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With luck, the future of computing and electronic communications will
be longer than the past.
Joseph D. Becker, Unicode 88, 1988






Missing Scripts — the proposals
Johannes Bergerhausen

Visible Speech, 1867

Alexander Melville Bell, a Scottish phonetician, devel-
oped a universal phonetic notation system called 'Visible
Speech’ which could represent every sound in every hu-
man language. The abstract, often circular symbols, could
also help the deaf learn to understand spoken language.
Melville Bell's son Alexander Graham Bell, continued his
father’s work on 'Visible Speech’, involving himself inten-
sively with the physiognomy of the human voice. In 1876,
he would submit his new invention to the patent office:
the telephone.

International Phonetic Alphabet, 1888

The International Phonetic association, established in
1886 by the French linguist Paul Edouard Passy, intro-
duced the International Phonetic Alphabet (1pA) in 1888.
These characters were developed on the basis of Latin
and Greek characters, revealing the bias of the research-
ers of that time. They missed the chance of taking more
appropriate characters from other writing systems.



Aerodynamic phonetics, 1888

Johanna Zinke, a German art teacher, developed a pro-
cess by which the spoken sounds of any human speaker
could be made photographically visible. The spoken
sound is in this process not only an acoustic phenomenon,
but also a quickly generated three-dimensional form akin
to those produced in fluid dynamics and chaos theory.

Intergalactic Network, 1962

J. C. R. Licklider, an American psychologist, formulated
the idea of an ‘Intergalactic Computer Network'. The
computers of that time could fill up entire rooms. A
year later, he half-jokingly referred to his colleagues as
'‘Members and Affiliates of the Intergalactic Computer
Network'. But it was less of a joke than he had imagined.
Within 7 years, Licklider was one of the developers of
the ARPA-net, the precursor of the Internet.

ASsCIl, 1963

Bob Berner, a computer scientist at I1BM, led a group of
engineers developing the American Standard Code for
Information Interchange, widely known as Ascil. No one
imagined at the time that a purely American character
encoding standard would still be in use on every com-
puter in the 21st century. Ascii defined 95 typographic
symbols and 33 control codes used to communicate
between computers. The standard, which proved itself to
be fundamental to the early Internet, was integrated as
a subset of Unicode in 1991 and as such is nearly as well
distributed as the DNA code.



ARPA-net, 1969

50 years ago, during the same year as Woodstock and
the Moon Landing, ARPA-net, named after the Advanced
Research Projects Agency (ARPA), and forerunner of
today’s Internet, went online. It originally connected four
American universities each with just one computer. The
first ever message delivered over the network on 29th of
October, 1969 was the word ‘LOG’, meaning ‘LOGIN'".
The L and O were transmitted successfully in binary
sequences but during the processing of the letter G, one
of the two computers crashed.

Xerox PARC, Dynabook, 1971

Xerox corporation was so successful with their photocopy
machines, they were able to fund the archetypal techno-
logy research center in California exploring the future of
office work. The team at Xerox Palo Alto Research Center
(PARC) in the 1970s would invent the signature techno-
logies of the ensuing decades: the personal computer, the
Graphical User Interface (Gul), the laser printer, and the
Ethernet.

In 1971, Xerox employees English and Lampson designed
the character generator, which was the first Gul type
design program. The psychologist and PARC researcher
Alan Kay, who foresaw, with his Dynabook concept,

the development of the laptop by 20 years, tells usin a
speech in 1986: »Here is an interesting thing: What do
you do when you are doing a rough draft and you are
printing it out in Times Roman? And the answer is: you
use our own handwriting! | never understood why this
didn't catch on [in type design].«



Writing, Typing

We informally say we are 'writing' on a computer. Of
course, we do not mean we are writing by hand (Chiro-
graphy) but rather we are 'typing' from the Greek
wrnoypagia: Typographia: writing with types. This is an
abstract process. One no longer writes or draws an ‘A’
but rather types on the ‘A’ key and an ‘A’ is displayed on
the screen. This is still, in principle, the same process as
with a typewriter.

Interpress, 1982

Since he could not get any support or interest for the
page description language he developed at Xerox PARC,
John Warnock quit his job and went on to found his own
company. He called his new software PostScript and his
company Adobe.

Xerox and Apple, 1984

The Xerox-PARC researcher, and later co-founder of
Unicode, Joseph D. Becker, published the groundbreaking
paper ‘Multilingual Word Processing’ in Scientific Ameri-
can, where the important distinction is made between
characters and glyphs.

In the same year, Steve Jobs presented the first Macin-

tosh, which employed and further developed many ideas
pioneered at Xerox PARC.
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Unicode 88

In his nine-page paper 'Unicode88’, Joseph D. Becker
foresees the »need for a new, world-wide Ascli«. When
humanity develops worldwide networked computers,
the Latin Ascii letters will no longer be sufficient. Becker
outlines the main features of the Unicode Consortium,
which would be founded two years later.

Apple Newton, 1997

After 12 years at Next and Pixar, Steve Jobs returned to
the first company he founded. It would not take him long
to complete development of the Newton platform with
its shaky handwriting recognition. Jobs remarked in 2003
at the All Things Digital conference: »It's really slow to
write stuff [by hand]! You could never keep up with your
email if you had to write it all out.«

World Standard

Unicode 12.1, released in May 2019, encodes 137,929
characters. This means that today exactly 150 scripts can
be used on computers (and smartphones). Every year,
new characters are added to this world standard. These
can then be found in the operating system updates of all
computers (including smartphones). Among these new
characters, new emojis are added every year.

The Unicode consortium decides which characters are
typographically available to people — and which are not.
The consortium, registered in Mountain View, California,
is primarily made up of representatives from the 1T in-
dustry giants.
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Apart from Apple, Facebook, Google, 1BM, or Microsoft,
very few state institutions are represented. The acade-
mic world is also hardly represented. An exception
would be the Script Encoding Initiative (SEl), led by the
linguist Dr. Deborah Anderson from the Department of
Linguistics at uc Berkeley. The Mainz university project
decodeunicode is a liaison member without voting rights.

Any institution or company can become a member of the
consortium. Through a ‘full membership' at $21,000 usD
per year, one has the right to vote and can participate in
decisions.

