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Materials and Techniques
in Asia-Pacific Regions e

H H Prof. Sanghyun Lee
Tradlllonal Gﬂld I-ea' Senior Researcher. Jeeyeon Kim
H M n h Researcher. Hyesu Park
I“ vanmar = esearc 0“ Researcher. Sehee Song

KNUCH, Dept. of Heritage Conservation
and Restoration, Graduate School

Gold leaf is an ornamental material used in various fields, including
architecture, painting and crafts, and religious art, regardless of whether
it is from the East or the West. Although it has been used in various types
of Buddhist statues, paintings, and textiles in Korea, its craftsmanship
production has been cut off. Therefore, it is necessary to study the
techniques, materials, and tools of handmade gold leaf for restoring and
reproducing traditional one.

“Myat Par Yat,” located in Mandalay, Myanmar, is an area packed with
handmade gold leaf workshops. It produces gold leaf of 100 percent purity
through intensive manufacturing processes, sold throughout Myanmair,
widely used in buildings, crafts and cosmetics. In particular, it is used
mainly to decorate Pagoda, the important Buddhist structure of Myanmarr,

where Buddhists visit Pagoda to put the gold leaf on the Buddha statue
o

and offer worship services. e

Buddha statue.
Thus, gold leaf is closely related to the religious life of Myanmar people.

Today, however, handmade gold leaf faces a number of problems,
including the import of machine-made gold leaf and the operation of
unstable workshop caused by rising gold price.

Myanmar’s handmade gold leaf is an important intangible cultural
heritage that must be maintained and preserved because it is built with
traditional tools, materials and unique technique. But now Myanmar
lacks state or government-level support for intangible cultural heritage.
Therefore, continuous and systematic research, studying and archiving of
these materials should be used to leave a record of handmade gold leaf
and its craftsmanship to be passed on to future generations.

Furthermore, based on this, we will prepare basic data for use in the
restoration and reproduction of Korean craftsmanship manufacturing
technique.

I Introduction

1. Purpose of research
Gold leaf is a very important decorative material that has long been used
for religious purposes, as well as for symbolic values of royal authority and

dignity. Therefore, it can be easily found in many relics and cultural heritage

such as royal relics, religious artworks, and architectures® ® Gold leafis thin gold

sheet that is mainly used
for gilding. Gilding is any
decorative technique for

Itis also easy to find various examples of gold leaf used in relics

of paintings, royal robes, and Buddha statues in Korea, including CIRRlInG € VErny Al CEEHing
. . . of gold to solid surfaces
Cranes and Peaches (Haehakbandodo in Korean)(pair of six- such as metal (most

common), wood, porcelain,

fold screens, the Honolulu Museum of Art in the U.S.), National ot

Treasure 119, Gilt-bronze Standing Buddha with Inscription
of “Yeonga Chilnyeon”(the National Museum of Korea) and
Ceremonial Robe of the Consort of Imperial Prince Yeong (the
National Palace Museum of Korea).

However, there are no specific records of the nation's traditional gold ledf,
making it difficult to restore and reproduce traditional techniques as the
tools and techniques used in handmade gold leaf manufacturing are
different from before.

Pic1 Cranes and Peaches
(Haehakbandodo in
Korean)
(pair of six-fold screens,
the Honolulu Museum of
Artinthe US.)

© National Research Institute of
Cultural Heritage. Revitalizing
Korean Cultural Heritage
around the World, Selected
Reports on Overseas Korean
Collection Conservation
Projects. n.p.: National
Research Institute of Cultural
Heritage, 2015. p.32

Pic 2 (left) National Treasure
119, Gilt-bronze Standing
Buddha with Inscription
of “Yeonga Chilnyeon”(the
National Museum of Korea)

Pic 3 (right) Ceremonial Robe
of the Consort of Imperial
Prince Yeong
(the National Palace
Museum of Korea)

Myanmar is a leading Buddhist country, its Buddhist 0 “Gilding teohnique: drawing

architectures such as Shwedagon Pagoda and Mahamuni apattern onalacquer-
) ) painted surface and carving
Pagoda, and the wall decorations are world-famous. Also, its with a very thin needle, then
art craft using gold, such as guilt Buddha statue and lacquer attaching agold leaf or gold
. ) P powder with the lacquer
ware with the Shwe zawa technique™, has advanced. and drying for 24 hours” Ina

Kim. "Myanmar Lacquerers:



Their Historical Tradition and
Sociocultural Meanings." The
Southeast Asian Review 20 Date
no.l (2010):181-210.

Subject Handmade Gold leaf in Myanmar Tablel  Outline of research

August 5th 2019(Mon.) ~ August 15th 2019(Wed.)
(10days 9nights)

Cooperation Intangible Cultural Heritage Center Asia -Pacific
University of Mandalay, Myanmar
King Galon Gold Leaf Workshop, Myanmar
Gold Leaf Aung Tagon, Myanmar

Pic 4 Shwedagon Pagoda

Pic 5 (right) Applying gold leaf
on lacque rware with
Shwe zawa technique

© the above paper, p189 Participant  Korea National University of Cultural Heritage,

Graduate School of Cultural Heritage,

Department of Heritage Conservation and Restoration.
Sanghyun LEE(Professor in Dept. of Heritage Conservation
and Restoration)

Jeeyeon KIM, Hyesu PARK, Sehee SONG(Degree Program in
Cultural Heritage Conservation)

Based on this culture, a
large amount of gold leaf is

Pic 6 Myanmar gold leaf

produced and distributed,
especially Mandalay is a
major producer of handmade
gold leaf. It is actively used

Content Detail Site and Method Table2  Method of research

Range of use * Myanmar gold leaf - Site

« Korean gold leaf -Myat Par Yat

Manufacturing  « Handmade (King Galon, Aung Tagon)

-Yangon National Museum
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in various fields, including Process manufacturing process
religious buildings, religious « Materials -Pagodas
events, crafts and cosmetics, * Tools

: : : * Method
and is still produced in Current Situation « Myanmar gold leaf industry “Internet
traditional ways. Korean gold leafindustry o rview

Preservation of  «Ways to preserve ~Visit
. e old leaf traditional gold leaf -

Therefore, through the field research of Mandalay, Myanmar, it's aiming to 9 9 Photo shoot
prepare systematic data on the craftsmanship manufacturing techniques
so that they can be used as basic data to compare and study differences Date Region  Visit content Table s Schedule of field research

from the reality of Kored's gold leaf manufacturing, and to restore the lost
craftsmanship technique.

5th Aug. Incheon

- Depart from Incheon

Yangon - Arrive in Yangon

6th Aug. Yangon Mahamuni Pagoda

- Depart from Yangon

2. Method of research Mandalay - Arrive in Mandalay
There is a district that handmade gold leaf workshops are clustered in 7th Aug. Mandalay University of Mandalay - Interview with professors
S L . . King Galon workshop - Visit workshops for
Mandalay which is called Myat Par Yat. This is the birthplace of country's h Id leaf
. 8th Aug. Mandalay Aung Tagon workshop research on goldlea
gold leaf industry and the center of handmade gold leaf sold throughout Gold ribbon shop manufacturing process
. . . S d tool
Myanmar. The field research mainly carried out in King Galon and Aung 9th Aug. Mandalay Aung Tagon workshop andtools
Tagon, two representative workshops of Myat Par Yat, photographing to 10th Aug. Mandalay Aung Tagon workshop
record. At the same time, Thindar Htwe Win(professor, the University of Bagan Other small workshops
Mandalay), Zin Mar(professor, Yadanabon University) interviewed spoke 1ith Aug. Bagan Lacquer ware workshop - Depart from Mandalay
on the gold leaf industry overall in Myanmar: the gold leaf manufacturing Pagodas - Arrive in Bagan
methods, its features, tools and the current situation etc. 12th Aug. Bagan Ananda Temple
Yangon Shwesando Pagoda
13th Aug. Yangon Shwedagon Pagoda - Depart from Bagan

- Arrive in Yangon

14th Aug. Yangon Yangon National Museum - Arrive in Incheon
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Il Traditional Myanmar Gold Leaf

1. Range of research
1) Country and region

ARUNACHAL

Nepal 7 PRADESHL Y™ Pic7 Geographical location of
ot Sandu STKK Bhutan 5 o \"w‘ GUIZHOU HUNAN JIANGXI Mandalay
= ¥ Vs e ASSAM o f‘ (©google maps)
I ) NAGALAND
S ¢ )
B. Sl MANIPUR YUNNAN
JHARKHAND s - o~ T~ ol GUANGXI GUANGDONG
RipURA | i
WEST BENGAL . r 3
4 MIZORAM { . v 5
Kolkata w & ! k.
FEBE J ‘Myanmar Al Yianal M;:r;u :o;g Kong
{ (Burma) y ®
ODISHA . \ Chiang Mai )
o . IRALIRLAT
§  Nowrow fguslmi = FAINAN
) iedeor
3 AN
Al \ Paracel
’ 'r/,‘ N ) Islands
£ L 1 /; Thailand : UnSou!SY\F
| ina Sea
| {_ Bangkok
|, \ngsmam LA ~\Vletnam
nai Bay of Bengal A ) = (
| | 4 .
emenT N ‘lpaua;a City Cambodia
.(‘J" Y ifiasimin »
1 /
Andaman Sea " oH° Chi Spratly
£ Minh City Istands

4 Gulf of
Thailand

Mandalay(egoocoes), Myonmor(e[},ﬂ) is selected for the 2019 UNESCO Asio-
Pacific Research on Traditional Materials Myanmar. It is located between
the Indochina Peninsula and the Indian Continent in Southeast Asia.

Myanmar is a leading Buddhist country with a strong Buddhist faith,
with the composition of its members accounting for 89.4 percent of the
population as well as historical sites and cultures. The Buddhist history of
Myanmar is more than 2,000 years old, with a high proportion of monks
among the population, and about 500,000 monks in Myanmar, and
about 10 percent of Myanmair’s total population as of 2019. There is a high
percentage of household income spent on religious life. Also, gold leaf
is a representative cultural offering to Buddha by worshipers. Myanmar
Gold leaf has been developed in the care of Myanmarese over a long
period of time along with Buddhist history. The Myat Par Yat in Mandalay,
Myanmar, is main area where gold leaf production is concentrated and
the technique is being transfered. Thus, the field research focused on
Mandalay, Myanmar,

Pic 9,10

Yangon National Museum

Pic 1,12

Ananda Temple in Bagan

and also conducted

Pic 8 Applying gold leaf on the
Buddha statue

touring the Pagodas
and Yangon National
Museum in Yangon and
lacquerware workshop
in Bagan in order to
understand their culture

10_00125)

and actual examples.

@ “A washout ceremony in The
Buddhist Statue of Mahamuni
Temple .” EBS Clip Bank
(https://clipbank.ebs.cokr/
clip/view?clipld=vVOD_201709

Pic13

Lacquer ware workshop in
Bagan
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2) Brief information of Myanmar

Myanmar, OfﬁCiO”y the Pic14 Myanmar national flag
Republic of the Union of
Myanmar (o[ poeoeads, 206, 00
o §o08 Cooed)is a country in
Southeast Asia. Myanmar
is bordered by Bangladesh
and India to its northwest,

China to its northeast, Laos and Thailand to its east and southeast, and
the Andaman Sea and the Bay of Bengal to its south and southwest.
With a size of 676,578 square kilometres (261,228 square miles), Myanmar
is the largest of the Mainland Southeast Asian states by area. As of 2017,
the population is about 54 million. Its capital city is Naypyidaw, and its
largest city is Yangon(Rangoon). Myanmar has been a member of the
Association of Southeast Asian Nations(ASEAN) since 1997.

Early civilizations in Myanmar included the Tibeto-Burman-speaking Pyu
city-states in Upper Burma and the Mon kingdoms in Lower Burma. In
the 9th century, the Burma people entered the upper Irrawaddy valley
and, following the establishment of the Pagan Kingdom in the 1050s, the
Burmese language, culture and Theravada Buddhism slowly became
dominant in the country. The Pagan Kingdom fell due to the Mongol
invasions and several warring states emerged. In the 16th century,
reunified by the Taungoo dynasty, the country was for a brief period the
largest empire in the history of Mainland Southeast Asia. The early 19th
century Konbaung dynasty ruled over an area that included modern
Myanmar and briefly controlled Manipur and Assam as well. The British
East India Company seized control of the administration of Myanmar
after three Anglo-Burmese Wars in the 19th century and the country
became a British colony. Myanmar was granted independence in 1948,
as a democratic nation. Following a coup d'état in 1962, it became a
military dictatorship under the Burma Socialist Programme Party.

For most of its independent years, the country has been engrossed in
rampant ethnic strife and its myriad ethnic groups have been involved
in one of the world's longest-running ongoing civil wars. During this
time, the United Nations and several other organizations have reported
consistent and systematic human rights violations in the country. In
201, the military junta was officially dissolved following a 2010 general
election, and a nominally civilian government was installed. This,
along with the release of Aung San Suu Kyi and political prisoners, has
improved the country's human rights record and foreign relations, and

has led to the easing of trade and other economic sanctions. There is,
however, continuing criticism of the government'’s treatment of ethnic
minorities, its response to the ethnic insurgency, and religious clashes.
In the landmark 2015 election, Aung San Suu Kyi's party won a majority in
both houses. However, the Burmese military remains a powerful force in

|ooIitics.o The current president(2019) is Win Myint. @ “Myanmar” Wikipedia (https/

en.wikipedia.org/wiki/
. . Myanmar)
Mondoloy(@;§+ oocosy)is located in the center of Myanmair. In

Myanmar's economy, Mandalay Region is accounting for
15% of the national economy. Mandalay is the birthplace of
Myanmar's gold leaf industry, and handmade gold leaf is a
major industry in Mandalay.

2. Contents of research
1) Pre-research

UNESCO Chair program aims to develop a network and mutual
understanding with recipients of the program with enhancing Asia-
Pacific Cultural Heritage preservation.

Based on these goals, it is deemed necessary to research for Korean
traditional gold leaf crafts in order to bring Myanmar gold leaf
technique into Korean gold leaf restoration. The next pages will touch
on ‘Geumbakjang’, intangible cultural heritage in Korea, and gold leaves
which are found in paintings and documents prior to field research.

