years. Compared to
previous monolithic architectures, microservices
take a completely modular approach to complex
systems, breaking them down into relatively
independent services. These services are
mutually autonomous and loosely coupled. As a
result, microservices have advantages like logical
clarity, simplicity of deployment, flexible
composability, and easy scalability. Some
proponents argue that only by adopting an open
source microservices approach can libraries
establish a truly open, collaborative ecosystem
for Library Services Platforms (LSP)[5].

In Case 1, FOLIO circulation module has
long suffered performance issues tied to its
architecture. Though
microservices represent a software development
trend, applying this advanced technology has
pitfalls. Two examples demonstrate such
challenges.

The first example was that the front-end
webpage response time for check in and check
out could take over 5 seconds in the early version.
The root cause for this defect was that more than
15 APIs were called in the front-end. Tight
coupling and  excessively fine-grained
architecture dramatically slowed system down.

By decreasing system coupling and service

microservices

granularity, response time was ultimately
optimized to under one second.

The second one came from our endeavor to
further improve the front-end response time when
we found that it could not be fastened through
scaling. Despite FOLIO is based on
microservices, Horizon remains a monolithic that
is hard to scale. During parallel running, Horizon-
dependent APIs became bottlenecks. Our final
solution was to reduce some necessary cross-
system data synchronization to boost response
speed. The ultimate answer should be to
minimize the prolonged parallel running times
between new microservices and old monolithic.

These examples highlight that the library's
and developer's skills and experience applying
technology have an even greater impact on
project success than the technology itself.

5.4 Strategy I: Establish digital
governance.

Low-level initiatives alone cannot drive
transformation without top-down communication
and governance. As DX involves all
organizational levels, comprehensive top-level
design is critical. However, high-level plans
should go beyond conceptual frameworks to
enable on-the-ground coordination and sharing.

MIT research defines digital governance
using two dimensions - coordination and sharing
- categorizing organizations into four models.

In Silo Mode, each BU can have its own
strategy and budget for digital initiatives, but
there is no enterprise-level coordination.. In
Central Coordination Mode, the digital strategy is
defined and funded at enterprise level, BU only
develop and manage digital operations. In Digital
Hub Mode, the digital strategy is defined by
central unit. local BU can also have their own
strategies, but must use solutions and resources
from dedicated BU when available. In Global
Mode, the digital strategy is set by a dedicated
BU, Local strategies and budgets are coordinated
across the company and local BU must use
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solutions and resources from dedicated BU when
available

Shanghai Library excels at sharing, evolving
from the Silo mode to Digital Hub mode. For
instance, previously the VPN used proprietary
LDAP authentication, while other systems had
their own disparate authentication methods. The
library now provides unified identity
authentication enabling single sign-on via OAuth.
Similarly, FOLIO offers unified architectures and
standards, also avoiding duplication through
consolidated development.

5.5 Strategy I1: Focus on user experience

The practice of creating engaging, efficient
user experiences is called user-centered design.
The concept of user-centered design is very
simple: Take the user into account every step of
the way as you develop your product. The
implications of this simple concept, however, are
surprisingly complex. Everything the user
experiences should be the result of a conscious
decision on your part[6].

Case 1 shows simplifying complex
operations through intuitive interactions remains
challenging, which continues to bottleneck
mobile service delivery. Case 2 contrasts sharply,
succeeding due to a user experience focus.
Discovery service, database navigation and
remote access all existed previously. However,
microservices architecture and modern software
frameworks now seamlessly integrate these once
discrete services, shielding complexity and
improving usability. Users enjoy consistent
interface and fast access while the library
boosting its digital resource utilization - a win-
win for all parties.

5.6 Promote digital literacy

During the process of DX, the ultimate force
that drives the implementation of change is not
technology, but those librarians who understand
how to use digital technology, create sustainable
digital solutions, and are able to integrate existing
knowledge to enhance their work impact.

2023 Vol. 33, No. 4

Therefore, implementing digital transformation
requires librarians to possess digital literacy or
technical knowledge, as well as new abilities such
as interdisciplinary approaches. Case 1 and Case
3 provide the best evidence for this.