The Internet speaks Unicode worldwide. There is no
competition. For example, without this standard we could
not send text messages from the Netherlands to Russia
today. It would be impossible to have both Cyrillic and
Latin letters in text messages without Unicode.

Languages # Scripts # Countries, 2019

Brief overview: Ethnologue.com catalogs 7,111 known
living languages, sel Berkeley defines 290 scripts and the
United Nations has 193 member states. There are people
from 180 countries living in a city like The Hague.

Cultural achievement

Unicode is increasingly becoming a collection of human
writing systems. For us, this is not only a technical, but
also a cultural achievement. It amazes us that such a
utopian project has gained real international acceptance
and is available on every computer. The world speaks,
at least on this level, one language.
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Characters and glyphs

Unicode defines many technical specifications, but the
principle of character encoding is simple. Each character
is assigned a name and a hexadecimal number. Thus the
letter A is encoded as LATIN CAPITAL LETTER A with the
number U+00041 (00041 is hexadecimal for decimal 65).

So when one sends an A by sMs or e-mail, one does not
send the graphic form (glyph) of the letter, only the code.
The receiving device receives a binary string, interprets
the hexadecimal value and represents the matching glyph.

Unicode does not specify the appearance of characters.
This is the work of the type designer. The transcrip-
tion through code is akin to the Platonic concept of the
character free of any particular form. Unicode encodes
characters — not glyphs.

Whenis an A an A?

Is it even possible to give a character a determinate form?
For example, one might claim that the upper half of a
capital A is always pointed, but it is easy to find examples
where this is not the case.

Likewise, there are many glyphs for A that have no cross-
beam but are still easily recognized as A.

Part of the definition of the character A might be that it is
one of the 26 (or 52) letters of the Latin alphabet, that it
is read from left to right, and that it usually stands for the
sound /a/. However, such properties are emergent from
the context and are form-independent.

13



We claim that an A is only really defined through its
encoding into Unicode. Only thus can there be an inter-
national agreement about the character.

The definition of a character involves cultural conven-
tions. If the glyphs look too similar, the name or code
position can help distinguish them. For example, the two
characters 4 and 7 are almost indistinguishable, but in
Unicode the former is called BOX DRAWINGS LIGHT DOWN
AND LEFT, so it is always a perfect right-angle, while the
latter is called TIRONIAN SIGN ET, a glyph from Roman
times whose angle may vary.

Missing Scripts

Unicode has significantly reduced the relative visual
presence of the Western (or, rather, the Latin) world.
At the time of Ascll, it was almost impossible to display
‘exotic’ letters on the computer.

Imagine you could not use your own script on your
smartphone. Unicode has remedied this for most writing
systems. 150 scripts are usable today, a great success.

But there is still a lot to do. A first step of the Missing
Scripts project at the Institut Designlabor Gutenberg
(1pG) at Mainz University of Applied Sciences and at
the Atelier National de Recherche Typographique (ANRT)
in Nancy, was to ask Dr. Deborah Anderson (ser) how
many writing systems are missing from Unicode. After
consulting her experts worldwide, she responded with
an amazing number: 140. Only about half of the world’s
writing systems are available on today's computers.
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United Nation of Type

Without binary code, scripts cannot be used on compu-
ters. This means that cultures whose writing systems

are not accommodated by Unicode cannot be digitized,
stored or published as texts without conversion to binary
codes. Additionally, any culture so affected cannot com-
pose and distribute new digital texts either. Every writing
culture in the world should be able to disseminate and
extend its cultural heritage on all modern devices. Unicode
is becoming a kind of assembly of the united typographic
nations. Here, every culture should be represented.

Historical Scripts

32 historical scripts have not yet been included in Unicode.
The question here is whether it is worth encoding a script
whose last users have died out thousands of years ago.

In a sense, no script is ever really extinct. Somewhere

in the world there are scientists (or enthusiasts) still
working with these historical texts. For example, there
are around 3,000 people worldwide who can read and
write cuneiform. This community also wants to use these
characters in text editing programs. This is why they
have to be encoded and included.

At the University of Bonn, there is a 10-year project to
develop a dictionary of Mayan hieroglyphs. Without
character encoding, these researchers will be at a loss.
The dictionary won't be able to be published online (or
be printed) unless the characters have been encoded and
glyphs designed. Once this is done, it becomes available
to humanity and can be copied and passed on freely.

15



Perhaps if all Mayan texts become available online,
new possibilities for research will emerge through text
comparisons and full-text search.

If we want to achieve the utopian-real goal of one day
making available all the texts of humanity, we must also
encode extinct scripts and digitize their texts.

7 out of 290

Incidentally, of the 290 scripts, there are exactly 7 that
have not yet been deciphered. One is Rongo Rongo, a
playground for researchers and adventurers.

The World's Writing Systems

As a first step in the long-term project ‘Missing Scripts'
of IDG Mainz, ANRT Nancy and skl Berkeley, we re-
searched and designed a representative glyph for each

of the 290 writing systems. In this collection, the letter A
represents the Latin alphabet as the letter Omega Q

is internationally recognized as Greek.

In cases where there was no representative character, for
alphabets we used the character for the sound /a/, for
syllabic scripts the character for /ka/, and for pictographic-
ideographic scripts, the character for human body.

In this way, typographic forms have been developed for
some writing systems for the first time. This collection
was presented with a poster and website www.worlds-
writingsystems.org in 2018. Research and type design
were carried out by Johannes Bergerhausen, Arthur Fran-
cietta, Jérome Knebusch and Morgane Pierson at ANRT.

16



The Unicode Proposals

In order for a new character or writing system to be im-
plemented in Unicode, a formal application must be
made. In 2019, there are exactly 71 proposals for scripts
that have not yet been implemented in Unicode. These we
have presented in the reading room in alphabetical order.
Each proposal can be studied in peace. They have been
available online for years but are hardly known. Why
have some proposals still not yet been accepted though
they were filed years ago?

Acceptance into Unicode is not trivial. First, it must be
proven that a community that uses these characters
exists. This is sometimes more difficult than one might
think. Subsequently, the applicant must prove that the
character set is complete. Each character must have a
unique name according to scientific standards. It is often
not easy to find an expert for an obscure script. Addition-
ally, the information from the community of users is often
contradictory.

When is a script a script?