(1) Myanmar gold leaf and workshops
A preliminary study confirmed that Myanmar’s gold leaf is a very
important traditional industry, as it is used in the construction of Pagoda
and crafts in connection

with Buddhism, the national ot =2 Pic15,16  Articles on the state of
L. Mandalay’s Handmade Gold Leaf Myanmar traditional gold
religion. However, data on gold R ) " leaf industry

leaf production was mostly
about manual gold-beating in
Myanmar, the place was limited
to the King Gallon workshop.
There were difficulties in fINAING  cadiestmaingbusiness 1
additional data, but with the gz

help of Myanmar’s National ,
Intangible Cultural Heritage
Center, it was able to get an
overview of the area of the - — ™

“Myat Par Yat” and the state of Myanmar traditional gold leaf

® (up) Mandalay’s Handmade
Gold Leaf Industry Under
Threat, The Irrawaddy, 2014
(https:/fwww.irrawaddy.
com/features/mandalays-
handmade-gold-leaf-
industry-threat.html)

(down) Gold leaf making
business faces competition,
disruption, MYANMARTIMES,
2018 (https://www.mmtimes.
com/news/gold-leaf-
making-business-faces-
competition-disruption.html)

industry.
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(2) Korean traditional gold leaf crafts
Gold was the most convenient, safe commodity, having the invariability
that did not change over time.® It has symbolized the @ wonyongkimhe

Pic 21 Nam Gye-u, Butterflies
and Flowers (the National
Museum of Korea)

wealth and power of the rulers. Humans have made various Seythian gold from the
Hermitage,Chosunilbo,1991.

ornaments based on these natures of gold and expressed p.292.

the sense of life and art. ® JungmiKim. “A studly of gold

applied in the fabric.” M.A.
degree, Graduate school
The Korean people also valued gold, and the methods and of Ehwa Womans University,

scope of its use were very pioneering. It can be found through 200pt
various works of art® such as National Treasure 87, Gold Crown
form Geumgwanchong Tomb(Gyeongju National Museum),
National Treasure 90, Gold Earrings(the National Museum of

Korea), Gold Earrings from Gongjul.

An example of a paper cultural asset is 'Nanggeumiji'. It is a paper

decorated with gold leaf, which was imported mostly from China in the @ National intangible cultural heritage in Korea‘Geumbak
past. It was used in many art works such as Self-praise of Mukso Geosa jong’(Gold Leaf Imprinting)

Written by Kim Jeong-hui(the National Museum of Korea), Butterflies and

Pic 22 (left) Late Deok-hwan Kim
(03.14.1935-10.10.2019)
National intangible
cultural heritage No.19,
Geumbakjang

Flowers draw by Nam Gye-u(the National Museum of Korea).

Pic17 (left) National Treasure
87,Gold Crown form
Geumgwanchong Tomb
(Gyeongju National
Museum)

Pic 23 (right) Ki-ho Kim,
National intangible
cultural heritage No.lg9,

Pic18 (right) National Treasure Geumbakjang

90, Gold Earrings
(the National Museum of
Korea)

Today, Geumbakjang is the master or the technique of printing letters
or patterns on a fabric with thin gold leaf. The names, gold leaf and
Geumbakjang, are first identified in the records of the Goryeo Dynasty.
Until the Joseon Dynasty, Geumbakjong meant nothing more than a

Pic19 Gold Earrings from Gongju,
South Korea

@ “the Essence of Baekje
Craftsmanship-:- Gongju

Sukchon-ri Ancient master of making gold leaf and the gold leaf meant a material itself.
Tombs-Gun gold Earrings” ) .

Chungcheong Today, last In modern times, however, the machine-made gold leaf became
modified n.d.accessed Dec common, in fact, the technique of handmade gold leaf has been cut off,
2019, http://www.cctoday.

cokr/news/articleView. Geumbakjang actually does not mean a master of manufacturer.

html?idxno=2038622

@ Traditional gold leaf manufacturing process on record

Pic20  Self-praiso of Mukso Geosa First, prepare pure gold or the combination of gold and silver by 8:2.
Written by Kim Jeong-hui
(the National Museum of Place gold on an anvil and beat it for three days with a hammer to make
Korea)
it thin.

Second, put pieces of gold(2x2cm, 1000 sheets) between each sheet of
black paper(15x15cm, 1,100 sheets), then wrap the package with a sheet of
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paper, and then beat it. The first day, only beat the center of the paper,

but from the second day, have to beat all around for three days. Should
be careful not to let a hole.

Third, divide gold leaf into quarters with a bamboo knife.
Fourth, cut the very thin white paper into 1/4 the size of the black paper.
Fifth, make 10 sheets package with thin strips made of the white paper.

Currently, the pure gold gourd used by Geumbakjang uses machine-
made ones in Korea.

2) Field research
(1) Interview

Based on pre-research, the interview was conducted with local experts
and workshop officials in myanmar. The questions are below:

<Questions>

-Where do you get the gold ?

-Is there a standard for gold leaf quality?

-Does the use of gold leaf vary depending on the quality of the gold leaf?

-What is the difference between handmade and machine-made gold leaf?

-Why maintain the handmade gold foil production debate?

-Where are the tools for manual work from?

-Is there a record of handmade gold leaf techniques?

-Is there government support to maintain traditional industries such as handmade
gold leaf?

- Are the trustees of the Shwedagon Pagoda related to government officials?

Through the interview with Thindar Htwe Win(professor, University
of Mandalay), Zin Mar(professor, Yadanabon University), it is told the
detailed stories about the controversy over the decision to use the
machine-made gold leaf by Shwedagon Pagoda in 2014, the crisis which
the traditional gold leaf industry is facing, and the difficulties in running a
workshop due to rising gold prices. Also, from Aung Tagon, the president
of the workshop, it was able to obtain information and base data on the
differences between handmade and machine-made gold leaf.

@ State of traditional gold leaf industry
There are some factors that threaten Myanmar's traditional gold leaf

industry: The reduction in the number of workers due to hard labor and
low wages, the unstable operation and maintenance of workshops with
arise of gold price and the influx of machine-made gold leaf.

Among other things, the influx of machine-made gold leaf was decisive
to the traditional industry. Since 2014, the situation has become even
more difficult, as more and more people have imported and used
machine-made one from Thailand and China.

Myanmar's Pagoda has been decorated with handmade gold leaf
made of pure 100 percent gold, but after the import of the machine-
made gold leaf, the trustees of Shwedagon Pagoda decided to repair
it using the machine-made. Most of the entire gold leaf industry is used
for the construction and repair of Pagoda, which foretold a sharp drop
in demand for handmade gold leaf if it no longer uses it. In response,
people in Myanmar voiced concern that the use of the machine-made
may undermine the value of the pagoda in the future and cause a threat
to the gold leaf industry, and as a result, the trustees of Shwedagon
Pagoda withdrew its decision to use the machine-made gold ledf.

In addition to these problems of machine inflow, the soaring gold prices
(during local survey in August 2019) caused the temporary shutdown of
many of the small workshops in Myat Par Yat.

Pic 24,25 Interview with professors

1
i
i
i
i
i
g
s
H

Pic 26,27 Temporary closed
workshops in Myat Par Yat
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@ Handmade vs Machine-made gold leaf
<Table 4> shows the reason why the gold leaf craftsman insist that
handmade gold leaf should be used.

Handmade Machine-made Table 4 Handmade vs Machine-
made gold leaf
Pros -Pure 100% of gold -less price
- Persistent (39,000Kyat/100sheets)
- Lustrous
Cons - pricey -Mixed with chemical materials

(43,000Kyot/1003heets) -Less persistent
-Less lustrous

Handmade gold leaf is made of pure 100 percent gold, but machine-
made gold leaf is made by mixing 18k gold with chemical materials,
which is inferior to the handmade. Also, the polishing, weight, and
duration of the gold leaf vary depending on the content of the gold.

Pic 28 (left) the difference
of luster between
handmade(left)
& machine-made gold
leaf(right) (©Aung Tagon)

Pic 29 (right) the difference of
luster between machine-
made(left)

& handmade gold
leaf(right) (©Aung Tagon)

Pic 30 the weight difference
between handmade gold
leaf(left)

& machine-made gold
leaf(Right) - after make
gold leaf to pill. (©Aung

cosmetics. Currently, there are about 134 workshops on a large and small

scale.

Pic 31

<~

~_ {IQJC\‘.
cﬁ:mggeﬂ_ﬂA

O3co:

Myat Par Yat' sign board

Pic 33

(left) Wall decoration in
Mahamuni

(right) Gold-plated statue

Pic 34,35

@ KING GALON

Small workshops in Myat
Par Yat

King Galon Gold Leaf Workshop is the largest one in Myat Par Yat, and
Mandalay's signature workshop. Located on the main street in the

Tagon)

-
-
»
-
>
-
»
-
IS
-
-
S
>
-
S
»
>
3

4

In the pictures above, the difference between the handmade and the
machine-made gold leaf is obvious: visual difference in luster, 1.1 mg
difference in weight and uncertain content of pure gold used in the
machine-made. Also, the machine-made attached to Pagoda with
lacquer was found to fall off the surface 3 years later.

(2) MYAT PAR YAT
"Myat Par Yat" is the name of the area where the gilt workshops are
clustered in Mandalay. Mandalay is the birthplace of Myanmar's gold
leaf industry. Gold leaf made at the Myat Par Yat is sold throughout
Myanmar, and is used in Pagoda and lacquer ware, medicine and

center of Mandalay, it is most popular among foreign media and tourists
because it is more accessible than other workshops and can be easily
found through Internet.

It also has a showroom with materials and tools of handmade gold leaf
for free, helping to understand the overall process. In particular, it runs
an experience program for tourists and sells gold leaf as a souvenir. It
operates a shop in the capital city of Yangon as well, focusing on the
tourism industry along with the gold leaf distribution.

With the democratic government in Myanmar in 2016, an exhibition
of cultural heritage was held in Yangon as part of efforts to develop
and maintain cultural heritage. King Galon was invited to the Cultural
Heritage Exhibition in recognition of his contributions to maintaining
tradition for 60 years, promoting Myanmar’s traditional gold leaf to the
public, and also visited by the culture minister himself.

21
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Galon

Pic 36,37 Visit and interview in King

Pic 38,39 Attend an official event

@ Gold Leaf Aung Tagon
Gold Leaf Aung Tagon also belongs to a large-scale workshop where
the work of beating gold and packing is done together. Unlike the King
Galon, however, it is putting more effort into preserving and conserving
traditional handmade gold leaf rather than engaging in activities to
attract foreign tourists.

The owner also manages construction projects to put gold leaf on
Pagodas and Buddha statues, so he knows the importance of the
handmade gold leaf. Since 2014, it has participated in protests against
the use of the machine-made gold leaf in Pagoda and has been steadily
engaged in activities to preserve tradition.

He is not only the owner or seller of traditional workshop but also is the
one who requested numerical value to a research institute to build up a
base data the superiority and the differentiation of handmade gold leaf.
He is also at the forefront of the activities of preserving traditional gold
leaf that are threatened by actively sharing articles, materials, or work
on handmade gold leaf with SNS services.

Pic 40 Visit to King Galon

43,44 Tagon

® Other workshop

In fact, there are not many large scale workshops such as King Galon
and Aung Tagon, it is easier to find small workshops. Usually the
workplace for beating gold and packing is separated. Several workshops
has only the small room for work. Most workshops are following their
cottage industry, they run workshops under two names, one is from their
parents and the other is their own, so that they can maintain the family
tradition and acquire more works from the market.

Pic 41,42, Visit and interview in Aung

(3) Manufacturing process
Depending on gender, their role is different for a religious reason: only
men can participate in gold-beating and women can take part in the
packing. According to the survey, male workers pray to the Buddha while
beating gold and women are banned from accessing to the beating

area. Exceptionally, Boys also participate in the packing work in case of
small workshops. Most workshops are run on a family basis.

@ How to produce the gold ribbon
The gold leaf is made from a small gold piece. To get this, the workshop
needs to buy a gold ribbon from the gold shop, for example, Aung Tagon
purchases it from Thar Htoo.(Shwe Naing Ngan: the gold shop)

Pic 45,46 Small workshops

23
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Pic 47 Thar Htoo, gold ribbon
shop

How to produce a gold ribbon
1. Beat in the hot gold stick to soften the gold.
2. Dip the gold stick in cold water
3. Put the gold stick into a rolling machine to have a gold ribbon.
4. As the above process is repeated, the gold stick passes through
the rolling machine about 13 times. the thickness of the stick becomes
approx. 0.02mm, which was 2.5mm.
5. The gold ribbon(10.625¢) is cut into 800 pieces(approx. 0.013g/1 piece)
in a gold leaf workshop.

Pic 48, 49

Gold stick(Burmese: Warlone)

Pic 50, 51

2 >
Heat the gold stick to beat

Dip it in water to cool it down

Pic 62,53

£ D

Rolling machine Use the machine in pairs

Pic 54,55

Pic 66,57

Use the machine in pairs Gold ribbon

@ The setup for the beating
The gold ribbon is cut into 800 pieces. First of all, put the pieces between
the sheets of bamboo papers. From this process, it is domain of
men(Shwe Kat). requires various of tools and skills. It is important to be
fasten up the package to make a proper gold leaf.

The tools for the package

Pic 58,59

Pic 60, 61

Pic 62,63

25
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Pic 64

@ Leather cover

L N
(3 Bamboo stick

The setup for the beating consists of Leathers, straw papers and
bamboo papers.

When the gold pieces get bigger through the beating, change the

package to the big size of leather and papers and repeat the beating.

The contents of package is same with previous one.

40 Straw paper

1000 Bamboo paper

40 Straw paper

Leather

Fixing the gold pieces
1. A small piece of gold(lcm x 2cm) is made into a bundle of 1200 sheets of
bamboo paper
2. Put 40 sheets of straw paper on the top and the bottom of the package
to prevent daomage to the gold pieces during the beating, then cover it
with leather(deerskin or cowhide) and secure it firmly with palm tree leaf
and bamboo sticks.

3. put the leather covers as crosswise.

4. To firmly fix the package, pack the palm tree leaves into the inside of the
cover. and put the bamboo sticks in parallel. it is important to be fasten
up the package.

Leather Pic 65 Order of package

Pic 66, 67

The package with first gold pieces Put the leather cover

Pic 68,69

Put the leather covers as crosswise

Pic 70,71

Hit the package everywhere with Add the Palm tree leaves on the side
hammer to make it flat

Pic 72,73

Put the bamboo sticks in parallel Finished fixing

After the fixing, proceed the next process with wooden apparatus on
marble.

Pic 74 Fix the package to wooden
apparatus on marble.
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® Beating the gold leaf
Man who makes the package and beats it is called Shwe Kat. They
work with 7 pounds hammer for beating in a hot and humid climate of
Myanmar so they put only the bottoms at the workplace.