In Case 1, librarians adeptly used Business
Process Model and Notation (BPMN) tools for
requirements modeling. They collaborated with
product managers to steer development direction
and priorities. Librarians and engineers jointly
managed GitLab, logging and analyzing
thousands of test cases. Without this deep
librarian involvement, the launch of FOLIO
circulation would have struggled. Traditionally,
reference skills were of paramount importance in
the libraries. But FOLIO initiative showed
business analysis, professional judgment and
data-driven mindset growing more vital for
digital transformation.

Case 3 highlights the importance of
knowledge creation abilities when librarians are
powered with open source intelligence (OSINT)
and open research. OSINTs are sometimes
contradictory and fragmented. Librarians should
leverage their search skills and industrial
expertise to match demands with sources. They
also need a set of skill to retrieve, cross-validate,
clean, structure the data, and extract insights from
the data. Users want information in more intuitive,
appealing visualization, as showcased by demand
for digital delivery and Power BI dashboard.
These provide libraries with new business
opportunities.

6 Conclusion

The book conveyor system in Case I will be
totally renovated. The stack locating system
undergoes continuous iteration. All stakeholders
have been aware of the fall behind of barcode
digitization, but this time we need a smarter
solution to the legacy.

The periodicals service team seeks to
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replicate the success of the portal. For traditional
library services, the emphasis of DX is online-
merge-offline (OMO). As the number of print
journal subscriptions and physical reading room
spaces continue to shrink over time, the team
plans to add QR code stickers to the print journals
that will guide readers to the corresponding
electronic versions. The upcoming FOLIO ERM
is eagerly anticipated, which will enhance the
capability of e-journals to be discovered through
OPAC. Looking even further ahead, the team has
planned to showcase century-spanning reputable
top journals, hoping the exhibitions will attract
more readers to visit the library in person.

Translation services are downstream of
ILDS and used to be an important value-adding
supplement. However, since late 2022, emerging
generative Al is rapidly transforming the
landscape. Translation business is declining
sharply, but AI simultaneously enables
unprecedented NLP capabilities for other
opportunities, like automated text classification,
topic modeling, and knowledge graphs, all of
which are uncharted territory for librarians to
explore as we did in case III.

At the end of the 20th century, theories
predicting the extinction of libraries loomed like
a shadow over the industry. However, as the
saying goes, "The library is a growing organism."
Digital transformation and associated business
reshaping represent forms of metabolism. With
continuous information environment and industry
ecosystem changes, some services fade while
others thrive.
technological growth, standing still ensures
falling behind. For the prosperous of libraries,
digital transformation is the pivotal option.

In the era of exponential
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No research data set is compiled in this study.
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Since the establishment of the Digital Agency in September 2021, there have been significant
developments in the digital transformation (DX) of information and resources in Japan. The revision of
copyright laws, the transition of national archives documents to digital management, the incorporation
of digital archives into museum operations, and the enabling of text search capabilities within the
National Diet Library's digital collection are among the notable changes. In this context, the National
Institute of Japanese Literature is actively advancing the “Project for Creating Problem-Solving
Humanities by a Data-Driven Approach”. This initiative aims to facilitate the sharing of humanities
research with other academic fields and to foster problem-solving approaches within humanities studies.

Various libraries across the country are positioned not only as contributors of materials to such
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humanities projects but also as platforms for utilizing accumulated digital information and research

outcomes. This paper highlights the potential for Japanese humanities to establish new relationships

with society through these means.
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Driven by new generation information technologies such as Big Data, IoT, Artificial Intelligence,
Cloud Computing, 5G, and Blockchain, with the progress of China's digital transformation, libraries in
China have been transforming towards the goal of “Smart Libraries” in the past decade or so.