Scripts are writing systems, collections of visual charac-
ters which can completely represent at least one human
language. Therefore emojis are not scripts.

Sometimes two experts, when presented with two similar
scripts, cannot concur whether or not they are ‘only’
glyph variants of the same script. This is why, for instance
in 2001, the Etruscan or Venetian alphabets of the ltalian
peninsula were encoded under the generic category oLD
ITALIC.
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Missing living scripts

In Unicode, living scripts take priority. Why do we then
still find, among the 71 scripts which have been proposed
but not yet accepted, 39 living scripts? Can it have any-
thing to do with the fact that these are used in regions
which promise no commercial potential (as yet) for the
IT sector? Why has there never been a UNESCO project to
ensure that these scripts are taken up as quickly as pos-
sible into Unicode? This is surprising given that everyone
has been talking about digitization for so long.

Research at ANRT, Nancy

There are scripts for which no confirmed typographic form
has been established. During encoding, the script inevita-
bly must make the leap from chirography (handwriting)
to typography. This is where research at the ANRT in Nancy,
headed by Director Thomas Huot-Marchand, begins.

As part of the IDG, ANRT and SEl's 18-month research
program Missing Scripts, post-graduate students at
ANRT often develop a typographic form for the first time.
They consult all available documents and do handwrit-
ten and typographic analyses. If they work with a living
script, they obtain feedback from the user community.
This research program started in 2016.

The proposals in the Alphabetum, the Hague

The present exhibition includes the 71 proposed scripts
which have not been encoded, 71 information panels,
each with a reference-glyph developed at ANRT, a work of
artistic documentary by artist Ilka Helmig, and a presen-
tation of the books which have been useful in the research.
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In presenting this, we would like to initiate a discussion
of the cultural heritage of writing, the universality of the
forms of human written expression, the digitization of
World Heritage, and the lack of typographical forms for
the Missing Scripts.

Not neutral

The reference glyphs for our project were designed in a
monolinear, non-contrasting manner to make the shapes
comparable. As with ‘conventional’ font design, the
impression is that all the glyphs were designed with the
same (analogue) instrument.

Critics might say that this is a Western approach. — We
would agree. Our typographic eyes were trained in the
'Western World'. But one might also draw these char-
acters in another style. It is easy to imagine writing all
the shapes with a ballpoint pen. Our glyphs do not claim
universality.

Can there be a 'neutral’ shape for all glyphs? — No.There
is no neutral font. A more general style would perhaps
emerge if one were to draw all the characters with a
finger in the sand (i.e monolinear rounded, stroke width:
one finger). Characters have been written in this manner
for millennia, does that mean a finger is a neutral tool?

Latin letters are still very dominant worldwide. Our
hardware and software is mainly made in the usA. In type
specimen books in the ‘Western’ world, ‘other’ writing
systems are called ‘exotic’ or ‘'Non-Latin' even today. This
is as problematic as the term 'World Music'.
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General visual typographic laws

Are there ‘universal’ visual laws according to which the
letters of all the most diverse cultures, at least those on
this planet, are shaped? — | think so. We must discover
these laws. | would like to suggest one principle: gravity.
Every type designer knows that there is a 'visual gravity'
in the way a character ‘stands up'. They 'lie’ on the paper.
An 'O’ can visually 'tilt' left or right if it is not drawn
correctly. An ‘M’ stands sturdily with both legs on the
script line, an invisible but imaginary floor. We humans
project things we have learned through our natural senses
into these glyphs. Therefore, | think that gravity is a first
element of the general visual typographic laws.

Two ships passing in the night

It remains astonishing how persistently many disciplines
keep to themselves and don't see what is going on around
them. This is how it is possible that the excellent work

Dr. Deborah Anderson has been doing at SEI since 2002
is still today so little known in the worlds of typography
and type design. Likewise, should the Irish linguist
Michael Everson, author of the most Unicode proposals,
be invited much more often to typography conferences?

Interest in the commercial sector only emerges when
smartphones begin to be marketed in a new country
and suddenly it becomes apparent that the people there
use an obscure script which is not yet available from the
operating system. Only Google's Noto-project has the
universal vision which is capable of grappling with this
task.

20



Funding for encoding

It is complex work to linguistically and typographically
systematize an exotic writing system and to write a pro-
posal for Unicode. Outside of the passionate amateurs,
experts cannot sustain this work without funding. It is all
the more astounding how the IT sector does not support
funding a comprehensive vision. In such a situation, we
can only call for Dr. Deborah Anderson's sEl to be funded.

All texts, all times

The human project and human dream to make all the texts
of all the ages digitally available is today within reach.
The time is ripe. This massive undertaking must only take
place once in the history of humanity, in the 21st century.

One example: The Murty Classical Library of India aims
to make accessible modern translations of all classic
Indian texts in print and online. In the first five years,
22 volumes in 12 different languages have been published.
A complex, multilingual typographic system is needed
for this unique 100-year publishing project.

Missing completed, 2044

Unicode took 27 years to encode 150 scripts. At the same
rhythm, all the writing systems of humanity will be united
in a universal code around the year 2044. It will have
taken a little more than 5o years to encode approximately
5,000 years of written history. The necessity to make all
the texts of humanity digitally available will have been
achieved.
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USASCII code chart
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General Electric, Data communication Products Department: us-asci/

Code Chart, 128 characters. Waynesboro, Verginia, USA, ca. 1972

24




lliinois

ARPA NETWORK
(may 1973)

Xerox PARC: ARPA Network. in: Alto User's Handbook, page 110,
October 1976
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We now have some reasons for wanting the DynaBook
to exist. Can it be fabricated from currently
invented technology in quantities large enough to
bring a selling {or renting) price within reach
of millions of potential users? The set of
considerations which pertain to the more
practical aspects of the device such as size,
cost, capabildty, etc.) are just as important as .
the more abstruse philosophy which prompted us in
_the first place. The next few pages discuss some -
of the tradeoffs involved, and will attempt to
convince the reader that a target price of $500 .
is not totally outragecus. The current cost
trends and size of the various components do
offer considerable hope that the target can be
roached. The analogy to color TVs which can be
sold for under $500 is also xmpoztant to keep in
mind, Now, what should the DynaBook be?

