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Overview

Dubberly Design Office analyzed typography
on Kindle and suggested ways the experience
of reading might be improved. We have
produced a sequence of four reports leading
to specific recommendations.

The first report provides an overview
of typography; the second describes
how computers have changed type and
typesetting; and the third describes how
Kindle implements type and typography
today. We also produced a Kindle Font
Specimen Book as a supplement to the third
report. The fourth report suggests ways
the experience of reading on Kindle might
be improved.

All four reports are organized in a similar
structure, beginning with an overview and
preceding from glyphs to pages to books to
collections for Latin and other character sets.
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Introduction

Typography is intimately intertwined with technology. As new
marking technologies arrive, they reproduce earlier forms, but
shortly thereafter they begin to modify those forms and adapt
them to the grain of the new technology. The shape of serif
letters, for example, is a reflection of the tools with which they
are drawn or carved - serifs are a neat way of ending a stroke
drawn by a brush.

Book making faced a major disruption in 1456, when
Gutenberg introduced printing with moveable type in
the West. (It was also invented separately in Asia.) Book
making changed again in the 1880s with the introduction of
mechanical typesetting equipment. The process of change
accelerated in the 1960s, first with phototypesetting and then
with digital typesetting.

The scale of change in the past 50 years has been
immense. No aspect of books, book making, and book selling
has been left untouched. What it means “to read” and what
constitutes “a book” is changing rapidly.

This report describes issues unique to digital type and
typography: how digital text is input and encoded; how
letterforms are represented, rendered, and managed; and how
text is formatted and rendered. This report also touches on
digital books and digital libraries since they cannot be entirely
separated from digital typography.

Technologies related to type and typography on the Web are
rapidly evolving. The main issues are covered in the appendix.
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Timeline of Publishing Approaches

Trade of
Book Making __

Page Description

1880 c.1950 c.1954 c.1980
Mechanical Offset Phototypef Digital Typesetter
Typesetting Lithography Typed manuscript Typed manuscript

Typed manuscript
Text marked-up

by expert operator
Metal type

Text |nar|<éd—up

by expért operator
Fonts storéd on

photo fegatives

Text marked-up
by expert operator
Digital font file

Typesetting evolved rapidly in the 1970s and 1980s. In parallel,
low-end desktop computer systems became increasingly
sophisticated. By the mid-1990s, typesetting as an independent
service began to disappear. At first, it was replaced by service
bureaus offering image-setting at substantially lower prices

than traditional typesetting businesses. Service bureaus didn’t
last long as commercial printers began to offer direct-to-plate
technology, cutting out the need for traditional typesetting,
paste-up, camera work, stripping, and plate making. At that point,
traditional book making essentially merged with desktop design.

For now, plate-making is the final step in the book
production process, but the days of offset-lithography printing
are limited. Digitally-driven ink-jet printing will replace offset-
lithography for most applications within the next ten years.

The low-cost and wide availability of early desktop publishing
(DTP) solutions provided a viable alternative to traditional
publishing in spite of poor results. However, as DTP solutions
improved they eventually replaced the older technologies. Today,
Web-based publishing and primitive mark-up languages are a poor
substitute for high-quality DTP but all signs point to another
technological innovation.

1976 1978 1982 1984 1985 1993
Languages ° -— o ° ° o -
InterPress Te)< PostScript LaserWriter Digital Imagesetter PDF In the near future, page
Precursorto Digital manuscript Page description language Based on PostScript description languages
PostScript ~ Text marked-up Digital font file AppleTalk PageMaker Allows for font embedding will merge with the Web.
by author (PostScript Type 1) File is complete
Digjtal fontfile (no links needed)
(Metafont)
1 1 1 1 1 2007
The Web 9'80 9'90 9'95 9'96 9'99 _ 0'0 N
ENQUIRE HTML 1.0 JavaScript CSS ePub Kindle
Precursorto HTML Digital manuscript Scripting language  Used with HTML Builton HTML & CSS
Markup encoded into file provides a method  Markup for presentation Uses compression
Digital font file for dynamic Fonts & images can be
resident on user’s webpages packaged into the file
computer
Images are linked
(separate files)
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What's Different?

In the last 50 years, technology has evolved at a rapid pace,
which has had a profound impact on all aspects of typography.
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Analog vs Digital

Bits are either on or off, introducing

distortions or “aliasing”.

Prior to digital technology, letters were written with a brush or

pen, carved from metal, painted on film, or cut from rubylith. All of
these processes are analog (i.e. physically continuous). This worked
well because letterforms can have complex shapes and most were
printed very small. Digital technology changed everything because it
breaks up information into discrete chunks (i.e. ones and zeros).

Analog curve

LS

Metal type Stone carving Tile signage Needlepoint embroidery

|
— e
{ ]

Digital type predates computers.



What's Different?

Screen Technology

Letters are now rendered on screens in addition to being printed on
paper. There are many different types of screens.

Segment Display

The screen is comprised of
preconfigured segments, which
switch on or off to create
desired glyphs. The segments
are usually light emitting

diodes (LED) or liquid crystal
displays (LCD), though they may
also use vacuum fluorescent,
cold cathode gas discharge,
incandescent filaments, and
other technologies to emit light.
Segments may also be purely
mechanical and rely on reflected
ambient light to be legible.

Dot Matrix

The screen is a matrix of lights or
mechanical indicators arranged

in a rectangular configuration
(other configurations are possible,
but are not common). Text and
graphics can be rendered by
switching indicators on or off.

Light-Emitting Diode (LED)
Like an incandescent light bulb,
an LED passes an electrical signal
up one electrical terminal, across
a gap, and down another. Unlike
an incandescent bulb, LEDs do
not have a filament, instead they
have a diode — a kind of simple
semiconductor with two halves.
Only diodes made of certain
materials light up, the material
determines the color of light.

Cathode Ray Tube (CRT)

CRTs use an electron beam (the

“ray” in “cathode ray tube”) to
“paint” on a screen of phosphors
(a material that emits visible light
when struck with radiation). The
beam paints one line at a time,
from left to right, then moves

to the line below it, and repeats
this process until it reaches the
bottom of the screen. In a black
and white CRT, the phosphor is
a solid coat of white. In a color
CRT, there are phosphors which
emit red, green, and blue light,
packed together in clusters
called “triads”.

Liquid Crystal Display
(LCD)

In color LCDs each individual
pixel is divided into three cells, or
subpixels, which are colored red,
green, and blue, respectively.
Color is achieved by passing

light through filters of pigment,
dies, or metal oxides.

Organic Light-Emitting
Diode (OLED)

Unlike most display technology,
OLEDs do not use a backlight to
illuminate pixels. Instead, they
are composed of an organic
layer sandwiched between two
layers of electrodes. The organic
molecules emit light. When they
conduct electricity between the
two electrode layers.

Electronic Ink (elnk)

elnk uses microcapsules held

in a thin layer of liquid polymer
sandwiched between two arrays
of electrodes. The micro-
capsules contain numerous
white and black pigment
particles suspended in a clear
solution. The white particles are
negatively charged - applying

a positive charge to the top

of the micro-capsule pulls the
white particles to the top, and
the capsule appears white. The
external charge is reversed to
turn the capsule black. Like OLED
technology, elnk also uses no
backlight, but it requires ambient
light to be legible.
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What's Different?

Electronic Ink

Unlike conventional backlit flat panel displays, electronic ink (elnk)
displays have no backlight and thus reflect light like ordinary paper.
The technology is a subset of “bistable” display technology, which

1 pixel

retains an image when powered off (bistable because the image
displayed is stable in two states: on and off).

The main principle in elnk is the use of tiny microcapsules
(or, “bubbles”) that contain both black and white pigment particles
suspended in a clear fluid. Each microcapsule is the size of one pixel
and they are sandwiched between two layers of electrodes (the top
of which is clear). When electricity is passed between electrode pairs,
it causes the particles in each microcapsule to either rise or sink. A Positively charged
positive charge causes white particles to rise while a negative charge white particles
causes black particles to rise. It is possible to generate gray-tones by
applying a partial charge to a microcapsule — current elnk technology
can achieve 16 gray-tones (or, 4-bit color depth).

Transparent microcapsule

Transparent oil

Negatively charged
black particles

| |
=|+]+]|=

|
-

Subcapsule addressing enables high
resolution display capability

<—— Upper, transparent
electrode layer

<—— Liquid polymer layer
containing elnk capsules

H EHI B
|

(1] | |
H H HI IR
Hl HE B
Hl 1IN IR
H HE HR
Appearance
of pixels

Disclaimer:

It is unclear how exactly
grayscale is produced

with elnk — no thorough
explanation could be found
and the literature is vague.
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What's Different?

Stack Components

Computer technology can typically be described in terms of a “stack”. User
A stack is a set of components that build on top of one another, each
layer utilizing the layer below it for core components and enabling the
layer above to function in the same way. For instance, a page composer Rendered
relies on the elements of the resource layer such as the glyph renderer Book/
and keyboard driver to function. These resources in turn need the OS to
function properly, and the OS relies on the CPU for computing power.
This process also works in the other direction: without an OS, the CPU
would have nothing to do.

Webpage

Reader / Browser / Editor To a user the keyboard appears

to send signals to an application,

which appears to send signals to a
Stored Book/ Font Manager Page Composer

Webpage screen. Actually, both the keyboard

and display are controlled by

device drivers in turn controlled by

the operating system, which also

manages the applications.
Resource Layer 9 PP

. Separating components into layers,
Font Files Font Cache Glyph Renderer Language

Manager connected by formal rules for

input and output (APIs), enables

independent development of each

y layer. The process of abstracting
Keyboard Screen Driver

Driver (creating a layer) creates value. Lower

layers tend to become commodities.

New layers continue to evolve, and

opportunities are developing to

create new layers in the world of

Operating System )
- electronic books.

CPU
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What's Different?

File Formats,

File Formats
A file format is method of encoding information into a form that a

computer can understand (0s and 1s, i.e. binary).
e.g. PostScript page description file format (.ps)

JPEG image file format (.jpeg)

MPEG-2 Audio Layer lll file format (.mp3)

Font File Formats
A format for encoding the glyph outlines, metrics, hinting data,

context-specific features, etc. of a font.
e.g. PostScript Type 1 (.pfm)

TrueType (.ttf)

OpenType (.otf)

Web Open Font Format (.woff)

Image File Formats
Standardized means of organizing and storing digital images.
Image file formats store date as either pixels or vector data that are

rasterized to pixels when displayed on screen.
e.g. JPEG (.jpg)

TIFF (.tif)

Encapsulated PostScript (.eps)

Electronic Publishing Formats

A format for packaging text and image-based publications in digital
form. Many make use of compression algorithms as a way to
contain file size and package more than one file (text, HTML, image,

fonts) into a single transportable file.
e.g. Plain Text (.txt)

ePub (.epub)

Mobipocket (.mobi, .prc)

Portable Document Format (.pdf)

Languages,

Programming Language

An artificial language designed for writing instructions that can

be performed by a computer or other machinery. The earliest
programming languages predate the invention of the computer and

were used for controlling looms in textile manufacturing.
e.g. C++

Java

Ruby

Markup Language

A system for annotating text in a way that is syntactically
distinguishable from that text. Markup languages are typically used
as a way to instruct a person or computer about what the various

parts of a text are.

e.g. HTML (HyperText Markup Language)
TeX
XML (Extensible Markup Language)

Style Sheet Language

A language for expressing the presentation of a document.
e.g. CSS (Cascading Style Sheets)
XSL (Extensible Style Sheet Language)

Scripting Language

A programming language that allows control of an application.
“Scripts” are distinct from the core code and usually written in a
different language. Scripting languages typically allow a user to

modify the default arrangement of an application.
e.g. JavaScript

PHP

ActionScript

Page Description Language
Used to describe the appearance of a printed page at a higher level
than an output bitmap. Most page description languages are not full

programming languages but contain selective elements of them.
e.g. PostScript

SVG (Scalable Vector Graphics)

InterPress

Libraries

Software Library
A collection of resources used to develop software, including

subroutines, classes, values, and type specifications.
e.g. Java Class Library

C++ Standard Library

Dynamic Link Library (DLL)

Application Framework
An abstraction in which common code providing generic
functionality can be quickly called or selectively overridden by user

code to provide more tailored functionality.
e.g. Ruby on Rails (Web framework for Ruby)
Django (Web framework for Python)
Agavi (application framework for PHP)
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How Is Text Input?

Writing systems are relatively simple to apply to paper with a
pen, pencil, or brush. However entering letters and words into

a computer is a little more complicated. Some writing systems,
such as English, are fairly straightforward. The user enters one
character after another and separates words with spaces. There
is one key for each letter, and a modifier key (Shift) to alternate
between lower- and upper-case. However, many writing systems
have far more characters than English, and input is not nearly

as linear. A simple example is Norwegian, which also uses a
Latin-based script, but requires the use of many more diacritical
marks, resulting in the user’s Shift, Option, and Command keys
getting a workout. A more complex example is Japanese, which
has three different scripts and a variety of ways to enter them.

A truly international text display and management system needs
to take these and many other writing systems into account.

Dubberly Design Office / Understanding Digital Typography
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How Is Type Input?

Mechanical Layout

A keyboard sends key codes to the computer. Software, usually part of
the operating system, determines how the key codes are interpreted.
(This interpretation method can typically be changed by the user).
Most keyboards today use one of three different mechanical layouts,
usually referred to as ISO (International Standards Organization), ANSI
(American National Standards Institute), and JIS (Japanese Industrial
Standards). Mechanical layout refers only to the physical arrangement
of keys. When the user presses the “A” key, the keyboard send an
internal reference number or “raw keycode” that corresponds to the
left-most main key in the home row, not “A”.

ISO keyboard layout: 61 keys

ANSI keyboard layout: 60 keys

JIS keyboard layout: 66 keys

Dubberly Design Office / Understanding Digital Typography
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How Is Type Input?

Visual & Functional Layout

The visual layout of a keyboard is the set of marks and images
displayed on each key. These tell the user what letter, figure, or mark
will appear when a key is pressed. The same mechanical layout

can be used with different visual layouts which vary by language,
country, and user preference. For example, the ISO mechanical
layout is used throughout Europe, but German, French, and UK
variants have different visual layouts. (See page 47.)

The functional layout is the mapping of the mechanical layout
to the visual layout. The functional layout is typically an operating
system (OS) function and maps to the current OS language. The
user can typically change the functional layout without changing the
current OS language. This allows users to input any writing system,
regardless of the keyboard’s visual layout. For example, a user may
want to type in Hangul on an ANSI English keyboard.

Almost all keyboards have one to three more glyph sets than
what’s shown on the visual layout. These additional glyphs are
activated by pressing a modifier key in addition to a glyph key. With
most Latin script system keyboards, the user must press the Shift
key in addition to a character key to get an uppercase character.

(It's interesting to note that most Latin script system keyboards use
uppercase characters in their visual layout—what you see on the
keys is typically not what you get when you press them!) The control
and Alt keys perform similar functions to input unmarked glyphs
such as accented characters, mathematical characters, ligatures, or
geometric symbols.

Visual layout What you see
Functional layout Mapping what you see to the physical keys
Mechanical layout The physical keys

1 2 & 4 5 6 7 8 9 0 - = delete
tab Q W E R T Y U | (0] P [ ] enter
caps A S D F G H J K L ; ‘ #

shift \ p4 X © \ B N M , . / shift
cntrl opt cmd space cntrl opt cmd

UK ISO keyboard layout

1 2 3 4 5 6 7 8 9 0 ' + delete

tab Q W E R T VA U | (0] P S b enter

caps A S D F G H J K L C © z

shift < z X € \ B N M , . - shift

cntrl opt cmd space cntrl opt cmd

Slovenian ISO keyboard layout

1 2 3 4 5 6 7 8 9 0 o} - delete

tab Q W E R T Y U | (0] P b ! enter

caps A S D F G H J K L A A +

shift > z X € \ B N M , . P shift

cntrl opt cmd space cntrl opt cmd

Icelandic ISO keyboard layout

Dubberly Design Office / Understanding Digital Typography
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How Is Type Input?

Virtual Keyboard

A virtual keyboard is a software component that mimics the
appearance and functionality of mechanical keyboards. Depending
on hardware configuration, users “type” using a mouse-controlled
pointer, by tapping directly on a touchscreen, or even with a
mechanical keyboard. On a PC, virtual keyboards provide alternative
input methods for the disabled, multi-lingual users who switch
frequently between languages, and as a security measure to thwart
keystroke logging malware. Devices that lack physical keyboards,
such as smartphones and tablet computers, often use virtual
keyboards as their sole text-input interface. Virtual keyboards often /
have the same visual layout as mechanical keyboards, although most all D 11:35
stray from the standard ISO, ANSI, and JIS mechanical layout to |
save space and, especially on touchscreen devices, to maximize key
size. This is often done by putting figures and punctuation marks on
secondary screens.

One of the primary issues with virtual keyboards is how to
provide feedback. This isn't a problem with mechanical keyboards
because you can feel the key under your finger.

A el

e[

¢ [ e v v ] RS

. EE

Motorola virtual keyboard.
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How Is Type Input?

QWERTY

The most popular visual layout is known as QWERTY, named after the first
six letters on the keyboard. QWERTY was invented in 1875 by Christopher
Sholes and Amos Densmore. It is frequently claimed that QWERTY was

developed by Sholes to slow typing speeds to prevent keys from jamming

on early models of his typewriter. However, some researchers say this is an

urban legend. Early target markets for typewriters were telegraphers who
would transcribe incoming Morse code in real time — speed would have

been essential to them. Furthermore, the three most common letter pairs in

English — “th”, “er”, and “re” are all made by pressing adjacent keys.

Whatever the story behind QWERTY, it is undoubtedly an international

standard. Variations on QWERTY are usually based on differences in the
location of the “Q”", “A", “Z", “M”, and “Y” keys. As a result, Germans use
QWERTZ keyboards and the French use AZERTY keyboards.

1 2 & 4 5 6 7 8 9 0 - = delete
tab Q w E R T Y U | (0] P [ ] \
caps A S D F G H J K L ; ‘ enter

shift p4 X © \ B N M , . / shift
cntrl opt cmd space cntrl opt cmd

United States QWERTY keyboard.

" 1 2 3 4 5 6 7 8 9 0 R : delete
tab Q W E R T z u | 0 P U] +  enter
caps A S D F G H J K L o} A #

shift < Y X © \% B N M , . - shift
cntrl opt cmd space cntrl opt cmd

German QWERTZ keyboard.

2 & E “ ’ ( - E o) A ) = delete
tab A p4 E R T Y U | (0] P 2 $ enter
caps Q S D F G H J K L M U] *

shift \ w X © \Y B N , ; : ! shift
cntrl opt cmd space cntrl opt cmd

French AZERTY keyboard.
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How Is Type Input?

Dvorak Simplified

In 1936, Dr. August Dvorak and his brother-in-law, Dr. William Dealey,
patented a new visual layout for keyboards. Dvorak and his team as
well as the American National Standards Institute (ANSI) continued
to develop variations on the original design. Known today as the
Dvorak layout, it is the only visual layout registered with ANSI other
than QWERTY.

Proponents claim the Dvorak layout requires less finger
motion, reduces errors, and increases typing speed in comparison
to QWERTY. More recently, Dvorak layouts are purported to reduce
repetitive motion injuries such as carpal tunnel syndrome. The
Dvorak layout supposedly accomplishes all this because most
commonly used letters are placed in the home row.

Dvorak adoption has been slow in spite of shipping as an option
with all major operating systems. There are several contributing
factors: studies on the benefits of Dvorak have been inconclusive;
the cost of replacing QWERTY layout keyboards is too high; and re-
learning how to type is just too hard.

Key stroke frequency distribution (English) : 1 %) 3 4 5 6 7 8 9 0 - = delete

tab Q w E R T Y U | (0] P [ ] \
Row QWERTY Dvorak

caps A S D F G H J K L ; ‘ enter
Top 52% 22%

shift p4 X © \ B N M , . / shift

Home 32% 70%

cntrl opt cmd space cntrl opt cmd
Bottom 16% 8%

United States QWERTY keyboard.

1 2 3 4 5 6 7 8 9 0 [ ] delete
tab ! , . P Y F G © R L / = \
caps A (0} E U | D H T N S - enter

shift ; Q J K X B M w \Y z shift
cntrl opt cmd space cntrl opt cmd

American Dvorak Simplified keyboard layout.

Dubberly Design Office / Understanding Digital Typography

17



How Is Type Input?

Key Strokes to Words

The connection between keyboard and displayed text seems
pretty direct — you press a key and a letter appears.

Interpreting a mechanical key press to mean that the user
wants to input a specific character or mark is actually a multi-step
process. Each mechanical key has an associated raw keycode. It
is the keycode, not the letter, that's passed to the device OS when
a key is pressed. The keyboard’s functional layout converts the
keycode to a character-encoding hex code (typically Unicode).
Each hex code has a unique character association. That character
is then passed to the current application which then renders the
associated letterform glyph.

Keyboard

The keycodes for each
mechanical key are shown

in magenta

Mechanical Keys

Keycodes

Unicode Values
This is how text
information is stored
in computer files

Characters

Displayed Words

56 6 7 8 9 11 45 46 43 47 44
shift P4 X © Vv B N M ,
59 58 55 49 55
cntrl opt cmd space cntrl
shift shift shift
H B L L (0} , space W (0} 1

56-4 14 37 37 31 43 49 56-13 31 1 56-18
0048 0065 006C 006C O006F 002C OOAO 0057 O006F 00 0021

Hello, World!

Mechanical keys pressed
and raw keycodes sent to
keyboard driver.

Keycodes translated into
Unicode values by the
functional layout.

Unicode values used
to generate character
string. (See page 48.)

Character string output
on display (specific
formatting choices such
as font and type size
are applied before final
onscreen display).

Dubberly Design Office / Understanding Digital Typography
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How Is Type Input?

Language Support

The user controls the language of the operating system and
keyboard functional layout. The author of a document chooses
what language to write in. Any given operating system must
be able to display and allow the editing of any language in any
editable document.

