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Unicode Is...

The “phonebook™ model for character encoding.

A symbol/character can be mapped to via a
registered number.

Thomas Stover 512-867-5309
integral ( | ) u+222b



Morse Code 1836 Quick History of
Baudot 1870 - 5 bit word Character Sets

telegraph line system

Murray Code 1901 —
added CR/LF

ITA2/USTTY circa 1930
— still used in TDDs

EBCDIC 1963 - 8bit
ASCIl 1963 — 7bit
Many Various |SO-*

Universal Character Set
(Unicode) 1990 — still
being worked on;
encoding agnostic




Pre-Unicode — Extended ASCII

Proprietary way of encoding. Not standard. Difficult to adapt to other
languages, symbols, and environments.

248 (Decimal)

O
F8 (HEX) Deg ree Sym bol

11111000

U+00BO0




English: I can eat glass, and 1t doesn't hurt me.

French: Je peux manger du verre, ¢ca ne me fait pas mal.

Korean: L= ®72|& HE = UHE . 2= OF=ZX| 0t
Classical Greek: Dolov Payelv §Ovapar ToDto oD pe PAAmTEL
Spanish: Puedo comer vidrio, no me hace dano.

Hawaiian: Hiki ia“u ke ‘ai 1 ke aniani; ‘a‘ole no 1a au e ‘eha.
UKkrainian: I MOy 1CTH IIKJIO, 1 BOHO MEH1 HE MOIIKOIUTh.

Turkish (Ottoman): joigdglo s ) o l_{,o ol au plo

Sources:
http://www.columbia.edu/kermit/utf8.html
http://www.alanwood.net/unicode/miscellaneous_symbols.html


http://www.columbia.edu/kermit/utf8.html

Not Just International Text

e MathvV =2 bh> «® P

e Music j 51

e Greek WAQ D 1T

e Chess X W @ 2

 Miscellaneous & ™ % <« @ ¥ &% & &

e« Currency B, ¢, @, 3, €, 1,6, 2, K P, £ N¥ W n, ¥
T Pts, 8, Dp, M

e Braille *°, .=, .7, .,
e Sign Language (private use area)



OSS Project Leverage

* Wikipedia
 ~ 3.2 M English Entries

e ~1 M French Entries
e ~ 0600k Polish Entries

« OLPC

* Implementing Ul and data input for third world
nations in tens of dozens of foreign languages.

« Just in N.A there are hundreds of official recognized
spoken languages.



Where do these characters come
from?

 Documents / Files that already have them
 Cut & Paste

» Special Helper Programs (character maps)
 Keyboards

» Source Code



Gnome Character Map — cut & paste any character

Character Map | [ o= |3

File View Search Go Help

|Sans v| |§uld| |1ta|ic| |2D §|

Script ~ || Character Table Ir_‘hamcter Details

Lepcha q r 5 t

Limbu

Linear B X y z a

Lycian

Lydian A lah A A

Malayalam H

Mongolian - = - i

Myanmar E E E l

New Tai Lue ~ E ~ ~

N'Ko D N| O] O O O
Ogham . . B

ol Chiki g U U U U Y p
Ol Italic £t 2
Text to copy: || copy
U+0076 LATIN SMALL LEI:FE}V\

Manually enter any hex code



Keyboard Input Options

*Key Remapping
*» Sometime relabeling keys
» X11 allows for multiple keyboards each with
different mappings
*International Keyboards
* Again multiple simultaneous keyboards
possible
*Special Key Combinations (most common)



Unicode Input Key Combinations

« All Gtk+ applications: ctrl+shift+u, then hexadecimal code
(full 32bit support), then enter

 Windows: alt+decimal code on the keypad, then release
alt

« Works most of the time
e Must start with O (otherwise it's the old DOS behavior)

 Many application specific exist

. Qt (KDE) ?