Alan C. Kay: A Personal Computer for Children of All Ages. in:
Proceedings of the AcM National Conference, Boston, excerpt from
page 6, August 1972
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2. . .
“apt  With a beautiful flash and appropriate N
oise, Jimmy's spaceship disintegrated; Beth had
von Spacewar again, The nine-year-olds were

lying on the grass of a park near their home,

:heir DynaBooks hooked together to allow each of
chem a viewscreen into the space world where

jeth's ship was now floating triumphantly alone.

Alan C. Kay: A Personal Computer for Children of All Ages. in:
Proceedings of the AcM National Conference, Boston, excerpt from
page 2, August 1972
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4

AFAKA

AMERICA
1908 —— today

q

BALTI B

SOUTH ASIA
pre20c —— ?

8]

BHUJINMOL

SOUTH ASIA
7¢ — 20c

dN

BRUSHA

CENTRAL ASIA
1B5¢ — ?

N

COORGI-COX

SOUTH ASIA
20c —— today

J

BAGAM

AFRICA
1910 —— late20c

S

BERIA

AFRICA
1980s —— today

®>

BLISSYMBOLS

AUSTRALIA
1949 —— today

J

CHORASMIAN

CENTRAL ASIA
2c — 7c

CYPRO-MINOAN

EUROPE
-16c — -Tc

Fa

BALTIA

SOUTH ASIA
1400 —— 20c

X

BETE
AFRICA
1956 —— today

U

BOOK PAHLAVI

MIDDLE EAST
7¢ — 9¢

R

CIRTH

EUROPE
today

05

DHIMAL

SOUTH ASIA
20c —— today

1930s

Bergerhausen, Francietta, Knebusch, Pierson: 71 Reference Glyphs, The

Missing Scripts Project; ANRT, IDG, SEI, 2016 — 2019
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GF

DIVES AKURU

SOUTH ASIA
12c 18c

%

ESKAYA

OCEANIA
1920 —— 1937

7N

INDUS VALLEY

SOUTH ASIA
-25¢ —— -19¢

m

KAWI

SOUTHEAST ASIA
8c — 16c

h

KHITAN LARGE

EAST ASIA
920 —— M9l

)

EEBEE HMONG

SOUTHEAST ASIA
1978 —— today

0

GARAY (WOLOF)

AFRICA
1961 —— today

_K

JENTICHA

SOUTH ASIA
20c —— today

37

KHAMBU RAI

SOUTH ASIA
20c today

%

KHITAN SMALL

EAST ASIA
925 —— M91

£

ERSU SHABA

EAST ASIA
today

N

GURUNG
(KHEMA)

SOUTH ASIA
20c —— today

A

JURCHEN

EAST ASIA
m20 — 16¢

7"

KHATT-1 BABURI

CENTRAL ASIA
16c — ?

12c

KHOTANESE

CENTRAL ASIA
5¢ — Tc
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)

KIRAT RAI

SOUTH ASIA
20c —— today

a

LANDA

SOUTH ASIA
15¢ — 20c

s

MAGAR AKKHA

SOUTH ASIA
20c —— today

N\

MOON

EUROPE
1845 —— today

73\
X

EAST ASIA
13c¢ —— today

B

KPELLE

AFRICA

1930s today

3

LEKE

SOUTHEAST ASIA
1860 —— today

tHh

MANDOMBE

AFRICA
1978 —— today

=

MWANGWEGO

AFRICA
1979 —— today

OLD UYGHUR

CENTRAL ASIA
8c — 18c

oY

KULITAN

OCEANIA
today

A~

LOMA

AFRICA
1930s —— today

)

HIEROGLYPHS

AMERICA
-300 — 1500

=

NAXI DONGBA

EAST ASIA
today

20c

P S

Bc

~d

ORACLE BONE

EAST ASIA
-1300 —— -1050



[N

PALAEOHISPANIC
EUROPE

-7¢ — 1c

PITMAN

EUROPE
1837 —— today

PYU

SOUTHEAST ASIA
5¢ — 1300

ON

SALIFOU HAUSA

AFRICA
1998 —— today

[h

TANGSA
(KHIMHUN)

SOUTH ASIA
20c today

F

PALLAVA

SOUTH ASIA
6c — 9¢c

&

PROTO-CUNEIFORM

MIDDLE EAST
-33¢ —— -2901

¢

RAINA KAMA

AFRICA
1990s —— today

A

SEAL

EAST ASIA
121 — 20c

6

TANGSA
(MOSSANG)

SOUTH ASIA
20c today

=8

PAU CIN HAU

SOUTHEAST ASIA
1902 today

Y

PUNGCHEN

CENTRAL ASIA
15¢ — 15¢

3

RONGO RONGO

OCEANIA
18c —— 1860s

|

SHUISHU

EAST ASIA
17¢ —— today

TANI

SOUTH ASIA
2001 —— today



TENGWAR

EUROPE

1930s today

TOCHARIAN

CENTRAL ASIA
-8¢ — -8c¢

VITHKUQI

EUROPE
19c¢ — 19c

YEZIDI

MIDDLE EAST
? —— today

32

269

TIGALARI

SOUTH ASIA
1300 —— today

O

TOLONG SIKI

SOUTH ASIA
late20c —— today

‘33'

WESTERN CHAM

SOUTHEAST ASIA
10c? —— today

o

ZouU

SOUTH ASIA
1952 —— today

TIKAMULI

SOUTH ASIA
20c today

VATTELUTTU

SOUTH ASIA
6c — l4c

WOLEAI

OCEANIA
1905 —— 1950s
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ANRT Nancy, IDG Mainz, Sel Berkeley: The World'’s Writing Systems.
80 x 120 cm, four colour silkscreen printing. Reference glyphs:
Bergerhausen, Francietta, Knebusch, Pierson, ANRT. Design: Helmig
Bergerhausen, 2018
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Ilka Helmig: Ach, drawing, 2019
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llka Helmig: P, drawing, 2019
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Ilka Helmig: X, drawing, 2019
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llka Helmig: U, drawing, 2019
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R AR AL BEEIDEE [y D E [B15)