Choosing an operating system language should change the
text on all user interface elements (menus, buttons, window titles,
etc.), the keyboard functional layout, and display defaults for
date, time formats, monetary units, and measurements such as
temperature, distance, weight, and volume. The user can override
language defaults and choose keyboard functional layouts and data
display options for other languages.

Text in documents is encoded as a series of numeric values
with each number uniquely assigned to a letter, figure, or symbol
from virtually any writing system. (See page 18 and the next
section.) Metadata in the document tells the application layout
manager and OS screen renderer what font to use to display the
encoded letters, figures, or symbols.

No font contains glyphs for all possible letters or symbols.
The screen renderer displays a placeholder character (typically a
rectangle) from the font in lieu of any missing glyphs.

) International
{ Language  Formats | Input Menu }
Select the keyboard layouts, input methods, and palettes for the input menu.
On | Name put typ: | Seript
[ "% Persian - QWERTY 'Ke_ym—' Unicode =
] wmPolish Keyboard Central European
[ == pglish Pro Keyboard Central European
] EMPortuguese Keyboard Roman
] NIWRomanian Keyboard Unicode
[] WJRomanian - Standard Keyboard Unicode
™ mmRussian Keyboard Cyrillic
[T] =% Russian - PC Keyboard Cyrillic
] ®#Russian - Phonetic Keyboard Cyrillic m
] Elsami-PC Keyboard Unicode
[[] =serbian Keyboard Cyrillic
[[] =§serbian - Latin Keyboard Unicode .
(=] ¥ ondh, = [ teal G ) §
_Input menu shortcuts
Select previous input source: 3Space
Select next input source in menu: #Space
gShow input menu in menu bar @

Language selection in the Mac OS

Typeface: Monaco

I am testing how to write in multiple languages.

Il b eyblewTn puy, ew uxwey wT braewsny AGTArGybio

1

]

A placeholder character is
substituted for missing glyphs.

Typeface: Arial Unicode

| am testing how to write in multiple languages.

LUl dob eyblewsTn pLuy, ew UKwey WT braewsay Ao tnrdonybito

ol th B8l s— E —2|F |L S8 2+IA.

The same text displays
properly when set in a font with
appropriate glyphs.
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How Is Type Input?

Input Method Editors

Mechanical keyboards are efficient text input devices for most script
systems. Primary characters are each assigned a key and alternate
versions (e.g. capitals), special characters, and diacritical marks are
accessed by using modifier keys (e.g. Shift, Alt, and Command) in
combination with the primary keys. This effectively quadruples the
number of characters that can be input with a mechanical keyboard.
Script systems such as Japanese, Chinese, and Korean use far
more characters than could be accessed directly with a mechanical
keyboard. An additional step, known as an input method editor (IME)
is required.

For example, Japanese text is typically entered in one of two
ways: through “romaji” (transliterated Japanese syllables in a
romanized form) that is then converted by the computer into kana
(Japanese syllabary), or typed directly in kana. Once kana are input,
they are either left as is or converted to kanji (Chinese characters).
The Japanese language has many homophones, and conversion
of a kana spelling (representing the pronunciation) into a kanji
(representing the standard written form of the word) is often a one-
to-many process. A kana to kanji converter offers a list of candidate
kanji characters for the input kana, and the user may use the space
bar or arrow keys to scroll through the list of candidates until he or
she reaches the correct one. Sophisticated input method editors
attempt to guess for the user based on context.

Chinese text also can be entered in multiple ways. The first
is nearly identical to the Japanese romaji method and is called

“pinyin”. The other way to enter Chinese text is shape-based and
comes in many forms (Cangjie and Wubi are the most popular). The
system uses 26 “radicals” that are the basic shapes of the Chinese
script. The method requires the typist be familiar with several
decomposition rules that define how to analyze a character to arrive
at its key sequence. These methods are considered much faster
for experienced typists since each character is visually unique and
therefore will have a unique key sequence (thus preventing the need
to scroll through a list of possible characters) but also more difficult
to learn for the same reason.

Korean is typically entered in a manner very similar to Chinese
shape methods.

Romanized Input: Japanese Romaji Method

Typing in Japanese on a western ANSI keyboard requires the use of

an input editor to select the proper kana and kanji. In the example below,
the words gokurousama deshita (thank you for your hard work) are
entered on an iPhone.

While typing, the editor presents the user with a short-list of options
for what the kanji conversion could be. Once the word is typed in,
the user can click forward to get a full palette of options to select the
correct word.

[m__ATET = 4:32 PM 100% = [ ATeT = 4:32 PM 100% =

Back =L Done

TEHETy
T | 9 | L | TEDS | »

AlsfolFla|H|y|k|L|—
clzx|clv]e|n ML

S HEE0000

Shape-based Input: Chinese Wubi Method

Every Chinese character can be broken down into its root characters.
Conversely, characters can be built by combining these roots. The Wubi
keyboard functional layer has five regions, organized by the direction of
the root’s first stroke. Each region contains five keys, and each key can
access multiple roots in combination with the Shift, Alt, and Command
keys. The diagram below shows the regions of the Wubi keyboard
mapped against the ANSI keyboard layout.

Region 4: Right Falling

Region 3: Left Falling

Region 1:

Horizontal
Region 2:

Vertical

Region 5: Hook

[un...ATET = 4:33 PM 100% = [ ATeT = 4:33 PM 100% =

CERETLL Tl
Tl TF | ©% | deL [>)
Tl TF TE delLfc

Fo4¥  HLE | TLH  FLE
Te/ <ULH HTF de

S EEEU000 <= HRENC000 <

In the example below, the word #5 is built from components. The matching
ANSI keys are shown below each Chinese root character. One interesting aspect
of the Wubi method is that it is not always necessary to type all of the roots

of a character. In the example below, the typist would not press DTBHH, but
instead only DTBH because there are no characters in Chinese that are formed
by pressing DTBH with any other final root. There are many other examples of
this, including quite a few characters with four- or five-root elements that can be
typed with only two keystrokes.
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Character encoding systems pair each supported character with a unique ID
number or code point. These ID numbers tell the current application what
glyph to display on screen. The number of characters that could be included
in any encoding system is represented in terms of “bits”. A bit is the smallest
unit of digital information and can have a value of “1” or “0”. Though the
term “bit” wasn’t used in the pre-digital era it is still an effective means of
expressing the capabilities of early encoding systems. In the case of the older
technology a “bit” measures states such as on/off (e.g. digits), up/down
(e.g. key positions) or long/short (e.g. sounds). The character count for any
encoding system is determined by raising the number 2 to the number of
bits. A 5-bit system, therefore, could encode 32 letters (2 x 2 x 2 x 2 x 2 = 32).
Over the past 30 years, multiple encoding systems have been defined
and subsequently superseded as the need for more unique character IDs has
grown in response to increased international document exchange.
The ASCII encoding system handled only 128 characters (7-bit). Today,
the contemporary standard, Unicode, can handle up to 1,114,112 possible
characters (though no one has come close to needing that large a set, yet).

Dubberly Design Office / Understanding Digital Typography

Year Standard Size Code points
1836 Morse Code - 36+
1874 Baudot Code 5-bit 32
1901 Murray Code 5-bit (x2) 64
1956 Fieldata 6-bit 64
1963 ASCII 7-bit (2 8-bit) 128
1984 Mac OS Roman 8-bit 256
1986 ISO/IEC 8859 8-bit (x16 pages) 4,096
1987 Unicode 1 16-bit (double byte) 65,563
1996 Unicode 2 21-bit 1,114,112
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Counting for Computers

Most people count using the decimal, or base-10, number system. Decimal Binary Hexadecimal 8-bit Byte to Hexadecimal
In the decimal number system there are ten possible values for any (base-10) (base-2) (base-16)
digit: 0,1, 2,3,4,5, 6, 7,8, 9. Counting in decimal begins with 0 and 0 0 0 1byte has 8 bits*
proceeds through 9 before moving on the next column. When the has values 0 — 255 —> in binary: 0000 0000 — 1111 1111
values for the first column are exhausted, the next-higher column 1 1 1
(to the left) is incremented, and counting starts over at 0. can be divided into 4 bits + 4 bits
Computers count in the binary, or base-2, number system. In 2 10 2
the binary number system there are only two possible values for
. y Y . . . . _y. P . . . 3 11 3 4 bits has values 0 - 15
any digit: 0 or 1. Counting in binary is similar to counting in decimal.
Beginning with a single digit, counting proceeds through each 4 100 4 equals 1 hexadecimal digit
value, in increasing order. When the values for the first column are
exhausted, the next-higher column (to the left) is incremented, and 5 101 5
counting starts over at 0 1 byte can be expressed with 2 hexidecimal digits
. . . 6 110 6 0000 0000 - 1111 1111 —> 00 - FF
Hexadecimal is a base-16 number system. In the hexadecimal
number system, there are 16 values for any digit: 0,1, 2, 3,4,5,6,7, 8, 7 111 . (This system proves quite convenient in specifying
9,ABCDEF characters in font tables and colors in color spaces, e.g.
Computers encode data into units of information called bytes. 8 1000 8 white = FFFFFF.)
Most bytes consist of eight bits, which is a convenient power of two
permitting values from 0 to 255 for one byte. 9 1001 9
Most computers manipulate binary data; however it is difficult i
P . P Y i . 10 1010 A A byte does not have to be 8 bits, it can be any number of
for humans to work with the large number of digits for even relatively bits. However, 8 bits is the de facto standard.
small binary numbers. Although most humans are familiar with 1 1011 B
decimal numbering, it is much easier to map binary to hexadecimal
than to decimal, because each hexadecimal digit maps evenly to one 12 1100 c
8-bit byte.
13 1101 D
14 1110 E
15 1111 F <&——— Binary and hexadecimal
map neatly to each other:
16 10000 10 four binary digits (4 bits)
has the same value as one
The second column indicates the number of tens for base-10, hexadecimal digit.

the number of twos for base-2, and the number of sixteens
for base-16. Subsequent columns are powers of the base,
e.g. the third column of base-2 is two to the second power or
the fours column.
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Morse Code

In 1836, Samuel B. Morse, Joseph Henry, and Alfred Vail began

to develop a system for sending text via telegraph that eventually
would become known as Morse Code. The system transmits text
as a series of on-off tones, lights, or clicks that can be directly
understood by a skilled listener or observer without special
equipment. The International Morse Code encodes the Roman
alphabet, the Arabic numerals and a small set of punctuation and
procedural signals as standardized sequences of short and long
“dots” and “dashes”, or “dits” and “dahs”. Extensions to the Morse
alphabet exist for non-English script systems that require more than
the basic set of 26 letters.

Morse code speed is specified in words per minute (WPM) and
associated with an “element time” equal to 1.2 seconds divided by
the speed in WPM. A dot consists of an “on” element followed by
an “off” element, and a dash is three “on” elements and one “off”
element. Each character is a sequence of dots and dashes, with the
shorter sequences assigned to the more frequently used letters in
English — the letter “E” is represented by a single dot, and the letter
“T" by a single dash. A speed of 12 WPM is therefore associated with
an element time of 100 milliseconds, so each dot is 100 ms long and
each dash is 300 ms long, each followed by 100 ms of silence.

Name

Number of Elements

12/3 45 67 8 910M1

Short mark,
a.k.a. dot or dit

Long mark,
a.k.a. dash or dah

Inter-element gap
(between dots and dashes)

Short gap
(between letters)

[
[ ]

Medium gap
(between words)

Examples

A H

° I B BN
C

Short mark
Long mark
Inter-element gap

Code Character Code Character
— A = 0
— B e 1
. c 2
— D —— 3
E ——— 4

— FE 5

N G e 6
H —— 7
it 8

_ J . 9

. K .. —

— L

N M ?

_ N .

— o . |

_ P . /

N a . (

— R . )
s = & (also: Wait)

_ T ..

— U .

— Vv I -
_ w +
N X e -
. Yy . — 3
N z .

...... @
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Baudot Code

Emile Baudot invented his eponymous 5-bit coding system in 1874.
Later known as the International Telegraph Alphabet No.1 (ITA1),
the code was entered on a five key, piano-like keyboard. The left
hand controlled two keys, the right the other three. Once the keys
had been pressed they were locked down until mechanical contacts
in a distributor unit passed over the sector connected to that
particular keyboard, when the keyboard was unlocked ready for the
next character to be entered, with an audible click (known as the
“cadence signal”) to warn the operator. Operators had to maintain a
steady rhythm, and the usual speed of operation was 30 words per
minute. The operator had to memorize the five-unit codes. Received
messages were printed or punched onto paper tape.

A Baudot keyboard.

Pattern of Impulses Letters Figures
1 =key press

0 = no key press

Left Right

00 100 A 1
01 001 B 8
01 101 C 9
01 1M D 0
00 010 E 2
00 110 E' &
01 011 F f
01 010 G 7
01 110 H b
00 OM | o
01 100 J 6
11 100 K (
1 110 L =
11 010 M )
1M1 oM N N°
00 1M 0] 5
11 M P %
11 101 Q /
11 001 R -
10 001 S ;
10 101 T !
00 101 U 4
0 1M \ !
0 0N W ?
10 010 X /
00 001 Y 3
10 110 z

10 100 t

11 000 Erasure Erasure
01 000 Shift to figures

10 000 Shift to letters
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Murray Code

In 1901 the Baudot code was modified by Donald Murray, prompted
by the development of a typewriter-like keyboard. This revised code
is sometimes known as the Baudot-Murray code, and later (1930)
would be revised slightly to become the International Telegraphy
Alphabet 2 (ITA2). It employed a “keyboard perforator” that punched
a paper tape when the keys were pressed. Because there was no
longer a direct correlation between the operator’'s hand movements
and the bits transmitted, there was no concern about arranging

the keys to minimize hand fatigue, instead Murray designed the
keyboard layout to minimize wear on the machinery, assigning

the code combinations with the fewest punched holes to the most
frequently used characters. Received messages were printed or
punched onto paper tape.

Like the Baudot code, the Murray code is a 5-bit encoding
system (32 characters), however the Murray code makes use of a
shift key/code that allows the user to switch to a second set of 32
characters (letters in one set, numbers and punctuation in the other).
The Murray code also introduced control characters for the first time,
such as CR (carriage return) and LF (line feed).

A Murray tape.

Pattern of Impulses Letters Figures
1 =mark

0 = space

00000 null null
00100 space space
11101 Q 1
11001 W 2
10000 E 3
01010 R 4
00001 T 5
10101 Y 6
11100 U 7
01100 | 8
00011 0] 9
01101 P 0
11000 A -
10100 S !
10010 D $
10110 F !
01011 G &
00101 H #
11010 J !
11110 K (
01001 L )
10001 z "
10111 X /
01110 C

01111 \Y ;
10011 B ?
00110 N ,
00111 M

00010 Carriage return  Carriage return
01000 Line feed Line feed

11011

Shift to figures

11111

Shift to letters
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How Is Type Encoded?

ASCII

In 1963, the X3 committee of the American Standards Association
introduced the American Standard Code for Information, better
known as ASCII. A 7-bit character encoding system, ASCII is based on
the order of the English alphabet. Most modern character-encoding

systems are based on ASCII though they support far more characters.

ASCIl includes definitions for 128 characters: 33 are non-printing
control characters (now mostly obsolete) that affect how text and
space is processed; 94 are printable characters, and the space is
considered an invisible graphic.

Unicode values for each character are
listed in gray below the character.

The ASCII character map is arranged so
that the column and row together form the
hexadecimal number of each character.

For instance: A=41

O 00D U0 O CEL) s

YIRS EE
@ aEaaan
m =

Almost all of the characters in the ASCII
table are mapped to a key, or combination
of keys, on a keyboard via the functional
layout. (See page 14.) Control characters,
indicated in blue, do not map to any keys.
When a key is pressed, what is actually
transmitted to the operating system is a
binary value.

0100
0 1 2 3 4 5 6 7
/N
0 NUL DLE SP 0 D P p
0000 0010 0020 0030 040 0050 0060 0070
0001 €é—1¢ SOH nYatl L 4 A Q a q
0001 0011 0021 003 0041 0051 0061 0071
2 STX DC2 : 2 B R b r
0002 0022 0032 0042 0052 0062 0072
RN
EuE|anE 3 ETX DC3 # 3 o] S c s
] CLL 0003 0013 0023 0033 0043 0053 0063 0073
4 EOT DC4 $ 4 D T d t
0004 0014 0024 0034 0044 0054 0064 0074
5 ENQ NAK % 5 E U e u
0005 0015 0025 0035 0045 0055 0065 0075
6 ACK SYN & 6 F Y, f v
0006 0016 0026 0036 0046 0056 0066 0076
7 BEL ETB ‘ 7 G w g w
0007 0017 0027 0037 0047 0057 0067 0077
8 BS CAN ( 8 H X h X
0008 0018 0028 0038 0048 0058 0068 0078
9 HT EM ) 9 I Y i y
0009 0019 0029 0039 0049 0059 0069 0079
A LF SUB * : J z j z
000A 001A 002A 003A 004A 005A 006A 007A
B VT ESC + ; K [ k {
000B 001B 002B 003B 004B 005B 006B 007B
C FF FS , < L \ I |
000C 001C 002C 003C 004C 005C 006C 007C
D CR GS - = M ] m )
000D 001D 002D 003D 004D 005D 006D 007D
E SO RS . > N A n ~
000E 001E 002E 003E 004E 005E 006E 007E
F Sl us / ? 0 _ 0 DEL
000F 001F 002F 003F 004F 005F 006F 007F
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Codepages

The Mac OS Roman
codepage, one of the first
8-bit extensions to ASCII,
developed in 1984.

The evolution of computers from, broadly speaking, number-
crunchers to information processors was hampered by the
limited ASCII characters set. Only 94 of 128 characters were
printable characters, and these were taken exclusively from
the Latin script. This severely limited the languages that could
be supported with ASCII because most languages that use
the Latin alphabet require additional characters not used in
English such as 8 (German), i (Spanish), and a (Swedish and
other Nordic languages).

In order to add characters needed for other languages,

a variety of 8-bit standards were developed. The 256-character
sets are typically represented as 16 x 16 tables, taking
advantage of hex code. The tables are called codepages.

The first 128 code points reproduce the original 7-bit
ASCII system. (The eighth bit of a byte had previously be used
for data transmission protocol information or was left unused
to save space.)

Unicode values for each character are
listed in gray below the character. These
do not necessarily match the hex code for
the character on the current table.

0 1 2 3 4 5 6 7 8 9 A B C D E F
NUL DLE SP 0 @ P p A é t o I3 - t [
0000 0010 0020 0030 0040 0050 0060 0070 00C4 00EA 2020 221E 00BF 2013 2021 F8FF
SOH DC1 ! 1 A Q a q A & ° £ i — l¢]
0001 0011 0021 0031 0041 0051 0061 0071 00C5 00EB 00B0 00B1 00A1 2014 00B7 00D2
STX DC2 “ 2 B R b r o] i ¢ < - “ , U
0002 0012 0022 0032 0042 0052 0062 0072 00C7 00ED 00A2 2264 00AC 201C 201A 00DA
ETX DC3 # 3 © S c s E i £ > N ” ) U
0003 0013 0023 0033 0043 0053 0063 0073 00C9 00EC 00A3 2265 221A 201D 201E 00DB
EOT DC4 $ 4 D T d t N i § ¥ f : %o U
0004 0014 0024 0034 0044 0054 0064 0074 00D1 00EE 00A7 00A5 0192 2018 2030 00D9
ENQ NAK % 5 E u e u ] i . v = ’ A I
0005 0015 0025 0035 0045 0055 0065 0075 00D6 00EF 2022 00B5 2248 2019 00C2 0131
ACK SYN & 6 F v f v U fi q d A + E -
0006 0016 0026 0036 0046 0056 0066 0076 00DC 00F1 00B6 2202 2206 00F7 00CA 026
BEL ETB : 7 G W g w a 6 R > « o A -
0007 0017 0027 0037 0047 0057 0067 0077 00E1 00F3 00DF 2211 00AB 25CA 00C1 02DC
BS CAN ( 8 H X h X a o ® I » ¥ E -
0008 0018 0028 0038 0048 0058 0068 0078 00E0 00F2 00AE 220F 00BB 00FF 00CB 00AF
HT EM ) 9 [ Y [ y a 6 © n N4 E -
0009 0019 0029 0039 0049 0059 0069 0079 00E2 00F4 00A9 03C0 2026 0178 00C8 02D8
LF SUB * z J z j z 4 6 ™ | NBSP / i

000A 001A 002A 003A 004A 005A 006A 007A 00E4 00F6 2122 222B 00A0 2044 00CD 02D9
VT ESC + o K [ k { El ! a A € i

000B 001B 002B 003B 004B 0058 0068 007B 00E3 00F5 00B4 00AA  00CO 20AC 00CE 02DA
FF FS , < L \ [ | a G o A ¢ i .
000C 001C 002C 003C 004C 005C 006C 007C 00E5 00FA 00A8 00BA  00C3 2039 00CF 00B8
CR GS - = M ] m } G U * 0 o] > ]

000D 001D 002D 003D 004D 005D 006D 007D 00E7 00F9 2260 03A9 00D5 203A 00CC 020D
SO RS . > N A n ~ é @ £ ® CE fi o .
000E 001E 002E 003E 004E 005E 006E 007E 00E9 00FB 00C6 00E6 0152 FBO1 00D3 02DB
Sl us / ? 0 _ ) DEL é u 1] 2 oo fl l¢] y
000F 001F 002F 003F 004F 005F 006F 007F 00E8 00FC 00D8 00F8 0153 FBO02 00D4 02C7

Identical to ASCII

Extension for non-English languages
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Windows 1252

Windows-1252 or CP-1252 is a Latin alphabet character encoding
system, used by default in legacy components of Microsoft Windows
in English and some other Western languages. It is one of many
Windows codepages and includes almost all of the same characters
as Mac OS Roman codepage but assigns them to different positions.

Unicode values for each character are
listed in gray below the character. These
do not necessarily match the hex code for
the character on the current table.