Pic 75,76 Shwe kat

Pic 77 Workplace for the beating

Beating process

1. Beat the package of gold pieces for 3 minutes and turn it. Hit it from top
to bottom and repeat so that all sides can be beaten. (about 1 hour)
-Apply water little by little with a toothbrush during the beating to soften
the leather.

-The coconut has small hole at the bottom and sinks into the water slowly
in 3 minutes.

2. Hit everywhere to flatten the swollen paper and remove the leather.

3. Cut the large gold pieces into 1/4 and make them back for the package
again.

4.Beat it in the same way with <I> for 1 hour.

5. After beating, transfer it to a larger bamboo paper and make a package
and repeat <4> the beat it again 4 more times. (about 5 hours required)

Total 5 steps of beating for 7 hours

,. /‘ B s
A toothbrush and Coconut timer

Mork heating point with chalk(optional)

A piece of ribbon

After beating, cut the leaf into 1/4

Transger to larger bamboo paper

Beat 4 more times

= Total 6 steps of beating for 7 hours

Pic 78,79

Pic 80, 81

Pic 82

Working Shwe kats (Aung
tagon)

Pic 83

29
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Untie the package

Pic 84,85

Untie the package

Pic 86, 87

Separate the contents

* The bamboo paper used
in the beating is stored in
traditional refrigeration
facilities to prevent the heat
from escaping and drying
rapidly.

Pic 88 Gold leaf after the beating

papers

@ the packing

Pic 89,90 Traditional refrigeration
facilities and bamboo

The package, which
has finished beating, is
transferred bamboo paper,
and women transfer the
delicate gold leaf onto
pieces of the straw paper,
producing ready-to-use packages for. women who pack the gold leaf
are called Shwe pyin.

Shwe pyin use the buffalo stick and lime power to handle the gold leaf.

1. Move the half size of gold leaf from the package to recycled paper
using buffalo stick.

2. Blow wind on the moved gold leaf to make smooth it.

3. Put the gold leaf on the straw paper for the package.

Pic 91 Shwe pyin

In advance, put the big size of gold leaf and bring it to skilled Shwe pyin.
4. Skilled Shwe pyin covers the empty space of straw paper with spare
parts of gold leaf.
5. Tie the set of gold leaves with sheet of workshop’s logo and red threads.
Young girls who help the family’s work(even boys) take part with simple
work which is putting on lime powders to the bamboo papers to prevent
the gold leaf from sticking to the paper.

packing @

Pic 92,93

Separate gold leaf from bamboo paper

Pic 94,95

Blow wind to put gold leaf on recycled paper

Pic 96,97

Put up recycled paper Used bamboo paper for re-use

Packing @

Pic 98,99

Pic 100,101

Move gold leaf with the stick. Fill the holes
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Pic 102,103

Pile the gold leaf

Name Korean E& 7|4

Burmese

English Rolling machine

Feature It stretches up the gold as 0.02mm thickness.

Pic104,105

The gold leaves with red thread The product for selling

The package
Most of workshops sell gold leaf in two ways. One is 5 sheets of gold leaf
(5 pyar kwal) for the prayers in Pagodas and the other is a package of
100 sheets of gold leaf(yarsign) for repairing the Pagodas and gilding the
Buddha statues.

Name Korean 7+& HH

Burmese

English Leather cover

Feature Itis made of deerskin or cowhide.

Name Korean 7t%

Burmese

English Leather

Feature Cowhide, it protects gold leaves beneath.

Pic 106,107

é]:[}:s[; (5 pyar kwal) paS & (yarsign)
2"'x2", 5 sheets of gold leaf 2"'x2",100 sheets of gold leaf

(4) Tools

Name Korean OfXtLLER Q1

Burmese

English Palm tree leaf

Feature It is used for fastenig up the package.

Name Korean [HL}E AE!

Burmese 20600:0705 (Thitthar chaung / wachan pyar)

English Bamboo Stick

Pic108 Tools for beating

Feature It fixes the package itself and is tied with wood
appratus during beating.

Name Korean H 0|

Burmese

English Straw paper

Feature Each of 40 straw papers goes on the top and the

bottom of the gold leaves during beating for protection.

Name Korean [HLEZ Z0[(ZX])

Burmese

English Bamboo paper

Feature It keeps the gold leaves in the whole manufacturing

process and is produced in Sagaing, Myanmar.

60L2ld

OLLoid

LLLold

clod

€lold

11 0ld

SlLold
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8 Name Korean H4X|
Burmese
English paper
Feature Mixture of bamboo and other pulps, it is used for
packing.
9 Name Korean cHz|A gHaCY
Burmese 003|605 (Sajinkyut)
English Marble beating stand
Feature The gold leaf is beaten on this marble stand, it is
trimmed by Shew kat.
10 Name Korean L2 X|X|H
Burmese 2060: (Thitthar)
English Wood apparatus
Feature Itis installed on the marble stand with a chain
above to fix the package.
11  Name Korean Lt2(CHLIR) Sy
Burmese 20600:0705 (Thitthar chaung / wachan pyar)
English Wood(Bamboo) stick
Feature Itis installed on the ground with a piece of metal to
fix the package and other tools for beating.
12 Name Korean ZI3W JZ (3 EL0|H)
Burmese
English 3mins coconut timer
Feature It has a hole in the bottom and takes 3 minutes to
sink into the water.
13 Name Korean x|
Burmese
English Hammer
Feature 7 pounds (3.2kg)
14 Name Korean HEZ=Z (2

Burmese

English Buffalo stick(folder)

Feature Shwe pyin’s tool, using for packing

9lLold

£1101d

81l old

611 old

ocLold

lcLod

cclod

15 Name Korean Al3| 712

Burmese

English Lime powder

Feature It helps that the gold leaf does not stick to fingers
or bamboo papers

Making process for Bamboo stick

€CLod

Pic 124,125

Pic 126,127

Pic 128,129

Finishing Bamboo sticks

Il Conclusion

1. Result_ the necessity of preseving Myanmar traditional
gold leaf

In a rapidly changing society, maintaining traditional industries is
obviously difficult. Many traditional cultures around the world, including
traditional gold leaf manufacturing techniques, are easily cut off and
replaced by new technologies under the influence of modernization and
globalization. Myanmar's handmade gold leaf is also facing the same
crisis. The influx of machine gold is an example of the future changes in
Myanmar’s traditional industry. The recent economic growth in Myanmar
is also expected to continue and accelerate the crisis in the traditional
industry.

35



The lack of government support for the preservation of Myanmar’s bamboo paper is known as Chinese traditional paper, it is also the main
intangible cultural heritage is a problem, while following the traditional source of many paper relics found in Korea today. Therefore, it is deemed
methods of Myanmar’s gold leafing requires a lot of manpower, time and necessary to study the process and the features of the bamboo paper

nmoney. made in Myanmar.

Myanmar’s traditional gold Pic135  Sagaing, Myanmar

leaf is still closely related to

Pic130 Applying the gold leaves
in Mahamuni Pagoda
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Min Kun
the lives of Myanmarese, and @ Mahamuni Buddha Temple oc:oms:
the people are more aware (https://www.wikiwand.com/
o en/Mahamuni_Buddha_

of the value of traditional Temple) Mandalay
gold leaf than anyone else. "WarT'.‘['lGY' N h 98600z

3 . EP200|0D ! againg |
But without continued efforts, . \ ngc 8

. L . e Al
there is the possibility that it | ~inn:Wa AH1 |

could be forgotten. Therefore,
it is necessary to carry out
the research and detailed )
record of handmade gold ESEE e

leaf technique as Myanmar’s important intangible cultural heritage.

2. Future plan
Research on tools for gold leaf making

Pic 131,132

Bamboo paper

Pic 133,134

E J Yaus

Making bamboo stick Trimming the marble

Tools, such as Bamboo paper, Straw paper, Bamboo stick etc., used for
gold leaf making, these are also handmade and traditional. In order to
understand the gold leaf making process, it is necessary to leave the
record of tools.

Especially, as numerous bamboo papers are used in the making
process, bamboo paper will be a subject of research for the next step.
It is produced and distributed from Sagaing, Mynamar. Although the

3aC:C

iKar

3. Conclusion and Application

Demand for gold leaf to repair many pagodas in Myanmar will be
continued. While some say the machine-made gold leaf cannot replace
the handmade gold leaf, it is highly likely that the machine-made
gold leaf will gain the upper hand due to Myanmar's market-opening
and economic growth. This is in light of the fact that the technique for
traditional gold leaf has been virtually cut off in Korea and the machine-
made gold leaf is used for traditional crafts.

In Myanmar, however, gold leaf is not just a decorative material. Pagoda,
used most of gold leaves, is authorized by its trustee to decide on how
to preserve Pagoda. And the residents around Pagoda are obliged to
donate money to buy gold leaf each year. That means, the gold leaf in
Myanmar is not only for decoration, bus it also reflects the nation's care
for the tradition and the culture.

As a result, the influx of machine gold is slowing down, but without efforts
to preserve the craftsmanship, Myanmar’s gold leaf will eventually
disappear into the back of history. Therefore, the original technique
of handmade gold leaf is intangible cultural heritage as a valuable in
Myanmar and it needs records and preservation.

Lastly, by archiving on handmade gold leaf techniques based on a
survey conducted in Mandalay, the research data will be used for the
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restoration of the original technique for gold leaf making in Korea and be

organized into basic data to preserve and restore the craft techniques
for traditional painting and textile.

Pic136

Pic137

Shedagon Pagoda(left)

Mahamuni Pagoda(right)
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Technique on
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Vietnam shares a borders with China, Laos, Cambodia<Pic. 1>. Because
these countries are composited by several minorities, they has a various
cultures for each minorities. Especially in Vietnam, there is a 54 minorities.
Among them the Tayl[#] peoples has composed 3.8% of whole population
on Vietnam, and they are most popular peoples among a minorities.
Because Vietnamese geographical feature is long, the cultures of a North,
Middle and South has a different features. And the almost Tay is living on
the Northern Vietnam.

Vietnamese Tay and Nuong|[#] peoples has been known a branch of
Zhuang(itt] peoples which is based on the Baiyue[&#], Xiou[F&ER], Luoyue[&&
#]<Pic 2>. And because Tay, Nuong, Zhuang peoples is belong to Zhuang-
Tay Languages, they are using a similar languages. Chinese Zhuang
peoples is most popular minorities on China, and almost of them are
living in the Guangxi province where share a border with Northern
Vietham.

P00, Pic1 (left) Neighborhood of
i Vietnam

3 an
’— & Nung

#t Zhuang
\: —
5% Binony

Pic 2 (right) Branches of Zhuang

S, B A
(Biyue, Xiou, Luoyue) ‘

Vietam Tay has weaved a Tho Cam, and Chinese Zhuang has weaved a
Zhuangjin[#t$8]. These two textile is weaved by using vivid coloured yarns,
and the patterns which is presented on them are based on geometric
and flower patterns. Especially the Zhuangjin of Chinese zhuang peoples
is one of the 4 best silks of China with Nanjing-Yunjin(@RZ#%), Chengdou-
Shujin(F# & $R), Suzhou-Songjin(#&M=RER). Among the 4 best silks, the
Zhuangjin is the only textile which is made by minorities. Because of this
reason, Zhuangjin is very valuable on the textile histories.

1. Index and Schedules of Survey

Even a names and countries of Zhuang and Tay peoples has changed,
they has same origin. Because of these reasons, survey has aimed these
two peoples. The survey regions are Cao bang where Tay people is living
and Guangxi where is sharing border with Vietnam. This Survey is for the
weaving technigues of Tho Cam and Zhuangjin of Vietnam and China.

The survey was progressed on two times, August and November, for each
countries<Table 1-2>. It is the particular regions of survey that 6 cities of
Guangxi of China, 2 cities of Hanoi and Cao bang of Vietnam. This survey
is focused on the weaving techniques and looms, kind of textiles.

Date : 2019. 08.19(Mon) ~ 2019. 08. 28(Wed)
Guangxi province, China(FE &)
Method : Interview, Practice, Taking a Photo. etc
Subject : Major of Traditional Textile, KNUCH
Sim Yeon Ok(Professor)
Lee Sun Yong, Park Geun Il, Roh Ji Hee(Researcher)

Contents Objects

« Zhulongji of Nanning, - Several Workshops
Xincheng, Binyang and Museum

» Loom of Jingxi

» Loom of Longzhou

1 Loom Types

2 Zhuangjin Weaving < Materials and Tools

Object: Chinese Zhuangjin of Zhuang Peoples Tablel  Index of Survey - st Servey

Technique - Weaving Technique
= Object: Viethamese Tho Cam of Tay Peoples Table2  Index of Survey - 2nd
= Date:2019.11. 20(Wed) ~ 2019.11. 26(Tue) servey

Method : Interview, Practice, Taking a Photo. etc
Subject : Major of Traditional Textile, KNUCH
Sim Yeon Ok(Professor)
Lee Sun Yong, Park Geun I, Roh Ji Hee(Researcher)

Contents Objects
1 Viethamese « Vietnam Ethnic Museum - Several Workshops
Minorities and Museum

2 Tho Cam Weaving « Luong noi villages, Ha quang,
Techniques Cao bang, Vietham

J/“/J \ Pic 3 Survey Regions of Vietnam,
J/'/ @ Longsheng j China
D o
o /_/ A\
\m
:J D\ » @ Xincheng \
N )
J @Bingyang /
/@ Jingxi S

]
/ % @ Nanning (
A~ N\ e / -
c \ @ Longzhou —
\
\ ] /_;
\A ”7”\‘_\_/\
\ L / G
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Il The Survey and Features of Traditional Textiles on 2.How to Weave of Tho Cam Loom
Viethamese Tay 1) Names

1. Tho Cam of Viethamese T(ly Name Tho Cam Loom of Luong Noi Location  Luong Noi, Ha Qunag
Tay, Nunog, Zhuang is a branch which is originated from Baiyue, Xiou,
Luoyue. Practically, the traditional costume of Tay, Nuong, Zhuang is
very similar, and even they are located on differnet countries, they are
very close. Recently, the region where is weaving a Tho Cam by using
traditional way is Luong Noi village, Ha Quang, Cao Bang, Northern
Vietnam. This village is very close with Chinese border.

The favorite pattern of Tay people is a flower. Occasionally, animal
pattern was weaved but there is no many crafter who can weave the
animal pattern these days. The way which is composing pattern of Tho
Camc<Pic 4> and Zhaungjin<Pic 5> is very similar.