¥ MsHIERT Y29 W I W2 Fua w @ w

SHRE Yo A STU  SA MVATA 437 PHA LA GU NA BA om 2 RA JA DHI - RA JA SHRISHRI SHRT

BURE Y AN AMIL A ARG |

IMAIZI I AARFTwTIMIgIMIMY WAy

JA YA NA NDA DE VA SYAH OHARMAVI JE BHA YA  TI RN GHU VAW SHAYA TA RA SHRT SHRT JA YA
TG : QA aahd e am Al

FZAFIT D 3 aa‘t‘(wnmwfq%r fea M oa

RU DRAMA LLADE Y4 SYAH tA KHA BA RI'SA RA TYAN BHAVA TL - SHRT DE VA GAU BRA HMA M

WAL AT | USRI FSATBLIAIID

mArAigmaTIMIaT w g g

DHA TRY NAM SU KHA RTHABIAVA T1°

. ¥E

Rarmamy A
YA A MA NA BHUTA Rl KA CHHA VA TA RA RA JA

HMAANYN N NRIY xgéfam

I FNJIAI AT W M F I

g AT W
VYE Byn MA LO TA Ro SA MA NO VANCHEHHA SHIPPHY RA STU

DAYNNRAYPLAY |

AMEAIYFHEANAEA

DI NA SVA RGA LO KA SAMPRR PTA 1A STV

Transcription of an inscription in Bhujinmol, from Shakyavansha, 1974
Anshuman Panday: /ntroducing the Bhujinmol Script, 2014
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Cypro-Minoan sign list from Masson, 1974. Michael Everson: Revised

proposal to encode the Cypro-Minoan script in the sMp of the ucs, 2016
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1E53 1E54 1E55 Consonants
1E530 @ BRUSHA LETTER KA
1E531 T BRUSHA LETTER KHA
0 GH ﬁl (’ 1E532 ® BRUSHA LETTER GA
1E533 W BRUSHA LETTER NGA
1€5%0 | 1ES40 | 1ESS0 1E534 = BRUSHA LETTER CA
1E535 & BRUSHA LETTER CHA
ﬂu 1E536 @ BRUSHA LETTERJA
1 1E637 A BRUSHA LETTER NYA
1ES31 1E541 1ES51 1E538 ¥ BRUSHA LETTER TA
1E539 ¥ BRUSHA LETTER THA
ml 1E53A ¥ BRUSHA LETTER DA
2 1E53B 3 BRUSHA LETTER NA
1E5%2 1E53C A BRUSHA LETTER PA
1E53D @ BRUSHA LETTER PHA
m 1ES3E A BRUSHA LETTER BA
3 1E53F A BRUSHA LETTER MA
1E533 1E540 F BRUSHA LETTER TSA
— 1 | 1E541 § BRUSHA LETTER TSHA
1E542 BRUSHA LETTER DZA
4 EH (%l ﬁl 1E543 T BRUSHA LETTER WA
s | eses | tesse 1E544 Gl BRUSHA LETTER ZHA
1E545 H BRUSHA LETTER ZA
o 1E546 3 BRUSHA LETTER -A
5 a{ {l 3 1E547 @ BRUSHA LETTER YA
|l s | e 1E548 & BRUSHA LETTER RA
1E549 W BRUSHA LETTER LA
1E54A 3 BRUSHA LETTER SHA
6 a‘l 1E54B ¥ BRUSHA LETTER SA
P 1E54C W BRUSHA LETTER HA

Vowel letter
1E54D # BRUSHA LETTER A

Vowel signs

1ES4E Sl BRUSHA VOWEL SIGN I

1E54F o, BRUSHA VOWEL SIGN U
1E550 (> BRUSHA VOWEL SIGN E
1E551 31 BRUSHA VOWEL SIGN O

Various signs
1E553 © BRUSHA SIGN ANUSVARA
— OF7E & tibetan sign rjes su nga ro

)
2

@
@
£

Head mark
1E554 4 BRUSHA HEAD MARK
— OFD3 o tibetan mark initial brda rnying
yig mgo mdun ma

| 1 Punctuation
1ES55 & BRUSHA MARK SHAD
27“ — OF14 ¢ tibetan mark gter tsheg

BRUSHA SUBJOINER
« used for producing conjuncts

P
2

1ES3E 1ES4E R

1E53F. AES4F R

Anshuman Panday: Preliminary proposal to encode the Brusha script in
Unicode, page 2, 2017
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LGB0 V6107

Single plate (fragment). From Bell 1930: Plate 111, 1V, Lomafanu N2 3.
Anshuman Pandey: Proposal to encode Dives Akuru in Unicode, 2018
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Table II The Wolof Alphabet of Assane Faye
CONSONANTS VOWELS
INITIAL NON-INIT. INITIAL |{NON-INIT | INITIAL [INON-INIT.[(PROVISIONAL IDENTIFICATION))
@ol 9 | s w(S)!;cD ¢ ray DA | e |y
| D| — 1(9)) 2N |t G| P 2
e
m®| A | m 900 /P | H |r6)| | e ¢
k@ || ue g | 2| g |ra)| D] o< P s
b |2l i |y [P B |ren] Gl = i N
mb | K A Qo) & | = |n00)| G| 72 2 y
i®l | a [ |&E| &2 paw) & | o 55
. » » DIACRITICS
" £D & x(30) Gl = long vowel (postscript) —_ U ’Y
zero vowel (postscript) =5 2 | /5
s ’ZD /I h “—Q —~ ldouble consonant (superser.) ™ i | NS
NUMERALS I | 2 / 3 4 4 £ 5 9 6 9 7 8 8% 9 ¢ 110