0 1 2 3 4 5 6 7 8 9 A B C D E F
NUL DLE SP 0 @ P p € NBSP  ° A o) a 3
0000 0010 0020 0030 0040 0050 0060 0070 20AC 00A0 00B0 00CO 00D0 00ED 00F0
SOH DC1 ! 1 A Q a q : i + A N a fi
0001 0011 0021 0031 0041 0051 0061 0071 2018 00A1 00B1 00C1 00D1 00E1 00F1
STX DC2 “ 2 B R b r , ’ ¢ 2 A 0o a )
0002 0012 0022 0032 0042 0052 0062 0072 201A 2019 00A2 00B2 00C2 00D2 00E2 00F2
ETX DC3 # 3 © S c s f “ £ 3 A o] a )
0003 0013 0023 0033 0043 0053 0063 0073 0192 201C 00A3 00B3 00C3 00D3 00E3 00F3
EOT DC4 $ 4 D T d t ) ’ a A l¢] 4 6
0004 0014 0024 0034 0044 0054 0064 0074 201E 201D 00A4 00B4 00C4 00D4 00E4 00F4
ENQ NAK % 5 E u e u . ¥ u A l¢] a )
0005 0015 0025 0035 0045 0055 0065 0075 2026 2022 00A5 00B5 00C5 00D5 00E5 00F5
ACK SYN & 6 F \% f v t - ! i /E e) ® o)
0006 0016 0026 0036 0046 0056 0066 0076 2020 2013 00A6 00B6 00C6 00D6 00E6 00F6
BEL ETB ‘ 7 G W g w t — § C x G +
0007 0017 0027 0037 0047 0057 0067 0077 2021 2014 00A7 00B7 00C7 00D7 00E7 00F7
BS CAN ( 8 H X h X - - R E [%] & 2
0008 0018 0028 0038 0048 0058 0068 0078 02C6 02DC 00A8 00B8 00C8 00D8 00E8 00F8
HT EM ) 9 I Y i y %o ™ © 1 E V] é U
0009 0019 0029 0039 0049 0059 0069 0079 2030 2122 00A9 00B9 00C9 00D9 00E9 00F9
LF SUB * z J z j z S $ a ° E U é G
000A 001A 002A 003A 004A 005A 006A 007A 0160 0161 00AA  00BA  00CA 00DA  00EA 00FA
VT ESC + ; K [ k { < > « » E 0] é a
000B 001B 002B 003B 004B 005B 006B 007B 2039 203A 00AB 00BB 00CB 00DB 00EB 00FB
FF FS , < L \ I | CE e - Y i U i i
000C 001C 002C 003C 004C 005C 006C 007C 0152 0153 00AC 00BC 0oce 00DC 00EC 00FC
CR GS - = M ] m } SHY % i Y i y
000D 001D 002D 003D 004D 005D 006D 007D 00AD 00BD 00CD 00DD 00ED 00FD
SO RS : > N A n ~ z z ® % T b i b
000E 001E 002E 003E 004E 005E 006E 007E 017D 017E 00AE 00BE 00CE 00DE 00EE 00FE
Sl us / ? 0 _ ) DEL N4 - é i R i %
000F 001F 002F 003F 004F 005F 006F 007F 0178 00AF 00BF 00CF 00DF 00EF 00FF

Identical to ASCII

Positions 81, 8D, 8F, 90, and 9D are unused.
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ISO/IEC 8859

Codepage 1 ISO/IEC 8859-1 Latin-1, Western European Perhaps the most widely used part of ISO/IEC 8859, covering most Western Euro-

pean languages: Danish (partial), Dutch (partial), English, Faeroese, Finnish (partial),

ISO/IEC 8859 was designed in the mid-1980s by the European Com-
puter Manufacturer’s Association (ECMA). Later, development of the
codepage layouts was taken over by the International Organization
for Standardization (ISO) and International Electrotechnical Commis-
sion (IEC). The project was an attempt to create a universal standard
for code pages. Over time it grew to include 16 codepages, enough
to cover all Latin-based scripts and then some. However it never ad-
dressed Chinese, Japanese, or Korean scripts (CJK). It was a precur-
sor to the Unicode standard.

Between all 16 codepages, ISO/IEC 8859 covered 2,176 possible
code points — the first 128 code points of each codepage are
identical to ASCII while the latter 128 are at least partially unique
in each codepage. There are many shared characters between
the codepages of ISO 8859. Characters identical to ISO 8859-1 are
marked in all subsequent codepages.

French (partial), German, Icelandic, Irish, Italian, Norwegian, Portuguese, Rhaeto-
Romanic, Scottish Gaelic, Spanish, and Swedish. Languages from other parts of
the world are also covered, including Eastern European Albanian, Southeast Asian
Indonesian, as well as the African languages Afrikaans and Swabhili.

Codepage 2 ISO/IEC 8859-2 Latin-2, Central European Supports those Central and Eastern European languages that use the Latin alphabet
but need different diacritics compared to the Latin-1 set, including Bosnian, Polish,
Croatian, Czech, Slovak, Slovene, Serbian, and Hungarian.

Codepage 3 ISO/IEC 8859-3  Latin-3, Southern European Turkish, Maltese, and Esperanto.

Codepage4 ISO/IEC 8859-4  Latin-4, Northern European Estonian, Latvian, Lithuanian, Greenlandic, and Sami.

Codepage 5 ISO/IEC 8859-5 Latin / Cyrillic Covers mostly Slavic languages that use a Cyrillic alphabet including Belarusian,
Bulgarian, Macedonian, Russian, Serbian, and Ukrainian (partial).

Codepage 6 ISO/IEC 8859-6  Latin / Arabic Covers the most common Arabic language characters. Doesn’t support other
languages using the Arabic script.

Codepage 7  ISO/IEC 8859-7 Latin / Greek Covers the modern Greek language (monotonic orthography). Can also be used for
Ancient Greek written without accents or in monotonic orthography, but lacks the
diacritics for polytonic orthography.

Codepage 8 ISO/IEC 8859-8  Latin / Hebrew Covers the modern Hebrew alphabet as used in Israel.

Codepage 9 ISO/IEC 8859-9  Latin-5, Turkish Largely the same as ISO/IEC 8859-1, replacing the rarely used Icelandic letters with

Turkish ones. It is also used for Kurdish.

Codepage 10

ISO/IEC 8859-10

Latin-6, Nordic

A rearrangement of Latin-4. Considered more useful for Nordic languages. Baltic
languages use Latin-4 more.

Codepage 11

ISO/IEC 8859-11

Latin / Thai

Contains characters needed for the Thai language. Virtually identical to TIS 620.

Codepage 12

ISO/IEC 8859-12

Latin / Devanagari

Officially abandoned in 1997.

Codepage 13

ISO/IEC 8859-13

Latin-7, Baltic Rim

Added some characters for Baltic languages which were missing from Latin-4 and -6.

Codepage 14

ISO/IEC 8859-14

Latin-8, Celtic

Covers Celtic languages such as Gaelic and the Breton language.

Codepage 15

ISO/IEC 8859-15

Latin-9

A revision of 8859-1 that completes the coverage of French, Finnish, and Estonian.

Codepage 16

Languages listed as “partia

ISO/IEC 8859-16

1"

Latin-10, South Eastern European

Intended for Albanian, Croatian, Hungarian, Italian, Polish, Romanian, and Slovene,
but also covers Finnish, French, German, and Irish Gaelic (new orthography).

are not fully expressible with that particular codepage.
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How Is Type Encoded?

ISO/IEC 8859-1

Latin-1 / Western European

Note that in all of the ISO/IEC 8859 codepages, positions 0080 — 009F
are used for control characters that were not present in Mac OS
Roman or the Windows codepages. Often, these code points will

be shown as blank or empty in representations of the 8859 pages,
which is confusing and potentially misleading since they are not
actually empty, rather they are used for non-printing characters.

This portion of the ISO/IEC 8859 encoding system has been carried
forward as the first 256 code points of the Unicode standard - the
current standard for font encoding.

Unicode values for each character are
listed in gray below the character. These
do not necessarily match the hex code for
the character on the current table.

0 1 2 3 4 5 6 7 8 9 A B C D E F
NUL DLE SP 0 @ P p PAD DCS NBSP ° A o) a )
0000 0010 0020 0030 0040 0050 0060 0070 0080 0090 00A0 00B0 00CO 00D0 00EO 00F0
SOH DC1 ! 1 A Q a q HOP PU1 i + A N a fi
0001 0011 0021 0031 0041 0051 0061 0071 0081 0091 00A1 00B1 00C1 00D1 00E1 00F1
STX DC2 “ 2 B R b r BPH PU2 ¢ 2 A l¢] 3 o
0002 0012 0022 0032 0042 0052 0062 0072 0082 0092 00A2 00B2 00C2 00D2 00E2 00F2
ETX DC3 # 3 C S G s NBH STS £ 3 A 6] a )
0003 0013 0023 0033 0043 0053 0063 0073 0083 0093 00A3 00B3 00C3 00D3 00E3 00F3
EOT DC4 $ 4 D T d t IND CCH a A l¢] El )
0004 0014 0024 0034 0044 0054 0064 0074 0084 0094 00A4 00B4 00C4 00D4 00E4 00F4
ENQ NAK % 5 E U e u NEL MW ¥ u A 6] a )
0005 0015 0025 0035 0045 0055 0065 0075 0085 0095 00A5 00B5 00C5 00D5 00E5 00F5
ACK SYN & 6 F \Y f v SSA SPA ! q Y3 l¢] ® o)
0006 0016 0026 0036 0046 0056 0066 0076 0086 0096 00A6 00B6 00C6 00D6 00E6 00F6
BEL ETB ‘ 7 G w g w ESA EPA § C x G +
0007 0017 0027 0037 0047 0057 0067 0077 0087 0097 00A7 00B7 00C7 00D7 00E7 00F7
BS CAN ( 8 H X h X HTS S0S R E @ é 2
0008 0018 0028 0038 0048 0058 0068 0078 0088 0098 00A8 00B8 00C8 00D8 00ES 00F8
HT EM ) 9 I Y i y HTJ SGClI  © 1 E U é U
0009 0019 0029 0039 0049 0059 0069 0079 0089 0099 00A9 00B9 00C9 00D9 00E9 00F9
LF SUB & 2 J z j z VTS Scl a ° E U é U
000A 001A 002A 003A 004A 005A 006A 007A 008A 009A 00AA  00BA 00CA 00DA 00EA 00FA
VT ESC + 0 K [ k { PLD csl « » E 0 é a
000B 001B 002B 003B 004B 005B 006B 007B 008B 009B 00AB 00BB 00CB 00DB 00EB 00FB
FF FS , < L \ I | PLU ST - Y i U i u
000C 001C 002C 003C 004C 005C 006C 007C 008C 009C 00AC 00BC 0ocC 00DC 00EC 00FC
CR GS = = M 1 m } RI 0SsC SHY % i Y i y
000D 001D 002D 003D 004D 005D 006D 007D 008D 009D 00AD 00BD 00CD 00DD 00ED 00FD
SO RS ) > N A n ~ SS2 PM ® % i b i b
000E 001E 002E 003E 004E 005E 006E 007E 008E 009E 00AE 00BE 00CE 00DE 00EE 00FE
Sl us / ? 0 _ o DEL SS3 APC - ¢ i R i ¥
000F 001F 002F 003F 004F 005F 006F 007F 008F 009F 00AF 00BF 00CF 00DF 00EF 00FF

Identical to ASCII
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How Is Type Encoded?

ISO/IEC 8859-2

Latin-2 / Central European

Unicode values for each character are
listed in gray below the character. These
do not necessarily match the hex code for
the character on the current table.

0 1 2 3 4 5 6 7 8 9 A B C D E F
NUL DLE SP 0 @ P p PAD DCS NBSP  ° R 5} i d
0000 0010 0020 0030 0040 0050 0060 0070 0080 0090 00A0 00B0 0154 0110 0155 0111
SOH DC1 ! 1 A Q a q HOP PU1 A a A N a f
0001 0011 0021 0031 0041 0051 0061 0071 0081 0091 0104 0105 00C1 0143 00ET 0144
STX DC2 “ 2 B R b r BPH PU2 - . A N a i
0002 0012 0022 0032 0042 0052 0062 0072 0082 0092 02D8 02DB 00C2 0147 00E2 0148
ETX DC3 # 3 © S @ s NBH STS 2 1 A o a )
0003 0013 0023 0033 0043 0053 0063 0073 0083 0093 0141 0142 0102 00D3 0103 00F3
EOT DC4 $ 4 D T d t IND CCH o A le] 4 )
0004 0014 0024 0034 0044 0054 0064 0074 0084 0094 00A4 00B4 00C4 00D4 00E4 00F4
ENQ NAK % 5 E u e u NEL MW L i L 6 i 8
0005 0015 0025 0035 0045 0055 0065 0075 0085 0095 013D 013E 0139 0150 013A 0151
ACK SYN & 6 F v f v SSA SPA S $ ¢ le] ¢ )
0006 0016 0026 0036 0046 0056 0066 0076 0086 0096 015A 0158 0106 00D6 0107 00F6
BEL ETB : 7 G w g w ESA EPA § - o] x G +
0007 0017 0027 0037 0047 0057 0067 0077 0087 0097 00A7 02C7 00C7 00D7 00E7 00F7
BS CAN ( 8 H X h X HTS SOS s o] R & F
0008 0018 0028 0038 0048 0058 0068 0078 0088 0098 00A8 00B8 010C 0158 010D 0159
HT EM ) 9 I Y i y HTJ sGccl 8§ $ E U é a
0009 0019 0029 0039 0049 0059 0069 0079 0089 0099 0160 0161 00C9 016E 00E9 016F
LF SUB 2 : J z j z VTS ScCl S s E U e G
000A 001A 002A 003A 004A 005A 006A 007A 008A 009A 015E 015F 0118 00DA 0119 00FA
VT ESC + o K [ k { PLD (ofS]] T t E 0 é @
000B 001B 002B 003B 004B 0058 0068 007B 008B 0098 0164 0165 00CB 0170 00EB 0171
FF FS ) < L \ I | PLU ST z z E U & i
000C 001C 002C 003C 004C 005C 006C 007C 008C 009C 0179 017A 011A 00DC 011B 00FC
CR GS - = M ] m } RI 0sC SHY i Y i y
000D 001D 002D 003D 004D 005D 006D 007D 008D 009D 00AD  02DD 00CD 00DD 00ED 00FD
SO RS : > N A n ~ SS2 PM z 7 i T i t
000E 001E 002E 003E 004E 005E 006E 007E 008E 009E 017D 017E 00CE 0162 00EE 0163
Sl us / ? 0 _ ) DEL SS3 APC z z D R d

000F 001F 002F 003F 004F 005F 006F 007F 008F 009F 017B 017C 010E 00DF 010F 02D9

Identical to ASCII

Identical to Latin-1
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How Is Type Encoded?

ISO/IEC 8859-3

Latin-3 / South European

Unicode values for each character are
listed in gray below the character. These
do not necessarily match the hex code for
the character on the current table.

0 1 2 3 4 5 6 7 8 9 A B C D E F
NUL DLE SP 0 @ P p PAD DCS NBSP  ° A a

0000 0010 0020 0030 0040 0050 0060 0070 0080 0090 00A0 00B0 00CO 00EO

SOH DC1 ! 1 A Q a q HOP PU1 H h A N a fi
0001 0011 0021 0031 0041 0051 0061 0071 0081 0091 0126 0127 00C1 00D1 00E1 00F1
STX DC2 “ 2 B R b r BPH PU2 - 2 A l¢] E] )
0002 0012 0022 0032 0042 0052 0062 0072 0082 0092 02D8 00B2 00C2 00D2 00E2 00F2
ETX DC3 # 3 C S G s NBH STS £ 3 o) )
0003 0013 0023 0033 0043 0053 0063 0073 0083 0093 00A3 00B3 00D3 00F3
EOT DC4 $ 4 D T d t IND CCH a A l¢) El )
0004 0014 0024 0034 0044 0054 0064 0074 0084 0094 00A4 00B4 00C4 00D4 00E4 00F4
ENQ NAK % 5 E u e u NEL MW u ¢ G ¢ g
0005 0015 0025 0035 0045 0055 0065 0075 0085 0095 00B5 010A 0120 010B 0121
ACK SYN & 6 F \Y; f v SSA SPA A h ¢ o é o)
0006 0016 0026 0036 0046 0056 0066 0076 0086 0096 0124 0125 0108 00D6 0109 00F6
BEL ETB ‘ 7 G w g w ESA EPA § C x c +
0007 0017 0027 0037 0047 0057 0067 0077 0087 0097 00A7 00B7 00C7 00D7 00E7 00F7
BS CAN ( 8 H X h X HTS S0S R E G é ]
0008 0018 0028 0038 0048 0058 0068 0078 0088 0098 00A8 00B8 00C8 011C 00E8 011D
HT EM ) 9 I Y i y HTJ SGCl i I E V] é U
0009 0019 0029 0039 0049 0059 0069 0079 0089 0099 0130 0131 00C9 00D9 00E9 00F9
LF SUB & 2 J z i z VTS Scl S s E U] é U
000A 001A 002A 003A 004A 005A 006A 007A 008A 009A 015E 015F 00CA 00DA 00EA 00FA
VT ESC + g K [ k { PLD csl G § E 0] & a
000B 001B 002B 003B 004B 005B 006B 007B 008B 009B 011E 011F 00CB 00DB 00EB 00FB
FF FS , < L \ I | PLU ST J i i U] i u
000C 001C 002C 003C 004C 005C 006C 007C 008C 009C 0134 0135 00cC 00DC 00EC 00FC
CR GS . = M 1 m } RI 0SC SHY % i U i i
000D 001D 002D 003D 004D 005D 006D 007D 008D 009D 00AD 00BD 00CD 016C 00ED 016D
SO RS ; > N A n ~ SS2 PM i S i 3
000E 001E 002E 003E 004E 005E 006E 007E 008E 009E 00CE 015C 00EE 015D
Sl us / ? 0 _ o DEL SS3 APC Z z i R i

000F 001F 002F 003F 004F 005F 006F 007F 008F 009F 0178 017C 00CF 00DF 00EF 02D9

Identical to ASCII

Identical to Latin-1
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How Is Type Encoded?

ISO/IEC 8859-4

Latin-4 / Northern European

Unicode values for each character are
listed in gray below the character. These
do not necessarily match the hex code for
the character on the current table.

0 1 2 3 4 5 6 7 8 9 A B C D E F
NUL DLE SP 0 @ P p PAD DCS NBSP  ° A 5} a d
0000 0010 0020 0030 0040 0050 0060 0070 0080 0090 00A0 00B0 0100 0110 0101 0111
SOH DC1 ! 1 A Q a q HOP PU1 A a A N a n
0001 0011 0021 0031 0041 0051 0061 0071 0081 0091 0104 0105 00C1 0145 00ET 0146
STX DC2 “ 2 B R b r BPH PU2 K . A 0 a )
0002 0012 0022 0032 0042 0052 0062 0072 0082 0092 0138 02DB 00C2 014C 00E2 014D
ETX DC3 # 3 © S @ s NBH STS R r A K a K
0003 0013 0023 0033 0043 0053 0063 0073 0083 0093 0156 0157 00C3 0136 00E3 0137
EOT DC4 $ 4 D T d t IND CCH o A le] 4 )
0004 0014 0024 0034 0044 0054 0064 0074 0084 0094 00A4 00B4 00C4 00D4 00E4 00F4
ENQ NAK % 5 E u e u NEL MW T i A 0 a )
0005 0015 0025 0035 0045 0055 0065 0075 0085 0095 0128 0129 00C5 00D5 00E5 00F5
ACK SYN & 6 F v f v SSA SPA L ; Y le] ES )
0006 0016 0026 0036 0046 0056 0066 0076 0086 0096 013B 013C 00C6 00D6 00E6 00F6
BEL ETB : 7 G W g w ESA EPA § y l x i +
0007 0017 0027 0037 0047 0057 0067 0077 0087 0097 00A7 02C7 012E 00D7 012F 00F7
BS CAN ( 8 H X h X HTS S0Os , o] %] ¢ 2
0008 0018 0028 0038 0048 0058 0068 0078 0088 0098 00A8 00B8 010C 00D8 010D 00F8
HT EM ) 9 [ Y [ y HTJ sGccl 8§ $ E U é y
0009 0019 0029 0039 0049 0059 0069 0079 0089 0099 0160 0161 00C9 0172 00E9 0173
233
LF SUB * z J z j z VTS ScCl E & E U e G
000A 001A 002A 003A 004A 005A 006A 007A 008A 009A 0112 0113 0118 00DA 0119 00FA
VT ESC + g K [ k { PLD csl G g E 0] & a
000B 001B 002B 003B 004B 0058 0068 007B 008B 0098 0122 0123 00CB 00DB 00EB 00FB
FF FS , < L \ [ | PLU ST T ¢ E U é i
000C 001C 002C 003C 004C 005C 006C 007C 008C 009C 0166 0167 0116 00DC 0117 00FC
CR GS - = M ] m } RI 0SC SHY N i 0 i a
000D 001D 002D 003D 004D 005D 006D 007D 008D 009D 00AD  014A 00CD 0168 00ED 0169
SO RS : > N A n ~ SS2 PM z z i U i a
000E 001E 002E 003E 004E 005E 006E 007E 008E 009E 017D 017E 00CE 016A 00EE 016B
Sl us / ? 0 _ ) DEL SS3 APC - n T R 1
000F 001F 002F 003F 004F 005F 006F 007F 008F 009F 00AF 014B 012A 00DF 012B 02D9

Identical to ASCII

Identical to Latin-1
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How Is Type Encoded?

ISO/IEC 8859-5

Latin / Cyrillic

Unicode values for each character are
listed in gray below the character. These
do not necessarily match the hex code for
the character on the current table.