Pic 4 (left) Vietnamese Tho Cam

Pic 5 (right) Chinese Zhuangjin

1
4 3!?1@0% i

1 ghé 2 conthoi 3 vung 4 sdilen

S . . . . . 5 hoavan 6 pan 7 cdprap 8 ramvan
This Viethamese traditional Tho Cam weaving is passing down only in - -
Luong Noi village, Ha Quang, Cao Bang, Northern Vietnam. Ha Qunag Tho 9 knar 10 khau tam N ooonec 12 ngec ngach
Cam Loom is a one-person pattern loom<Pic 6> The structure of loom is 13 khau sung 14 ghdtgheo 15 doigua 16 doiguse
similar with Nuong<Pic 7>. These two types of looms is saving a patterns
on the heald yarns by using a bamboo. The heald yarn is used to weave 2) Structure and Principle
patterns. If the pattern is getting more complex, the number of bamboo ) . .
is increasing. Actually, Tho Cam means a Vietnamese textile crafts, but the textile

which is weaved in Luong Noi village is also called Tho Cam. On the loom
oo e omoray which is weaving a Tho Cam is installed 2 khau tdm(healdes of structure)
pic 7 (right) Loom of Nuong and 1 Hwabon which is structure to weave pattern<Pic 8>. This Hwabon
is constructed with khau sung and hoa van(the bamboo stick), and the
form of Hwabon is that hoa vdn is mounted on khau sung in accordance

with pattern. A cylinder shaped bamboo which is installed between a
khau sung makes a hoa vdn in order. And it can make a pattern repeat
by moving a hoa van from back to front or from front to back.

2 treadles is installed to each khau tdm. A déi gua, long bamboo made
treadle is installed between the treadles. This ddi gua is related in V
shaped cdp rap which lift the khau sung. When crafter want to weave a
pattern, the crafter make a place to put a yarn by lifting a khau sung by
using the déi gua.
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3) Weaving Procedure

1. To take a hoa van down and arrange d khau sung.

2. To lift a warp by treading a déi gua and put a panin.

3. To make space of warp wider by standing a pan
and put a yarn by using hand.

4. To put hoa van off and put it in front and arrange
a khau sung by using a pan.

5. To lift a warp according to structure
by treading a déi guédc, put a structure weft yarn in.

N

Pic 8

Tho Cam Loom

I

Taking a hoa vdn down

. T

Arranging a khau sung by using a pan

v hY

Putting a pan in

Putting structure weft yarn
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Il The Survey and Features of Traditional Textiles on
Chinese Zhuang

1. Zhaungjin of Chinese Zhuang

The Zhuangjin of Guangxi province was a gift for the Emperor. Because it
is still remained of the Beijing’s palace museum, it show us the excellent
weaving techniques. Zhuangjin was not only a gift for the Emperor, but
alsoitis used in normal life of normal peoples.

Zhuangjin has been very famous for their durability and elaboration,

unique and beautiful pattern. The technique of Zhuangjin weaving has
long history, and it is designated for intangible cultural national heritage
in China at 2006.

At present, there is 3 types of loom which is used to make Zhuangjin, and
this is differently used in each regions. In Nanning[#Z ], Xincheng|
], Binyang|[ZBASE], Zhulongji[fr&E#] which is most famous Zhuangjin loom
is used. But in Jingxi[#E7EEE], Longzhou[#8F], they has different types of
looms for each regions. The material which has been mainly used is
ramie[Ri], cotton[#&] for weft, and silk[#8] for weft, but recently, it is changed
to use a cotton for weft, silk for warp. The vivid and fancy coloured weft is
the feature of Zhuangjin. The pattern of Zhuangjin is basis on geometric
pattern and mixed with several patterns like plant or animals as main
pattern<table 3>.

Ear Japanese apricot flower Sunflower

Lion Phoenix Dragon

Table 3 The Patterns of Zhuangjin

2.How to Weave of Tho Cam Loom
1) Names

Name  Zhulongji Location  Guangxi Museum of Nationalities

1 Zhulong(fT#g) 2 Pianhuazhu(#R7ErT) 3 Huadiaoshou(fERF)

4  Zhongchui(E#) 5 Yoodai(FER) 6 Budouzhou(frga#)
Fenjingtong (7 #&f) 8 Zhukou(77) 9 Gaozengxian(FEAriE)

10 Aizengxian(&#713) 1 Zhongtong () 12 Quanjingshajidou(B#& i #58)

13 Huacaijiao(fEERH) 14 Shacaijico (¥ Exk) 15 Rongsuo(##i&)

16 Shasuo(#hg) 17 Shadiaoshou(#®F) 18 Zengshaliang®#RizZR)

2) Structure and Principle

Zhulongji is typical Zhuangjin loom which weave pattern by installing
Zhulong(fT&)<Pic 9>. Hwabon is installed on Gaozengxian(m#&4R) by

using a Pianhuazhu(#&¥E1T). After Gaozengxian is hanged on Zhulong,

the Hwabon is completed by inserting a Pianhuazhu to Gaozengxian
according to a textile pattern. A size of Zhulong is depending on a size
of textile pattern. If a 1 repeat pattern getting bigger, the number of

Pianhuazhu is also getting bigger and the size of Zhulong is getting wider.

In Zhulongji, there is 2 treadles, the one is connected with Shacaijico(#
B i) which is installed with structure headles and the other one is

connected with Huacaijiao(fEE k) which is installed with Zhulong.

Zhongchui(Z##) is hanged behind of this loom, It is connected with
Zhulong, and help to maintain a tension by their weight.
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Pic 9 Zhulongji

- Ti\;’—

N

of

3) Weaving Procedure

1. To take front Pianhuazhu down and arrange Gaozengxian
by using Pianhuazhu.

2.To put Bamboo stick in a space between Gaozengxian and
insert to behind Zhulong.

3. To tread Huacaijiao which is connected with Zhulong.

4.To push a Bamboo stick which is put and insert a Fenjingtong (7 #f&)
in the space.

5.To let a Zhukou(*T#) go back and insert a weft yarn.

6. To arrange a weft yarn by using Zhukou (f14).

7.To pull Bamboo stick out and put in space between Gaozengxian,
get rid of Fenjingtong.

8.To tread a treadle which is connected with Aizengxian (JE4R#R)
and put weft yarn in.

Putting bamboo stick

o) —— N W T
AV ad

)

* [N
> e »
Make a space by using bamboo stick

o
-

Putting a pattern-weft

‘..-‘.l v

ly .

Pulling bamboo stick out Pulling Fenjingtong out
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Putting structure weft in Using Zhukou

3.How to Weave of Longzhou Loom
1) Names

Name Zhuangjin Loom of Longzhou  Location  Zhuangjin Association of Longzhou

1 Tapa(##) 2 Tangmai(t%2) 3 Kouhuaki(#&##)
4 Erei(fR1EfT) 5 Koushui 6 Tangrou

Nouke (3 F1EFT) 8 Gongxian(Birig) 9  Muxian(E=iR)
10 Kouten(&#xzéh) N Pan(B#&ER) 12 Tuim(#ig)

13 Syampan(#hias) 14 Tuinang(Etk) 15 Tablang(FE#)

16 Syengpenglu 17 Huengchuk(tz%h) 18  Hwalgan(E#)

19 Apgyunggan (BE#) 20 lyepom(fra)

2) Structure and Principle

In Longzhou loom, instead of Zhulong, Tangrou which is cylinder shaped
Hwabon is installed to weave textile<Pic 10>. because Hwabon is repeated
on the basis of tangrou which is hanged on Koushui itt is called to
circulation type Hwabon[B=7#4]. Seating on a seating board, Hwabon is
designed on Gongxian[&###&] by using a Ereil#R7E17] on the spot.

Nouke[#2##E#] which is hanged on Tangmai[#2%] is related on
Hwalgan[E#F] and Muxion[5&#4&]. When crafter tread a treadle, Kouten[s&
f=8] which is connected with Hwalgan[i&#F] is getting down put warp
down, and Muxian[&##&] which is connected with Nouke[{2#&#E#F] is
lifted, it makes space between a warps. When crafter weave pattern, the
crafter makes space by using a 2 Pan which is made by split bamboo.

Longzhou Loom
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3) Weaving Procedure

1. To put Erei which is located on front side down.

2. To arrange Gongxian by using Erei.

3.To put a Pan behind Gongxian and push to arrange a warp.
4.To put another Pan to space where is made on the situation 3,

and maintain the space and the make space wider by using lyepom|[74i].

5. When crafter weave brocade structured pattern, lifting a warp
by using hands, putting a cut weft by using hands.

6. To put a pattern weft by using Tuim[###] and hit it by using lyepom.

7.To pull Pan which is front of Gongxian out and move it between
X-shaped Gongxian.

8.To pull 2 Pan to front of weaver and take Erei off.

9.To let pulled Pan go back and insert this to lower side.

10. After putting a Pan of low of Pan, arranging Gongxian, take Pan off.

11. To tread a treadle and maintain a headle of Kouten| &),
12. After maintaining a space by putting Pan in front of lyepom,
to put structure weft yarn and hit by using lyepom.

Putting pattern weft yarnin Putting structure weft yarnin

Arranging Gongxian

Putting Erei behind in

After Make space wider by using lyepom, Putting

structure weft yarn in
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4.How to Weave of Jingxi Loom
1) Names

Name Zhuangjin Loom of Jingxi  Location Exhibit Hall of Intangible Heritage of Jingxi

1 Ticokou(#2ZR) 2 Bopi(#&#) 3 Kongnaok(&#Esh)

4 Maipieu(tgF) 5 Maikau 6 Mairuntang(¥rEE#)
7  Zhangkouzu(f74i) 8  Koupdai(F#ig) 9  Kouwd(fEA4R)

10 Anmuk(#1@) N Swaptaung (F4#E) 12 Numsa(#@ig)

13 Gakdappan (HIEEHR) 14 Yungyulgan GEE#)

2) Structure and Principle

There is several headles to weave pattern. Because of this reason, Jingxi
loom has structural difference with another Zhuangjin Loom<Pic 11>.

There is 2 Gakdappans[###k] of Jingxi loom and it is connected with
Koupai[F#4%], used to weave structure. KoupailF#2#] is connected with
the front and back of Yungyulgan[E#+F]. This Gakdappan[##siR] is used
to make a space to weave structure. When weave pattern, crafter lifts a
Kouwal[fE44§] which is located on the back of Koupai and put Anmuk[#1E]
inside to maintain space. In Jingxi, There is 3 types of weaving technique.

Picl

=

———

|

3) Weaving Procedure

1. To maintain a space by using Anmuk after lifting a Kouwa.

2.1n the situation 1, to make space by treading Gakdappan
and put structure weft yarn in.

3. To pull Anmuk which is put on the situation 1 and put
pattern weft yarn.

4. To let Kouwa go back again.

» Weaving Procedure of Jingxi Loom @

Lifting Kouwa Putting Anmukin

Jingxi Loom
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—

Pulling Anmuk Putting pattern weft yarnin

Hitting Zhangkouzu Hitting Zhangkouzu(Side)

» Weaving Procedure of Jingxi Loom @

This is same procedure with Jingxi Loom @ but in this case, brocade
structure is used to weave textile.

Repeated pattern is installed in Kouwa. And the part of pattern which is
used partially is weaved looking the pattern. At this time, weft yarn which
is twisted with several thread is used by hands

{2 3
Hwabon pattern Putting pattern weft yarn

Putting pattern weft yarn 2,3

» Weaving Procedure of Jingxi Loom ®

1. Following Hwabon pattern, to make a pattern by using a stick
and make a space.

2. To maintain a space by using Anmuk.

3.To tread a treadle, weave a structure.

4.To weave brocade pattern.

5. To stand the stick and putting Anmuk in the space.

6. After putting a pattern weft yarn and putting structure weft yarn.

7. After putting different coloured pattern weft yarn,
putting with structure weft yarn again.

8. To repeat for 6~7 times to weave 1line of pattern.

Putting pattern weft yarnin Putting structure weft yarn in
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IV Comparing with Tho Cam Loom and Zhuangjin Loom

loom

Pic13 (left) Interlocking Structure
of Zhulongji
. . . . =) ) ) Pic 14 (right) Interlocking
1. Similarity and Difference e N1 —_— o Structure of Tho Cam

In Guangxi, China, Zhuang peoples use 3 types of looms to weave
Zhuangjin. In Nanning and Xincheng, Binyang, Zhulongji is used, but in
Jingxi and Longzhou where is close with Zhulongji aread, Zhulongji is not
used, but there was different types loom. On the other hand, In Vietham,
traditional Tho Cam loom was used only in Luong Noi village which is Tay
people lives<Pic 12>.

T et The most similar Hwabon with Tho Cam loom is Longzhou loom. In case
is used of Longzhou loom, Tangrou which is hanged on Koushui(upper side)
is rotated to use Hwabon continuously. It is some kind of automatic
structure, <Pic 15>. On the other hands, Hwabon of Tho Cam loom of Tay
is fixed on the V-shped cdp rap. Although the cylinder shaped bamboo
is installed below Hwabon of Tho Cam loom but it is not rotated. When
crafter weave every front hoa vdn, let it hoa vdn go back again<Pic 16>. It is
some kind of manual structure. The Hwabon shape of Tho Cam loom and
Longzhou loom is similar, but operating way is difference.

Pic15 The Hwabon and Pattern
Weaving of Longzhou

20|
2{|0l(Ere) Loom

—s 7{2A|0|(Kousui)

©22(Tanglow)

There is a similarities that structure is unified with pattern weaving and
structure weaving with Tho Cam loom and Zhuangjin loom. But if we
focused on Hwabon, among 4 types of Zhuangjin loom, Jingxi loom
is most different with Tho Cam loom. Except Jingxi loom, in 3 types of
Zhuangjin loom, we will focus on similarity and difference of structure of
Hwabon structure.

Pic16 The Hwabon and Pattern
Weaving of Tho Cam Loom

In Vietnamese Tho Cam loom, cdp rap which is made bamboo to
V-shape maintains a tension of Hwabon. It is same role with Huadiaoshou
of Zhulongji. But there is 2 peadles, Shacaijiao and Huacaijiao, Shacaijico
is to weave structure and Hwacaijiao is connected with Zhulong to weave
pattern<Pic 13>. While Tho Cam loom has 2 peadles, doi guéc, it is for
weaving structure. When weave pattern, the Tho Cam loom is operated
by treading déi gua, long bamboo, which is connected with cdp rap<Pic
14>.In other words, Hwabon of Tho Cam loom and Zhulongji is maintained
by V-shaped cdp rap and Huadiaoshou but the operating way is different
to weave pattern.




As a result, There is difference of operating way of Hwabon between
Tho Cam loom and Longzhou loom but the structure and figure is most
similar than the other Zhuangjin loom. Actually, Luong Noi village where

is located in Haquang of Cao bang province is close to Chinese border.