One Type of Japanese Keyboard




One type of Hebrew Keyboard

JET Ll
il




One type of Russian Keyboard




Quick History of Unicode Encodings

« UCS-2 (Windows NT Era) limited to the first 2216 characters of
Unicode; obsolete but still used

« UTF-16 — replaced UCS-2; almost identical except characters
D800 — DFFF can be “swapped out” for different ranges of the
remaining 4 billion possible characters

« Both of these are host ordered 2 byte integers resulting in the
LE/BE variants

« Used internally by Windows, Qt, Java, .Net, Python, & more



Quick History of Unicode Encodings

UTF-32 / UCS-4 (32bit variant of the last page)
--Most of these can safely be ignored---

UTF-7 (*7 bit clean” version of UTF-8 [more on that next])

UTF-1 (pre UTF-8 variable length scheme with compatibility
with nothing)

SCSU (odd ball compression scheme)

BOCU-1 — merger of UTF-8, SCSU, & MIME (gross)



...and then there iIs...



UTF-8, helping you to forget!

» Greatest thing ever.

e All characters are
supported

» Byte Order (endianess)
independent

 Variable Length (bad, but

technically all Unicode
can be also more on that
atter)

 First 128 characters are
remapped to ASCI|

Compatible with the *nix world

Compatible with the *nix style C
programming — stdio, POSIX
system calls, etc

Allows for a great deal of
Unicode support with out doing
anything

Conventionally, the only valid
way to put Unicode directly in
source of any kind. (without
escape codes)

“cruise control” for UCS



UTF-EBCDIC

» Similar Concept to e Store Unicode on
UTF-8 EBCDIC systems



Unicode in DBMS

Collation and Encoding
MySQL localhost

‘i Create new database

|A5CII_EncndEd_DE | ascii_general _ci w || Create |

i MySQL connection collation: .uth_geneml_ci w

Always ensure your client is set to the same

markgreene@Mule: ~

File Edit View Terminal Help

markgreene@ule:~% mysql -u root -p --default-character-set=asciil
Enter password:




Unicode in DBMS

mysql> Select * From UTF8 ExampleDB.ShopInventory;

t--------- e e t-------- -
| tool | desc | onLoan |
t--------- e e t-------- -
| Hammer? | Used to fix "PC Load Letter" errors. | 0 |
t--------- e e t-------- -

mysql= SET NAMES UTFE8;

mysql> Select * From UTF8 ExampleDB.ShopInventory;

T e e +-------- -
| tool | desc | onLoan |
e e e $------ - -
| Hammer® | Used to fix "PC Load Letter" errors. | e |



Unicode on Mobile Devices

* Blackberry
e Android

* IPhone



Unicode in Web Browsers

« UTF-8 Works Great
* You MUST specify the “charset”

ﬁtltlEbWIklpEdla the free Eﬂﬂ?ﬂlﬂpﬂdlﬂﬁftltlE}
<meta http- EﬂUlU— ‘Content- Type cnntent textfhtml charaet =UTF-8" /=