0 1 2 3 4 5 6 7 8 9 A B c D E F
NUL DLE  SP 0 @ P p PAD DCS NBSP A P a p Ne
0000 0010 0020 0030 0040 0050 0060 0070 0080 0090  O0OAO 0410 0420 0430 0440 2116
SOH  DC1 ! 1 A Q a q HOP  PU1 E B c 6 c é
0001 0011 0021 0031 0041 0051 0061 0071 0081 0091 0401 0411 0421 0431 0441 0451
STX DC2 *“ 2 B R b r BPH PU2 B B T B T f
0002 0012 0022 0032 0042 0052 0062 0072 0082 0092 0402 0412 0422 0432 0442 0452
ETX DC3 # 3 c s c s NBH  STS r r y r y f
0003 0013 0023 0033 0043 0053 0063 0073 0083 0093 0403 0413 0423 0433 0443 0453
EOT DC4 § 4 D T d t IND CCH € i} ® a @ e
0004 0014 0024 0034 0044 0054 0064 0074 0084 0094 0404 0414 0424 0434 0444 0454
ENQ NAK % 5 E u e u NEL MW s E X e X s
0005 0015 0025 0035 0045 0055 0065 0075 0085 0095 0405 0415 0425 0435 0445 0455
ACK SYN & 6 F v f v SSA  SPA | X U * u i
0006 0016 0026 0036 0046 0056 0066 0076 0086 0096 0406 0416 0426 0436 0446 0456
BEL ETB 7 G w g w ESA EPA | 3 Y 3 " i
0007 0017 0027 0037 0047 0057 0067 0077 0087 0097 0407 0417 0427 0437 0447 0457
BS CAN ¢ 8 H X h X HTS sOS  J n Il " w j
0008 0018 0028 0038 0048 0058 0068 0078 0088 0098 0408 0418 0428 0438 0448 0458
HT EM ) 9 [ Y i y HTJ sGCl b n Ly i w ™
0009 0019 0029 0039 0049 0059 0069 0079 0089 0099 0409 0419 0429 0439 0449 0459
LF suB  * : J z j z VTS  SCl Ho K b K b b
000A  001A  002A  003A  004A  005A  006A  O007A  008A  009A  040A  O041A  042A  043A  044A  045A
VT ESC  + : K [ k { PLD  csSI h n bl n bl h
000B  001B  002B  003B  004B  005B  006B  007B  008B  009B  040B  041B  042B  043B  044B  045B
FF FS , < L \ [ | PLU ST K M b M b &
000C  001C  002C  003C  004C  005C  006C  007C  008C  009C  040C  041C  042C  043C  044C  045C
CR GS - = M ] m } RI 0SC  SHY H 3 H ° §
0000 001D 002D 003D 004D 005D 006D 007D 008D 009D  OOAD 041D 042D 043D 044D  Q0A7
o) RS . > N A n ~ SS2 PM y o o) o 0 y
000E  001E 002E  003E  O004E  005E  OO06E  007E  O008E  OO9E  O40E  O41E 042E  043E  044E  045E
sl us / ? o) _ o DEL SS3 APC U n A n 2 m
000F  001F 002F  003F  O004F  005F  OO06F  007F  O008F  O09F  040F  041F 042F  043F  044F  045F

Identical to ASCII

Identical to Latin-1
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How Is Type Encoded?

ISO/IEC 8859-6

Latin / Arabic

Designed to cover languages using the Arabic alphabet. Only
nominal letters are encoded, no preshaped forms of the letters, so

shaping processing is required for display. It was never very popular.

Unicode values for each character are
listed in gray below the character. These
do not necessarily match the hex code for
the character on the current table.

0 1 2 3 4 5 6 7 8 9 A B c D E F
NUL DLE  SP 0 @ P p PAD  DCS  NBSP 5 . 3
0000 0010 0020 0030 0040 0050 0060 0070 0080 0090  0OAD 0630 0640 0650
SOH  DC1 ! 1 A Q a q HOP  PU1 e B )
0001 0011 0021 0031 0041 0051 0061 0071 0081 0091 0621 0631 0641 0651
STX DC2 *“ 2 B R b r BPH  PU2 i 3 K)
0002 0012 0022 0032 0042 0052 0062 0072 0082 0092 0622 0632 0642 0652
ETX DC3 # 3 c s c s NBH  STS i o J

0003 0013 0023 0033 0043 0053 0063 0073 0083 0093 0623 0633 0643

EOT DC4 § 4 D T d t IND CCH = 5 b J

0004 0014 0024 0034 0044 0054 0064 0074 0084 0094  00A4 0624 0634 0644

ENQ NAK % 5 E u e u NEL MW | wo o

0005 0015 0025 0035 0045 0055 0065 0075 0085 0095 0625 0635 0645

ACK SYN & 6 F v f v SSA  SPA s o o

0006 0016 0026 0036 0046 0056 0066 0076 0086 0096 0626 0636 0646

BEL ETB 7 G w g w ESA  EPA [ b o

0007 0017 0027 0037 0047 0057 0067 0077 0087 0097 0627 0637 0647

BS CAN ¢ 8 H X h X HTS  SOS o b 9

0008 0018 0028 0038 0048 0058 0068 0078 0088 0098 0628 0638 0648

HT EM ) 9 [ Y i y HTJ SGCI 6 e s

0009 0019 0029 0039 0049 0059 0069 0079 0089 0099 0629 0639 0649

LF suB  * : J z j z VTS  SCl o ¢ S

000A  001A  002A  003A  004A  005A  006A  O007A  008A  009A 062A  063A  064A

VT ESC  + : K [ k { PLD  csSI : &

000B  001B  002B  003B  004B  005B  006B  007B  008B  009B 061B  062B 0648

FF FS , < L \ [ | PLU ST . z

000C  001C  002C  003C  004C  005C  006C  007C  008C  009C  060C 062C 064C

CR GS - = M ] m } RI OSC  sHY 2

0000 001D 002D 003D 004D 005D 006D 007D 008D 009D  OOAD 062D 064D

o) RS . > N A n ~ SS2 PM ¢

000E  001E 002E  003E  O004E  005E  O006E  007E  O008E 009 062E 064E

sl us / ? o) _ o DEL  SS3  APC < 5

000F  001F 002F  003F  O004F  005F  OQO06F  007F  008F  OO9F 061F 062F 064F

Identical to ASCII

Identical to Latin-1
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How Is Type Encoded?

ISO/IEC 8859-7

Latin / Greek

Unicode values for each character are
listed in gray below the character. These
do not necessarily match the hex code for
the character on the current table.

0 1 2 3 4 5 6 7 8 9 A B c D E F
NUL DLE  SP 0 @ P p PAD DCS  NBSP ° i n o ™
0000 0010 0020 0030 0040 0050 0060 0070 0080 0090  OOAO  0O0BO 0390  03A0  03B0  03CO
SOH  DC1 ! 1 A Q a q HOP  PU1 : + A P a o
0001 0011 0021 0031 0041 0051 0061 0071 0081 0091 2018 00B1 0391 03A1  03B1  03CI
STX DC2 *“ 2 B R b r BPH  PU2 ’ 2 B B <
0002 0012 0022 0032 0042 0052 0062 0072 0082 0092 2019 00B2 0392 03B2  03C2
ETX DC3 # 3 c s c s NBH STS £ s r by y o
0003 0013 0023 0033 0043 0053 0063 0073 0083 0093  O00A3  00B3 0393  03A3  03B3  03C3
EOT DC4 § 4 D T d t IND CCH € A T 5 T
0004 0014 0024 0034 0044 0054 0064 0074 0084 0094  20AC 0384 0394  03A4  03B4  03C4
ENQ NAK % 5 E u e u NEL MW O E Y £ u
0005 0015 0025 0035 0045 0055 0065 0075 0085 0095  20AF 0385 0395  03A5  03B5  03C5
ACK SYN & 6 F v f v SSA  SPA ! A z ) Z 0
0006 0016 0026 0036 0046 0056 0066 0076 0086 0096  OOA6 0386 0396  03A6  03B6  03C6
BEL ETB 7 G w g w ESA EPA  § H X n X
0007 0017 0027 0037 0047 0057 0067 0077 0087 0097  OOA7  00B7 0397  03A7  03B7  03C7
BS CAN ¢ 8 H X h X HTS  SOS E ) Y 0 w
0008 0018 0028 0038 0048 0058 0068 0078 0088 0098  OOAS 0388 0398  03A8  03B8  03C8
HT EM ) 9 [ Y i y HTJ SGCl  © H [ Q | w
0009 0019 0029 0039 0049 0059 0069 0079 0089 0099  OOA9 0389 0399  03A9  03B9  03C9
LF suB  * : J z j z VTS  SCl . 1 K i K i
000A  001A  002A  003A  004A  005A  006A  O007A  008A  009A  037A  038A  039A  03AA  03BA  03CA
VT ESC  + : K [ k { PLD  CSI « » A \% A 0
000B  001B  002B  003B  004B  005B  006B  007B  008B  009B  OOAB  00BB 0398  03AB  03BB  03CB
FF FS , < L \ [ | PLU ST - (o) M a m 6
000C  001C  002C  003C  004C  005C  006C  007C  008C  009C  OOAC  038C  039C  03AC  03BC  03CC
CR GS - = M ] m } RI 0SC  SHY % N ¢ v 0
0000 001D 002D 003D 004D 005D 006D 007D 008D 009D  OOAD  00BD 039D  03AD  03BD  03CD
o) RS . > N A n ~ SS2 PM Y = A € W
000E  001E 002E  003E  O004E  005E  O006E  007E  O008E 009 038E  039F  O03AE  03BE  03CE
sl us / ? o) _ o DEL SS3 APC - Q o) i 0

000F  001F 002F  003F  O004F  005F  OO06F  007F  O008F  OQ09F 2015 038F  039F  03AF  03BF

Identical to ASCII

Identical to Latin-1
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How Is Type Encoded?

0 1 2 3 4 5 6 7 8 9 A B C D E F
5 -
0 NUL DLE SP 0 @ P : p PAD DCS NBSP  ° N ]
0000 0010 0020 0030 0040 0050 0060 0070 0080 0090 00A0 00BO 05D0 05E0
1 SOH DC1 ! 1 A Q a q HOP PU1 + 2 o)
Latin / Hebrew 0001 0011 0021 0031 0041 0051 0061 0071 0081 0091 00B1 05D1 05E1
2 STX DC2 “ 2 B R b r BPH PU2 ¢ 2 2 v
0002 0012 0022 0032 0042 0052 0062 0072 0082 0092 00A2 00B2 05D2 05E2
3 ETX DC3 # 8 (03 S G 5 NBH STS £ 3 T 9
0003 0013 0023 0033 0043 0053 0063 0073 0083 0093 00A3 00B3 05D3 05E3
4 EOT DC4 $ 4 D T d t IND CCH <! hl 9
0004 0014 0024 0034 0044 0054 0064 0074 0084 0094 00A4 00B4 05D4 05E4
5 ENQ NAK % 5 E U e u NEL MW ¥ u 1 %
0005 0015 0025 0035 0045 0055 0065 0075 0085 0095 00A5 00B5 05D5 05E5
6 ACK SYN & 6 F V f v SSA SPA ! 1 T ¥
0006 0016 0026 0036 0046 0056 0066 0076 0086 0096 00A6 00B6 05D6 05E6
7 BEL ETB ! 7 G w g w ESA EPA 8§ n P
0007 0017 0027 0037 0047 0057 0067 0077 0087 0097 00A7 00B7 05D7 05E7
8 BS CAN ( 8 H X h X HTS SOS s (V] 1
0008 0018 0028 0038 0048 0058 0068 0078 0088 0098 00A8 00B8 05D8 05E8
9 HT EM ) 9 | Y i y HTJ SGCI © 1 » ]
0009 0019 0029 0039 0049 0059 0069 0079 0089 0099 00A9 00B9 05D9 05E9
A LF SUB * : J z j z VTS SClI a ° ] n
000A 001A 002A 003A 004A 005A 006A 007A 008A 009A 00AA 00BA 05DA 05EA
B VT ESC + ; K [ k { PLD (o] « » b}
000B 001B 002B 003B 004B 005B 006B 007B 008B 009B 00AB 00BB 05DB
C EE FS , < L \ | | PLU ST .l Ya 5
oooC 001C 002C 003C 004C 005C 006C 007C 008C 009C 00AC 00BC 05DC
D CR GS - = M ] m } RI osC SHY Y D LRM
000D 001D 002D 003D 004D 005D 006D 007D 008D 009D 00AD 00BD 05DD 200E
E SO RS . > N a n = SS2 PM ® A n RLM
000E 001E 002E 003E 004E 005E 006E 007E 008E 009E 00AE 00BE 05DE 200F
Unicode values for each character are
listed in gray below the character. These F Sl us / ? (6] _ o DEL SS3 APC B _ ]
do not necessarily match the hex code for 000F 001F 002F 003F 004F 005F 006F 007F 008F 009F 00AF 2017 05DF

the character on the current table.

Identical to ASCII Identical to Latin-1
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How Is Type Encoded?

ISO/IEC 8859-9

Latin-5 / Turkish

Unicode values for each character are
listed in gray below the character. These
do not necessarily match the hex code for
the character on the current table.

0 1 2 3 4 5 6 7 8 9 A B C D E F
NUL DLE SP 0 @ P p PAD DCS NBSP  ° A G a o]
0000 0010 0020 0030 0040 0050 0060 0070 0080 0090 00A0 00B0 00CO 011E 00EO 011F
SOH DC1 ! 1 A Q a q HOP PU1 i + A N a fi
0001 0011 0021 0031 0041 0051 0061 0071 0081 0091 00A1 00B1 00C1 00D1 00E1 00F1
STX DC2 “ 2 B R b r BPH PU2 ¢ 2 A l¢] E] )
0002 0012 0022 0032 0042 0052 0062 0072 0082 0092 00A2 00B2 00C2 00D2 00E2 00F2
ETX DC3 # 3 C S G s NBH STS £ 3 A o) a )
0003 0013 0023 0033 0043 0053 0063 0073 0083 0093 00A3 00B3 00C3 00D3 00E3 00F3
EOT DC4 $ 4 D T d t IND CCH a A l¢) El )
0004 0014 0024 0034 0044 0054 0064 0074 0084 0094 00A4 00B4 00C4 00D4 00E4 00F4
ENQ NAK % 5 E U e u NEL MW ¥ y A 6] a )
0005 0015 0025 0035 0045 0055 0065 0075 0085 0095 00A5 00B5 00C5 00D5 00E5 00F5
ACK SYN & 6 F \Y f v SSA SPA ! q Y3 l¢) ® o)
0006 0016 0026 0036 0046 0056 0066 0076 0086 0096 00A6 00B6 00C6 00D6 00E6 00F6
BEL ETB ‘ 7 G w g w ESA EPA § C x c +
0007 0017 0027 0037 0047 0057 0067 0077 0087 0097 00A7 00B7 00C7 00D7 00E7 00F7
BS CAN ( 8 H X h X HTS S0S R E @ é 2
0008 0018 0028 0038 0048 0058 0068 0078 0088 0098 00A8 00B8 00C8 00D8 00E8 00F8
HT EM ) 9 I Y i y HTJ SGClI  © 1 E V] é U
0009 0019 0029 0039 0049 0059 0069 0079 0089 0099 00A9 00B9 00C9 00D9 00E9 00F9
LF SUB & 2 J z i z VTS Scl 2 ? E U] é U
000A 001A 002A 003A 004A 005A 006A 007A 008A 009A 00AA  00BA 00CA 00DA 00EA 00FA
VT ESC + 0 K [ k { PLD csl « » E 0] é a
000B 001B 002B 003B 004B 005B 006B 007B 008B 009B 00AB 00BB 00CB 00DB 00EB 00FB
FF FS , < L \ I | PLU ST A Y i U] i u
000C 001C 002C 003C 004C 005C 006C 007C 008C 009C 00AC 00BC 00cC 00DC 00EC 00FC
CR GS = = M 1 m } RI 0SsC SHY % i i i I
000D 001D 002D 003D 004D 005D 006D 007D 008D 009D 00AD 00BD 00CD 0130 00ED 0131
SO RS ; > N A n ~ SS2 PM ® % i S i s
000E 001E 002E 003E 004E 005E 006E 007E 008E 009E 00AE 00BE 00CE 015E 00EE 015F
Sl us / ? 0 _ o DEL SS3 APC - ¢ i R i ¥
000F 001F 002F 003F 004F 005F 006F 007F 008F 009F 00AF 00BF 00CF 00DF 00EF 00FF

Identical to ASCII

Identical to Latin-1
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How Is Type Encoded?

ISO/IEC 8859-10

Latin-6 / Nordic

Unicode values for each character are
listed in gray below the character. These
do not necessarily match the hex code for
the character on the current table.

0 1 2 3 4 5 6 7 8 9 A B C D E F
NUL DLE SP 0 @ P p PAD DCS NBSP  ° A 5} 3 )
0000 0010 0020 0030 0040 0050 0060 0070 0080 0090 00A0 00B0 0100 00D0 0101 00F0
SOH DC1 ! 1 A Q a q HOP PU1 A 3 A N a n
0001 0011 0021 0031 0041 0051 0061 0071 0081 0091 0104 0105 00C1 0145 00E1 0146
STX DC2 “ 2 B R b r BPH PU2 E & A l¢] E] )
0002 0012 0022 0032 0042 0052 0062 0072 0082 0092 0112 0113 00C2 014C 00E2 014D
ETX DC3 # 3 C S G s NBH STS G g A o) a )
0003 0013 0023 0033 0043 0053 0063 0073 0083 0093 0122 0123 00C3 00D3 00E3 00F3
EOT DC4 $ 4 D T d t IND CCH T 1 A l¢) El )
0004 0014 0024 0034 0044 0054 0064 0074 0084 0094 012A 012B 00C4 00D4 00E4 00F4
ENQ NAK % 5 E U e u NEL MW T 7 A 6] a )
0005 0015 0025 0035 0045 0055 0065 0075 0085 0095 0128 0129 00C5 00D5 00E5 00F5
ACK SYN & 6 F Y f v SSA SPA K K Y3 l¢) ® o)
0006 0016 0026 0036 0046 0056 0066 0076 0086 0096 0136 0137 00C6 00D6 00E6 00F6
BEL ETB ‘ 7 G w g w ESA EPA § L U] i i
0007 0017 0027 0037 0047 0057 0067 0077 0087 0097 00A7 00B7 012E 0168 012F 0169
BS CAN ( 8 H X h X HTS S0S L I ¢ @ ¢ 2
0008 0018 0028 0038 0048 0058 0068 0078 0088 0098 013B 013C 010C 00D8 010D 00F8
HT EM ) 9 I Y i y HTJ SGClI b d E U] é y
0009 0019 0029 0039 0049 0059 0069 0079 0089 0099 0110 0111 00C9 0172 00E9 0173
LF SUB * ; J z i z VTS Scl S § E U] e G
000A 001A 002A 003A 004A 005A 006A 007A 008A 009A 0160 0161 0118 00DA 0119 00FA
VT ESC + o K [ k { PLD csl T ¢ E 0] é @
000B 001B 002B 003B 004B 005B 006B 007B 008B 009B 0166 0167 00CB 00DB 00EB 00FB
FF FS ) < L \ I | PLU ST z z E U] é u
000C 001C 002C 003C 004C 005C 006C 007C 008C 009C 017D 017E 0116 00DC 0117 00FC
CR GS - = M 1 m } RI 0SC SHY - i Y i y
000D 001D 002D 003D 004D 005D 006D 007D 008D 009D 00AD 2015 00CD 00DD 00ED 00FD
SO RS : > N A n ~ SS2 PM U] d i b i b
000E 001E 002E 003E 004E 005E 006E 007E 008E 009E 016A 016B 00CE 00DE 00EE 00FE
Sl us / ? 0 _ o DEL SS3 APC N n i R i K
000F 001F 002F 003F 004F 005F 006F 007F 008F 009F 014A 014B 00CF 00DF 00EF 0138

Identical to ASCII

Identical to Latin-1
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How Is Type Encoded?

ISO/IEC 8859-11

Latin / Thai

Unicode values for each character are
listed in gray below the character. These
do not necessarily match the hex code for
the character on the current table.

0 1 2 3 4 5 6 7 8 9 A B C D E F
NUL DLE SP 0 @ P p PAD DCS NBSP 9 I 5 L o
0000 0010 0020 0030 0040 0050 0060 0070 0080 0090 00A0 0E10 0E20 0E30 0E40 0E50
SOH DC1 ! 1 A Q a q HOP PU1 n €N b & w ®
0001 0011 0021 0031 0041 0051 0061 0071 0081 0091 0EO1 0ENM 0E21 0E31 0EM 0E51
STX DC2 “ 2 B R b r BPH PU2 a ol ] 1 1 G]
0002 0012 0022 0032 0042 0052 0062 0072 0082 0092 0E02 0E12 0E22 0E32 0E42 0E52
ETX DC3 # 8 (03 S © S NBH STS L] o 9 | 1 [
0003 0013 0023 0033 0043 0053 0063 0073 0083 0093 0E03 0E13 0E23 0E33 0E43 0E53
EOT DC4 $ 4 D T d t IND CCH A 9] q & )| &
0004 0014 0024 0034 0044 0054 0064 0074 0084 0094 0E04 0E14 0E24 0E34 0E44 0E54
ENQ NAK % 5 E U e u NEL MW A ) a & 1 &
0005 0015 0025 0035 0045 0055 0065 0075 0085 0095 0E05 0E15 0E25 0E35 0E45 0E55
ACK SYN & 6 7 \% f v SSA SPA L 3] 1 & | ‘:>
0006 0016 0026 0036 0046 0056 0066 0076 0086 0096 0E06 0E16 0E26 0E36 0E46 0E56
BEL ETB ! 7 G W g w ESA EPA N n 2 & & o
0007 0017 0027 0037 0047 0057 0067 0077 0087 0097 0E07 0E17 0E27 0E37 0E47 0E57
231 247
BS CAN  ( 8 H X h X HTS SOS  a 5 A &
0008 0018 0028 0038 0048 0058 0068 0078 0088 0098 OEO08 0E18 0E28 0E38 OE48 0E58
HT EM ) 9 [ Y [ y HTJ SGCl  a u ¥ o o
0009 0019 0029 0039 0049 0059 0069 0079 0089 0099 0E09 0E19 0E29 0E39 0E49 0E59
LF SUB * : J A j z VTS SCI af U d o o” “l
000A 001A 002A 003A 004A 005A 006A 007A 008A 009A 0EOA 0E1A 0E2A 0E3A OE4A 0E5A
2 ESC + g K [ k { PLD csl a i % om
000B 001B 002B 003B 004B 005B 006B 007B 008B 009B OEOB O0E1B 0E2B 0E4B OES5B
EE FS , < L \ | | PLU ST al W " o
000C 001C 002C 003C 004C 005C 006C 007C 008C 009C OEOC 0E1C 0E2C OE4C
CR GS = = M ] m } RI 0sSC  ao W a S
000D 001D 002D 003D 004D 005D 006D 007D 008D 009D 0EOD 0E1D 0E2D 0E4D
o) RS . > N A n ~ SS2 PM :;] w o
000E 001E 002E 003E 004E 005E 006E 007E 008E 009E OEOE OE1E OE2E OE4E
Sl us / ? (6] _ o DEL SS3 APC Il % “ B ®
000F 001F 002F 003F 004F 005F 006F 007F 008F 009F OEOF OE1F OE2F OE3F OE4F

Identical to ASCII

Identical to Latin-1

Dubberly Design Office / Understanding Digital Typography



How Is Type Encoded?