And among the 6 regions which is objected to survey, Longzhou is most
closest region to Vietnamese border than other 5 regions. A names of
parts of Longzhou loom is too similar to make confusion that the their
pronunciation looks like viethnamese<Table 4>. For these reasons, There is
a possibility that the similar structure loom is passing down in Cao bang
and Longzhou. Although Viethamese Tay and Chinese Zhuang have
different nationality now, but because they are basis on same ethnical

Hwalgan(&#F)
Apgyunggan
(BRAGHT)

Maipieu

Maikau . khat

Yungyulgan -

(EHEHT)

Atzitillease rod] - - - ghit gheo

2. Textile historical Meaning of Tho Cam Loom and

Zhuangjin Loom
Although there is a difference of structure with Tho Cam loom and
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Zhuangjin loom, there is also common feature that Hwabon is installed.
Hwabon is some kind of database which is saved a textile pattern. Every

origin, they have homogeneity of traditional textile craft.

Korea China Vietnam Table 4 Names of Tho Cam Loom single bamboo stick of Tho Cam loom and Zhuangjin loom has same
M A and Zhuangjin Loom . . .
Hansan[Eng] Zhulongii Jingxi Loom Longzhou Loom Haquang Loom role with a Pattern card of Jacquard loom which was used in modern
Zhulong|f7 ] : Tangrou times<Table 5>.
Pianhuazhul#R7Es] - Erei hoa vin
Huadiaoshou : : cdp rap
[TE%%] Tho Cam Loom chquqrd Loom Table 5 Hwabon of Tho Cam Loom
- and Jacquard Loom
ZhongchuilE#E] . . . Hwabon
=[Belt] YaodailE#s] . Tablang
Z3A[Loom Roller]  Budouzhou[##] Mairuntang Shampan ram van
Fenjingtong[##&#] -
dtcl[Reed] Zhukou[ 4] Zhangkouzu - ving
ot 2x3 Gaozengxian Kouwa Gongxian khau sung
[Headle] [Pattern] [B#4s]
PNESS! Aizengxian Koupai Muxian khau tém LR

[Ground] [B#is]
Zhongtong[##&]  Anmuk

In case of Korea traditional loom, because it is not installed a Hwabon

CEokz| Quanjingzhou Kongnak Kouhuaki coc nac ) y o .
[Warp beam] [ 1] like Tho Cam loom and Zhuangjin loom, it is possible to weave only
[%”E* ][%5‘4 | Huacaijicol 8] Gakdappan - doigua plane structure<Pic 17>. Actually, pattern weaving loom is painted on the
Treadle| [Pattern (BIE&R) P . _ . N .
BB &R < >,
NEE  Shooaliao[bEH] : 201 gue Imwongyungjeji R B E)awhich is literature of Joseon dynasty<Pic 18
[Ground] But it is different the loom which is remained now.
=2 Sx% Rongsuol[###£] Numsa Tuim sdilen
[shuttle] [Pattern] -
Pic17 (left) Loom(Hansan, Koreay)
X == Shasuolid#] Swaptaung - con thoi & o
Pic18 (right) fiImwongyungjeji(
[Ground] i EHEER)
Shadiaoshou : : ngoc ngach ’;
s | =
Zengshaliang |
2]
2|&[Tenter] Gongzi[3F] . lyepom
<
Jijial#ze] Tiaokou Tangmai e

: Pagan (&) Tapa
2t27H[stall] Zuoban[445] . Tuinang ghé

Yahuachi@%R] - Pan pan Vietnam Tho Cam loom of Tay and Chinese Zhuangjin loom of Zhaung
Koushui . -
Nouke can weave plane structure likes Korea traditional loom, and pattern also

(iRt by installing Hwabon. In the other words, This simple pattern loom is so
Huengehuk () unified pattern weaving and structure weaving that crafter can weave
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pattern by himself<Table 6> These pattern weaving loom is called one-
man patern weaving loom. Because crafter can weave both of structure
and pattern, it seems that the origin of a draw loom. The loom which is
printed on fImwongyungjejitfEfEE &) is classified with draw loom.

Vietnam Tho Cam China Zhuangjin Loom Table 6 Hwabon structure of Tho
& Cam Loom and Zhuangjin

Loom

Because draw loom is composed with complex structure, loom is bigger
than other type loom. Even the pattern is very small, it needs 2 persons to
operate. But because the structure of Tho Cam loom and Zhuangjin loom
is unified with pattern and ground, and by using brocade technique to
weave, it is simple to operate a loom.

Colourful weft is used to overcome a monotony of pattern<Pic 19~20>.
Although it is simpler that a way how to weave textile, and composition of
one-man pattern weaving loom of Tho Cam loom and Zhuangjin loom
than a draw loom, but it is very meaningful on a textile history.

w5
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V Transmission

This is common feature of Viethamese Tho Cam and Chinese Zhuangjin
that they are weaved by traditional textile of minorities. These minorities
textile and culture is rapidly vanished today because of change of
use, uncleanness of market, decreasing of economic value. Especially
traditional textile is related with minorities unique culture. If it is vanished
away, the unique culture will be faded away.

In present, All of the world is trying to safeguard a traditional culture.

Among them, Unesco is the most global institution.

Pic19 (left) Chinese Zhuangjin

Pic 20 (right) Viethnamese Tho

Among the textile culture of China and Vietnam, only 3 of them is
designated on the list, and all of this 3 heritage is Chinese one<Table 7>.
Although Zhunagjin of Zhuang people was one of the chinese 4 best silk, it
is not involved in Unesco intangible heritage list.

Nation Year Heritqge Table 7 List of Intangible Heritage
of Unesco
1 China 2009 Craftsmanship of Nanjing Yunjin brocade
2 China 2009 Traditional Li textile techniques: spinning,

dyeing, weaving and embroidering

3 China 2009  Sericulture and silk crafsamanship of China

To protect and preserve a traditional textile, the government of Vietnam
and China is trying to support. First, In Vietham, they made a law in 2002
and started to manage a culture following this law. In 12th list of 2016,
there is 160 heritage, among them, there is 12 crafts, and 3 textile. The
“Traditional textile craft of the Tay ethnic people” is designated on the list
and safeguarded <Table 8>.

Nation Year Heritage Table 8 List of Vietnam Intangible
Heritage
1 Dhinh Yen 20m Mat weaving
Commune

2 Dong Giang 2012 Brocade textile craft of the Co Tu ethinic

District People
3 Bac Kan 2012 Traditional textile craft of the Tay ethnic
Province people

In China, the heritages which is designated is 8,327(National culture is
1,218, Local 7109). Among them the there is 30 textile heritages. Zhuangjin is
designated as national cultural heritage and safeguarded<Table 9>.

Among the Chinese national intangible cultural heritage, there is 4
Chinese best silks like Nanjing-Yunijin, Suzhou-Songjin, Chengdou-Shuijin.
And the minorities(Tu[+], Li[%8], Mico[#], Bai[&], Zzhuangl##E] etc.) culture is

majorities among the list.

In spite of these effort, Tho Cam and Zhuangjin is rapidly vanished away.
In Luong Noi village, Haquang, Vietnam, 85 whole families weaved before
1990 but only 10 around families are weaving now. These situation is also
progressed in Chinese Zhuangjin.

There is 3 reasons why Tho Cam and Zhuangjin weaving is rapidly
vanished. Firstly, demand of traditional textile is decreasing. In China and
Vietnam, these textile is weaved only for display or tourism product or
speciality<Pic 21-22>.
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No Location Year Heritage Table 9 List of China Intangible Pic 23 (left) Zhuangjin Factory of
Heritage Xincheng
1 IHEERS 2006  ERERANMEFTRERE be2s (ight hunagiin Factory
2 IBEHME 2006 RBEERE orIng. 1970
3 IHEAME 2006 BMBLLERZ
4 )IEAERT 2006 BRAERE
5 | LEBWHHRLCK 2006 BREFIMHRARE
6 HEEMAELIRKEEKERAM 2006 TRERBRZ
7 BEERIELT 2006 RIERGRAFKE Thirdly, the material is very important part of transmission. Traditionally,
8 IFEHEEARKEHE 2006 HiEmsars silk had been used but cotton or wool or chemical yarn is used now.
9 FEEEARLEHX 2006 R, BRI R And dyeing method has been changed from natural to chemical. And
10 BEEha 2006 - bamboo which was used to make parts of loom was changed to plastic.
1 FEASREAXHEEMX 2006 D - Traditional material has been vanished away.
12 SIHEEED 2006  FREEAEREIREE . . o
- - Both countries of Vietham and China is trying to safeguard a Tho Cam of
13 HEERER 2008 EENTERENARE N ) o )
Tay and Zhuangjin of Zhuang by making a law. But it is not going well that
14 SMNERER 2006 EHREREKZ . . . . . -
detail survey, information gathering and documentation of traditional
15 SMERIRH 2008 HBREE . . . .
weaving technique. It is need that efforts for secure of materials and
oy RET (BREREE . . .
16 PSR 201 BRIZ (ERIEREZ) tools, transmission of technique, management of crafter, academic
7 EMEEFS 2om HRBZ (RRHERRZ) survey and research, It is urgent time to make scientific polish now.
18 mEAKES 2006 BRI Z
19 mIEERT 2008 LAKRZ (BRILAEZ) VI Conclusion
Pic 21 (left) Zhunagjin Sailing, Zhuang people is living in several countries with various names. Although
1972 they are most popular minorities in both countries of Vietham and
N i B China in present, there isn’t an in-depth study. Especially, the research of

Secondly, the decreasing of demand causes severance of technique.
In the past, whole families of village weaved and used traditionally. But
the minimum families are just passing traditional way down in present.
Actually, in Xincheng, only 3~5 families were weaving Zhuangjin, and
Zhuangjin factory is failed today<Pic 23>. In Jingxi, there was dozens of
persons who participate in Zhuangjin weaving but the number of crafter
was rapidly decreased today<Pic 24>.

relationship about these 3 peoples is a few.

Because Zhuang people which is spread in several countries has
same origin, they has clear similarities on several parts from costume
and textile to language and faith. Especially, textile is so essential part
of human life that it places from normal life to awareness. It is also
important evidence that similarities of the patterning and weaving
techniques and of Tho Cam weaved in Vietham and Zhuangjin weaved
in China.

In this survey, it is focused on the weaving technique of Zhuang who lives
in Guangxi, China and Tay who lives in Cao bang, Vietham. The loom of
Zhuang and Tay is a one-man pattern weaving loom which can weave
pattern and ground. The most characteristic part of one-man pattern
weaving is how to use a Hwabon. Unlike a different pattern weaving loom
that draw boy should help to lift a Hwabon, crafter who use one-man
pattern weaving loom uses Hwabon himself to weave pattern.
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Among them, the most similar structure of loom with Tho Cam loom
is Longzhou loom. There is a cylinder shaped bamboo below Hwabon
which is role of standard point. On the other hand, the cylinder shped
bamboo is on the top. It is most significant difference that make a
structural difference.

Both of Zhuangjin and Tho Cam is designated as intangible heritage. But
it is vanishing away now. This survey has meaning that it is a information
gathering of traditional textile craft which is severing. The database
which is made by using this survey will be a base information to revive
this traditional weaving technique when it was vanished.
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| Introduction

I Myanmar traditional lacquer materials and techniques
1. Research on lacquer workshops
2.Research on lacquerware museum

Il Scientific analysis of Myanmar traditional lacquer materials
1. Collection of Myanmar lacquer materials
2. Scientific analysis

IV Conclusion

I Introduction

The Republic of the Union of Myanmar (henceforth Myanmar) is located

in the northwest of the Indochina Peninsula and borders India, China,

Bangladesh, Laos and Thailand. The size of the country is approximately
670,000 square kilometers, which is three times the size of the Korean
peninsula, and the population is about 54 million. As for religion, Buddhism
accounts for 88% of the population, although Christianity (5%), Islam (4%)
and other religions are observed as well. The nation is composed of 130
ethnic groups including the Bamar (70%), Shan (9%) and Karen (7%), etc. The

major cities are Naypyidaw, the administrative capital city of Myanmar,

Yangon, the economic center of Myanmar, and Mandalay. Bagan, located

east of the Irrawaddy River, which is 150 kilometers southwest of Mandalay,

is an ancient city. The city was the capital of the Bagan dynasty, founded
by the Bamar between the 11th and 13th centuries(Korea International
Cooperation Agency,2014).

Fig.1 Pagodas in Bagan.
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There are more
than 5,000 Buddhist
remains, especially
pagodas, in Bagan.
As one of the richest
treasure house of
Buddhist architecture
in the world, Bagan
is a famous tourist
destination for visitors
from all over the world. i) ol
The ancient city is "M e - THAILAND
also very famous for
traditional lacquer
technique. Myanmar Andaman Sea -

was isolated from A
the outside world for

Gulf
o
Thailand

26 years from 1962
for various political e
reasons. Subsequently,

leaving the country was very limited from 1988 to 2011. Because of the
painful history of the state being disconnected from the outside world, the

tradition of Myanmar has been preserved very well compared to other
neighboring countries.

Traditional arts and crafts of Myanmar are called the Ten Flowers' and
have been recorded in palm leaf manuscripts and handed down to this
day. Lacquer sap has been used on almost all kinds of material, including
stone, leather, wood, bamboo, textiles, ivory, metals and paper, to enhance
durability and for waterproof and decorative effects.

Fig.2 Map of Myanmar and the
location of Bagan.

However, lacquerwares from the heyday of Bagan hardly remain to this
day since many wooden lacquerwares deteriorated and disappeared
with the passing times.

Fig.3

Fig.4

Fig.5

(left) Lacquerware
Journeys.

(center) The species of
lacquer tree in Myanmar.

(right) Scene of collecting
lacquer.

Pan chi: Drawing, painting

Pan bu: Sculpting

Pan tein: Goldsmithing & silversmithing
Pan bei: Blacksmithing

Pan tee: Metal casting

Pan taw: Stucco work

Pan t’maw: Stone/marble sculpting
Pan put: Turning wood in lathe

Pan yan: Bricklaying and masonry

©®NO oA ®N

S

According to Lacquerware Journeys, lacquer trees of various size are
produced all over Myanmar. The largest production area was Bagan,
the capital city of the Bagan Dynasty that flourished in the lithcentury.

