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Introduction of Tohoku University
and the Library




Overview of Sendai (| &)
and Tohoku University (ZR1EA%)

Tohoku University is located in
Sendai, the largest city in the
Tohoku region, well known as
“The Tree-clad City”
“Academic City” .

[City of Sendai]

Population 1,086,012
As of August 2017

By bullet train 350 km
from Tokyo 1.31h
By local train 17 km

from Sendai Airport 20 min




...... Tohoku university has 10 Faculties/ 16 Graduate Schools

3 Professional Graduate Schools/ 6 Research Institutes

m Graduate Schools Professional Graduate Schools

Arts and Letters
Education

Law

Economics

Science

Medicine

Dentistry
Pharmaceutical Sciences
Engineering

Agriculture

B Total Number of Staff [l

Arts and Letters Law School
Education School of Public Policy
Law Accounting School

Economics and Management

Science Research Institutes

Medicine Institute for Materials Research
Dentistry (IMR)
Pharmaceutical Sciences Institute of Development, Aging

and Cancer (IDAC)
Institute of Fluid Science (IFS)

Research Institute of Electrical
Communication (RIEC)

Engineering
Agricultural Science
International Cultural Studies

Information Sciences . .
Institute of Multidisciplinary

Life Sciences Research for Advanced Materials

Environmental Studies (IMRAM)
Biomedical Engineering International Research Institute of
Educational Informatics Research Disaster Science (IRIDeS)

Division, Education Division

6,433

M Total Number of Studentsill 18,019

B Total Number of International Studentsli

2’028 (as of May. 1, 2017)




History and Tradition

The spirit of Tohoku University

110 Years of History and Tradition

(established in 1907 as Tohoku Imperial University,
1947 name was changed into Tohoku University)

 Research First (ifsesE—)

 Open Door (I TP

* Practice Oriented
Research and Education
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2 Open Door : Early Bonds between
Zhejiang (i17L) and Tohoku University

Lu, Xun - s
B8 : |
A leading figure of modern Chinese literature born in
Shaoxing (44>'4). He was the first international student to
enter Sendai Medical College (1904). In his essay “Professor
Fujino” (F&%74=4), he describes his time in Sendai and his
relation to a professor of Anatomy.

The lecture hall he studied at is still preserved and many
visitors come to Tohoku University to see this place of
Chinese-Japanese friendship.

Chen, Jiangong

BREETH

Received Doctor of Science in
1929. He was the first
international student to earn a
doctor degree in science from
a Japanese university.

Su, Buging
E

He was the second
international student to
receive Doctor of Science from
a Japanese university (1931)
The group of Chinese
mathematics researchers
trained by Su is known as the
“Su School”.




About Tohoku University Library
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* Established in 1911

* Number of collections  SEda &
: 4.1 million

e 1 Main Library

+ 4 Branch Libraries + Institute Libraries




Tohoku University Libraries
Main Library Medical Library  Kita-Aobayama Library

(Kawauchi campus) (Seiryo Campus) (Aobayama Campus)

Engineering Library  Agricultural Library Institute Libraries
(Aobayama Campus) (Aobayama Campus) (Katahira Campus etc.)




Unique collections of
Tohoku University Library

Kano collection

* Books from Kano, Kokichi (1865-1942)

* Alarge-scale collection consisting of more
than 100,000 Japanese and Chinese pre-
modern materials, known as “The
encyclopedia of classical literature ” “The
treasury for Edo period studies”

Soseki collection
* Books and handwritten materials by
Natsume, Soseki (1867-1916) , a

representative writer of Japan
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Unique collections of
Tohoku University Library

Kano collection

* Books from Kano, Kokichi (1865-1942)

* Alarge-scale collection consisting of more
than 100,000 Japanese and Chinese pre-
modern materials, known as “The
encyclopedia of classical literature ” “The
treasury for Edo period studies”

Soseki collection
* Books and handwritten materials by

Natsume, Soseki (1867-1916) , a
representative writer of Japan

. Today’s
Wasan collection main topic




Tohoku University Wasan Database
. digitization of unique collection
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“Tohoku University Digital Collection”

http://www.i-epository.net/il/meta pub/engGO000398CROSS

Databases number of number of items number of
items (all) (image data) image data

Kano DB 44,080
Soseki DB 2,286
The Akita Archive DB 1,481
Precious Books DB 117
Wasan DB 18,178