ISO/IEC 8859-12

Latin / Devanagari

The work in making a 8859 codepage for Devanagari — an abugida
(a segmental writing system based on consonants where vowels
are secondary notation) alphabet used in India and Nepal - was
never completed and officially abandoned in 1997. (See page 11 of
Understanding Typography.)

Unicode values for each character are
listed in gray below the character. These
do not necessarily match the hex code for
the character on the current table.

0 1 2 3 4 5 6 7 8 9
NUL DLE  SP 0 @ P p PAD  DCS
0000 0010 0020 0030 0040 0050 0060 0070 0080 0090
SOH  DC1 ! 1 A Q a q HOP  PU1
0001 0011 0021 0031 0041 0051 0061 0071 0081 0091
STX DC2 *“ 2 B R b r BPH  PU2
0002 0012 0022 0032 0042 0052 0062 0072 0082 0092
ETX DC3 # 3 c s c s NBH  STS
0003 0013 0023 0033 0043 0053 0063 0073 0083 0093
EOT DC4 § 4 D T d t IND CCH
0004 0014 0024 0034 0044 0054 0064 0074 0084 0094
ENQ NAK % 5 E u e u NEL MW
0005 0015 0025 0035 0045 0055 0065 0075 0085 0095
ACK SYN & 6 F v f v SSA  SPA
0006 0016 0026 0036 0046 0056 0066 0076 0086 0096
BEL ETB 7 G w g w ESA  EPA
0007 0017 0027 0037 0047 0057 0067 0077 0087 0097
BS CAN ¢ 8 H X h X HTS  SOS
0008 0018 0028 0038 0048 0058 0068 0078 0088 0098
HT EM ) 9 [ Y i y HTJ SGC
0009 0019 0029 0039 0049 0059 0069 0079 0089 0099
LF suB  * : J z j z VTS  SCl
000A  001A  002A  003A  004A  005A  006A  O007A  008A  009A
VT ESC  + : K [ k { PLD  csSI
000B  001B  002B  003B  004B  005B  006B  007B  008B  009B
FF FS , < L \ [ | PLU ST
000C  001C  002C  003C  004C  005C  006C  007C  008C  009C
CR GS - = M ] m } RI 0SsC
0000 001D 002D 003D 004D 005D 006D 007D 008D 009D
o) RS . > N A n ~ SS2 PM
000E  001E 002E  003E  O004E  005E  O006E  007E  O008E 009
sl us / ? o) _ o DEL  SS3  APC
000F  001F 002F  003F  O004F  005F  OQO06F  007F  008F  OO9F

Identical to ASCII
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How Is Type Encoded?

ISO/IEC 8859-13

Latin-7 / Baltic Rim

Unicode values for each character are
listed in gray below the character. These
do not necessarily match the hex code for
the character on the current table.

0 1 2 3 4 5 6 7 8 9 A B C D E F
NUL DLE SP 0 @ P p PAD DCS NBSP  ° A S a 3
0000 0010 0020 0030 0040 0050 0060 0070 0080 0090 00A0 00B0O 0104 0160 0105 0161
SOH DC1 ! 1 A Q a q HOP PU1 ” + L N i f
0001 0011 0021 0031 0041 0051 0061 0071 0081 0091 201D 00B1 012E 0143 012F 0144
STX DC2 “ 2 B R b r BPH PU2 ¢ 2 A N 3 n
0002 0012 0022 0032 0042 0052 0062 0072 0082 0092 00A2 00B2 0100 0145 0101 0146
ETX DC3 # 3 C S c s NBH STS £ 3 ¢ o) ¢ )
0003 0013 0023 0033 0043 0053 0063 0073 0083 0093 00A3 00B3 0106 00D3 0107 00F3
EOT DC4 $ 4 D T d t IND CCH a “ A o] ] )
0004 0014 0024 0034 0044 0054 0064 0074 0084 0094 00A4 201C 00C4 014C 00E4 014D
ENQ NAK % 5 E u e u NEL MW . u A o) a )
0005 0015 0025 0035 0045 0055 0065 0075 0085 0095 201E 00B5 00C5 00D5 00E5 00F5
ACK SYN & 6 F \Y, f v SSA SPA g 1 E l¢] e )
0006 0016 0026 0036 0046 0056 0066 0076 0086 0096 00A6 00B6 0118 00D6 0119 00F6
BEL ETB ‘ 7 G w g w ESA EPA § E x & +
0007 0017 0027 0037 0047 0057 0067 0077 0087 0097 00A7 00B7 0112 00D7 0113 00F7
BS CAN ( 8 H X h X HTS S0S 1] 2 ¢ 0] & y
0008 0018 0028 0038 0048 0058 0068 0078 0088 0098 00D8 00F8 010C 0172 010D 0173
HT EM ) 9 I Y i y HTJ SGCI © 1 E 2 é t
0009 0019 0029 0039 0049 0059 0069 0079 0089 0099 00A9 00B9 00C9 0141 00E9 0142
LF SUB * z J z j z VTS SCl R r z S z $
000A 001A 002A 003A 004A 005A 006A 007A 008A 009A 0156 0157 0179 015A 017A 015B
VT ESC + 0 K [ k { PLD csl « » E 0 é v
000B 001B 002B 003B 004B 005B 006B 007B 008B 009B 00AB 00BB 0116 016A 0117 016B
FF FS , < L \ I | PLU ST - Y% G U] g u
000C 001C 002C 003C 004C 005C 006C 007C 008C 009C 00AC 00BC 0122 00DC 0123 00FC
CR GS . = M ] m } RI 0SC SHY % K z k z
000D 001D 002D 003D 004D 005D 006D 007D 008D 009D 00AD 00BD 0136 0178 0137 017C
SO RS . > N A n ~ SS2 PM ® % T z i z
000E 001E 002E 003E 004E 005E 006E 007E 008E 009E 00AE 00BE 012A 017D 012B 017E
Sl us / ? o) _ ) DEL SS3 APC Y ® L R | :
000F 001F 002F 003F 004F 005F 006F 007F 008F 009F 00C6 00E6 013B 00DF 013C 2019

Identical to ASCII

Identical to Latin-1
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How Is Type Encoded?

ISO/IEC 8859-14

Latin-8 / Celtic

Unicode values for each character are
listed in gray below the character. These
do not necessarily match the hex code for
the character on the current table.

0 1 2 3 4 5 6 7 8 9 A B C D E F
NUL DLE SP 0 @ P p PAD DCS NBSP F A W a W
0000 0010 0020 0030 0040 0050 0060 0070 0080 0090 00A0 1E1E 00CO 0174 00E0 0175
SOH DC1 ! 1 A Q a q HOP PU1 B f A N a fi
0001 0011 0021 0031 0041 0051 0061 0071 0081 0091 1E02 1E1F 00C1 00D1 00E1 00F1
STX DC2 “ 2 B R b r BPH PU2 b G A 6] a )
0002 0012 0022 0032 0042 0052 0062 0072 0082 0092 1E03 0120 00C2 00D2 00E2 00F2
ETX DC3 # 3 C S G s NBH STS £ g A o) a )
0003 0013 0023 0033 0043 0053 0063 0073 0083 0093 00A3 0121 00C3 00D3 00E3 00F3
EOT DC4 $ 4 D T d t IND CCH ¢ M A l¢) El )
0004 0014 0024 0034 0044 0054 0064 0074 0084 0094 010A 1E40 00C4 00D4 00E4 00F4
ENQ NAK % 5 E u e u NEL MW ¢ m A o] a )
0005 0015 0025 0035 0045 0055 0065 0075 0085 0095 010B 1E41 00C5 00D5 00E5 00F5
ACK SYN & 6 F Y f v SSA SPA D q Y3 l¢) ® o)
0006 0016 0026 0036 0046 0056 0066 0076 0086 0096 1E0A 00B6 00C6 00D6 00E6 00F6
BEL ETB ‘ 7 G W g w ESA EPA § P o] T ¢ t
0007 0017 0027 0037 0047 0057 0067 0077 0087 0097 00A7 1E56 00C7 1E6A 00E7 1E6B
BS CAN ( 8 H X h X HTS S0S W W E @ é 2
0008 0018 0028 0038 0048 0058 0068 0078 0088 0098 1E80 1E81 00C8 00D8 00E8 00F8
HT EM ) 9 [ Y i y HTJ SGClI  © p E V] é U
0009 0019 0029 0039 0049 0059 0069 0079 0089 0099 00A9 1E57 00C9 00D9 00E9 00F9
LF SUB 2 : J z i z VTS Scl W W E U] é U
000A 001A 002A 003A 004A 005A 006A 007A 008A 009A 1E82 1E83 00CA 00DA 00EA 00FA
VT ESC + g K [ k { PLD csl d S E 0] & a
000B 001B 002B 003B 004B 005B 006B 007B 008B 009B 1E0B 1E60 00CB 00DB 00EB 00FB
FF FS ) < L \ I | PLU ST Y y i U] i u
000C 001C 002C 003C 004C 005C 006C 007C 008C 009C 1EF2 1EF3 00CC 00DC 00EC 00FC
CR GS - = M ] m } RI 0SC SHY W i Y i y
000D 001D 002D 003D 004D 005D 006D 007D 008D 009D 00AD 1E84 00CD 00DD 00ED 00FD
SO RS ; > N A n ~ SS2 PM ® W i \% i ¥
000E 001E 002E 003E 004E 005E 006E 007E 008E 009E 00AE 1E85 00CE 0176 00EE 0177
Sl us / ? 0 _ o DEL SS3 APC \% $ i R i ¥
000F 001F 002F 003F 004F 005F 006F 007F 008F 009F 0178 1E61 00CF 00DF 00EF 00FF

Identical to ASCII

Identical to Latin-1
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How Is Type Encoded?

ISO/IEC 8859-15

Latin-9

Unicode values for each character are
listed in gray below the character. These
do not necessarily match the hex code for
the character on the current table.

0 1 2 3 4 5 6 7 8 9 A B o D E F
NUL DLE SP 0 @ P p PAD DCS NBSP  ° A o) a )
0000 0010 0020 0030 0040 0050 0060 0070 0080 0090 00A0 00B0 00CO 00D0 00EO 00F0
SOH DC1 ! 1 A Q a q HOP PU1 i + A N a fi
0001 0011 0021 0031 0041 0051 0061 0071 0081 0091 00A1 00B1 00C1 00D1 00E1 00F1
STX DC2 “ 2 B R b r BPH PU2 ¢ 2 A l¢] E] )
0002 0012 0022 0032 0042 0052 0062 0072 0082 0092 00A2 00B2 00C2 00D2 00E2 00F2
ETX DC3 # 3 C S @ s NBH STS £ 3 A o) a )
0003 0013 0023 0033 0043 0053 0063 0073 0083 0093 00A3 00B3 00C3 00D3 00E3 00F3
EOT DC4 $ 4 D T d t IND CCH € z A 6] a )
0004 0014 0024 0034 0044 0054 0064 0074 0084 0094 20AC 017D 00C4 00D4 00E4 00F4
ENQ NAK % 5 E U e u NEL MW ¥ y A 6] a )
0005 0015 0025 0035 0045 0055 0065 0075 0085 0095 00A5 00B5 00C5 00D5 00E5 00F5
ACK SYN & 6 F \Y; f v SSA SPA ] 1 £ o) ® o)
0006 0016 0026 0036 0046 0056 0066 0076 0086 0096 0160 00B6 00C6 00D6 00E6 00F6
BEL ETB ‘ 7 G w g w ESA EPA § C x c +
0007 0017 0027 0037 0047 0057 0067 0077 0087 0097 00A7 00B7 00C7 00D7 00E7 00F7
BS CAN ( 8 H X h X HTS S0S § z E @ é 2
0008 0018 0028 0038 0048 0058 0068 0078 0088 0098 0161 017E 00C8 00D8 00E8 00F8
HT EM ) 9 I Y i y HTJ SGClI © 1 E V] é U
0009 0019 0029 0039 0049 0059 0069 0079 0089 0099 00A9 00B9 00C9 00D9 00E9 00F9
LF SUB & 2 J z i z VTS scl a ° E U] é U
000A 001A 002A 003A 004A 005A 006A 007A 008A 009A 00AA  00BA 00CA 00DA 00EA 00FA
VT ESC + 0 K [ k { PLD csl « » E 0] é a
000B 001B 002B 003B 004B 005B 006B 007B 008B 009B 00AB 00BB 00CB 00DB 00EB 00FB
FF FS , < L \ I | PLU ST 8 CE i U] i u
000C 001C 002C 003C 004C 005C 006C 007C 008C 009C 00AC 0152 00cC 00DC 00EC 00FC
CR GS . = M 1 m } RI 0SsC SHY e i Y i y
000D 001D 002D 003D 004D 005D 006D 007D 008D 009D 00AD 0153 00CD 00DD 00ED 00FD
SO RS ; > N A n ~ SS2 PM ® \% i b i b
000E 001E 002E 003E 004E 005E 006E 007E 008E 009E 00AE 0178 00CE 00DE 00EE 00FE
Sl us / ? 0 _ o DEL SS3 APC - ¢ i R i ¥
000F 001F 002F 003F 004F 005F 006F 007F 008F 009F 00AF 00BF 00CF 00DF 00EF 00FF

Identical to ASCII

Identical to Latin-1

Dubberly Design Office / Understanding Digital Typography



How Is Type Encoded?

ISO/IEC 8859-16

Latin-10 / South-eastern European

Unicode values for each character are
listed in gray below the character. These
do not necessarily match the hex code for
the character on the current table.

0 1 2 3 4 5 6 7 8 9 A B o D E F
NUL DLE SP 0 @ P p PAD DCS NBSP  ° A 5} a d
0000 0010 0020 0030 0040 0050 0060 0070 0080 0090 00A0 00B0 00CO 0110 00EO 0111
SOH DC1 ! 1 A Q a q HOP PU1 A + A N a f
0001 0011 0021 0031 0041 0051 0061 0071 0081 0091 0104 00B1 00C1 0143 00E1 0144
STX DC2 “ 2 B R b r BPH PU2 a ¢ A 6] a )
0002 0012 0022 0032 0042 0052 0062 0072 0082 0092 0105 010C 00C2 00D2 00E2 00F2
ETX DC3 # 3 C S c s NBH STS 2 t A o E] )
0003 0013 0023 0033 0043 0053 0063 0073 0083 0093 0141 0142 0102 00D3 0103 00F3
EOT DC4 $ 4 D T d t IND CCH € z A 6] a )
0004 0014 0024 0034 0044 0054 0064 0074 0084 0094 20AC 017D 00C4 00D4 00E4 00F4
ENQ NAK % 5 E U e u NEL MW ) ’ ¢ 6 ¢ )
0005 0015 0025 0035 0045 0055 0065 0075 0085 0095 201E 201D 0106 0150 0107 0151
ACK SYN & 6 F \Y; f v SSA SPA ] 1 /E o ® o)
0006 0016 0026 0036 0046 0056 0066 0076 0086 0096 0160 00B6 00C6 00D6 00E6 00F6
BEL ETB ‘ 7 G w g w ESA EPA § C S c $
0007 0017 0027 0037 0047 0057 0067 0077 0087 0097 00A7 00B7 00C7 015A 00E7 0158
BS CAN ( 8 H X h X HTS S0S § z E U é (
0008 0018 0028 0038 0048 0058 0068 0078 0088 0098 0161 017E 00C8 0170 00E8 0171
HT EM ) 9 I Y i y HTJ SGClI  © ¢ E V] é U
0009 0019 0029 0039 0049 0059 0069 0079 0089 0099 00A9 010D 00C9 00D9 00E9 00F9
LF SUB & 0 J z j z VTS scl O O E U] é U
000A 001A 002A 003A 004A 005A 006A 007A 008A 009A 0218 0219 00CA 00DA 00EA 00FA
VT ESC + 0 K [ k { PLD csl « » E 0] é a
000B 001B 002B 003B 004B 005B 006B 007B 008B 009B 00AB 00BB 00CB 00DB 00EB 00FB
FF FS , < L \ I | PLU ST z CE i U] i u
000C 001C 002C 003C 004C 005C 006C 007C 008C 009C 0179 0152 00cC 00DC 00EC 00FC
CR GS . = M ] m } RI 0SsC SHY e i E i e
000D 001D 002D 003D 004D 005D 006D 007D 008D 009D 00AD 0153 00CD 0118 00ED 0119
SO RS } > N A n ~ SS2 PM z \% i O i O
000E 001E 002E 003E 004E 005E 006E 007E 008E 009E 017A 0178 00CE 021A 00EE 021B
Sl us / ? 0 _ o DEL SS3 APC z z i R i ¥
000F 001F 002F 003F 004F 005F 006F 007F 008F 009F 0178 017C 00CF 00DF 00EF 00FF

Identical to ASCII

Identical to Latin-1
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Bigb is a character encoding method used in Taiwan, Hong Kong,
and Macau for traditional Chinese characters and BoPoMoFo

(a.k.a zhuyin fuhao, BoPoMoFo is the official Taiwanese system for
phonetically transcribing Chinese). Bigb is a double byte encoding
system capable of encoding thousands of characters; however it is
always used in conjunction with a single byte encoding format such
as ASCII for encoding non-Chinese characters. The Bigb encoding
system is divided into zones, which are dedicated sub-groupings
within the greater encoding system.

This format has been superseded by Unicode and is being phased
out slowly.

Big5 Encoding Zones

Code Range

Description

0x8140 — OXxAOFE

Reserved for user-defined characters, e.g. ¥

0xA140 - 0xA3BF

Graphical characters, e.g. BT

0xA3CO0 - 0xA3FE

Reserved, not for user-defined characters

0xA440 - 0xC67E

Frequently used characters, e.g. EfF

0xC6al1 - OxC8FE

Reserved for user-defined characters

0xC940 - 0xF9D5

Less frequently used characters, e.g. XERF

0xF9D6 - OxFEFE

Reserved for user-defined characters
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Shift JIS

Shift JIS is an encoding system originally developed by the ASCII Windows 1252 ISO/IEC 8859 Shift JIS
corporation in conjunction with Microsoft for encoding the Japanese 256 code points 256 x 16 (4,096) code points 8,836 code points
in one codepage in 16 codepages in one codepage

language. Many versions of Shift JIS exist, often with conflicting
code points. Because of this, it is recommended that software
applications use Unicode instead. Unlike most codepages, which are
16 x 16 in size, Shift JIS is 94 x 94 in size, allowing for a total of 8,836
possible code points (Shift JIS does not fill the entire code space).

This format has been superseded by Unicode and is being phased
out slowly.
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How Is Type Encoded?

KS X 1001

Korean Graphic Character Set for Information Interchange (KS X Windows 1252 ISO/IEC 8859 Shift JIS

1001) is a South Korean character encoding for hangul and hanja 256 code points 256 x 16 (4,096) code points 8,836 code points
in one codepage in 16 codepages in one codepage

ASCII, Greek, Cyrillic, and Japanese kana. KS X 1001 is arranged as
94 x 94 table (similar to Shift JIS).

This format has been superseded by Unicode and is being phased
out slowly.
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Unicode

Unicode dates to 1987, when Joe Becker from Xerox and Lee Collins
and Mark Davis from Apple started investigating the practicalities
of creating a universal character set. The original proposal was for
a 16-bit encoding system (65,563 code points) that would be able

to handle “all the world’s living languages”. In 1996, the Unicode
Consortium, the organization that governs development of the
standard, published Unicode 2, which expanded the standard to a
21-bit system so as to no longer be restricted to 16 bits. This added
encoding space allowed for the encoding of many historic scripts
(e.g. Egyptian Hieroglyphs) and thousands of rarely-used or obsolete
characters that had not been anticipated as needing encoding.

Unicode can be implemented by different character encodings.
The most commonly used encodings are UTF-8 (which uses one byte
for any ASCII characters and retains the ASCII code values, and up to
four bytes for other characters) and UTF-16. The first 256 code points
were made identical to the content of ISO 8859-1 so as to make it
trivial to convert existing western text.

The current version of Unicode is divided into 17 “planes” -
groups of code points designated for specific types of characters.
Each plane has 65,536 (= 2'°) code points. This results in a total
of 1,114,112 code points* Currently, about ten percent of the
potential space is used. Ranges of characters have been tentatively
mapped out for every current and ancient writing system the
Unicode consortium has been able to identify. While Unicode may
eventually need to use another of the spare 11 planes for ideographic
characters, other planes remain, if previously unknown scripts with
tens of thousands of characters are discovered. This 21-bit limit is
therefore unlikely to be reached in the near future.

* The system to handle this many code points is slightly awkward
because a 20-bit (2?°) system could handle only 1,048,576 code
points, so the designers had to move to a 21-bit system of encoding
that has the potential to handle 2,097,152 code points. There is no
discussion of whether there any plans to make use of the greater
possible capacity of a 21-bit system.

Plane 0 covers 65,536 code
points, many more than
ISO 8859, which could have
covered 2,176 but actually
covered far fewer (under
1,000) because there were
many repeating characters.
All of IS0 8859’s covered
characters are also covered
by Unicode. Unlike the

way in which all of the ISO
8859 parts were backwards
compatible with ASCII, the
only portion of Unicode’s
mapping that matches

ISO 8859 is the first 256
characters, which match
ISO 8859-1, the rest have
been re-mapped.