Table of Garay (Wolof) characters, Dalby 1966. Michael Everson: Proposal
for encoding the Garay script in the sMp of the ucs, 2016
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) B. NEDERLANDSCH |
NolgordeA 557 1% | 40— w4z | a5 |4 | w5 | 46 | 47
der oo seol  Foperen pliten Bat Gen K& W | Keperen pletf
Letters |70 | xen | wxt [ wxs | v | wv, | wvm | s B G KW
_ o "j"l’“_‘_ 762~ Saka. BA?v.Sﬂm.} 808~ s - Selka] teTeiden | 116w Sakn (B
[ E
De 66l | ®5R”RAg
L } A i 3 =
N sp5 66 AL RRFAR R pp | &
H RAA alhs e
P o‘%} J‘U VoY) uu ijjlaljyv QJ
Pu SN 1 S8 RSN . N WO ) 0 W |
B 29 o oo M a8
‘ mm[ﬂw &3 g’} AR
Bu s O] ‘ A R S i
i | f [ |
M ¢ oo lyo Y8 gy D g g |
R S - 27, 2@ ec o
U oo w W werwal 1w
P Ny N ST SR N W
R 75;\9}3?@7 NN T I
R LN N L2 O O s |
r i ' ;
R iCACH( j CJ‘G_JGG
L v v wu o v s 20 |
VT ~ ) 1> : 5 < g 8 & |
g..100,. 50 100..66.1600.1 8.0 1908
§-19°158-89-5°39 3G~ F% @~
C ~AA L NR.Q  aaolaala Zgﬁ)ﬂ ,,,,,,, i
) W9 A | i
NI j\xyj\]..L//JZZ.:JJIJ_...%QLPS,,, NNERECY VIR O S
4 - | ~ I,
| Su gy W)Y - @C/‘EJ o '
o . ‘g,,iﬂng‘UXnJmmim,,,,i b)| a RO B
()7 | ‘ B ! ) |
S o e e e R (SR P S - - B
L | | L | . .

K. F. Holle: Tabel van Oud- en Nieuw- Indische Alphabetten. Bijdrage tot
de palaeographie van Nederlandsch-Indi€. Batavia: W. Bruining & Co.;
's Hage: M. Nijhoff, 1882. Anshuman Pandey: Preliminary Proposal to
encode the Kawi Script, 2012
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Hitdeath
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[ ot = Vol. Il
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A7 At 19 AL
A ATHL 22T S5 389|

i | op a2tz WS RZE

”WW’

I35 Ztf 07ADY
7 N0 V1K /N2 Sl
NVHIE T 4758
N Fbt AT

D 35 SN Fer T P

BT FAS WIITESS

A F  7p SO -
1omOG FOOE T AT
o WO, my7> TPF
i At AP P e Wz»wf
WImRD Syt HH Gz e o D
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Skkim Herald Mukhia Edition, Gangtok, 2005. Anshuman Pandey:
Proposal to encode the Jenticha script in ISO/IEC 10646, 2011
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Manu Leumann: Sakische Handschriftproben. Ziirich, 1934. Lee Wilson:

Preliminary Proposal to Encode the Khotanese Script, 2015
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LISAPO: ™ %) | R o ¥ frd R

Far 2 5T
| &5 Rt
I i
By B FaRE
FA LR TN
PP TR
S Fr R, =R}
By SR R R
P50 5o T R,
FACTY ﬁ"-sg‘usssm

25 SR B o TR se-'zn;ugm L B

SN e R TR ST, (R S 55, s‘iﬁzﬁl
Zar T S Bartar, iﬁ% ussf‘- 2, o RS T, Ll
B, W
SR S, suama T LV S, |
BB, B Rr, a5 0 SR R T gy R R a4 AT
o R GSS Pap, I B S O The R SR By ST
R R F1IBT, Tae, SR T B BT B TLTE, S, By s
B PR SR, -

ST mR R 0 SV % By, Fap gﬁz% sﬁsﬁ
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Rovenchak, Pasch, Riley, Wazi: Proposal for encoding the Mandombe
script in the sMp of the ucs (2nd revision), page 49, 2016
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A1. Human bodily figures (complete, semi-complete)
A2. Body parts (human / animal)

DI®EsE a

K. Sky, Earth, Moon, Mountains, Water, Rain/Wind, Night, Day
(Elements, Attributes, Natural forces, Cardinal directions, Colors

an DD EIRES

B. Anthropomorphic head-variants, parts of B-signs

DDA

L. Architecture (oul!ural Iand:upo)

@.#@ H

C. Supernatural (Anthropozoomorphic) and skeletal head-
variants, portions of C-class signs

€

M. Large Objects (man-made) and Furniture
e

@

D. Skulls / Flayed / Underwordly entities

DD @EIE S

N1. Small objects / instruments/ tools / weapons

o

E. Hand Signs

)6 = T

N2 ( ). Attire, dress, ornamens

™ g

F. Mammals (whole/parts)
&
@ I

P. Food, Drink and Oﬂmngs

TS weP

G. Birds / Bats  feathers (whole / parts)

Pas @ &g

Q. Round/Oval/Squarish full-size , inanimated/aabstract

BFAZ, B E

H. Amphibious / Reptiles / turtles

RIE L)

R. Halved/Closed Round/Oval/Squarish, mostly symmetrical

D@ ad@ =

I Fish / Mollusks / Shells / Insects / Invertebrates and other

S. Halved/elongated-open / narrow signs, mostly symmetrical

e SEELEg o8

e €

J.-Trees / Plants / Foliation / flowers / seeds / grains /fruits /
substenance/ edibles (non-animal origin)

g

T. Broad Signs-Closed/Animated vars, low or high, mostly
assymetrical (horizontal,non- rotable)

o @&

Carlos Pallan Gayol: A preliminary proposal for encoding Mayan hierogly-

phic text in Unicode, page 9, 2018
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Michael Everson: Preliminary proposal for encoding the Vithkugqi script in
the smp of the ucs, 2017
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A

Ed Annink, Max Bruinsma: Gerd
Arntz, graphic designer. Rot-
terdam, The Netherlands, 010
Publishers, 2010, ISBN 978-90-
6450-763-2

Atelier national de recherche
typographique: ANRT. Archives
1985—2006. Nancy, France, 2016,
ISBN 978-2-84066-854-1
Association Gutenberg: Codage
des caractéres. Cahiers Gutenberg
N2 20, Rennes, France, 1995
Association Gutenberg: Ligatures
et caractéres contextuels. Cahiers
Gutenberg N2 22, Rennes, France,
1995

Roland Barthes: Das Reich der
Zeichen. (1970), Frankfurt am

Main, Germany, Edition Suhrkamp,
1981, ISBN 3-518-11077-2

Joseph D. Becker: Mehrsprachige
Textverarbeitung. in: Spektrum der
Wissenschaft, September 1984,
pages 42 bis 54, D 6179 E (Original:
Scientific American)

Alexander Melville Bell: Visible
Speech. The Science of Universal
Alphabetics. 1867