66,142

Digitized most
systematically
and
Comprehensively

18,338
642
406

36,133
641
1,244
306

693,698
699,502

You can search across the database

Search Clear

Number of Registered databases 5 View more detailed information

Kano DB Soseki DB

The Akita Archive DB Precious Books DB

Copyright (C) 2010-2016 Tohoku University Library

Wasan DB



http://www.i-epository.net/il/meta_pub/engG0000398CROSS

What is “wasan” ?

wa(f{1)=Japan san(&)=mathematics

The mathematics which had developed its own
way in the Edo period Japan (1603-1868)
Addressed various mathematical problems
from introductory to advanced levels

Regarded as knowledge directly useful for lives
of people

Became to spread not only among the ruling
class (samurai) but also the common people
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Number of mice

WA B ARty

,402 mice

574

b.

father + mother + 12children
parents mice 14

- 14 mice
newly born mice 12 X7
- 98 mice
- 27,682,

Jan.
Fe
Dec.

h___4

Nezumizan (E&& ; geometric progression of mice)
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Calculate pi(m) from

regular 131072-gon inscribed in circle
n=3.1415926532...

_W.,,q e R R A s viw ol |

Calcurate pi(mt) from polygon inscribed in circle

6sanpd (FEEEE)”

N

from “Katsuy



Geometric puzzles where Ou'gi and Uchiwa (Japanese

traditional Fan) appear from “Gomeisanpé (#.FH

BR)



©Ichinoseki City Museum (—& T {E¥1E)

Sangaku (E%H ; a votive horse tablet offering presented to a shrine or

temple by a mathematical of the traditional wasan school by way of
thanks)




Tohoku University Library
Wasan collection

More than 23,000 volumes of wasan materials !

* Having almost all major books of wasan
» Holding 90% of the wasan titles which were published
in the Edo Period
* Including many manuscripts of wasan-ka

(traditional Japanese mathematicians) from all over Japan
» Collected by Prof. Hayashi, Prof. Fujiwara and other
researchers of Japanese mathematical history
e Containing many materials related to wasan

» 0Old mathematical books in China and in Korea
» Astronomy, Study of the calendar, and Surveying...




°°°°°° Number of materials, Tohoku University
Library Wasan collection (Rounded)

Hayashi Collection (owned) 3,300
Hayashi Collection (collected) 1,800
Fujiwaha Collection (owned) 1,100

Fujiwaha Collection (collected) 700
Okamoto Collection 1,700
Kano Collection (collected) 2,000
Haga Collection 124
Hirayama Collection 1,255

Other collections

5,500
3,500
2,600
2,800
2,700
5,000

257
1,255

Hayashi, Tsuruichi

Fujiwara,
Matsusaburo

Okamoto, Noribumi
Kano, Kokichi
Haga, Yoshichiro

Hirayama, Akira

T T




* The project started from 2003

» Funded by Grants-in-Aid for Scientific
Research <KAKENHI> (Japan Society for the

Promotion of Science)

» Continuted mtermlttentlyuntll 2012

* The first full-text images
publishing system
“Tohoku University
Wasan Portal” was

released in June 2004

The digitization project
of the wasan materials
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=& The digitization process of the materials

. Microfilm (negative,
W, Ph h
asan materials — 16mm black and white)

Microfilm (positive)

Microfilm
(for browsing)

(for backup) TIFF image data
Convert

Metadata PNG image data

Upload to database system

Publish on the web




S
259,
o 08

TOHOKU
URIVERBITY

The items of the metadata

title == recno L a—R&S | Xrepeatable
titleread £33 collect N - ££E Xrepeatable
author & e callno SEKEL S

authorread | ZE&E%3 collectcallno | U+ kel =

pub R RRE imageset {5

year FHTHE mfno MF#H S

syear PafE mfvol MF&

vol = mfframe MFa~

issue fft oinum |SIERES

ms FIS R repeatable | | orecno HL 2— F&HS

note Bzl ocatno [Hcatno

comment Z D E oimagestart | [H&HRa~

class PAK Xrepeatable || image {5 X repeatable
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Number of metadata & already taken materials

The name of Alr ken
: Made metadata eady fa -
Collections MEWELRS

Hayashi (owned) 3,378 3,058
Hayashi (collected) 1,760 1,737
Fujiwara (owned) 868 645
Fujiwara (collected) 533 480
Okamoto (published) 532 515
Okamoto (manuscript) 1199 1142
Haga 127 107
Becchi 43 0
Kano 6,207 257
Other 3,510 1,276




Database System =

e 15t Generation (From 2004 to 2010)

» Original System (PHP+MySQL)
developed by librarian

e 2" Generation (From 2010 to 2015)

» Digital Archive System “InfolLib”
produced by Infocom Corporation

B i ol s
T T T

 3'd Generation (From 2015 to now)
» “InfolLib” on cloud server
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The 2010 Mathematical Society of Japan
Publication Prize was awarded to Wasan DB!