All of ISO 8859 would fit in
this cluster

Unicode Planes & Code Point Ranges

Basic Supplementary
0000-FFFF 10000-1FFFF 20000-2FFFF 30000-DFFFF EOO0O0O-EFFFF FO000-10FFFF
Plane 0: Plane 1: Plane 2: Planes 3-13: Plane 14: Plane 15-16:
Basic Multilingual Supplementary Supplementary Unassigned Supplementary Private Use Area
(BMP) Multilingual Ideographic (=) Special Purpose (PUA)

(SMP) (SIP) (SSP)
0000-OFFF 10000-10FFF 20000-20FFF - EO000-EOFFF 15: PUA-A

1000-1FFF
2000-2FFF
3000-3FFF
4000-4FFF
5000-5FFF
6000-6FFF
7000-7FFF
8000-8FFF
9000-9FFF
AOO00-AFFF
BO0OO-BFFF
C000-CFFF
DO000-DFFF
EO00-EFFF
FOOO-FFFF

11000-11FFF
12000-12FFF
13000-13FFF

16000-16FFF

1B000-1BFFF

1D000-1DFFF

1F000-1FFFF

The Unicode consortium’s credo is:

21000-21FFF
22000-22FFF
23000-23FFF
24000-24FFF
25000-25FFF
26000-26FFF
27000-27FFF
28000-28FFF
29000-29FFF
2A000-2AFFF
2B000-2BFFF

2F000-2FFFF

Unicode provides a unique number for every character,
no matter what the platform,
no matter what the program,

no matter what the language.

FO000-FFFFF

16: PUA-B
100000-10FFFF

The entirety of Unicode’s character
encoding map can be found online at:
www.unicode.org/charts/
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Unicode:
Basic Multilingual Plane

— IS0 8859 would fit in this space,

h for the first 256
The first Unicode plane (Plane 0), the Basic Multilingual Plane (BMP), ASCII oweverexceptior the first

is where most characters have been assigned. The BMP contains (128)
characters for almost all modern languages, and a large number of
special characters. A primary objective for the BMP is to support the
unification of prior character sets as well as characters for writing.
Most of the allocated code points in the BMP are used to encode
Chinese, Japanese, and Korean (CJK) characters.

code points (box 00), it does not
map directly to it. Also, the actual
characters covered by ISO 8859
would need far fewer code points

1ISO 8859
(2,176 possible)

Slaasr:(;lgllultilingual Plane N 00| 01 | ( B3 | 04 | 0 | | 7I i Eﬁu[;
Each numbered box 12 13 14 15 1[N 1B 1C) =
(Bst::;;;sents 256 code points ...... ..|2D|

than the area circled because of

the high number of repeats.

Latin scripts and symbols

Linguistic scripts

Other European scripts
African scripts

Middle Eastem and
Southwest Asian scripts

Central Asian scripts
South Asian scripts
Southeast Asian scripts

East Asian scripts

Unified CJK Han

American scripts

alllllll
L8 S EE
Hs333393548

Symbols

™~

Hessgwsy
PS8 38858
Bsz:235ssHE
Blez>29:2xBs

49
B0 B1 B2 B3 B4 BS B6 B7 BS B9 BA BB BC BD BE BF
e —

D8 D9 DA DB DC DD DE DF iscellaneous characters

Diacritics

UTF-16 sumogates and

Unallocated code points

EO E1 E2 E3 E4 E5 E6 E7 E8 E9 EA EB EC ED EE EF

FO FL F2 F3 F4 F5 F6 F7 F8 F9 R |8 Fc FD fE {8
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Unicode:
8 vs 16 vs 32

Unlike the previously discussed character encoding systems, which
can be only implemented in one way, Unicode code points can be
mapped to “code values” (sequences of values, e.g. 00410A) in several
ways. There are several versions of the Unicode Transformation
Format (UTF), most notably UTF-8, UTF-16, and UTF-32.

While these three versions of UTF can all represent every
character in the Unicode character set, they perform their encoding
in different ways. UTF-8 is the only one of these versions of UTF that
is backward-compatible with ASCII. The other primary difference
between the versions is that while UTF-8 and UTF-16 are variable
width encoding, UTF-32 is fixed width encoding. Variable width
encoding uses fewer bytes for lower numerical values. Fixed width
encoding uses the same number of bytes for all code points. Variable
width encoding is more efficient than fixed width encoding. For
these and other reasons, UTF-8 has become the dominant character
encoding for the World-Wide Web, accounting for more than half of
all webpages.

In webpages, the character encoding is indicated in the header
of the file:

<Content-Type: text/html; charset=utf-8>

ASCII

ISO 8859
(up to 000880)

Basic Multilingual Plane (Plane 0)

Number of Bytes per Code Point
for Different Unicode Ranges

Code Range (hexadecimal) UTF-8 UTF-16 UTF-32
000000 - 00007F 1 byte 2 bytes 4 bytes
000080 - 00009F 2 bytes

0000AO0 - 0003FF

000400 - 0007FF

000800 - 003FFF 3 bytes

004000 - OOFFFF

010000 — O3FFFF 4 bytes 4 bytes

040000 - 10FFFF

One curiosity is that while UTF-8
encodes points 000600 — 00FFFF in 3
bytes, this is not necessary. It is unclear

why this would be done.
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Unicode:
Fonts

Just because the Unicode standard exists does not mean all fonts
make use of its possibilities. Today most typefaces still only work
with a 256 character set. The barriers to taking full advantage of

the Unicode standard are mainly time: designing a typeface, in a
single weight and style, for the Latin-1 set can take months, possibly
years. Creating the glyph drawings for the full Unicode Plane O is a
massive undertaking.

Sources:
www.creativepro.com/blog/typetalk-character-reference

Multi-language “Super Fonts”

Name Characters (#) Glyphs (#) File Size Font Format
Arial 3,415 3,415 756 KB OTF+TTO
Arial Unicode MS 38,917 50,377 22.10 MB OTF+TTO
Bitstream Cyberbit 32,961 50,377 12.70 MB TTF
Bitstream Cyber CJK 30,275 28,686 12.40 MB TTF

Caslon Roman 3,683 3,686 3.70 MB TTF
Code2000 * 53,068 63,546 7.98 MB TTF

DejaVu Sans 5,467 5,762 667 KB OTF+TTO
FreeSerif 7,203 8,995 1.60 MIB TTF

GNU Unifont 63,446 63,449 15.56 MIB Bitmap, TTF
HAN NOM A 32,328 34,147 20.30 MB TTF

Lucida Grande 2,245 2,826 1.07 MB OTF
Microsoft Sans Serif 2,788 3,077 637 KB OTF+TTO
New Gulim 46,567 49,284 24.50 MB TTF
Tahoma 1,912 3,412 681 KB OTF+TTO
Times New Roman 2,790 3,414 816 KB OTF+TTO
TITUS Cyberbit Basic 9,209 10,044 1.91 MB TTF
WenQuanYi Bitmap Song 41,295 154,997 - Multi-strike bitmap
WenQuanYi Zen Hei 42,285 43,643 16.00 MB TTC
WenQuanYi Micro Hei 34,707 48,755 - TTC
Y.OzFontN 21,957 57,621 13.50 MB TTC

* While Code2000 has many characters, the quality of Latin & Hangul is poor.
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Unicode:
Bi-direction

Early computer systems were designed to support only one writing
direction, typically left-to-right. Adding new character encodings
enabled a number of new left-to-right scripts to be supported, but
did little to aid in the use of right-to-left scripts. Beyond providing a
way to encode more than a million characters, Unicode is important
because it added support for bi-directional scripts: text containing
both directions in a single line. Unicode accomplishes this by
assigning a direction and strength to all characters. All areas of the
code map have a default direction assigned to them, e.g. all code
points that fall within the Arabic section of Plane 0 by default will
run from right-to-left. All characters also have a strength. “Strong”
characters, such as letters, have a direction that they always adhere
to. “Weak” characters, such as numerals and punctuation, have a
direction that they use when on their own, however when they are
inside a string of strong characters they rely on the direction of those
strong characters.

Third Second
right-to-left left-to-right

A single line of editable text can have multiple reading directions. The
string above (¢4~ [abgadi], &»# [higa]) reads right-to-left but the numbers
are read left-to-right (“1968”) as compared to right-to-left (“8691”).

First
right-to-left
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GB18030

GB18030 is a Chinese government encoding standard published in
2000. Prior to GB18030, the primary encoding standard used was
GBK (Guojia Biaozhun Extension), which was developed in 1996 and
encoded 21,886 characters. GBK was an extension of GB2312, which
encoded 7,445 characters. GBK incorporated the Unified Han portion
of Unicode 2.1 that goes beyond the character repertoire of GB2312.
GB18030 extends GBK further, incorporating the remainder of the
Unicode 3.0 code space.

GB18030 is not perfectly compatible with Unicode however, and
does not map directly to it. GB18030 can cover a total of 1,587,600 code
points (more than Unicode’s 1,114,112), leaving about 500,000 byte
sequences in GB18030 unassigned.

Comparison of GB 18030

to Unicode Versions UTF-8, UTF-16, UTF-32

Code Range (hexadecimal) GB18030 UTF-8 UTF-16 UTF-32
000000 - 00007F 1 byte 1 byte 2 bytes 4 bytes
000080 — 00009F 2 bytes 2 bytes
0000AO0 - 0003FF Characters
encoded here are
000400 - 0007FF inherited from
GB2312/ GBK
000800 - 003FFF 3 bytes
004000 - 00FFFF
010000 — O3FFFF 4 bytes 4 bytes 4 bytes

040000 - 10FFFF
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The technology for representing a character has evolved over
time from symbols hand-drawn with a stylus, brush, or pen to
characters pressed onto paper by solid blocks of metal bearing
raised, reversed characters to digital coordinate outlines resized,
transformed, and set by mathematical formulas. Type design for
metal required the designer to conceive not only of the overall
look of the typeface but each size-specific version with its own
optical tweaks and variations. Type design was about creating

a unified set of sets. Digital type can be any size and modern
technology means it can be reproduced in a bewildering number
of ways — printed on paper, fabric, or plastic; displayed on all sorts
of computer screens; standing still or animated and morphed in
three dimensions.
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Bitmap Fonts

Bitmap or raster fonts were designed to work within the constraints
of low-resolution computer monitors. Bitmap fonts, like metal fonts,
had to be designed for specific point sizes. For example, a bitmap font
file would typically contain 9, 12, 18, and 24 pixels-per-em (PPEm¥*)
bitmap sets. If a user tried to use the font at a size that was not part of
the pre-designed set, the rendering engine would pick the nearest size
and reduce it to fit. At small sizes this often led to very poor results.

Today bitmap fonts are less common on PCs due to higher
resolution monitors and greater processing power. However there are
still many devices with simple display technology that still make use
of bitmap fonts.

* Computer display resolutions are measured in pixels-per-inch
(PPI). In the 80s, Microsoft set the default PPI for their operating
system at 96 PPI. Apple set the default PPI for their computers at 72 PPI
to corresponded with the traditional typographic standard of 72 points
in an inch. Type set at 72 PPl on screen should be exactly the same
size as 72 point type on paper. While this was useful in 1984, screen
resolutions today are typically much higher than 72 PPI. Pixels-per-em
(see page 59 of Understanding Typography for more information on
ems), or PPEm, is the height of a bitmap character’s bounding box in
pixels. How big a font of a given PPEm appears on a screen depends
on the physical size of the pixels themselves. For example, a 24 PPEm
glyph displayed on a 1984 Macintosh monitor would be 24 points

tall (about 1/3 inch). The same glyph displayed on a 96 PPl Windows
monitor would be 18 points tall (about 1/4 inch). Each glyph would be
24 pixels high —it’s just that the Mac monitor pixels are taller.

A bitmap glyph. The design of a bitmap font is very crude when compared to
type design for metal or photo-setting. The font is composed of square units
that are either on or off. There are no partial units.

P Red Hot Chil... [
11won 17

¥ Can't Stop
| Red Hot Chili Peppers
By The Illay

-4:16

The typeface Chicago, as seen on the third generation iPod. Chicago was
originally designed as a bitmap font for the Macintosh, but it was redrawn as
an outline font when the Macintosh computer had enough processing power
to render screen bitmaps from outlines.
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Digital Font File Formats

An overview of the major digital font file formats.

1975 1976 1977 1978

1979 1980 1981

1982

1983 1984 1985

_ /

IK

— Peter Karow

The format used with
lkarus — type design and
production software devel-
oped by the URW foundry.
IK was used for converting
existing typefaces and
logos into digital format
for use on computer driven
printing, plotting, and sign
cutting devices.

Metafont

— Donald Knuth

A programming language
used to define vector
fonts. It is also the name
of the interpreter that
executes Metafont code to
generate the bitmap fonts.

PostScript Type 1

& Type 3

— Adobe

Introduced as part of the
PostScript page descrip-
tion language. It did not
see widespread use until
March 1985, when Apple
introduced the first laser

printer to use PostScript.

The primary differences
between the Type 1 and
Type 3 formats was that
Type 1 included support
for “hinting” to help low
resolution rendering
and required a licensing
fee while Type 3 did not
support hinting and was

free. The PostScript Type
1 specification was made

public and free shortly
after the development of
TrueType by Apple.

Speedo
— Bitstream

Obsolete, used in very ear-
ly versions of WordPerfect

and Microsoft Windows.

F3
— Folio Inc.

1986

1987 1988 1989 1990

Intellifont

— Tom Hawkins
Scalable font technology
from Compugraphic

in Wilmington,
Massachusetts

1991 1992 1993 1994

TrueType

— Apple

Developed as a competitor
to PostScript. TrueType's
primary strength was that
it offered type develop-
ers pixel-level control of
how fonts were displayed
at various sizes thanks

to a more robust hinting
system.

Multiple Master

— Adobe

An extension to PostScript
Type 1 fonts, Multiple
Master fonts contained
two or more “masters”
and enabled a designer

to interpolate between
these along a continuous
range or “axis” Multiple
Master fonts are no longer
produced, but the technol-
ogy is used in modern
type design tools to allow
designers to generate in-
termediate font weights.

1995 1996 1997

1998 1999 2000 2001

2002 2003 2004 2005 2006 2007 2008 2009 2010

[\ L

OpenType

— Microsoft & Adobe
Intended to supersede
both TrueType and Post-
Script Type 1. Notable

for being able to encode
outlines in either TrueType
(quadratic) or PostScript
Type 2/Compact Font For-
mat (cubic) forms.

Embedded OpenType

— Microsoft

A compact form of Open-
Type fonts designed for
use as embedded fonts on
webpages. Never adopted
by anyone other than
Microsoft.

TrueDoc

— Bitstream

Encoded fonts for use in
webpages.

Graphite

— SIL

Based on TrueType,
adds three of its own
tables and allows for all
kinds of smart rendering
rules, including glyph
substitution, insertion,
and rearrangement.

Web Open Font Format
— Mozilla & Microsoft

A font format for use in
webpages. The World
Wide Web Consortium
(W3C) expects WOFF to
soon become the “single,
interoperable [font]
format” supported by all
browsers. WOFF is es-
sentially a wrapper that
contains sfnt-based fonts
(TrueType, OpenType, or
Open Font Format) that
have been compressed
using a WOFF encoding
tool to enable them to be
embedded in a webpage.
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Ikarus

Designed in 1975 by Peter Karow while working at the URW type
foundry, Ikarus is a type design and production software tool for
converting existing typefaces and logos into digital format for use on
computer driven printing, plotting, and sign cutting devices. lkarus
uses a spline model of outline description, storing the outline as a set
of coordinates and arc radii. This abstract mathematical approach
allowed for a perfectly scalable description of each glyph. The curve
segments are all circle arcs, with tangent continuity at the joints.
Because of the nature of curves in lkarus, complex curve shapes
required many segments.

Trivia fact #1: The original work for Ikarus came from programs for designing
ship’s hulls.

Trivia fact #2: lkarus got its name because of the frequency with which it crashed in
the early days of development, likening it to the Greek character of Icarus (“lkarus”
is the German spelling).

It takes 8 arcs to make this curve!

A lower-case “a” drawn in lkarus. The small tick marks demarcate the edges of
curves; the < symbols mark tangent points, and the larger ticks mark corners.
Note how many arcs are required to compose some of the curves on the shape.
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Metafont

Designed by Donald Knuth in 1977, Metafont is a typeface design and
description language. Instead of storing glyphs as sculpted objects
(metal) or images (phototype), Metafont stores glyphs as a set of
numbers that can be interpreted by a set of equations. Unlike outline
font descriptions, Metafont works by defining a stroke (or strokes)
with finite-width “pens’; along with filled regions. Thus, instead of
describing the glyph as a filled outline that is the image of the glyph,
Metafont describes pen paths. Some simple Metafont fonts (e.g.
Computer Modern) use a single pen stroke with a relatively large pen
to define each stroke of a glyph. Other Metafont fonts use two paths,
the space between which would be filled (this working in a similar
way to an outline font).

Since the font shapes are defined by equations rather than
directly-coded numbers, it is possible to treat parameters such as
aspect ratio, font slant, stroke width, serif size, and so forth as input
parameters in each glyph definition (which then define not a single
font, but a meta-font). Thus, by changing the value of one of these
parameters at one location in the Metafont file, one can produce a
consistent change throughout the entire font.

3 4 A simple Metafont font and the code used to
L4 L4 produce it:
1 beginlogochar (“F”, 14);
2 xl = x2 = x3 = leftstemloc;
3 x4 = w - x1 + ho;
4 x5 = x4 - xgap;
5 y2 = y5;
6 y3 = vy4;
2 o e 5 7 bot yl = -o;
8 top y3 = h;
9 y2 = barheight;
10 draw =zl
11 -- 23
12 -- z4;
13 draw z2
L4 14 -- z5;
1 15 labels(l, 2, 3, 4, 5);
16 endchar;

The Quick Brown
Fox Jumps Over

The Lazy Dog.

O O ~J o U b W N

iy
= o

12
13
14
15

16

What this means:

Make an “F”, it is glyph 14
1, 2, & 3 are aligned horizontally,
4 is to the right of 1
5 is to the left of 4
5 is level with 2
4 is level with 3
1 is at the bottom
3 is at the top
2 is in the middle
Draw a line from 1
(through 2) to 3
then on to 4
Draw a line from 2
to 5
Label the points

Stop, the character is drawn

What isn’t included here is what the height,
width, mid-point, and “gap” dimensions are. This
would have been defined in a global table used
for the entire font.

A more complex Metafont font. The definition for
this font would have 2 paths and a fill between
them. Unlike an outline font though, the weight
of the font can be altered easily by changing

the stroke thickness (this will also result in the
terminals being rounder.

abcdefghijklmnopqrstuvwxyz0123456789 [ ] () { } /\ < >
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How Are Character Shapes Represented?

PostScript & Truelype

Contemporary font files almost all use one of two outline formats:
PostScript or TrueType. This naming scheme is confusing because
PostScript and TrueType are the names of both outline formats
(PostScript cubic curves and TrueType quadratic curves) and font
file formats (PostScript Type 1 fonts and TrueType fonts), which
are not the same thing. Modern font formats such as OpenType
and Web Open Font Format (WOOF) still use either PostScript or
TrueType outline formats at their core. However, while PostScript
Type 1 fonts can only use PostScript outlines, and TrueType fonts
can only use TrueType outlines, OpenType fonts can use either
PostScript or TrueType outlines, but OpenType cannot mix outline
formats in a single font file.

At the most basic level, the difference between the two outline
formats is purely mathematical: PostScript uses cubic Bézier curves
while TrueType uses quadratic B-splines. Quadratics are simpler
than cubics, and for simple shapes should require fewer points. For
example, a circle described with cubic curves requires 12 points
while the same circle as described by quadratic curves should only
need 8 (though the author has never been able to produce one in
practice). For more complex shapes — and glyphs are rarely simple —
cubic curves typically have fewer points.

PostScript outlines consist of “nodes” and “control handles”,
with the control handles being used to manipulate the curve between
any two adjacent nodes. Each node can have a maximum of two
handles. TrueType has “on-curve” and “off-curve” points. Between
any two on-curve points there may be many off-curve points. Both
formats can be scaled in an infinitely smooth and precise manner. This
works very well with high resolution output devices such as printers.
However, when resolution is limited, for example, on a computer
monitor, rendering problems can arise.

Converting between the two formats is a lossy process due
to rounding errors. The errors are greater when converting from
PostScript to TrueType.

Sources:
www.truetype-typography.com/articles/ttvst1.htm

blogs.adobe.com/typblography/2010/12/the-benefits-of-opentypecff-over-truetype.html

developer.apple.com/fonts/TTRefMan/RM01/Chap1.html

The arc between any two nodes
is a single curve

PostScript Uses Cubic Curves

When drawing a font using these curves, the user places “nodes” (the
green dots) that define the general outline, and then uses “control
handles” to define the curve (if any) between the nodes. Each node can
have two handles, one in each direction. In the example above, there
are a total of eight nodes (four for the outer shape and four for the inner
shape), each of which have two control handles, for a total of 24 points
(or coordinates). If the lines defined by a node and its two handles are
continuous, the connection is smooth. Otherwise, the connection is
“sharp”, and the contours may change abruptly at the node.

The arc between any two nodes

is defined by multiple polynomials l

TrueType Uses Quadratic Curves

Drawing a quadratic curve is in some ways similar to drawing a cubic
curve. However the way they are controlled is very different. This
stems from the fact that while everything between nodes on a cubic
curve is actually one curve mathematically, the line defined between
two on-curve points (the red and larger blue squares above) of a
quadratic curve is usually composed of two or more polynomials.
These polynomials connect to form the curve, and individually they
are mathematically simpler than a cubic bezier curve. Unfortunately,
to construct a shape of any complexity, you need many polynomial
segments (in the example above, there are three or four polynomials
between each pair of on-curve points). This makes drawing a font
outline tedious. First, the type designer must manipulate more points
for any given curve. Second, not all polynomial points are connected
directly to on-curve points: manipulating curves visually by hand often
results in lumpy shapes.
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How Are Character Shapes Represented?