. T Las _——— L . Ll S - ——t - — L . -

* Most JavaScript Functions will work with UTF-8

« ~ 50% of websites are using some encoding
other than UTF, like Latin1



Unicode in Web Browsers

Wikipedia, the free encyclopedia - Mozilla Firefox

Eile Edit History Bookmarks Tools Help

<:I ' Toolbars : :’,I'en.wikipedia.orgfwikiﬂﬂain_Page
. Status Bar E
Most Vis Sidebar 5 FLatest Headlines~ [_jUnicodev
W Wikipedi Stop Esc |
f ~]  Reload Cti+R | : _
# g | discussion view source history
&'y Zoom > |
« 3 | PageStyle » |e to Wikipedia,
o :f:_‘j Character Encoding > Auto-Detect N~ chinee
WIKIF Page Source  Ctri+U More Encodings > East Asian L
The Free Fnl — Full Screen F11 Customize List... ' Japanese
navigation — . Korean E
= Main page Today's fe WE‘_Stem {50 1 (Off) Ini
= Contents 1 © Unicode (UTF-8) . L
= Featured content . Cyrillic (Windows-1251) Russian igton in Greater = Br
| | ;Urrdent e"u'rinil:E | Westem “50'3859'15} Slmpllﬁed ChII'IESE‘ .erimately 10 miles Wit
andom article it i
” Western (Windows-1252) Traditional Chinese  of about 1,100 acres L] C!
search e e s e | Ukrainian {5 m}l and 20 feet Bi
| | (6 m). Originally an unused area of grouse moc ned in the latter half of A
—— : the 19th century for farming and the disposal ¢ - e. A system of di
Go | | Search | tramways was built to connect the Moss with the Manchester Ship Canal and a nearby railway s At
e line. During World War Il the land was used as a Starfish site, and in the latter half of the 20th su
= About Wikipedia century a large industrial complex was built along its northern edge. More recently several W
= Community portal sporting facilities have been built on Carrington Moss. Today, the land is still used for farming, kil
= Recent changes and several nature reserves have been established within its bounds. Parts of the Moss are in
= Contact Wikipedia accessible to the public over several rights of way. (more...) s M;
= Donate to Recently featured: Temple Sinai - SMS Moltke - The Great American Bash (2005) co

Wik inerdia



,, R WolframAlpha s,

, R WolframAlpha s,

|12 ) 8|
L o
, R WolframAlpha s,

Indefinite integral:

fE dx = 2 x + constant

Show steps



Sites Using Unicode

Growth of Unicode on the Web

60
50
40
S
£ 30
O
L 20 /\
10
0 2001 2002 2003 2004 2005 2008 2007 2008 2009 2010
Source:

M Unicade (UTF-8)

W us-only (ASCH)
W. Eu. (1252,8859-1/15)

M Chinese (GB2312,..)

M Japanese (SIS, ..

M iorean (EUC-KR)

M Cyrillic (1251 KOIB-R...)
E.Eu. (1250,8859-2)

M ~rabic (1256,8859-6)

M other

UTF is only
recently being
Implemented on a
wide scale In
website design.

http://googleblog.blogspot.com/2010/01/unicode-nearing-50-of-web.html



Mozilla Fi( astrological.html (~/Desktop/presentation) - gedit AEER
File Edit View History Bookmarks Tools Help File Edit View Search Tools Documents Help

=) v € & [@filesynomesthomasel | . | iopen v [Fisave | |m <5 uUndo _. B Q%
w (3233) Roun... Y Binary Order... & Unicode for t... @ | & astrological.html I|

<body>

Some ASCtrOIOQiC H%}_Rseme Asctrological Symbols as Unicode Characters</hl>
Unicode Characte

<td>263E</tdE<td>LAST QUARTER MOOHN</td>

4% 263D FIRST QUARTER MOON £r>
"3 263E LAST QUARTER MOON P L e B S T L SR
"¢ 263F MERCURY el
™€ 2640 FEMALE SIGN

# 2641 EARTH
™ 2642 MALE SIGN

a™f 2643 JUPITER
™ 2644 SATURN /er>
™... 2645 URANUS T T T —

a™t 2646 NEPTUNE el
™+ 2647 PLUTO <td>h</tdf<td>2644</tdf<td>SATURN</td
™" 2648 ARIES

A™ %o 2649 TAURUS

a™S 264A GEMINI

a4™< 264B CANCER
a™(E 264C LEO T /t A<t d>PLUTO< /£ d>

Done

o
it

<td>2640</td I>FEMALE SIGN</td>

Fal
Fa

o il
i v e T Y i i |

T

Fa

<td>2641</tdE<td>EARTH</td>

w4

<td>2642</td<td>MALE SIGHN</t

FAT oY

<td>2645</tdE<td>URANUS</td

SR T e

Fa

it
T e T i Y T i

v L

Fa

(i |
+E

<td>2646</tdB<td>NEPTUNE</t

M

R
T

dl | -1 / <td> </tdE<td>ARIES</td>

'Page1/4 |Default English (U3

HTML v Tab Width: 8 v | Ln 15, Col 9



Mozilla Firefox B@E

File Edit View History Bookmarks Tools Help

<::I v @ X @ |@ file://fnome/thomas/Desktop/presentation/astrologics V| |£]v html charset i&|