Pan yun: Lacquer work Tablel  The Ten Flowers: Ten
major arts and crafts of

Myanmar

Due to the domestic and foreign political situations and relatively delayed
industrialization in Myanmar, the tradition of lacquering have been
preserved well and continues to this day in various techniques combined
with various modern methods. The lacquering technique of Myanmar is
characterized by the incised (yun/yunde) technique and various colors
(red, green, yellow). Characteristics of Myanmar lacquering also include
the fact that bamboo is mainly used as a base material and that, besides
the use of lacquer collected from lacquer tree, materials such as sap,
resin and rubber collected from other trees are used as well in various
ways. In particular, neem juice and neem glue obtained from neem
tree and acacia resin obtained from acacia tree are used in Myanmar

lacquerwares.

As Myanmar lacquering craft
reached its peak from the
late 18th century, production
area of lacquerwares
expanded beyond Bagan
to include other regions.
Bagan’s lacquer industry has
been handed down between family members for centuries, and there
are lacquer workshops in various sizes in Bagan. There are currently more
than 12 large lacquer workshops, producing lacquerwares not only for
the domestic market but also for export markets. In addition to producing

Fig.6 Traditional lacquerware of
Myanmar.
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and selling lacquerwares, these workshops are also making an effort
to promote Myanmar lacquerware by holding and attending various
workshops and seminars.

The aim of this study was b e Fig7  Lacquerwareworkshop in
to examine the tradition- & N;a:m.;,u. ; Bagan region(UNIDO, 2014).
al lacquer materials and -

techniques of Myanmar.

To this end, a field survey e o

was conducted at trad-
itional lacquer workshops

and lacquerware mu-
seum located in Bagan.
A variety of materials
and techniques were
documented based on expert interviews, and some materials were
directly collected from the field with the permission of staff in charge.
The collected materials were analyzed for components using pyrolysis-
gas chromatography-mass spectrometry.

thegories 5urvey sites Table 2 Survey sites in Bagan
Lacquerware Bagan house, Mya Thit Sar, etc.

workshops

Lacquer Lacquerware Museum & Institute

museum

Lacquerware Museum & Institute ®
o sungdi e
e Y
Bagan Archaeological Museum
0 Narathihapat;e Hpaya

¢ o)
..., .Payathonzu Temple

Minnanthy

: IO Mya Thit Sar

© Bagan house

Fig.8 Conducting field survey.

H BAGAN HOUSE

Lacquervare

Work Shop

Il Myanmar traditional lacquer materials and techniques

1. Research on lacquer workshops
1) Process of preparing base material

Myanmar traditional lacquerwares are characteristically made to be
light with the use of inner bark of trees. Mainly used wood varieties are
bamboo, teak and other trees, and the inner layer of the bark instead of
the bark is used for softness and flexibility. Also, the wood is thoroughly
dried before use to prevent warping. There are three types of base
materials: wood for trays and furniture, bent bamboo, and bamboo and
horsehair used in small flexible cups.

In the past, materials were obtained from bamboo rafts that floated
down the Irrawaddy River, because the people thought that bamboo
that were kept wet while drifting down the river for a long time are more
durable. Bamboo collected from the river are fumigated before use to
prevent biological damages from insects (Ma Thanegi, 2013).

The base materials are sometimes made without using adhesives, in
which case the bottom and the body are made at once as once piece
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by stacking up wood strips. Otherwise, the bottom and the body are
made separately and later attached together. Wood strips are stacked
at an angle to create a rounded bottom, and the base material is
often applied with organic clay for waterproof effect. When joining
bamboo, grooves are made into the wood with a knife for assembly.
After assembly, the connected areas are polished with sandpaper for a

smooth surface.

e

) s

Because the base materials made of bamboo and teak wood are highly
flexible, it is important to prevent cracks in the lacquer coating and make
sure that the completed lacquerwares are not affected by the external
environment. In addition, lacquerwares made of bamboo and teak wood
are very light, and thus have little risk of domage during transportation
and use. The reason lacquered tableware and cups in Myanmar have no
handles is because they are light.

Fig.9 Making base materials.

large volume purchase of lacquer, and lacquer and lacquerwares for
household use are traded in traditional markets located in the north and
northeastern part of Myanmar.

Artisans applying lacquer coat carry out all their work indoors to prevent

cracking and keep all the works in progress in a wind-free indoor space.

The best lacquerwares are those that have been applied with very thin
lacquer coat many times (up to 20 layers). If lacquer is applied too thick
then the piece of work is warmed up under sunlight to make the lacquer
surface fluid for modification.

After the base coat, Grade 2 or 3 lacquer with lower purity is used for
the first lacquering. The work is then dried for at least one month. After
drying, the surface is smoothed with sandpaper and is gently rubbed
with charcoal powder and water. The highest quality lacquer is used
for the final layer. As the process of lacquering, drying and polishing is

repeated continuously, the work is covered with many layers of lacquer.

At each step, the work is dried in the basement drying room for at least 2
weeks, and then polished with charcoal powder, paper, and cloth. When
the lacquering is finished, the work is delivered to the next person for
other work such as decoration. In this way, separate team of workers
handle respective step of lacquerware production.
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Fig.10 Basic appearance of

Myanmar traditional
lacquerware without
handles.

v @»; Fig.m Applying lacquer.
®

2) Lacquering process

Fig.12 Basement drying room.

Myanmar lacquer is called ‘thitsi’ or tree sap. The word comes from
the Melanhorrea usitata, which grows near the upper Irrawaddy River. A
V-shaped scar is made on the trunk a lacquer tree, and a bamboo cane
is hung at its edge as a path for the sap. The sap at this point is viscous
and gray. Later, it turns black with oxidation. In the 1950s, lacquer was
exported to Japan because it was collected in abundance and showed
high quality. The quality of lacquer depends on the growth environment
of lacquer tree (age, soil condition, altitude and location, and freshness

of sap). There are three kinds of lacquer sap in Bagan. Grade 1 lacquer
delivers excellent gloss and its price is approximately 5 times to 2 times
higher than Grade 3 lacquer (Ma Thanegi, 2013). Large workshops make
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Fig.13

Lacquering process.

Fig.14

Stages of completing
lacquerware.

Fig.15

Surface characteristics
according to number
of lacquer coating and
material.

3) Engraving and coloring

The engraving technique characteristic of Myanmar lacquerware
involves direct incisions on the surface of an object using a sharp
metal tool instead of making rough sketch with a pencil of the like. The
whole picture is not engraved at once but is done in steps by staff of
different levels. People who design and incise scenes such as palaces,
monasteries, and forests are called yun hsin. Those who are in charge
of detailed images such as clothes, face, appearance, and flower petals
are called yun kwei and consists of women who have nimble hands.
Once the picture has been engraved, a separate team of staff is formed
to add color to the incised lines.

The work of coloring the incised lines is always carried out in the order of
red, green and yellow (or orange). The workers are never confused about
this order. In addition to the four colors, other colors are developed by
mixing pigments together or adding indigo.

Once a color is completely dry, acacia adhesive (or acacia resin) is
applied overall. When this is dry, a coarse textured cloth is used to
remove the pigments on the surface other than the incised lines. This
process is called yun hpaw, which means ‘to open/reveal the design.
This process is carried out for each color as the acacia adhesive works
as a seal to prevent colors from getting mixed (Ma Thanegi, 2013).

4) Other materials

(1) Clay decoration
A distinguishing technique for decorating lacquerware surface is clay
decoration. Lacquer is mixed with ash made from burned animal bones
or wood to make a clay-like material, which is called thayo. This material
is transformed into a thin thread, which is used and attached in pieces
on the surface of the lacquerware to express embossed decorative
patterns.

Fig.16 Materials for coloring.
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Wood ash is usually used in modern times, and ash made from burned
nipa palm leaves after they have removed of the thick bark is considered
good quality ash. Thayo is used when fine work is needed. Otherwise, dry
feces of cow is sometimes mixed instead of ash.

- ) :
Fig.17 Clay decoration made
- » from using lacquer and

ash.

(2) Gilt decoration
Gold leaf or gilt is used to decorate the surface of lacquerware with
gold. A yellow pigment is applied to the area not applied with gold for
enhanced adhesion effect. After the gold-leaf is completely attached,
the yellow coat is washed off with water.

Fig.18 Gilt techniques using
yellow pigment.

2.Research on lacquerware museum

The Lacquerware Museum is located on the campus of Lacquerware
Technology College and exhibits various lacquer-related tools and
materials. Entrance to the basement drying room is in the center of the
exhibition hall.

Fig.19 Exhibition hallin the
Lacquerware Museum.

Outside the Lacquerware Museum, a map showing lacquer plantation
sites and lacquerware production sites is displayed along with actual
lacquer trees (Melanorrhoea usitata) being cultivated. Myanmar is
currently planting lacquer trees in 21 cities, including Inlay and Nat Ma
Taung. Lacquer workshops are operated in four cities: Mandalay, the
ancient capital city of Bagan, Kyauk Kar and Kuankion.
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Fig. 20 Map of lacquer tree
plantation sites and
lacquerware production
sites and lacquer tree
growing the Lacquerware
Museum.

In the exhibition hall inside
the Lacquerware Museum,
models showing each stage
of lacquerware production
and actual materials used in
lacquerware are displayed
along with explanation

about the materials.

Materials mixed with lacquer for application include sawdust, clay
powder, animal bone-ash, charcoal powder and so on.

Fig. 21 Materials mixed with
lacquer for application.

[ A
Sawdust

Bone-ash Charcoal powder

According to the displayed items and descriptions, materials used for
coloring include vermilion pigment is used for red, indigo for blue, yellow
orpiment and chrome yellow for yellow, and a mixture of yellow orpiment

and indigo for green. Judging from the particle and color of the
pigments and dyes, the displayed items did not appear to be traditional

natural materials.

Fig.22 Materials used for coloring.

Vermilion

Yellow orpiment & Indigo

Yellow orpiment Titanium oxide

In addition, neem resin collected from neem tree was exhibited along
with models showing each stage of lacquerware production.

Fig. 23 Neem resin.
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Fig. 24

Models representing each
stage of lacquerware
production.

Il Scientific analysis of Myanmar traditional lacquer

materials.

1. Collection of Myanmar lacquer materials

Lacquerwares currently sold in lacquerware workshops were purchased
and used as specimens for analysis. The specimens collected were
bamboo tray, bracelet and drinking cup. As comparison data, lacquer,
acacia resin, and neem resin, which are actually used in Bagan
lacquerware workshops were collected from a large lacquerware
workshop in Bagan.

In addition, with the help of a staff working for the Department of
Archaeology of Bagan city, resin was harvested directly from one of the
native acacia tree growing in Bagan. All natural materials were collected
with permission of the Department of Archaeology

Fig. 25 Collected materials.
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2. Scientific analysis
(1) Conditions of analysis

Materials in liquid state were respectively applied on a slide glass
and left to dry and transform into a film before analysis. As for the
lacquerwares, a part of them were cut out with a small tool and used for
analysis, In addition to Myanmar materials, two types of Korean lacquer
(raw and refined) were analyzed for comparison. The equipment and
conditions used for the analysis are shown below. Analysis results were
interpreted according to the data analysis and interpretation protocol
for lacquer (Recent Advances in Characterizing Asian Lacquer report) by
the Getty Conservation Institute using AMDIS (Automated Mass Spectrall
Deconvolution and Identification System).

Fig. 26 Equipment used for
analysis (pyrolysis-gas
chromatography-mass

spectrometry).

Iltem of condition Details Table3  Conditions applied for
analysis

Pyrolyzer 550°C

Oven 40°C (for 2min) - 320°C (20°C/min)

Inlet 320°C (501)

Gas He gas (>99.999%, Imi/min)

m/z 33to0 600 amu

MS Source 230°C

MS Quad 150°C

- Pyrolyzer :3030D, Frontier Lab, Japan
- GC/MS : 3890A/5975C, Agilent, USA

(2) Analysis results of Korean lacquer
Analysis results of Korean lacquer samples indicated that the main
component of both raw and refined lacquer samples was Urushiol
derived from Korean native lacquer tree. Because the samples were
diluted materials, large amount of fatty acid compounds derived from
oil were identified.

Py-GC/MS Chromatogram ) Py-GC/MS Chromatogram Fig. 27 Analysis results of Korean
- lacquer.
“ s w0 s » M 'y s 0w B s
Time,minutes Time, minutes
<Raw lacquer> <Refined lacquer>
Anacard Gestalt Graph Peak Area % Composition

l.. m

(3) Analysis results of collected materials

@ Lacquerwares produced at lacquerware workshops
The results showed marked differences from that of Korean lacquer. The
main component identified was thitsiol which is found in lacquer from
lacquer trees native to Southeast Asia.

Py-GC/MS Chromatogram Py-GC/MS Chromatogram Fig. 28 Analysis results of
— o lacquerware produced at
lacquerware workshop.
AhJLRAAL
o 5 10 15 20 25 . 6 8 10 12 1 16 18 20 2 24
Tine, minutes Time,mioutes
<Black piece> <Brown piece>
Anacard Gestalt Graph Peak Area % Composition

@ Acaciaresin
A variety of compounds found in proteins, cellulose, tannins, etc. were
identified in large amount. It was judged that various analysis conditions

are necessary for more accurate analysis.
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Py-GC/MS Chromatogram Peak Area % Composition

IV Conclusion

Myanmar is one of the most famous countries in the world for its
Buddhist remains. Traditional arts and crafts of Myanmar have been
preserved relatively well due to various political reasons that prevented
the nation from communicating with the outside world for about 26
years since 1962. In particular, the traditional lacquer technique called
‘yun/yunde’ remains intact to this day. The aim of this study was to
document the traditional lacquer technique of Myanmar and to analyze
the components of lacquer used in lacquerwares today by collecting
materials and conducting a scientific analysis.

One of the major characteristics of Myanmar traditional lacquer
technique is the engraving technique and the clay decoration, which
are used on the surface of lacquerware to express relief. Myanmar
traditional lacquerware is also characterized by the use of tree sap other
lacquer as adhesives and sealants, such as acacia resin and neem
resin.

As a result of investigating various lacquerware workshops, it was
found that the base materials are made to be very light with the use of
bamboo strips and horsehair. According to the 2018 research findings on
Laos traditional lacquerware, plant leaves were used with adhesives to
make the base materials for lacquerware. In contrast to such practice in
Laos, it was found that a unique way of stacking bamboo strips without
using adhesives has been adopted in Myanmar lacquerware and that
this unique technique features the use of grooves and assembly. To fill

the fine holes in the base material, a base coat is applied on the surface,

which is then sanded with sandpaper. This technique was common in
Asia including Korea that traditionally used lacquer technique.

The species of lacquer tree growing in each region differs, and the
components of lacquer sap vary depending on the natural habitat. The
species of lacquer tree naturally growing in Korea, China, Japan and so

on is Rhus verniciflua which contains urushiol as its main component.