Aside from better support for more language (&) Preview
scripts, OpenType’s main advancement [ OpenType Features | Preview  Anchors l
is the power to define layout features.
p e n y p e These features can be context-dependent Seript: | DFLT %] Language: | DFLT bl 4T - EE 44 BTL
substitutions such as ligatures, or they can be O cpsp IMCE&IHEi I
selectively activated by the user. Programs "] kern .
like Adobe InDesign support selective 2 aalt nuree
features turned on through menu commands. = :ase
OpenType was developed in 1996 by Microsoft and Adobe with Examples of selective features include B o
the intention that it would replace both PostScript and TrueType switching to small caps or alternate numeral [ dnom
font formats. The primary intention of OpenType was to provide forms by clicking a button. Prior to OpenType, Lo ordn
s setting small caps or alternate numeral forms = sups
robust cross-platform support for more writing systems. The format _ & subs
for f ¢ i " " would have required the user to select an = ¢
sin
allows for far greater control of contextual shaping and “smart entirely different font file containing the lesser =
typography, such as allowing a single font file to contain both lining used characters. With OpenType, they can all 8 onum
and old style numerals as well as small caps, features that would be included in the same font file. ; smep Result
have required separate files for each in PostScript and TrueType o L”n“u":n
formats. This has been especially important for typography using The example to the right shows the change [ thum
. s . . from the standard glyphs to an alternate set o)
non-alphabetic writing systems (e.g. abjad, abugida, etc.). OpenType B Y ?yp Y = 5501
i £ (“c2sc” stands for “caps to small caps”, and || ss02
also supports Unicode, and any OpenType font can have up to “onum” stands for “old style numerals”). ; salt
65,5636 glyphs — the same number as a single Unicode plane. Unlike = liga
. . . . ! hist
PostScript and TrueType, OpenType can use either cubic or quadratic O diig
curves (but only one at a time). [ oram
- - - '_l
Open Font Format, 2009, is an open source specification = zero {52 B 50 IC seda b e fane ldstyle Mwe aldsty e Mthres oldsty e
identical to OpenType 1.4.
OpenType layout features are defined in code (&) OpenType
language developed by Adobe called the % ooy 4% @ EI 5,
OpenType Feature Definition Language. It is " - - - S
considered the best way of defining layout Ll M :afziin Agail #.SLEIMaER LIGROUESS
features. The example to the right shows how :‘;I;p sub T h by T _h;
; : T sub £ £ b by £ £ b;
the code is written for defining ligatures. kern B2 P nag i
locl sub £ £ i by £_f_i;
case sub £ £ ] by £ £ 3
numr sub £ £ k by £_£ k;
frac sub £ £ 1 by £ £ 1;
sub £ £ t by £ £ t;
d";’m sub £ b by £ b;
e sub £ £ by £_F;
sups sub £ h by £_h;
subs sub £ i by £ i:
sinf sub £ j by £ 3j:
C2s5C sub £ k by £ k;
smep sub £ 1 by £_1:
el sub £ € by E£_t;
| sub Tcaron h by Tcaron h;
S sub Tecommaaccent h by Tcommaaccent h;
pnum sub longs longs i by longs_longs_i;:
tnum sub longs longs 1 by longs_longs_l;
5501 sub longs b by longs b: 3
5502 sub longs h by longs_h; b
E-Ialt U
liga
hist
dlig N
& u
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How Are Character Shapes Represented?

Contemporary Font Format

Comparison

Not all font file formats allow for both types of curves. PostScript font
files can only have PostScript cubic curves, while TrueType can only
have quadratic curves. Modern font file formats can have either cubic
or quadratic curves, but they cannot have both in the same font file.

On average OpenType font files are 20% — 50% smaller than
comparable TrueType fonts due to:

File storage

OpenType relies on “subroutinization”, a process that surveys all
the glyphs in the font looking for path segments that are identical.
Identical path segments are replaced by a shared routine, which
reduces the amount of data in the file. TrueType has a similar
process, but it is not as effective as OpenType’s.

Hinting data

OpenType font files have much less hinting data than TrueType font
files, again reducing the file size. When it comes to hinting, the two
formats have very different approaches. OpenType fonts prefer to
rely on the intelligence of the renderer more than TrueType, which
prefers to be as explicit as possible with hinting data and treats

the renderer as a “dumb” machine to carry out its very exacting
instructions. As rendering engines get better, OpenType’s method
may win out because it will require far less effort on the part of the
designer to achieve satisfactory results. Additionally, as rendering
engines improve, OpenType fonts improve with them, while TrueType
fonts do not!

File size differences have implications for webfonts, and they also
have huge ramifications for CJK (Chinese, Japanese, Korean) fonts
which contain tens of thousands of glyphs and files ranging around
5-10 MB (or more!).

Sources:
blog.typekit.com/2010/12/08/type-rendering-font-outlines-and-file-formats/

blogs.adobe.com/typblography/2010/12/the-benefits-of-opentypecff-over-truetype.html

Font File Formats

Outline Formats

Cubic (PostScript)

Quadratic (TrueType)

Notes

PostScript Type 1 (.pfm)

Superseded by

OpenType
TrueType (.ttf)
[ J

OpenType (.otf) Only one format per

L4 L4 font file
Embedded OpenType (.eot)

[ J [ J
Web Open Font Format (.woff)

[ J [ J
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How Do Computers Display Type?

Font rasterization is the process of converting a glyph outline
description (as found in scalable fonts such as TrueType)

to a raster or bitmap description and displaying it on screen.
Rasterization usually takes place at the OS level and often
involves some anti-aliasing of bitmaps to make them smoother
and easier to read on screen. It may also involve hinting,

that is, the use of pre-drawn pixel images for a particular font
size to improve the appearance of the bitmap.
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How Do Computers Display Type?

Bit Depth

The number of bits used to represent the color of a single pixel in a
bitmapped image is called bit depth. At the low end, a depth of 1-bit
means that a pixel can be either black or white (1-bit = 2 colors). As
bit depth increases to 2-bits, the number of possible colors for each
pixel is raised to a power of 2 (2-bit = 22 =4 colors). Each additional
bit increases the number of supported colors by a factor of two.

For example, a bit depth of 4 = 2% = 16 colors; a bit depth of 8 =28 =
256 colors. 1-bit color depth is always monochromatic and typically
black and white. 2-bit depth is usually black and white but may be

color. 4-bit and beyond is typically color. The number of bits per pixel

relates to image quality because a greater bit depth means there
are more possible colors and shades available for any given pixel,
allowing the image to be rendered with greater subtlety.

Higher bit depth color spaces require more processing power
from the computer, so the history of bit depth evolution closely
mirrors the evolution of processing power in computer chips.

Re
So /,
Utje
n

Depth

Bit depth and resolution are independent factors that affect
image quality. High bit depth is not the only way to achieve
high quality images —is it possible to have a high quality
image with low bit depth if the resolution is high enough.
Often there is a trade-off to be made between high bit depth
and high resolution.

How a
smooth gray ramp
is rendered in:

1-bit
2' =2 grays

2-bit
22 =4 grays

N

w

4-bit
2% =16 grays

10

12
13
14

15

8-bit
28 = 256 grays

255
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How Do Computers Display Type?

Outline vs Pixel

The outlines that describe glyph shapes have to be rasterized into
pixels before they can be displayed on screen. The simplest way to
render a glyph is to turn on any pixel whose center falls within the
glyph outline. However, if the glyph outline inadvertently encloses
too many - or too few — pixel centers the resulting onscreen
character can be anything from ugly to unreadable. Missing pixels
can pose as much of a problem as extra pixels.

Outline On the Grid

Notice that the outlines do not match up neatly with
the grid.

Black and White Pixel Conversion

Creating a pixel shape based on whether the center
of each grid square was inside or outside of the
outline produces a strange form with some parts
missing and others inconsistent.

Grayscale Pixel Conversion
Instead of pixels being on or off, this method

determines the tone of each pixel based on how
much of each pixel is inside or outside of the
outline. The resulting form is less strange but
appears blurry and might be hard to decipher at
small sizes.
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How Do Computers Display Type?

Hinting

Font hinting (also known as instructing) is the use of additional
instructions to adjust the display of an outline font so that glyphs
look better at small sizes. It was first introduced in 1984 as part of
the PostScript Type 1 font format as a way to reconcile the way data
was stored (mathematical outlines) with the way the data would

be output (pixels on screen, or dots from a printer). Several years
later, TrueType would extend the power of hinting greatly, making

it possible for designers to specify the appearance of glyphs at any
and every size (and then some), but also making font design a far
more time consuming process.

A font can be hinted either automatically (through processed
algorithms based on the character outlines) or set manually. Most
fonts are automatically hinted by the font drawing program (e.g.
FontLab). Automatic hinting is handled by an engine inside the type
design program that creates hints for all glyphs at a set of default
sizes based on simple, generic rules designed to work well for as
many typefaces as possible. While automatic hinting is sufficient for
many fonts, manually hinting is typical of higher quality typefaces
because it usually takes into account special cases and problematic
situations such as “dropout” cases, in which there are no full pixels
within range of the outline and the rasterizer would render nothing,
thus breaking the form of the glyph.

PPEm is an abbreviation for “pixels per em” — it is the unit
of measurement type designers use when hinting to determine
how many pixels will make up the em square. (See page 59 of
Understanding Typography for more information on ems.) It is
more accurate than giving a point size, because point size may vary
between monitors that have different pixel resolutions. PPEm is
resolution independent. A font hinted at 20 PPEm will have the same

hints regardless of whether the monitor displaying the image is 72 dpi
or 300 dpi — even though the displayed image will be very different in

measurable size, it will be made of the same number of pixels.

Dropout -

Missing. Irregular

.Se.”f . serif size

. Irregular stem weights.

Unhinted (at 20 PPEm)

Without any hinting, the pixel shape created from
a font outline can bear little resemblance to the
designer's intention. The most common problems
with unhinted fonts are dropouts, irregular stem
weights, and colliding pixels. Dropouts, or missing
pixels, happen where parts of the font outline do
not contain pixel centers. Irregular weights occur
when the outline shape does fall neatly onto the grid
and some stems, which are identical in the outline
drawing, become different thicknesses in the pixel
shape. Colliding pixels occur when two parts of
the outline shape that are not supposed to touch
generate overlapping pixels due the coarseness of
the pixel grid. This problem can be severe when
rendering complex characters (e.g. Chinese) with
too few pixels.

- A tidy pixel-
-shape, but not-

-very accurate -

-The|outlineis -
-irregular; but the -
-pixel shape-is -
-more-aceurate-

Base Hinted (at 20 PPEm)

Base hinting is used to preserve and regularize
stems, features, and spacing at all sizes. The hinter
(either a designer or engineer) can “link” stems to
make sure that they are always the same weight.
The hinter can also specify that parts of a glyph
must always connect, thus preventing dropout. The
example form above is now regularized and tidy,
however it doesn’t match the outline very well.

Delta Hinted (at 20 PPEm)

Delta hints are size specific, and nudge a point to turn
a pixel on or off. Delta hints go beyond base hinting to
try to make the character shape at any given size more
visually faithful to the designers intention. Notice how
the outline shape is deformed but the pixel shape
more closely resembles the original outline when
compared to the previous illustration.
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Aliasing

When a computer digitizes a signal — like turning an analog form
(e.g. the curve of a letter) into a digital form (e.g. a font bitmap),
it can introduce spurious information. The technical term for this
process is “aliasing”.

In older systems, type was rendered in the simplest manner:
pixels being either completely on or off with no intermediate
gray values. Text displayed in this way was made from pre-drawn
bitmaps of specific sizes. This method is very fast as it requires
the fewest computational cycles to render type on screen. Outline
font technology promised to allow any size font to be drawn on
screen, not just fixed, hand-drawn sizes. However, outline-generated
bitmaps, especially at smaller sizes, were often illegible. Adobe
PostScript changed this by allowing designers to include hints with
the outline font file to make sure the rendered, aliased font aligned
well to the screen grid.

cample

Type rendered from an outline font file with no
hinting shows the problem of aliasing.

Sample

Type rendered from an outline font file with hinting
still shows aliasing, but the letterforms are better
aligned to the screen grid.



How Do Computers Display Type?

Anti-Aliasing

Anti-aliasing reduces the effects of aliasing. Originally the technique
was developed by engineers at MIT and Xerox, who called it half-bit-
ting. They recognized that the appearance of low-resolution screen
fonts could be improved by taking advantage of computer screens’
ability to display intermediate gray values between black and white.
Anti-aliasing works by determining how much of any given pixel is
covered by the outline glyph to be rendered and then drawing that
pixel with that percentage of black. This technique can produce
blurry glyphs at small sizes. For instance, if a vertical stroke is sup-
posed to be one pixel wide, but falls half-way between two screen
pixels, the result would be a 2 pixel-wide 50% gray line. Hinting is
used for anti-aliasing, as for aliasing, to create pixel shapes that bet-
ter fit the screen grid. However with anti-aliasing the resulting curves
and diagonals appear smoother through the use of gray tones.

cample

Type rendered from an outline font with no
hinting — anti-aliasing improves the appearance

miple

Type rendered from an outline font with hinting

compared to aliasing alone.

and anti-aliasing.
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Subpixel Rendering

LCD screens have square pixels that are each comprised of three
“subpixels” - red, green, and blue vertical stripes. Because of the way
the human visual system blurs and interpolates small visual elements,
red, green, and blue light sources will combine to appear white if

they are small enough. Further, below a certain size threshold, the
human eye cannot perceive the color of a light source but can perceive
intensity. Subpixel rendering exploits these characteristics of human
vision to create single color letterforms that appear to be drawn at

a higher resolution than the rest of the display. Subpixel rendering
works best with black on white letters, but will work reasonably well
with any solid color. Multicolored shapes do not work well at all and
are often rendered with standard anti-aliasing.

Subpixels
Standard pixels are Subpixels are 3
all the same color. colors in the same

amount of space.

Subpixel rendering engines are included in:
ClearType (Microsoft)

DirectWrite (Microsoft)

Mac OS X Quartz

RISC OS

Adobe CoolType (PDFs)

FreeType

D-Type Font Engine

Logical pixels.

sample

Subpixels on an LCD screen. The word

here would appear white on black.

Perceived pixels.

amiple



How Do Computers Display Type?

Comparing Rendering

Strategies

There are three basic onscreen rendering strategies: aliasing, anti-
aliasing, and subpixel rendering. Aliased text is very sharp at small
sizes but often does not create a very accurate representation of an
outline font. Anti-aliased type corrects for some of the accuracy is-
sues of aliased type but doesn’t go as far as subpixel rendering.
Subpixel rendering, however, only works on LCD and OLED
(organic light emitting diode) displays, which have thin, vertical
red, green, and blue light emitters. Subpixel rendering creates the
most accurate shape in relation to the outline font but may result in
significant color fringing — the appearance of colored pixels at the
edges of letters — an effect caused by the values of subpixels.

Alias Anti-alias Subpixel rendering

Actual size 5 5 5
10 pixels

Logical pixels

Monitor

255
555
355

Perceived pixels
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Rendering Engines Comparison

Aliasing

Graphics Device Interface (GDI)
Windows 7, Vista, and XP

Rare. Almost all modern computers
have the processing power to anti-
alias text. The user can intentionally
choose to display aliased text or a
setting in the font file disables anti-
aliasing for a given size.

No gray tones,
pixels are either on or off

tlve boxlnr
Sy Jods |
abcefghijop 1:

The flve boxlng wizards |

Brawny gods Just flocke:
Waltz, bad nymph, for qu

Anti-aliasing

Graphics Device Interface (GDI)
Windows 7, Vista, and XP

Windows Standard anti-aliasing is

in grayscale only. This is how most
Windows XP users see type on

the Web (unless they browse with
Internet Explorer 7 or 8 because
ClearType was turned on by default in
those browsers) and how most users
with CRT monitors see type as well.

<R

five boxin
Ny Qs |
abcefghijop 1.
The five boxing wizards |

Erawny gods just flockec
Waltz, bad nymph, for o

Subpixel Rendering

Graphics Device Interface (GDI)

with ClearType enabled

Windows 7, Vista, and XP

ClearType does not anti-alias in the y-
direction. Note the abrupt, staircase-
like curves and color fringing in the
capital “R” detail. The latest version
of ClearType may not be presentin a
given Web browsing experience.

Lack of y-direction anti-aliasing,
jagged “stair-like” curve

Color fringing

<R

five boxin
Ny gods |
abcefghijop 1:

The five boxing wizards |
Brawny gods just flockec
Waltz, bad nymph, for g

DirectWrite

with ClearType enabled

Windows 7 and Vista

DirectWrite has less intense color
fringing than the Mac OS and older
Windows text rendering engines.
There is y-direction anti-aliasing for
smooth curves. DirectWrite pays
more attention to the pixel grid and
cleans up edges when possible.

Y-direction
anti-aliasing

<R
tive boxing
ny gods |L

abcefghijop 1:
The five boxing wizards ji

Brawny gods just flocked
Waltz, bad nymph, for gu

Core Graphics (Quartz 2D)

Mac OS X and iOS

The Mac OS rendering engine tends
to respect a typeface’s designed
outlines as much as possible. This
can make letters, as well as spaces
within and among letters, seem
blurry at small sizes. However, at very
large sizes Core Graphics type looks
natural and smooth. This is achieved
with y-direction anti-aliasing, which
is especially noticeable in the subtle
curves of large letters.

<R

Five boxine
iy gods |l
abcefghijop 1:

The five boxing wizards |

Brawny gods just flockec
Waltz, bad nymph, for gi

Sources:

blog.typekit.com/2010/10/21/type-rendering-web-browsers/



How Do Computers Display Type?

Windows vs Mac

Windows' ClearType rasterizer tries to align characters to
whole pixels vertically and sub-pixels horizontally. The Mac
OS' rasterizer tries to preserve the design of the typeface

as much as possible, sometimes at the cost of legibility.
Windows fonts look sharper on screen at the cost of looking
less like the original font outline, especially at small sizes.
Mac OS fonts look more like the original font outline with
some loss of legibility at smaller sizes. Mac OS fonts tend to
scale more smoothly than Windows fonts.

Windows' rasterizing software produces extremely
good results with a few built-in TrueType fonts, but sub-
optimal results with 99% of other typefaces because most
fonts are not hinted correctly, extensively enough, or even
at all. The Mac OS Core Text technology ignores font hinting
completely and renders all fonts equally well regardless of
their font format. Some argue that the Windows approach is

better because, through hinting, it produces a sharper image.

On the other hand, some advocate for the Mac approach
with its “font-smoothing” algorithm because it produces
more predictable results and a more accurate rendering in
reference to the outline drawing.

Sources:

www.typotheque.com/articles/hinting
www.codinghorror.com/blog/archives/000885.html
www.atpm.com/12.01/paradigm.shtml

Scaling

Windows

Sphiny ofblack quarts®

Sphinx of black quartz.,
Sphin of black quart=."
Sphity of black quarts.
Sphirx of black quartz,

Sphins of black quartz,
Sphinx of black quartz.
Sphinx of black quartz:.
Sphinx of black quaﬁz.
Sphinx of black quartz."
Sphinx of black quartz:.
Sphinx of black qua}\tz \
Sphinx of black quaftz

Sphinx of black qua\mtz
Sphinx of black quau}sz \
Sphinx of black quartéx ‘
Sphinx of black quaﬂ\z\:x\
Sphinx of black quartz.

Sphinx of black quartz\\\,

Less smooth scaling.
Pixel-fitting is emphasized.

Mac OS

Sphinx of Dlack quartz.”
Sphinx of black quarte: |
Sphinx of black quartz. ',

Sphinx of black quani.\
Sphinx of black quartz.’

Sphinx of black quartz,
Sphinx of black quartz)

Sphinx of black qu
Sphinx of black qu
Sphinx of black qu

Sphinx of black quartz:

Sphinx of black quﬁ‘.\
Sphinx of black quart}z\:\

Sphinx of black quartz:
Sphinx of black quart&
Sphinx of black
Sphinx of black quartz.,
Sphinx of black quartz.
Sphinx of black quartz.
Sphinx of black quartz\

Sphinx of black quartz\

Much smoother scaling, but not perfect,

especially at small sizes.
Outline preservation is emphasized.

Glyph Shape Variety

Windows

Sph

11px

No y-direction
anti-aliasing

Spl

12px
“S"” shape changes
between sizes

Spl

13px

Mac OS

Sph

11px

Yes y-direction
anti-aliasing

12px
“S" shape is relatively
conS|stent

Sph

13px

Note the variation in glyph shapes on Windows as

compared to the relative consistency of the Mac OS

results. The Windows approach is consistently sharper

due to the lack of y-axis anti-aliasing and emphasis
on pixel-fitting. The Mac OS produces heavier weight
glyphs due to the disregarding of hinting data.
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How Do Computers Display Type?

OS vs Browser

Each operating system has at least one font rendering engine. Each
browser decides which rendering engine (if there is more than one)
and default settings to use. Therefore on the same OS, two browsers
can produce text with very different appearances because they use
different rendering engines. On top of that, rendering engines may
differ between different versions of the OS and different versions

of the browser may use different rendering engines. Lastly, default
font-smoothing settings vary by OS and version, and can be
overridden by users’ browser preferences.

Operating System Rendering Engine

Mac OS X Core Graphics (Quartz 2D)

Windows Graphics Device Interface (GDI)* * ClearType
optional

DirectWrite*

Linux FreeType

Look closely at the examples of the word “Search”. On Windows Vista, Safari and
Internet Explorer both support subpixel anti-aliasing; Firefox and Chrome do not.
Only Safari supports subpixel anti-aliasing in the y-direction. Safari for Windows
may have its own built-in font rendering engine. Most browsers have their own
layout engine but rely on core OS rendering engine to display glyphs. No other
browser is known to have its own renderer.

lllustrations are 400% of actual size.