“You are providing
opportunities to come Iin
touch with wasan materials
and making a big
contribution to wasan research by
digitizing one of Japan’s foremost
wasan materials and publishing full-
text images on the web.”
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Tokyo Woman’s Christian University
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Page view of
Tohoku University Digital Collection
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Ce manuel, dont la
premiére édition est
publiée en 1627, sera
un bestseller tout au
long des deux siécles
et demi de pouvoir
Tokugawa. Lle Jinkoki
n‘est pas ftrés diffé-
rent par son esprit des
traités  d'arithmétique
commerciale que I'on
rencontre en Europe a
I’époque médiévale ;
il s'inspire aussi beau-
coup des fraités ma-
thématiques & usage
populaire de la Chine

The Sanse 16633 by Murimuisu Shigekive 55
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Figure 3.5: Caleulation of r in Muramitsu Shigekiyo's Same, 1663 edition. Tahoku
University. Okamoto Colleetion

i Jupan and could not huve Tailed 10 strike the minds of s time, Of the tinal
computalion of 21 dights, 7 are cemeet, bul s we have already seen. Muramatsy was

st questions by its

author abuut the comectness of the digits found. At the st, Murzmatsu would

have been w0 u position 1o abseove. 1 the values oblained

converged showly towards a liniiting mumber, and to be sure of the comeciness of
i igits.

et us underling e digits of the obtained values which
remain fixed from one step L the neat:

1= 3,061457
pa = 3121445
s = %136348

Py o= 31415729

(Photographie de Shibahara Hideo.)

Sangaku de Hiwatari, préfecture de Fukushima.

des Ming (1368-1644). Il s'agit de répondre aux besoins les plus criants d’une
société en pleine mutation. Le Jinkéki aborde une large palette de sujets : on
y trouve les régles de calcul & I'aide du boulier, instrument de calcul qui se
diffuse & cette époque, les régles de conversion des monnaies, des problémes
commerciaux classiques, des estimations de superficies ou de capacités, des
Aefiwahiaag da Faataridine naracceirac: S dae Frenreis e rmmbimmdioos st L

14 Chaprer !

Figure 1.0: Division by 7 and ¥ in Yoshida Mitsugoshi's Jinkaki, 1643 cdition.
Tohoku University, Fujiwira Collection.

reciting at every stage the riymes corresponding 1o the configuration obluined an the
abacus and defined by the pair dividond—divisor.'?

Tor the extraction of roots, their pusition in the hook suggests thal these operations
were considered by the author s 2 new technique of disrinctly higher difficulty. The
scheme of the two operation: ly borrowed from the Suanfu fongzong. More-
over, there are indications that Yoshidi was far from mastering this procedure.™ As
the drawing of four abaci placed side hy side in the chapter devored to the extraction
of cube ot indicates, Yoshida was unaware of the possibility of performing the cal-
culation with counting rads."® an instrument which was 1o play a decisive role in the
second half of the century.

The Jinkaki takes the form of 5 collection of problems fisted under headings
whose (itles most often recall the conerete situations where the operations are re-
quired: trade with wood for construction, lation of steips of cypress bark. cul-
culation of bundles of bamboo, estimation of the number of tiles required to cover
roofs, estimation of strips of gold required for covering falding screens, trade of gald
lamination, etc. The analysis which we give below will temporarily lcave aside the
context in which the fochniques are implemented.

The majority of the problems require for their solution clementary operations like
division. multiplication, the rule of three and propottions. ' In a problem of estimat-

The Jinkoki (1627) by Yoshidu Mirsuvashi 15
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Figure 1.2: Example of 4 problm in Yoshidu Mitsuyoshi’s Jinkski. 1643 edition,
Tohoku University, Fujiwara Collection

ing piled-up objects. Yoshidu makes use of the formuli giving the sum of the first
thirteen integes (134 1)/2.%

Yoshicta ulso has tools wlowing him o numerically trnslte geometric properties:
the relation between the three sides of a right triangle (or “Pythagoras’s theorer™),
the equality of the ratios of the sides for two similar right triangles,)” and a set of
procedures for evaluating simple surfaces and volumes.