w (3233) Roun... \Y Binary Order... & Unicode fort... @ Python/C API... \X Character en...|ﬁ|e:...htm| ® |5 v
Some Asctrological Symbols as
Unicode Characters n O ReE §
263D FIRST QUARTER MOON ﬁa

il

D

¢ 263F LAST QU ARTER MOON e astrological.html (~/Desktop/presentation) - gedit

5 263F MERCURY File Edit View Search Tools Documents Help

@ 2640 FEMALE SIGN g lugOpen v isave jm  <jUndo g% 5 QU &%

d 2641 EARTH @ astrological.html u|

J 2642 MALE SIGN s ————

2 2643 ]UPITER < i;“.e—_.: http-equiv="Content-Type" content="text/html; charset=
</head>

b 2644 SATURN Zhody>

W 2645 URANUS f;h'__:-ﬁcsme Asctrological Symbols as Unicode Characters</hl>
<table>

¥ 2646 NEPTUNE 2 o I i o

> 2647 PLUTO : :c:ﬂ Ed><td>263D0</td><td>FIRST QUARTER MOON</td>

T 2648 ARIES H;—:éibﬁﬂ:_a-":c; <td>263E</tdg<td>LAST QUARTER MOON</td>

5 2649 TAURUS

I 264A GEMINI f’w_ECi:‘:Qf-:;’tci <td>263F</tdg<td>MERCURY</td>

¢% 204B CANCER <tr>

O 264C LEO f-i:ci},@-:_.-"-_ci <ctd>2640</tdE<td>FEMALE SIGN</td>

Done

[ RS i e - <td>s</tdig<td>2641</tdg<td>EARTH</td>
< - </tr>




thomas@kK-9: ~

File Edit View Terminal Help

thomas@K-9:~5 "
thomas@K-9:~5

thomas@K-9:~5

thomas@K-9:~5 echo "¢ @ % &"

T @ » & ;
thomas@K-9:~$ echo "gle sse wdose <l )06 L3|‘
8s0e"l

Unicode in the console

PuTTY Configuration

Categon:

=- S_ESSin:-n | Dptiohz controlling character zet tranzlation |
i TE"" L.Dglglng — Character zet ranzlation
?-r-rgjbnar . Rermate character zet:
- Bel UTF3 I
- Features [Codepages supported by ‘Windows but not listed here,
#* thomas@K-9: ~ [=- Window fnuacnhu:ﬁyl]:PEEE on many gystems, can be entered
- Bppearance
thomas - Behaviour
 Translation [ Treat CIK ambiguous characters az wide
g - Selechion [ Caps Lock acts as Cyrillic switch
E':'l':'.urs — Adjust how PuT T handles line drawing characters
R . [=]- Connection Moo af s dhaping) _
official Ubuntu documentation, - Data tf”mg?meﬁmmcﬁ“m&_
o N . - Prosy + |ze Unicode line drawing code points
ielp.ubuntu. comny " Poor man's line drawing [+, - and [)

sun Apr 4 12:54:07 2010 from

echo "jaigagh 0 o gl 4




Bytes

> Encoding > Unicode Strlng
UTF-8
Font
freefont Typography /
\ Layout engine
Pango
Simplified overview of
how unicode text rendering

2D Graphics

cairo

Viewable Text




Pango Typesetting Engine

Advanced Unicode Features
Integrates with Cairo

*\Vertical Text Support

*Used in MathML implementations

. -
D+al+a+ll ( n ) (p)xlyp—l_ 1 1 E
ez || \K/2 2 1-x1-x2| |05

© e Y ewr il 0| [ | Y[/ [ axa
Ix* dy- 27 ||t by

*images taken from www.pango.org/ScriptGallery

1 PangoCairo: Sans 18 (96— [0//X|
PRIF, X2 A S HEM I .
AR 2 R E L .

HH AL R,
Roses are Red,
Grass is Green. 2006

Arabic is x5 ,5 b 5
Vorf s o

HHKLR, 2006
rJ—bzEDIE. ]