The purpose of the “Smart Library” is “Smart Service” to the public. This report takes the Shanghai
Library East as an example to introduce the current situation of “Smart Services” in libraries. And
elaborates on the convenience that users have gained from the changes in user services.
=T —R: 27— B, TOSNVHE, TUVINNTVRAT 4 —A—va, LEREL, T2
Keywords : Smart library, Digital China, Digital transformation, Shanghai Library, Reading pen
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A Study of Accessibility, Interest and Information Load in "Play" for the
Visually Impaired: A Comparison of Playing Cards and Video Games
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In order to clarify the relationship between accessibility, fun, and information load in "play" for the
visually impaired, this study conducted a practice using "Career Poker" with Braille cards and a
fighting game in a video game. The results showed that playing cards with braille, which provide
accessibility, has the same information load as those with clear vision, and that the visually impaired
find it interesting and can enjoy it as a "play" on an equal footing with those with clear vision. On the
other hand, even fighting games without accessibility, if the operability problem caused by lack of
accessibility is reduced, the same information load as that of the sighted can be realized, and the game
can be enjoyed by the visually impaired as a "play" that they can also enjoy. Based on the above
results, we can conclude that accessibility is not an absolute condition for "play," although it does
affect the success of "play".

F—U—NRREE, B, TLES -, RS — o, ERAR
Keywords : Visual impairment, play, video games, fighting games, information load
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Citation Systems of Archival Materials in Academic Style Guides
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How should we cite archival materials, which can be in various media and formats, different from
regular literature such as books and articles? In recent work, an analysis of descriptive and metadata
standards for archives suggested that they were influenced by the British standard BS6371:1983, and a
case study of citation in a Japanese journal published for over 90 years was shown. Basically, articles
published in academic journals are supposed to follow academic style guides besides submission rules.
However, no comprehensive research has been conducted in Japan regarding citation systems of archival
materials in style guides. In this work, we focus on the citation systems of archival materials in the
two style guides, and try to show their changes and origins of them, and to clarify their characteristics.
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Keywords : Source citations, Archival materials, Style guide, Manuscript collections, Level of description
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A survey targeting Japanese university students and their associates, asking them to write short
narratives about three "memories" related to libraries was conducted. 198 "memories" from 67
contributors were collected and analyzed the types of libraries, the ages of contributors and the content
of the "memories," and their interrelationships. The results indicated the presence of recurring patterns
related to the types of libraries, ages, and content in the "memories," such as "spatial impressions of

public libraries from childhood," or "personal interactions with librarians at school libraries."
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The purpose of this study is to identify the potential of the syllabi as a source of information to
improve learning support by university libraries in Japan. A syllabus survey was conducted for 130
universities in 2022. This paper reports the results of 111 universities, excluding 19 universities that
are still in the process of work as of now (Oct. 2023). We used the syllabus system of each targeted
university to find syllabi with the descriptions of “library,” and obtained 16,462 syllabi in total.
Approximately 20 to 30% of the descriptions were on topics such as library use, library resources, and
education on library use, and less than 10% of the descriptions referred to course support tools such as
pathfinders. However, some of the items show trends by type and size of university, academic year,
and academic fields, and they can be a useful source of information for understanding the needs of
users. Therefore, it can be pointed out that the university libraries should make proposals for
improvement of the syllabi and its system from the viewpoint of learning support services.
F—U—F: KRER B, DX, LI/, FEXBEF -2
Keywords : academic library, digital transformation, syllabi, syllabus, learning support services
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This study investigated the efficacy of generative AI in recommending novels for purposes such as
reading guidance. Initially, the research varied the combinations of items specified in the prompts
without setting a fixed group of novels, to see which elements when included, would be effective and to
what extent recommendations for non-existent books (termed "Hallucinations") would occur. The
findings indicated that changing the elements in the prompts did not significantly alter the
recommendations, with about 20% of the suggested titles being non-existent. Additionally, when
recommendations were solicited using three distinct inputs—'title,' 'synopsis,' and 'book review'—for a
set of 50 novels, the 'title' input yielded results closest to those chosen by humans, whereas 'book review'
was the furthest. However, these results may be influenced by the fact that the targeted books were
famous and predominantly bestsellers, which might have allowed ChatGPT to make accurate judgments
without being taught the content, suggesting the need for further research.

F—U—R:REBOHE, /i, £/KAIL ChatGPT
Keywords : Recommendation of Book, Novels, Generative Al, ChatGPT
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