Walter Benjamin: Einbahnstrafe.
Ernst Rowohlt Verlag, Berlin, 1928
Johannes Bergerhausen, Siri Poaran-
gan: decodeunicode — Die Schrift-
zeichen der Welt. Mainz, Germany,
2011, ISBN 978-3874398138
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Johannes Bergerhausen: Digitale
Keilschrift / Digital Cuneiform.
Mainz, Germany, 2014, ISBN 978-
3874398619

John D. Berry (editor): Language,
Culture, Type. New York, USA,
Graphis, 2002, ISBN 1-932026-01-0
Robert Bringhurst: The Elements
of Typographic Style. Vancouver,
Canada, 2nd Edition, Hartley and
Marks, 1999, ISBN 0-88179-132-6

C

Florian Cajori: A history of mathe-
matical notations. (1928, 1929)
Mineola, USA, Dover Publications,
1993, ISBN 0-486-67766-4

D

Peter T. Daniels, William Bright:
The world’s writing systems. Ox-
ford, UK, Oxford University Press,
1996, ISBN 978-0-19-507993-7
Stanislas Dehaene: Lesen. Miin-
chen, Germany, Knaus, 2010, I1SBN
978-3-8135-0383-8

Christa Diirscheid: Einfiihrung in
die Schriftlinguistik. Gottingen,
UTB, 2012, ISBN 978-3-8252-3740-0

Umberto Eco: Die unendliche Liste.
Miinchen, Germany, Hanser, 2009,
ISBN 978-344623440-6

54

Umberto Eco: Einfiihrung in die
Semiotik. UTB, Fink, Stuttgart,
2002 (1972), ISBN 978-3825201050
Umberto Eco: Zeichen. Einfiihrung
in einen Begriff und seine
Geschichte. Frankfurt, Edition
Suhrkamp, 2015 (1977)

Ecole supérieure d'art et design
Saint Etienne: Azimuts 40—41:
Revues de recherche en design. Un
panorama. France, 2014

Petra Eisele, Isabel Naegele
(editors): Texte zur Typografie. Po-
sitionen zur Schrift. Niggli, Zirich,
2012, ISBN 978-3-7212-0821-4

Patricia Fara: 4000 Jahre Wissen-
schaft. Heidelberg, Germany,
Spektrum, 2010

Carl Faulmann: Schriftzeichen und
Alphabete aller Zeiten und Vélker.
Augsburg, Germany, Reprint of
1880 Edition, Augustus-Verlag,
2003, ISBN 3-8043-0142-8

Vilém Flusser: Die Schrift. (1987)
Gottingen, Germany, European
Photography, 5th edition 2002,
ISBN 3-923283-38-5

Adrian Frutiger: Der Mensch und
seine Zeichen. vol. 1-3, Frankfurt
am Main, Germany, D. Stempel AG,
first edition, 1978

Adrian Frutiger: Zeichen. Typo-
tron-Heft 7, St. Gallen, (1989) 3rd
edition, 2000



G

A. H. Gardiner: Catalogue of the
Egyptian hieroglyphic printing
type. Bibliotheca Aegyptaca, Ares
publishers, 1928

1. J. Gelb: A Study of Writing. The
University of Chicago Press, Chica-
go, USA, 2nd edition, 1963

Eric Gill: An Essay on Typography.
London, Penguin Books, 2013
(1931), ISBN 978-0-141-39356-8
Richard Gillam: Unicode Demysti-
fied. Boston, USA, Addison-
Wesley, 2002, ISBN 0-201-70052-2
Max-Peter Gottlob, Gerhard
Strecker: Die BTX-Fibel. Haar, Ger-
many, Markt & Technik, 1984, ISBN
3-922120-54-7

Tino Gral (editor): Schriftgestal-
ten. Uber Schrift und Gestaltung.
Sulgen/Ziirich, Switzerland, Niggli,
2008, ISBN 978-3-7212-0653-1

H

Yannis Haralambous: Fontes &
Codages. Paris, France, O'Reilly,
2004, ISBN 2-84177-273-X

Andy Herzfeld: Revolution in the
Valley. Sebastopol, USA, O'Reilly,
2005, ISBN 0-596-00719-1
Michael A. Hiltzik: Dealers of
Lightning: Xerox PARC and the
Dawn of the Computer Age. Harper
Business, USA, 2000, I1SBN 978-
0887309892

Douglas R. Hofstadter: Gédel,
Escher, Bach. ein Endloses
Geflochtenes Band. Klett-Cotta,
Germany, 1985, ISBN 978-3-608-
94442-6

K

Robin Kinross: Modern Typogra-
phy. London, UK, Hyphen Press,
1992, ISBN 0-907259-05-7

Paul Klee: Pddagogisches Skizzen-
buch. Neue Bauhausbiicher, Gebr.
Mann Verlag, Berlin, 2003 (1925)
Rudolf Koch: Das Zeichenbuch. Of-
fenbach am Main, Verlag Wilhelm
Gerstung, 2nd edition, 1926

Jukka K. Korpela: Unicode Exp-
lained. Sebastopol, Kalifornien,
USA, O'Reilly, 2006, ISBN 0-596~
10121-X

Martin Krampen: Die Welt als
Zeichen. Berlin, Germany, 1983

M

Charles E. Mackenzie: Coded
Character Sets. History and
Development. Reading, MA, USA,
Addison-Wesley, 1980, I1SBN
0-201-14460-3

René Magritte: Les mots et les
images. in: La Révolution surréalis-
te N2 12, Ed. Gallimard, Paris, 1929
Tomas Maldonado: Kommunikation
und Semiotik. in: ulm 5, Hochschu-
le fiir Gestaltung Ulm, Ulm, 1959
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John Markoff: What the dormouse
said. New York, USA, Penguin
Books, 2005, ISBN 0-14-303676-9
Sandra Mitchell: Komplexitdten.
Warum wir erst anfangen, die Welt
zu verstehen. Frankfurt, Germany,
edition unseld, 2008, I1SBN 978-3-
518-26001-2

Bruno Munari: Sup/lemento al di-
zionario italiano. Corraini Editore,
Italy 2013 (1993)

N

Otto Neurath: From hieroglyphs to
Isotype. London, UK, Hypen Press,
2010, ISBN 978-0-907259-44-8
Otto Neurath: International Picture
Language. (1936), UK, 1980, Dep.
of Typography & Graphic Commu-
nication, University of Reading
Gerrit Noordzij: The stroke. Theory
of writing. (1985) London, UK,
Hyphen Press, 2005