T PangoCairo: Sans 18 (96 |00/
PRIF, X2 A S EHEM
AR E | A E AL .
HHEMRLR,

Roses are Red,

Grass is Green. 2006
Arabic is 5 b S

Yol e oy
HHEMKIR, 2006
[J—bhZEE DI,

~ PangoCairo: Sans 18 (¢/_ [0/ %/
- < > ODANIK
JH ¢ 2 ool
| (\E a v U’ﬁi%:}g
Ry L 0 KT
= , - x a E . i
55 w89 dig
o & T
0 S
— 6 = 1l




Unicode Filenames

« UTF-8 file names are * Linux Kernel actually
valid in Linux has to convert file
names to UTF-8 from
file systems that use
other Unicode
encodings (NTFS)

thomas@K-9: —~/presentation

File Edit View Terminal Help

—IrwW—r——r—— ]

thomas@K—-9:~/presentat]




: : .. *UTF-8 works in message bodies
Unicode in Email Content-type: text/plain; charset="utf-8"
*Attachments can of course be anything
*Base SMTP is ASCII only
*Possible use case of UTF-7 (resist the urge)
*Unicode in message headers is done with the RFC 2047 trick, that
switches out of ASCII mode to specific character sets

File Edit View Folder Message Search Help
[ |New v [YSend/Receive [ZIReply [-IReplytoAll [ilForward = @ ) (3 @ < o>

.. 32..otal Show: | All Messages < Search: |Q Subject or Addres: | in | Current Folder <
b On Thi... |2 12| @ @ From Subject Date ~
mingw-users-request@lists.sourceforge.... MinGW-users Digest, Vol 47, ... Toda... |_|

< thoma...

Francgois Pérou <francois.perou@free.fr> Re: Seahorse encryption key... Toda...

TigerDirect.com <TigerDirect@tigeronli... 48 Hour Laptop Liquidation: ... Toda... | ~

W Dra...
&7 Junk From: Francois Pérou <francois.perou@free.fr> 1
L Sent Reply-to: francois.perou@free.fr
test |8 To: seahorse-list@gnome.org
=i Tra Subject: Re: Seahorse encryption key types
=1 h Date: 04/08/2010 01:13:56 AM (Thu, 08 Apr 2010 08:13:56 +0200)
i Trash |1~
L1 Mail : On Wed, 2010-04-07 at 22:16 -0400, Adam Schreiber wrote:

|| > OpenPGP, OpenSSH, PKCS#11, gnome-keyring

[&l Contacts
Where can I find information about PKC5#11 and seahorse?

[E] Calendars |

Kind regards,
[ Tasks Francois -

4M = = :
—hraallio | seahorse-list mailing list N

=I=



Unicode in DNS

Probably will break the Internet.
Just kidding - of course it uses UTF-8!

Could not find anyone to allow us to register &.us
RFC-3490; Only lowercase letters

Max name length by byte count not char count

File Edit View Terminal Help




Quick Concepts

Internal Encoding — External Encoding —

The low level format The format a string

your program uses must be for a given

internally for strings. input, output, library
 Sometimes more than ~ YS24€:

one is needed » Zero to Many might
 May or may not be be needed

the way strings are » Usually requires the

presented in source most attention

code



Internal Encodings

UTF-16

UTF-8

UTF-32

Conversion Options

Built in Functions
(most non-C
environments)
lconv

ICU (IBM)
Manually

External Encodings

-EBDIC

-ASCII

‘UTF-* LE/BE

-Old ISO-*codepages




*unicode.py (~/presentation) - gedit

File Edit View Search Tools Documents Help

o |[gopen v [ViSave | lm - Undo Q q

*unicode.py ¥

native

Unicode In
Python v~ | Tab Width: 8 ~| Ln 3, Col 56 INS ! PythOn

thomas@K-9: ~/presentation

File Edit View Terminal Tabs Help
thomas@K-9: ~/gemu/windows/windows_2000 # thomas@k-9: ~/presentation ®x

C:xIDocuments and Settings~Adminisztrator~My Documents>
C:sDocuments and Settings“~Administrator My Documentsc:ispython2b6spython unicode.