Fig.29 Analysis results of acacia

Rhus succedanea Linnaeu containing laccol as its main component
is native to Vietham and Taiwan. The species of lacquer tree naturally
growing in Myanmar, India, Cambodia, and Thailand is Melanorrhoea
usitata which contains thitsiol as its main component (Rong Lu, 2015). As
a result of analyzing the lacquer collected from and currently used by
lacquerware workshops in Myanmair, thitsiol was identified as the main
component.

When the lacquering process is completed, patterns or pictures are
incised on the surface with a sharp metal tool. After the engraving

process, the lacquerware is colored with acacia resin and pigment.
At this time, the acacia resin serves as a seal to protect the surface,

preventing the pigments sequentially applied from getting mixed.
In addition to engraving technique, Myanmar lacquerware is also
characterized by clay decoration. The material for clay decoration is
made from mixing lacquer with animal bone or wood ash. The mixture
is made into a thin thread which is used in pieces on the surface of
lacquerwares to express embossed carving.

This study is meaningful in that it documented the traditional lacquer
technique of Myanmar and confirmed the use and characteristics of
related materials. It is expected that the findings of this study will be used
in various ways in future studies on Myanmar traditional lacquerware
that have not been studied extensively until now. Furthermore, the
findings of this study may be useful in conducting comparative studies
on lacquer by period and region by comparing Southeast Asian lacquer
materials and techniques.
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1. Research Overview

This research will discuss how to provide the digital data on the
disappearing traditional materials and technique. The data
had been collected and accumulated through technical field
surveys for conservation and restoration of Asia-Pacific cultural
heritage.

The goal of the research is to build the archiving website for
constructing database and sharing the data with heritage
professionals throughout the world. In cooperation with UNESCO,
it is expected to support research and professional training
activities in the fields of heritage conservation and restoration.

The research project of UNESCO chair programme will lead
Korea National University of Cultural Heritage to serve as a hub
for Asian-Pacific heritage related fields through technical fields
surveys, training programs and students exchange activities in
architecture, textiles and conservation science.

Fig.1 The Background of DB
Construction for Asian-
Pacific traditional materials
&technique

2.Research Methodology

In order to construct the database for Asian-Pacific traditional materials
and technique and serve the data as open source, the results of previous
field surveys should be examined. This research aims to discuss how
to collect, categorize, register and manage the surveyed data for DB
construction.

1) Research Design

The research focuses on fundraising the budget for database and website
construction for Asian-Pacific traditional materials and technique. So the
table of contents is as follows.
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Il Data

Data refers to facts or values collected through simple observation or
measurement. It includes all the raw figures before processing such as
the furniture in the room, the width of the closet and the brightness of
the bulb.

1. Defining the Data

Defining the data is the basis to determine the data owner. So the scope
and qualification requirements of data must be clearly defined and
indicated in working process so that users can understand the meaning
of data. In addition, data definition must enhance users’ understanding
by delivering what data name alone cannot express. There are three
things to consider in defining the data.

First, it must be described from the view of a third party who does not
know related tasks so that the data user can understand the meaning of
data. Second data value must be accompanied with defining the data,
when it is difficult to deliver the meaning of data. Lastly, data names
must be described without using abbreviations or terminology.
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- Standard Compliance Review : A data manager reviews the request for
compliance with the standards and feeds the results back to the person
in charge. The conformity and redundancy of terminology must be
checked when verifying compliance with the standards.

2. Managing the Data
1) The Overview of Data Standards Management

After defining and standardizing the components of data, the
management process based on data standards must be established
and operated. (3) Role & Task

2) The Types of Data Standards Management Process Role Task Tablel  Role and Task

(Source: DBguide.net)

Business Person Requesting standard new and change requests

Among many processes for data standards management, the essential Applying changes as instructed by a data

. . manager
ones are as follows : The process to deal with the new requirements &
. . . - Database Cooperating to identify the impact of change
of data standards while operating and developing the existing data P 9 y ;e imp 9
Manager and sub mitting an evaluation report

standards. The process to analyze the impacts on related elements, Applying changes as instructed by a data
models, and programs when data standards are changed or deleted. manager o o
The process to check and verify whether the rules of data standard are Verifying data : notifying the result of application

being applied correctly.

Data manager Reviewing new and changes requested by a
business person and checking compliance
Establishing a revision plan after analysing and
reporting the impact of change
Compliance check, meta DB standard
registration
Disseminating new and changed standards
after registration on the meta DB
Checking the result of change after instructing
the person in charge and a database
administrator

3) The Components of Data Standards Management Process

(1) Process : It ensures that defined data standards are correctly
applied. It monitors compliance with the data standards and take
countermeasures. It defines the overall business process when
data standards are changed or deleted.

Enterprise data Proposing the data standard guidance at the
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YT HSXt  |CIOEHOlA H2IXH  GOJE E2IXt | A HOJE EE|Xt fig.3  DataChange manager enterprise level
Management Process
HE LA (Source: DBguide.net)
gEey v - .
t e aeae L M 3.Collecting the Data
| | | The data types collected through the field surveys on Asian-Pacific
oAl traditional materials and technique are classified into text, video,
o &8 njet P
| 1 photographs etc. Data classification is based on digital file extension
and the characteristics of data. The surveyors must submit all the data
vaﬁ l collected during the survey to the data manager who must register the
pry data on the database without exception.
! ot
DB >
oA U2 5 =2 DB ¥ ’ Fig. 4 Types of the Collected Data
L 1 3
vz 2| 20! ' |
“ y
(2) Task -

- Standard New/Change Request : The person in charge requests a data
manager to add or change data standard items (standard terminology,
terms, domain, etc.). If there is no standard terms or domain constituting
standard terminology, a new request for the standard terms or domain
is requested.
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1) Text

Text refers to the materials printed on paper in the form of documents
and the data which can be recognized as text on a computer, including
books, brochures, reports, etc. The Collections like pamphlets, brochures,
etc. can be serviced in the form of scanned image.

2) Video

Considering the characteristics of traditional materials and technique,
video is very useful to record the skills, experience and knowledge of the
artisans like human cultural assets. Since video is more effective than
image and text in delivering information, it must be serviced on the
archive website to be planned in this research programme.

3) Photo Image

This includes the photos taken by researchers and all the collected
images.

4) Et cetera

All data types except text, photo and video are classified as the etc.
where the data with the same format is sub-classified under the
same name. For example, drawings are classified into the etc., but it is
reclassified into “drawing”.

Fig.5 Data Type — Photo, Drawing
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1l Database

1. Database
1) Metadata

Metadata is defined as structured or semi-structured information that
enables to produce, manage and use records. That is, metadata is for
efficient search and use of the target data among a large amount of
data. It is easy to understand when you think of a book card or tag which
is based on title, author or classification code as a list of books in a
library.

X 4 vusws asmwro (3] Fig7  Academicinformation
Center
H#X|0|0|x]| ERY : 7|AMRNLAH) QR Code X4 Korea National University of

7MY RE15 S22 857 7|2 et AT

Cultural Heritage
Xzt : YA
48 4ax B2 : EFHR (20194 28%) : p. 153- 176

FEAL: O|30{XICHEl R SOfi A

> 28 XN : WEFR. OISto{XIChE D 02114 | 1979-
AS (YA 2391 HP15(E8YS) el

2019 28%(2019/12/10) RS Rahstn TR FEYEAEY 631 640 B, Y

Z8| (7-34)

{7 B0 - CIRIQIRRYIRE 402/ BB R, TR0t (35-62)
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olg 217/ 201d  (107-126)

oz /782l (177-204)

(205-224)
/8MEl (225-260)

Hexg/ 2R/ (378-384)
| Thinking Hands'/ Z4XI2  (385-387)

The Types of metadata include descriptive metadata, administrative
metadata, and structural metadata.

v Descriptive metadata  The data for searching information resources
like a book card.

v Administrative The data for easy management of resources

metadata with managing access to when and how data

was created.
v Structural metadata  The data for describing the type, record and

components of data.
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2) Database

(1) Definition
Database is defined as a set of operational data that is integrated and
stored so that processed data can be shared and used by multiple
users. It can be specified in four ways : sharing, integration, storage, and
operation.

Fig.9 Definition of Database

%ﬂ HIOIH \ / x"xd’ H|0|E‘1 (Source:Yeonhee Kim,

Introduction to Database,
Naver Encyclopedia)

dlolEfti|o]AL| 2|
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» Integrated data
Database does not allow data redundancy where duplicate data exists.

P Storage data
Database must be stored on the computer-accessible medium, since
most data is processed by a computer,

» Shared data
Database is the public data that can be owned and used by multiple

users in a particular organization.

» Operational data

Database is to run an organization and to perform its main functions,

which requires consistency.

The software that manipulates database is called database
management system (DBMS). DBMS is responsible for integrating, storing
and managing data for the organization.

Database

Fig.10 Definition of Data and
DATA
BASE
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(2) Characteristics of database
Database has four characteristics.

» Real-time access is possible
It must be able to respond to the user's data needs in real time.

P Continuous change is possible
Data must be inserted, deleted and modified continuously to maintain
the accuracy of data.

» Simultaneous sharing is possible
It must be serviced for multiple users at the same time.

P Reference to the contents is possible
It must be able to refer to content rather than stored address or location.

2.DB Construction Process

Database construction process consists of four phases, which are
planning, design, implementation, operation & maintenance. In the
planning phase, the scope, characteristics, and service of database
are defined. The second phase is logical and physical structure design
based on conceptual DB modeling. In the stage of implementation, data
is registered and processed with interface with search system. In the last
phase of operation & maintenance, database is managed, repaired and

Fig.m DB Construction Process
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1) Planning

Database planning process is the stage that defines all matters related
to database construction. In the planning stage, the target of database
construction is selected, and the market demand survey and economic
feasibility analysis are conducted. This leads to defining the scope,
features and service of database. For the effective use of database in
the information market, marketing strategies are established and in-
depth researches on database copyright, construction cost, and quality
control are also conducted.
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(1) Defining the Scope, Features and Service of Database
The scope of database is limited by the definition of the specific purpose
for which database is to be built. The stage of database definition
covers data content, format, scale, data analysis method, the degree
and processing method of analyzed data, the content, format, size of
information, and searching method. The scope of work and use are also
defined with a series of processes for building the database.

Defining the features of database depends on the purpose and scope of
the database for the user's effective use of the collected and analyzed
data. It is defined by data format(medium), data items, DB service
method, usage paths, etc.

(2) Copyright
In the database planning stage, database-related copyright analysis is
needed.

The Copyright in a database is given to the database creator, who
has collected, selected, analyzed, processed, and accumulated the
information. In general, the database creator becomes the copyright
holder. Copyright includes economic rights for the owner’s use of the
property and moral rights for the protection of personal interests such
as honor, reputation, etc.

When building a database, the copyright of source data must be
protected. In the case of reproducing copyrighted work, there is a
possibility of illegality. Therefore, when collecting and accumulating
original data in a database, it is necessary to check the copyright
of data. If the copyright of source data is recognized, the database

and form of data record, file storage, and record approach according to
logical architecture design.

3) Implementation

Database implementation is the stage to construct a database
specifically. In this stage, the data to be built into the database is
collected. Data processing work to classify, index and abstract data is
carried out for easy and convenient use. The software is designed and
installed to perform storage and search function through data input.

Software implementations include in-house development, outsourcing,

and the purchase of a commercial database management system
(DBMS). In the case of a large database for a large number of users, it
is desirable to purchase a commercial DBMS with high reliability and

functionality, and utilize its development tools, applications, and utilities.

On the other hand, if a small database or simple search function is
needed, the development of in-house software is advantageous
for implementing the system specification. Until now, database
implementation has been recognized only as the process of writing a
program or installing a system. In practice, however, what is important
at the implementation stage is collecting, processing and registering
the data. This is because the adequacy of data collection is directly
related to the quality of the database being built. In addition, data
processing must be able to satisfy the user's demand for diverse and
advanced knowledge by not only editing, arranging, or sorting, but also
summarizing, extracting, and classifying the data with professional data
analysis.
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creator must obtain permission from the copyright holder to use the

. Fig.16 Example of SQL Statements
copyrighted work. CREATE TABLE 3|% ( for Implementing
Relationship
3|¥loto|c] VARCHAR(20) NOT NULL, (Source: Naver Encyclopedia)
2) Design HYHS VARCHAR(20)  NOT NULL,
S VARCHAR(10)  NOT NULL,
Database design process can be divided into conceptual model design, Lol INT,
. . . . . 14
logical architecture design, and physical structure design. Conceptual 4d VARCHAR(26),
! L . . . §3 VARCHAR(10) ~ NOT NULL  DEFAULT ‘silver’,
model design simplifies, abstracts, and conceptualizes the information
Y3 INT NOT NULL  DEFAULT @,

structure that a database wants to represent. It often applies the Entity- PRIMARY KEY(ZI20o|c])

Relationship (E-R) model. The logical architecture design uses a data CHECK (40] >= 0),

model to implement the data obtained through conceptual modeling CHECK (£2 in ('silver', ‘'gold', 'vip')
into the database. In general, conceptual modeling and logical );

modeling are not clearly distinguished, which are collectively called
data modeling. Physical structure design involves selecting the structure
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3. Database Management
1) Database Management System

In the past, the file system was used as a software for data management.
It is the information processing system that has been used for a long
time. The file system provides functions to create, delete, modify, and
search files for data management. It is installed with the operating
system. The system manages application-specific data in a separate
file. The file system has the advantage that it does not cost a separate
purchase. As each application requires a separate file, it has the
following problems.

The data with the same content is stored in multiple files.
The application is dependent on data file.
Simultaneous sharing, security and recovery of data files is limited

Application development is not easy.

The primary solution to these problems is to integrate and store
data. However, there is still a need for something new that manages
integrated data and handles the data common to all applications, while
providing the function of simultaneous sharing, security and recovery.
And an alternative to this is the database management system.

Database management system is defined as the software system that
manages the database shared by all applications, which is the mediator
of applications and datai.

Basically database started from the concept of data storage. However,
the development of DBMS is essential to use application programs for
data storage, search and management.

The essential functions of DBMS include definition function that defines
the most appropriate database structure to support various data
needs of multiple users in a single database, manipulation function
that supports DB user interface and control function that maintains the
accuracy and safety of database contents.

Definition Defining and modifying database structure. Table2  Key Features of Database
function

Manipulation Inserting, deleting, modifying, and searching data

function

Control Maintaining the accuracy and safety of data

function

Management System
(Source: Naver Encyclopedia)

Database management system has many advantages, but it is not
suitable for all situations. The following are the disadvantages of

database management system.