S

Ferdinand de Saussure: Cours de
linguistique générale. Genf, 1916
(posthum)

Gerlinde Schuller: Designing
universal knowledge. Baden, Swit-
zerland, Lars Miiller, 2009, ISBN
978-3-03778-149-4

Herbert Spencer: The visible word.
London, UK, Lund Humphries/Royal
College of Art, 2nd edition, 1969
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Daniela Stoppel: Visuelle Zeichen-
systeme der Avantgarden 1910
bis 1950. Verlag Silke Schreiber,
Miinchen, Germany, 2008
Andreas Stotzner: Signographie.
Entwurf einer Lehre des graphi-
schen Zeichens. Edition Waechter-
pappel, Grimma, 2000

T

Jan Tschichold: Formenwandlungen
der Et-Zeichen. Frankfurt am Main,
D. Stempel AG, Germany, 1953

u

Underware: From Typography to
Grammatography. conference
booklet, The Hague, The Nether-
lands, 2019

The Unicode Consortium: The
Unicode Standard. Version 5.0.
Mountain View, California,

USA, Addison-Wesley, 2006,
ISBN 0-321-48091-0

\'

Venturi, Scott Brown, Izenour:
Learning from Las Vegas. USA,
1972

W

Susanne Wehde: Typografische
Kultur. Tibingen, Germany,
Niemeyer Verlag, 2000, ISBN
3-484-35069-5



Ludwig Wittgenstein: Tractatus
logico-philosophicus. Logisch-
philosophische Abhandlung.
Edition Suhrkamp, Frankfurt am
Main, Germany, 2010 (1921)

Y4

Anne Zali, Annie Berthier:

L’aventure des écritures. Volume 1:

Naissances. Paris, France, Biblio-
theque Nationale de France, 1997,
ISBN 2-7177-2023-5

Anne Zali, Annie Berthier:

L’aventure des écritures. Volume 2:

Matiéres et fomes. Paris, France,
Bibliotheque Nationale de France,
1998, ISBN 2-7177-2059-6

Anne Zali, Annie Berthier:

L’aventure des écritures. Volume 3:

La page. Paris, France, Bibliothe-
que Nationale de France, 1999,
ISBN 2-7177-2072-3

>

Anton Stuckardt, Maximilian Gilie-
Ren: Roussel, Brisset, Duchamps.
Engineers of the Infra-Thin.
Alphabetum I, West Den Haag,
The Hague, The Netherlands, 2019
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Johannes Bergerhausen, born 1965
in Bonn, Germany, studied visual
communication at Hochschule Diis-
seldorf, now lives in Cologne and
Paris. He held the Centre National
des Arts Plastiques grant in 1998.
In 2002, he joined Hochschule Mainz,
Germany, as Professor of typo-
graphy and book design. In 2005,
he founded decodeunicode.org,
supported by the German Federal
Ministry of Education and Research.
He has spoken at conferences wor-
Idwide and won numerous awards.
His publications include decodeuni-
code — Die Schriftzeichen der Welt
/ The World's Writing Systems, 2011
and Digitale Keilschrift / Digital
Cuneiform, 2014. Since 2015, he is
Visiting Professor at ANRT, France.
In 2019, he published www.worl/ds-
writingsystems.org.

Ilka Helmig, born 1971 in Frank-
furt, Germany, studied fine arts
and communication design, now
lives in Cologne and Paris. She
worked as Artist in Residence
(German Embassy) in Quito, Ecuador,
in 2004, and participated in the
Biennale d'Art Contemporain in
Dakar, Senegal, in 2005. She joined
University of Applied Sciences
Aachen, Germany, as Professor of
drawing and visual conception in
2007. Numerous solo and group
exhibitions. 2013 Ludwig Forum
Aachen, 2015 Art Amsterdam, NAK
Neuer Aachener Kunstverein/Art
Cologne 2016, Artist residency

in Graz, Austria 2018. Her latest
exhibitions 2018—2019 were at
Karst Gallery Plymouth, UK, and
Galerie Immanence, Paris, France.
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The Institut Designlabor Guten-
berg (IDG), established in 2004, is
a research institute at the Depart-
ment of Design at the University of
Applied Sciences Mainz, Germany,
focussing on communication design
and typography.

The Atelier National de Recher-
che Typographique (ANRT) is a
research unit within the ENSAD
Nancy, France. It welcomes new
postgraduate students every year
and brings together experts in the
fields of type design and typogra-
phy. The 18 month research pro-
gram develops a singular approach
to typographic research, with a
strong emphasis on connecting
theoretical and practical work.

The Script Encoding Initiative
(sEl), established in the uc Ber-
keley Department of Linguistics in
2002, is a project devoted to the
preparation of formal proposals for
the encoding of scripts and script
elements not yet currently suppor-
ted in Unicode (ISO/IEC 10646).



The Alphabetum is an artistic space to explore the
formative and formal aspects of language. These aspects
are mostly considered separate. Typographers and type-
designers are primarily focused on the letterform and
writers mostly do not pay attention to the forms of the
letters they form into words. The ambition of the Alpha-
betum is to reveal that these two properties of written
language are much more interlinked than is commonly
acknowledged. A letter is a letter because it resembles

a letter; and because it resembles a letter it is a letter.

Joseph Beuys said that every human being is an artist.
Hans Hollein translated this idea into space and time,
suggesting that everything is architecture. John Cage
proposed that everything we do is music. Would it
therefore not be acceptable to declare that every thing

is type? When we look at art, music and architecture
from a more general point of view, we see that all three
disciplines have emerged from the languages we created.
We might even argue that art, architecture and music

are themselves languages. It is noteworthy that Beuys's,
Hollein's and Cage's statements are not formulated in
art, architecture and music, but in letters, forming words,
combined in statements. Ludwig Wittgenstein once said
that the limits of our language are the limits of our world.
Could it also be the case that the limits of the alphabet
are the limits of our language? This would bring us back
to the typographic tautology. A letter is a letter because
it resembles a letter, and because it resembles a letter,

it is a letter.

The Alphabetum, inaugurated in February 2019, is part of
the program of the national art institution West Den Haag.
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