DY
cpiiia coladas?

C:sDocuments and Settings“~Administrator My Documents:




unicode-gtk.py (~/presentation) - gedit

File Edit View Search Tools Documents Help

Open iEave o ~ Undo E Q QK

de_string = unichr | )i + unichr (
w = gtk .Window (gtk.WINDOW_TOPLEVEL)
= gtk.Button(native_unicode_string)
ow . add (button)
OW_ 4 [ ]

gtk.main ()

Python v | Tab Width: 8 v | Ln 4, Col 1 INS

unicode-gtk.py

{pifia coladas?




“unicode fonts”

» GNU FreeFont/ Free UCS Outline Font
(GPLv3 with “Font Exemption™)

 GNU Unifont (GPL) 27,000 characters

* No existing font file format can support all
characters

*Unsaved Document 2 - gedit

File Edit View Search Jools Documents Help

& |.Open v [“iSave | <3Undo | SR

| *Unsaved Document 2 #

W 22E]

Plain Text v || Tab Width: 8 v| Ln 1, Col 5 INS




Private Use Area (PUA)

* Reserved sections of
the address space for
personal / corporate /
freestyle use.

* One of these sections
IS In the more
compatible “code
page 0" / “multilingual
plane” range
(U+E000 to U+F8FF)

* Many unofficial
standard uses:

Klingon
Medieval characters

Other math symbol
efforts

Personal names in
Asian Glyphs

Not yet accepted
languages



uniE12D at 57645 from FreeMonoHacked

File Edit Point Element Tools Hints View Metrics Window Help
4 B ol [+ = & 50% Fore
g | 1 1 I'-:I 1 1 1 Ill;”:ll 1 1 III;II:II 1 1 I3I;II:II 1 1 Iq.l;”:ll 1 1 IEI;II:II 1 1 IBDDI 1 1 I?I;II:II 1 1 IBI;IDI 1 1 Igl;l[:ll 1 1 lDFI[‘II 1 A
0

600
0]

The road to a
truetype Tux

glyph.

e T

Lo | U
L1 L1

4

4 L [M %)




Font Forge F/OSS Font Editing Suite

uniE12D at 57645 from FreeMc|_ |[O][ x|

Tools
(=)=]x] | Aile Edit Point Element Tools Hints View .| )
N | & 4 | P o [l = : FreeMonoHacked FreeMono.sfd (UnicodeBmp) (=[2][x]
? 7 [&]
@.:" g\“? % ..1??__..20?523QD1._.__‘4@Q..590..6[;E][.JWD..BQU. |I_-'|Ie Edit Element Tools Hints Encoding View Metrics CID MM Window Help |
i 8— 54 91 34 537645 (0xel2d) U+E12D uniEl2D Priwvate/Corpcrate Use
}i g d e | |n ) Elo|mlep|la|t o |a X |w|w]|e [
07
Yt 2
| ] dlwEE]|c |w |2 | [EE][EE]| T [Ex]|— [T | 4 [EE][ER][ES]EE]|E]EE][ES][ES
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thomas@K-9:~$ echo "44"
A8

thomas@K-9:~S uel2d

A

Remember, in Gtk+ apps:
ctrl+shift+u, then hex code

Where is tux's right eye?
Complexities of true type?



File Edit View Search Tools Documents Help

| o | ggOpen v 5"5 ) <3 Undo [‘2 O\ %

ved Document 1 3¢

We now 7just
need a "4"
button on our
keyboard!

Plain Text v | Tab Width: 8 v | Ln 1, Col 47 INS




"Advanced” Unicode Operations

e Case Conversions /  Script Specific (ie

Collations Music Notation Format)
 Combining e Surrogates (UTF-16
Characters retrofitting)

. Control Characters * Simple String Length
(not so simple)

» Variable Spaces » Encoding Sanity Check

 Bi-directional text |/ Verification

control « Numeric Character to

 Fraction Slash Numerical Value
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