Advantage Disadvantage

Data redundancy can be controlled. High cost is required.

Data independence is ensured. Backup and recovery methods
are complex.

Simultaneous data sharing is There is a vulnerability due to
possible. centralized management

Data security is improved.

Data integrity is maintained.

Data standardization is possible.

Recovery from failures is possible.

The cost for application development
is reduced.

Database management systems can be developed for
its own system environment or purchased in commercial
package. Self-development can provide the most suitable
system for the desired environment. But due to the time,
cost, and reliability, the commercial DBMS suitable for
requirements is usually purchased.

Database management system can be divided into three
generations, which include network DBMS, hierarchical
DBMS, relational DBMS and object-oriented DBMS.

Network DBMS and hierarchical DBMS used in the 1960s
and 1970s belong to the first generation. A representative
network DBMS is the Integrated Data Store (IDS) developed
in the early 1960s. The Information Management System (IMS)
developed in the late 1960s is a representative hierarchical
DBMS.

Relational DBMS, which has been in use since the 1980s,
belongs to the second generation. Its technology has
been continuously expanded and the performance has
been improved. It is still widely used and the representative
relational DMBS is Oracle® Ms sQL Server®, Access, informix,
MySQL, etc.

Table 3 Advantages &

Disadvantages of
Database Management
Systems

(Source: Naver Encyclopedia)

The Oracle from

Oracle Corporationis a
representative relationship
DMBS. There are four
product families: Enterprise
Edition, Standard Edition,
Standard Edition 1, and
Personal Edition. Enterprise
Edition is ideal for enterprise
environments that require
high performance,
scalability, security, and
reliability to develop large
database systems.

Microsoft's MS SQL Serveris a
representative relationship
DMBS. There are four
product families: Enterprise
Edition, Business Intelligence
Edition, Standard Edition,
and Express Edition.
Enterprise Edition is used to
build large data centers or
develop high performance
data warehouse solutions.
Business Intelligence

Edition offers exceptional
capabilities for browser,
data decomposition and
integrated management
based on data exploration
and visualization.



Advantage Disadvantage Table4  Advantage and Category Quallity Criteria Core Values Table5  Database Quality Criteria
Disadvantage of
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MsSQL - The product price is low. - Microsoft is not a major DBMS Representative DMBS Database Accuracy Whether data in the database is the same
- Optimal function and company, so its Programs Data as the actual value
perfgrmthe F:cm be developAment prospects are quality Completeness Whether it contains important objects and
obtained in er\.dow NT. UHCGI’FOID. attributes from the real world that need to
- It’s central to Microsoft’s - There is not enough DBMS
W o be represented
Total Solution” strategy. experts.

- Database function is simple.- Database function is simple.

Oracle - Many users exist. - Alot of hardware resources

- Product excellence was is needed to operate DMBS.
proven. - DBMS management is

- The installation on PC complex.
and the mainframe level is - The price is higher than
available. similar DBMS products.

- The strong support forthe - Some features of the
3rd party is possible. product are hard to learn.

- The distributed processing
function is excellent.

2) Database Management

Continuous and efficient operation following database construction
plays a big role in successful database. Database operation is classified
as the post-processing stage of database construction process. But
it covers the whole mechanism that supports the operation and
maintenance of database.

Database operation and maintenance phase includes database quality
management and monitoring, database recovery measures against
disasters and unexpected events, security enhancements, continuous
maintenance, and lastly database overall evaluation. Operation
and maintenance are typically the longest phase in the time and
performance cycle of database construction and development.

(1) Quality Management

The quality of database service refers to the desired state of media,
means, method, and source support in the process of data service to
users. In other words, it is not the data itself but the concept of service
that encompasses completeness, accuracy, speed, convenience,
comprehensibility, ease of use and diversity. The quality of database
service can be assessed by several criteria. The general quality criteria
are summarized below.

Currentness Whether it was updated with the most
recent data

Consistency Whether two or more data are inconsistent

Database Searchability  The speed and sophistication of search
Service
Quality

Ease of Use Database accessibility and output
information utilization through interface

User Support Suitability of training, documentation, help
services, etc. for users

(2) Monitoring
Database has goal and performance level to achieve and must be
constantly monitored to check if this is being achieved. If any problems
or deficiencies are found during the monitoring process, tuning action
should be taken and corrected immediately.

There are three ways to monitor database performance, and the optimal
method is selected according to conditions and environment. The first
and most basic method is to record database operation records either
directly by computer or manually by operator. The second method is to
install the sensor in the computer input/output channel for information
recording or to output contents according to program instructions. The
third one is to survey the user's satisfaction with the service .

(3) Recovery
Recovery refers to restoring database to its state before problem
occurred.

Problems include hardware failures due to disk or power corruption,
data entry errors, program errors, computer viruses, system problems,
and operator errors.

Therefore, database management system should provide backup, log,
checkpoint, and recovery manager function to recover the database
when problem occurs.

(4) Maintenance & Repair
Database maintenance is the process of adding, removing, and
modifying the structural features of database to cope with changes
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in the organization or the business environment, to correct errors in
database design and to improve the processing speed of database
dpplication. This is to ensure that the developed database is used
continuously.

Database maintenance broadly involves testing, tuning, repairing,

and recovering device or module to maintain the optimal condition of
constructed database. Narrowly, it is limited to finding and correcting
various problems and adding new functions. These processes are
performed automatically by a program or manually by a maintenance
worker.

(5) Security
The Data stored in a database is shared and used by members of the
organization. If unauthorized outsiders invade the database and corrupt
the data, it takes a lot of time and money to recover the damaged
data. Therefore, control and security is required so that the database is
accessed only by the authorized users.

There are three types to secure database and protect data.

P Security in the physical environment
Database must be protected from the risk of natural disasters or
physical domage.

P Security through access authority management

The users with access rights are permitted to use the database. Only the
user whose account is issued can access the database. And the scope
of use and task must be limited.

P Security through Operation & Management

Even if a user uses the database within the authority, the user may be
able to violate the data integrity due to mistakes, so that the correct
constraints must be defined and controlled so as not to be violated.

4.Software Engineering Cost Estimation

based on the SW Engineering Cost Estimation Guidelines. edition)

The database construction cost covers the cost of processes
to preserve the original data source such as documents and
provide database service for the efficient use.

© Korea Software Industry
Guidelinese Association, 2019, Software
Engineering Cost Estimation
The cost of database construction and management is Guidelines (2019 revised

Digitalizing documents by text input method

Digitalizing documents by page-by-page scanning or photographing
Constructing metadata for the database service of document index
Digitalizing documentary materials

Digitalizing video and audio materials

Producing and processing specialized data contents for the advanced
data service

The database construction cost is calculated based on the degree
of data processing, which is divided into general process, specialized
process with experts, and additional process beyond the planned
construction period. The database construction cost is calculated as the
sum of direct labor costs, material costs, profits, and direct expenses. of
which the standard labor cost is reported in the guidelines.

What must be considered for database construction according to the
guide is as follows.

Archiving the original data source
- Storing the original source in one or separated place
Managing the import and export of the data source.
- Cataloging the data
Producing the data
- Scanning and editing
- Video editing
Producing the metadata
- Translation of the foreign data
- Production and input verification

IV Case Analysis of Heritage Archive Website

Most of the heritage websites related to UNESCO Chair Programmes
have provided brief information to introduce the programme and
announce the news.

It was found that database construction or archiving service had not
been conducted in depth on those websites.

1. Archive Site Cases
1) Gugak Archive, Traditional Korean Music Archive
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The Gugak Archive researches, collects, manages and conserve r— e o . - . Fig18  ‘Search by Year' webpage
intangible cultural heritage resources in the fields of traditional music, grhational Gugak Center
dance, play and performance. It has 380,000 collections including
the results of more than 1,200 performances, research and education
activities conducted by the National Gugak Center and the records of “ . =

the private sector.

The Archive site provide the copyrighted data as open source on the ' ’ ‘ ' '
website after describing, categorizing and digitalizing the collected
records, of which the original and replicas are preserved safely and

systematically in a constant temperature and humidity room. s L Tl Fg10  'Soaroh by Typo - vidoo

webpage of National
Gugak Center Archive

The sitemap is composed of Archive Introduction, All Listings, Categorized
Search, Collection (photos), and Online Exhibit. i
All Listings shows the list of the data arranged by view count, date, title
and accuracy with various filter criteria (record year, type, classification,
record agency, etc.). Categorized Search includes search by year,
search by traditional music classification and Korean traditional music
thesaurus. Through searching by year, end-users can view records such
as video, sound, text, composites and artifacts. Through searching by
traditional music classification, it is possible to make the list of dance,
folklore, folk music, banquet and Jeongak. Korean traditional music
thesaurus is a kind of dictionary which defines the relation of search 2) Seoul Photo Archive
terms. If the end-user enter or select search term, the associated terms
(synonym/ hypernym /hyponym) are extracted with increasing the

In order to record the history of Seoul, the Seoul Metropolitan
Government has collected, accumulated and digitalized the photo
images taken from various city places. And the data of the Seoul Photo
Archive are easily accessible, of which copyrighted images are available

accuracy of search.

Collection provides brief information about a donor and records. In
Online Exhibition, various thematic stories about Korean traditional music
are displayed online. If end-user login the site by membership signup,
the user can have his own library and browse the data conveniently
through browsing history record system.

and free of charge for non-commercial use.

The site map is simply and clearly organized by Categorized Search,

Photo Collection and Site-specific Photo. The homepage contains

statistical information on year and number of registered photo images.

Fig.7  Homepage of National Categorized Search is divided into Search by Year and Search by Topic
eugak Centerarehive which is sub-categorized into economy, transportation, culture, etc.

%’ﬁfﬁ‘/ﬁxﬂ opztole 2H KR RAN Uy

Photo Collection has the different classification system from Search
by Year or Search by Topic, where photo images are categorized by
specific name, place and concept. Site-specific Photo shows the image
data categorized by the administrative district of Seoul with the pop-up
photos on image map.
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If the user types search terms into the search box, relevant information
including associated keywords, shooting year and map is displayed. The
search function can be used more conveniently with photo sorting and
viewing tools like color image, black & white image, the image with GPS

datag, etc.

. Agroptols |
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0l | 70's| 80‘s|

[P ————
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3) Archive of Institute for Multicultural Studies,

Daegu Catholic University

Hgay gus

wean vorsue

Fig. 20 Homepage of Seoul Photo
Archive

Fig. 21 Photo Collection of Seoul
Photo Archive

Fig. 22 Categorized Search Data
of Seoul Photo Archive

The Institute for Multicultural Studies has conducted the research on "The
Value Creation of Multiculturalism in the Global World, with 3 phases
of research process for 9 years since 2010. The archive was built with

the research data, which was collected and categorized on the 1st and

2nd phase of research. The data was classified into types of media,
photographs, recordings, texts and papers. There is a limitation in the use

of data because the data is just uploaded without sufficient description.
Archiving on the website is ongoing but the database has not yet been

constructed.

objoles xig
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uasang

Fig. 23 Archive Homepage of
Institute for Multicultural
Studies
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Fig. 24 Archive Video Data of
Institute for Multicultural
Studies
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Fig. 25 Archive Photo Data of
Institute for Multicultural
Studies
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4) Europeana

Europeana is the European Union's electronic library project. The goal
of the project is to make Europe’s rich cultural heritage, culture and
information more available and accessible through the worldwide
Internet. The user can access online more than 4.6 million books,
newspapers, videos, maps, and photos from more than 1,000 cultural
organizations in the European Union, including the British Museum, the
Louvre and the French National Library. The menu of the archive site
consists of Collections, Explore, Exhibitions, and Blog, where the archive
data is serviced in 27 languages.

flections = Explore = Exhibitions - Blog " S - . S
9%",??“ “ pre 2 - = Fig. 26 Archive Exhibitions of
Sl T : ' Europeana
Fig.27 Homepage of Europeana

Fig.28  ‘Explore by Time Periods’
Data of Europeana

i ... opeana Collections

12001299 13001299 1400 - 1499
1500- 1599 1600- 1699 1700- 1799

1800- 1899 1900- 1999 20002016

‘N = The Paris World Exhibition:
W

ouRmssion

e e it e s s B

5) Archive Website of Curtin University

The Archive homepage of the Curtin University introduces the UNESCO
Chair Programme in Cultural Heritage & Visualization and the research
on how augmented and virtual reality is used for heritage conservation,
tourism and education.

The menu consists of case studies, research highlights, themes, groups,
etc. The archive site has data and information about related researches.
But it provides the data only in text form, which leads to the lack of
diversity of data types.

Fig.29 Homepage of Curtin
CURTIN INSTITUTE FOR COMPUTATION University

Vome  Aboa Reseaen v Conac

UNESCO Chair of Cultural Heritage
and Visualisation

6) Archive website of Durham University

The Center for the Ethics of Cultural Heritage Section of Durham
University‘s website provides information about the centre, news,
projects, conferences and unesco chairs.

The research information is linked to references and classified by project
for the convenience of search. However, it does not provide visual data
such as photograph, video or map.

B Fig. 30 Homepage of Durham

an ) A
WDurham = University

hair on Archaeological Ethics and Practice in
Cultural Heritage

[ ]
niTwin P Durham

University

UNESCO Chair on Archaeological Ethics
Educational, Scientficand - and Practice in Cultural Hertage,
Cultural Organization - Durham University, United Kingdom

n3



anbiuyos] pup s|pLIBIDN

|PUOIIPDI] OYIOPJ-DISY 10) 8SDgDIN( JO UORONIISUOD 8y |

207 uoaAyIr | uomy BuoANIN | NAY nsBuoeig | @1 eeyBunp | wiy epr Bunox

na

7) Archive Website of CATEDRA UNESCO

The archive website of CATEDRA UNESCO Paisajes Culturales y Patrimonio
provides information with the aim of raising public awareness for the
significance of cultural landscape and heritage conservation. The menu
items are About us, Publications, Projects, Training and News. It provides
only simple data such as papers and texts.

UNESCO

Accordingly h CULTURAL
LANDSCAPES AND HERITAGE CHAIR®

Catalogacién de bienes intangibles

ACTUALIDAD PROVECTOS REDES SOCIALES
22nd IIWC International

Symposium “Wooden heritage ©® O
conservation: beyond
disciplines”, Bilbao and 1st
1IWC Course on wooden
heritage conservation, San
Sebastian

2. How to Design the Archive Website for Traditional
Materials and Technique

The research projects of UNESCO Chair Programme includes technical
fields surveys on disappearing Asian-Pa