Aveas an€ volumes are faken up, respectively, in the framework of cstimating
aTeats (kenchit and of estimating the content of various containers. In hoth cas
ametry is not the exclusive criterion which dictates the choie of exampl
interest seems  lie rather in the rules for manipulating units of areas
Thus one finds four examples of calculation of the area of a rectangular ficld wheee
cach time the procedure is different. The shupes considered are not ordered: the
trapezium precedes the wiangle, and composed forms obrained by joining simple
forms are mixed with simple forms. The provedures given e often approximations.
in panticular when curved edges are replaced hy straight anes. The same reunks
upply o velumes, The representations o which the latter are associated are such that
one can harely even designate them as “forms” or “figures.” since they ure reproduced
in all iheir materiality (wooden bowls, storage barrels for suke, etc.). This dnes not
wean that the volumes measured were necessarily simpic: one finds there cubical.
cylindrical and tetrahedral forms as well as prisms with triangular or octogonal base

Yoshida's

volumes

naturellement aux tech-
niques qui permettent
de les résoudre. Par-

Pages présentant les tables de division p4
8 dans le Jinkéki (édition de 1643), Unive
(Japon), collection Fujiwara.

équation obtenue, il faut la résoud
déroule entiérement & |'aide de pe
quadrillée. Les expressions polynont
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Importance of the Wasan DB,
and how it is used in the world

“Providing opportunities to come in touch with wasan materials”

From the perspective of school education / lifelong learning
» Improving mathematical skills

» Understanding regional culture and history

“Making a big contribution to wasan research”

From the perspective of wasan research infrastructure
» Enabling comparative studies of an enormous

amount of materials
» Promoting the cross-border spread of wasan
research




Future strategy
of digitizing collections
and sharing data
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 Strategy of digitizing unique collections

Tohoku University Library is a member of the
Project to Build an International Collaborative

Research Network for Pre-modern Japanese Texts
(NIJL-NW Project)

https://www.nijl.ac.ip/pages/cijproject/index e.html

 The project is conducted by the
National Institute of Japanese Literature
(NUL : [E S E20 75 5ERHE)

* 300 thousand “Pre-modern Japanese Books”
will be converted to digital images



https://www.nijl.ac.jp/pages/cijproject/index_e.html

Partnerships

/Japan Overseas \
20 core universities Institutions under Academic Exchange Agreement
Hokkaido University, Tohoku University_, with National Institute of Japanese Literature

University of Tsukuba, University of Tokyo, College de France, Institute des Hartes
0 chanomizu University, Etudes Japomises, Columbia University,
Nagova University, Kvoto University, Osaka Korea University, University of Florence,
University, Kobe University,

Nara Womens' s University,

Hiroshima University, Kyushu University, Keio
Unnrersity, Kokugakuin University, Rikloyo
Unnrersity, Waseda University, Otani
University, Doshisha University, Ritsumeikan
Unirversity, Kansai Universitl

‘ Public and private universities, others \

National Institutes for the Humanities Research Organization of

National Museum of Japanese History _ Information and Systems
National Institute for Japanese Language and Linguistics National Institute of Informatics
International Research Center for Japanese Studies National Institute of Polar Research

Beijing Foreign Studies University,

Leiden Unnersity, University of Venice,
Unrversity of Naples, Sapienza University of
Rome, Vatican Library, University of British
Columbia, University ot Cambndse,

East Asian Li brag! University of Califomnia,

Berkleﬂ, Berin State Library, Universitxof
Hawaii at Manoa, Heidelberz University

————————————————

Universities, research institutes, others /

* Red underline indicates the member of PRRLA



Contribution of Tohoku University

to the NIJL-NW project

Year Collection / Subject Nu.mber .Number of
of items | image data

2014
2015
2016
2017
2018

2023

(The project started)

Wasan 9,220
Medical science 137
Science, Industrials, a martial art *197
Science, Religion, etc. *1,100
(The Project will end)

693,698
14,497
*30,000
(undecided)

* The number of plans







Strategy of data sharing

* Tohoku University Digital Collection’s
system (InfolLib) implements the function
of OAI-PMH Repository

We are considering

how we will provide PRRLA with metadata

* The problem that the database can be
searched only in Japanese

We’d like to consider

the creation of English metadata




PRL Collection

Metadata

-
N~

\
/

OAI-PMH

__Metadata Repository _

e

Japanese metadata

—

_

English metadata

Integrated Database

DB DB

Tohoku Unlver5|ty Digital Collection (“InfoLib”)




Thank You!!
i1 1

Contact

tsasaki [at] tohoku.ac.jp