Safari Running on Windows Vista

Ssearch:

Could Florida
catastrophic h

Subpixel rendering is on. Differences in font rendering between Safari and
Internet Explorer (IE) are most apparent at small type sizes, where glyph
shapes in Safari and IE are extreme. At larger sizes, the most noticeable dif-

ference between the two browsers is that Safari has y-direction anti-aliasing.

Firefox Running on Windows Vista

search:

Could Florid
catastrophic

Anti-aliasing is used for larger text while smaller text is aliased.

Internet Explorer (IE) Running on Windows Vista

Search:

Could Floridz
catastrophic

Subpixel rendering is on, however the results are markedly different when
compared to Safari. Letters look lighter in weight, and often show divergence
from the character outline shapes to neatly match the pixel grid. Note: Older
versions of IE turn ClearType off when certain CSS attributes are activated,
most notably the “filter” attribute. This is often used to set transparency set-
tings in IE because it does not conform to the CSS standard.

Chrome Running on Windows Vista

Search:

Could Flarid
catastrophic

Anti-aliasing is used for larger text while smaller text is aliased. The text here

is pixel-by-pixel identical to Firefox.
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System Fonts

Fonts that ship with an operating system are referred to as system
fonts. Most users are not aware that system fonts are technically not
free, as they were licensed by the maker of the operating system prior
to launch. Unlike fonts that come packaged with applications or fonts
bought from third-party vendors, system fonts cannot be deactivated.

Mac OS 10.5 System Fonts

AmericanTypewriter.dfont
Andale Mono.ttf

Apple Braille Outline 6 Dot.ttf
Apple Braille Outline 8 Dot.ttf
Apple Braille Pinpoint 6 Dot.ttf
Apple Braille Pinpoint 8 Dot.ttf
Apple Braille.ttf

Apple Chancery.dfont

Apple LiGothic Medium.dfont
Apple Symbols.ttf
AppleGothic.ttf
AquaKanaBold.otf
AqguaKanaRegular.otf

Arial Black.ttf

Arial Bold ltalic.ttf

Arial Bold.ttf

Arial ltalic.ttf

Arial Narrow Bold ltalic.ttf
Arial Narrow Bold.ttf

Arial Narrow ltalic.ttf

Arial Narrow.ttf

Arial Rounded Bold.ttf

Arial Unicode.ttf

Arial.ttf

Baskerville.dfont
BigCaslon.dfont

Brush Script.ttf
Chalkboard.ttf

Note the multiple font file formats:
Atf TrueType
.otf OpenType

.dfont  Data fork TrueType suitcase
(an older type of TrueType font used on Mac OS’ prior to OS 10.x)

ChalkboardBold.ttf
Cochin.dfont

Comic Sans MS Bold.ttf
Comic Sans MS.ttf
Copperplate.dfont
Courier New Bold Italic.ttf
Courier New Bold.ttf
Courier New ltalic.ttf
Courier New.ttf
Courier.dfont

Didot.dfont

Futura.dfont

Geeza Pro Bold.ttf

Geeza Pro.ttf
Geneva.dfont

Georgia Bold Italic.ttf
Georgia Bold.ttf

Georgia ltalic.ttf
Georgia.ttf

GillSans.dfont

Hei.dfont

HelveLTMM

Helvetica LT MM
Helvetica.dfont
HelveticaNeue.dfont
Herculanum.dfont
Hiragino Kaku Gothic Pro W3.otf
Hiragino Kaku Gothic Pro W6.otf

Hiragino Kaku Gothic ProN W3.otf
Hiragino Kaku Gothic ProN W6.otf
Hiragino Kaku Gothic Std W8.otf
Hiragino Kaku Gothic StdN W8.otf
Hiragino Maru Gothic Pro W4.otf
Hiragino Maru Gothic ProN W4.otf
Hiragino Mincho Pro W3.otf
Hiragino Mincho Pro W6.otf
Hiragino Mincho ProN W3.otf
Hiragino Mincho ProN W6.otf
Hoefler Text.dfont

Impact.ttf

Kai.dfont

Keyboard.dfont

LastResort.dfont

LiHei Pro.ttf

LucidaGrande.dfont
MarkerFelt.dfont

Microsoft Sans Serif.ttf
Monaco.dfont

Optima.dfont

Osaka.dfont

OsakaMono.dfont

Papyrus.dfont

Skia.dfont

STHeiti Light.ttf

STHeiti Regular.ttf

Symbol.dfont

Tahoma Bold.ttf
Tahoma.ttf

Thonburi.ttf
ThonburiBold.ttf

Times LT MM

Times New Roman Bold ltalic.ttf
Times New Roman Bold.ttf
Times New Roman ltalic.ttf
Times New Roman.ttf
Times.dfont

TimesLTMM

Trebuchet MS Bold ltalic.ttf
Trebuchet MS Bold.ttf
Trebuchet MS ltalic.ttf
Trebuchet MS.ttf

Verdana Bold ltalic.ttf
Verdana Bold.ttf

Verdana ltalic.ttf
Verdana.ttf

Webdings.ttf

Wingdings 2.ttf

Wingdings 3.ttf
Wingdings.ttf
ZapfDingbats.dfont
Zapfino.dfont
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Web-safe Fonts

Web-safe fonts are fonts likely to be present on a wide range of
computer systems and are thus used by Web content producers to
increase the likelihood that online content will be displayed as designed.
When visitors to a website do not have the specified font, their browser
will attempt to select an alternative font from a “font-stack” which is a
series of fallback fonts and generic font families specified in advance by
the content producer. This is referred to as a “degradation” process.
The CSS code structure of a font-stack is shown below. The
browser will attempt to render the appropriate text in the first listed
font. In the event that the first font is not available, the browser will
try to use the second font and so on.

font-family: Garamond, Palatino, Times, serif;

}

When specifying a font stack in CSS, a
fallback generic font family should be

specified as a last resort. The possible
generic font families are “serif”, “sans-

" ou

serif”, “monospace”, “cursive”, and

“fantasy”. The specific font used for each

generic font family is stored in browser
preferences. Most browsers allow the
user to change the default generic font
to any other font on their computer.

The fonts listed here can reliably be
found on the three major computer
operating systems. Most of the fonts
in the grouping to the right ship with
the operating systems themselves.
The weighted median is adjusted to
account for the number of people who
use each operating system.

Some popular fonts, such as Helvetica,

are almost always present on the
Mac OS but rarely found on Windows
or Linux. These fonts are unreliable
choices for Web typography.

Windows Mac Linux Weighted Median
Courier 99.71 % 98.87 % 66.14 % 98.60 %
Verdana 99.76 % 97.46 % 62.66 % 98.50 %
Times 99.47 % 98.02 % 65.19 % 98.30 %
Arial 99.33 % 97.74 % 67.72 % 98.20 %
Trebuchet 99.38 % 94.63 % 62.03 % 98.00 %
Lucida 98.76 % 100.00 % 77.86 % 97.90 %
Georgia 99.04 % 95.76 % 62.66 % 97.80 %
Impact 99.00 % 91.24 % 61.08 % 97.50 %
Arial Black 98.52 % 94.07 % 62.66 % 97.20 %
Tahoma 99.90 % 79.10 % 0.00 % 97.00 %
Palatino 98.76 % 78.81 % 0.00 % 95.90 %
Arial Narrow 88.95 % 90.11 % 0.71 % 87.40 %
Century Gothic 88.04 % 40.40 % 0.00 % 83.90 %
Helvetica 7.38 % 100.00 % 18.62 %
Helvetica Neue 1.60 % 96.46 % -

Sources:

www.mightymeta.co.uk/web-safe-font-cheat-sheet-v-2-including-google-font-api/

www.codestyle.org/css/font-family/sampler-CombinedResultsFull.shtml
support.apple.com/kb/ht1642 (list of fonts shipping with Mac OS 10.5)

www.microsoft.com/typography/fonts/product.aspx?pid=161 (list of fonts shipping with Windows 7)
www.apaddedcell.com/sites/apaddedcell.com/files/fonts-article/Linux.html (list of fonts that ship with Ubuntu Linux)
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Font Management Software

Fonts are not some sort of inherent property of operating systems;
they are digital files that are stored in a folder (or folders) and must
be accessed by the operating system in order to generate glyph
bitmaps. Simply having a font file on your computer’s hard drive
does not allow it to be accessed. The operating system must first
index the font file, which is the most basic role of font management
software. The operating system'’s font index is called the “font
cache”. A font cache allows the operating system to provide
applications a complete list of all installed fonts and previews quickly
in response to user’s formatting choices.

Most operating systems’ font management software (e.g. Font
Book on the Mac OS) is very limited in capability. More advanced
font management software allows users to sort and organize font
files as well as turn fonts on or off, effectively adding and removing
them from the operating system’s font cache as needed. This can
be especially important when a user’s font library is very large —
5,000 fonts is not an exceptional number of fonts for professional
designers to have on their computers. A large font cache can slow
down a personal computer to a crawl.
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» Adobe Caslon Pro

+ Adobe Caslon Pro Bold

+ Adobe Caslon Pro Bold Italic

+ Adobe Caslon Pro Italic

+ Adobe Caslon Pro Semibold

» Adobe Caslon Pro Semibold Italic

+ Adobe Caslon Pro ltalic
+ Adobe Caslon Pro Semibold Italic
» Adobe Caslon Pro
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FontExplorer X Pro =

(Q- Name )

IE|

| Format Style

TJ ® [F] AbcFaces Truelype Regular
al» BJ AbcHeadlines TrueType Regular
0 » [F) AbcKids TrueType Regular
ol » @ AbcMath TrueType Regular
0| » [F) AbcPhonicsOne TrueType Regular
a8|lr @ AbcPhonicsTwo TrueType Regular
o» @] AbcPrint TrueType Regular
a e BJ AbcPrintArrow TrueType Regular
ar @ AbcPrintArrowDotted TrueType Regular
o e @] AbcPrintDotted TrueType Regular
al» @ AbcPrintDottedLined TrueType Regular
a|r @ AbcPrintLined TrueType Regular
o e @] AbcTeacher TrueType Regular
0/ » [ AbileneFLF PostScript Medium
a8|r @Absara Light Postscript Normal
or @]AbsaraTF Light PostScript Normal
0/ » [F) Acropolis PostScript
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o» \Eﬂ Adobe Caslon PostScript
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ol » @ Adobe Garamond PostScript
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[ » [F] AG Buch Extended BQ PostScript
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0O » [F AG Old Face PostScript

#  » [F] AG Schoolbook PastScript

O » [F] AGBookBQ PostSeript

O » [F) AgencyFB PostScript

ar @ AgfaRotisSansSerif PostScript

ol e @ AgfaRotisSansSerifExtraBold PostScript Medium
ol » @ AgfaRotisSansSerifLight PostScript

a e @ AgfaRotisSemisans PostScript

or @ AgfaRotisSemisansExtraBold PostScript Medium
al» E}J AgfaRotisSemisansLight PostScript

o » ﬁ AgfaRotisSemiserif PostScript

ol Eﬂ AgfaRotisSerif PostScript

gl e Ep Ala PostScript Regular Italic
| > [F] Akkurat PostScript Regular
(=3 Eﬂ Akkurat-Bold PostScript Regular
M > Eﬂ Akkurat-BoldExtra PostScript Regular
# b [F] Akkurat-Bolditalic PostScript Regular
o o Eﬂ Akkurat-BolditalicExtra PostScript Regular
o > Eﬂ Akkurat-Extra PostScript Regular
| > E}J Akkurat-Italic PostScript Regular
H
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6410 Fonts (2721 Suitcases, 1763 Families) in "Fonts" A

A contemporary font management program (FontExplorer)

used to organize a large font library.
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Font Foundries

Companies that license or sell (and typically also design) fonts

are called font foundries. Font foundries have existed as long as
typefaces have been sold (prior to typefaces being sold, individual
printers would design and cut their own type for private use). In

the late 19th century there were a vast number of foundries of all
sizes. However extensive consolidation took place in response to
improved mechanical typesetting technology. This pattern would be
repeated in the mid-twentieth century with the number of foundries
increasing significantly only to see another wave of consolidation.
Today, because of digital technology, there are thousands of micro-
foundries, sometimes being run by just a single person.

For the most part, fonts are not sold, they are licensed. Fonts
are typically licensed either individually (e.g. a user would license
just Univers 55 Regular) or at a package discount for a group of fonts
including some portion of a font family. Typically, a separate license
must be acquired for every device that will use the font file; however
some licenses allow for a single user to use the font on multiple
machines provided they are the only one using it.

Most end user license agreements (EULAs) do not permit the
user to re-sell, distribute, or modify the font file in any way. This
distinction between selling and licensing fonts — along with what a
licensee is permitted to do with the fonts — is extremely important
in the realm of Web typography because most font EULAs explicitly
prohibit font files from being posted to a Web server for remote
access by webpages. Far fewer fonts have Web licenses available
and these typically have to be purchased independently of a
standard license.

Contemporary Font Foundries

Bitstream

Buro Destruct
Commercial Type
Dutch Type Library
Elsner & Flake
Feliciano

Font Bank (Korea)
Font Shop

Fontomas

Fountain

Han Yang (Korea)
Hoefler & Frere Jones
House Industries
Klim

KLTF

Kontour

Letterror

Lineto

Linotype

Monotype

Morisawa (Japan)
Neufville Digital Foundry
Optimo

OurType

Porchez Typefonderie
Process Type Foundry
PSY/OPs

Sandol (Korea)

The Font Bureau

The Foundry
Thirstype
Typotheque
Underware

Village

Yoon (Korea)

Contemporary Type Designers and Fonts they have Designed

Designer

Fonts

Ahn Sang-Soo

I-Sang, Mano

Peter Bilak

Fedra, Eureka, Greta

Erik van Blokland

Federal, Trixie

Laurenz Briinner

Akkurat, Circular

Matthew Carter

Verdana, Georgia, Galliard, Bell Centennial, Charter

Gavillet & Rust

Executive, Hermes

Tobias Frere-Jones

Gotham, Nobel, Interstate, Whitney, Retina

Jonathan Hoefler

Champion Gothic, Hoefler Text, Knockout, Verlag

Zuzana Licko

Mrs. Eaves, Filosofia, Matrix

Martin Majoor

Scala, Seria

Norm

Purple, Replica

Radim Peésko

Boymans, Fugue, Mitim, Mercury

Jean Francois Porchez

Le Monde, Parisine, Costa

Frangois Rappo

Theinhardt, Didot Elder

Christian Schwartz

Amplitude, Bau, Los Feliz, Neutra

Robert Slimbach

Arno, Minion, Myriad

Fred Smeijers

Arnhem, Fresco, Sansa

Kris Sowersby

Founders Grotesque, National, Tiempos, Feijoa

Erik Spiekerman

Meta, Unit, Officina

Underware

Dolly, Fakir, Auto, Bello

Gerard Unger

Swift, Argo, Gulliver, Vesta
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Font Embedding

Font embedding inserts a font file (or a subset of a font file) into a
document, such as a Word document or PDF, to allow readers to
see the document as formatted by the author. Font embedding is
controversial because it is possible to unpack the document and
extract the font file. Although this is not a trivial operation for most
computer users, anyone with a type design program (e.g. Font
Forge) can extract a font file from a PDF with relative ease.

Font accessible to the

operating system

Rendering the document as intended
requires users to have a copy of the font
on their computer. Without a copy of the
font, the document will substitute the
next specified font or what it determines
to be an appropriate replacement if no
alternative font has been specified.

Font shipped with the document,
but not in the document

The font file is shipped with the document
itis intended to help render. Many font
licences specifically forbid this.

Font resident in the document
The font is be embedded into the
document. This method should increase
the chances that the document renders
as intended by the author. Often the font
file is subsetted: embedding only the
necessary characters to render the text in
the document. Subsetting is a strategy to
both reduce file size and prevent piracy.

Operating System

Document

Font
File
Operating System

——————— L]
Document X
1
1
1
1
Font 1
File | |
1
1
o

Operating System

Document

Font
File
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Font Substitution

Font substitution is the process of using one font in place of another
when the intended font either is not available or does not contain
glyphs for the required characters. Font substitution can occur on a
glyph-by-glyph basis. Not all systems perform font substitution, and
not all systems that perform font substitution are able to substitute
for missing characters; some are only capable of substituting

for missing fonts. Most major Web browser can perform font
substitution with the exception of versions of Internet Explorer older
than version 7.

Font Specification Font Specification
font-family: Univers, Verdana, Arial, Sans-serif font-family: Galliard, Georgia, Times, Serif

Thank You - Thank You

Thank You Thank You

Thank You === Thank You

Application backup generic h
font, only used
as last alternative )

Font substitution can be controlled somewhat by Web
designers who can specify a preferred series of fonts,
to use when displaying a page.

< You
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Font Linking

Font linking is a technique for associating two or more fonts, usually
as a way to select what font is used for particular languages. For
example, most Chinese fonts include Latin characters needed to
display English and other western writing systems. However most of
these characters are not very well drawn. Font linking helps guarantee
that each unique writing system in a block of text displays and prints
at the highest possible level of quality.

Kai

Unified Han

Latin-1
extended

Cyrillic

Greek

Symbol

Kana

Garamond

Latin-1
extended

An author can specify secondary
fonts to replace portions of the
primary font.
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How Is Text Formatted?

Markup & Style

Before computers, authors created manuscripts either by hand or
typewriter. The graphic designer responsible for the look of the
final printed piece would specify the font, size, leading, tracking,
alignment, and more by writing specifications, known as “markup”,
directly on the manuscript. Skilled typesetters would follow those
specifications to either set metal type or direct their formatting while
operating a phototypesetter or digital typesetter.

Specifying every detail of every style change in a book
manuscript or other long document is repetitive and tedious, and
typically designers have in mind just a few styles anyway. Thus a
more efficient short-hand naturally evolves — a table of styles and
abbreviations or codes - style sheets. Codes can include names,
letters, numbers, and even colors — using colored highlights makes
markup very efficient.

The invention of the style sheet allowed the structure and
organization of the manuscript to be separated from specific
style choices. That means styles could be altered throughout the
manuscript simply by changing the style sheet.

Style Sheet

Styles

Section title: Univers, 10/12, bold, -5 tracking,
50% black, 24 pt indent

Page title: Galliard, 36/36, bold, -10 tracking,
100% black, 24 pt indent
Full line break above

Sub-title: Univers, 10/12, bold, -5 tracking,
100% black, 24 pt indent

Body copy: Univers, 10/12, regular, 100% black
Italic: Univers, 10/12, italic, 100% black
Footer: Univers, 10/12, italic, 50% black,

24 pt indent

Align to bottom of page

All: Flush left/ragged right

Top margin: .375 in

Bottom margin: .375 in

Left margin: 1.5 in
Right margin: .75 in

Here the style is coded by color. (Letters or

numbered could also be used.) Consolidating

all the detailed specifications in this way
makes global changes easy.

Marked-up Manuscript
with Style Notation

Sectiontitle: Univers, 10/12, bold, 5 tracking, S0% black, 24 pt indent Top margin: 375 in

-_—
How Is Text Formatted?

_—£"Markup & Style

arking up text is a way to describe the syntax
of that text and its parts through annotations.
The term “markup language” comes from the
S practice of “marking up” a manuscript for
printing. This process involvedd
annotations to a paper manuscript or printed
proof that would be used by the printer for
typesetting. These annotations would specify
changes, image placement relative to the text,
and style information (typeface, size, color, etg).

)

ltalic: Univers, 10/12,
italic, 100% black

tyle information can be coded or written in a

kind of short-hand that referred to a cover sheet

with a list and description of each text style

caption, note, etc.). These “style sheets™ "
were the precursor to modern CSS (Cascading
Style Sheets) used in conjunction with HTML
(HyperText Markup Language). Style sheets

. are especially useful if consistent or repeated
styling needs to be applied to many pages.

Understanding Digital Typography

AlL: Flusl

Here, detailed specifications are explicitly
embedded in the manuscript.

Marked-up Manuscript

How Is Text Formatted?
Markup & Style

Markup

Marking up text is a way to describe the syntax
of that text and its parts through annotations.
The term “markup language” comes from the
practice of “marking up” a manuscript for
printing. This process involved handwritten
annotations to a paper manuscript or printed
proof that would be used by the printer for
typesetting. These annotations would specify
changes, image placement relative to the text,
and style information (typeface, size, color, etc).

Style Sheets

Style information can be coded or written in a
kind of short-hand that referred to a cover sheet
with a list and description of each text style
(body, caption, note, etc.). These “style sheets”
were the precursor to modern CSS (Cascading
Style Sheets) used in conjunction with HTML
(HyperText Markup Language). Style sheets
are especially useful if consistent or repeated
styling needs to be applied to many pages.

Understanding Digital Typography

Here only a code indicating the style is

embedded, the detailed specification is in the

style sheet.

Styled Document

How Is Text Formatted?

Markup & Style

Markup
Marking up text is a way to describe the syntax of

that text and its parts through annotations. The

term “markup language” comes from the practice of
“marking up” a manuscript for printing. This process
involved handwritten annotations to a paper manuscript
or printed proof that would be used by the printer

for typesetting. These annotations would specify
changes, image placement relative to the text, and style
information (typeface, size, color, etc).

Style Sheets
Style information can be coded or written in a kind of
short-hand that referred to a cover sheet with a list and
description of each text style (body, caption, note, etc.).
These “style sheets” were the precursor to modern
CSS (Cascading Style Sheets) used in conjunction with
HTML (HyperText Markup Language). Style sheets are
especially useful if consistent or repeated styling needs
to be applied to many pages.

Understa igital Typography

Styled Document

How Is Text Formatted?

Markup & Style

Markup
Marking up text is a way to describe the syntax of

that text and its parts through annotations. The

term “markup language” comes from the practice of
“marking up” a manuscript for printing. This process
involved handwritten annotations to a paper manuscript
or printed proof that would be used by the printer

for typesetting. These annotations would specify
changes, image placement relative to the text, and style
information (typeface, size, color, etc).

Style Sheets
Style information can be coded or written in a kind of
short-hand that referred to a cover sheet with a list and
description of each text style (body, caption, note, etc.).
These “style sheets” were the precursor to modern
CSS (Cascading Style Sheets) used in conjunction with
HTML (HyperText Markup Language). Style sheets are
especially useful if consistent or repeated styling needs
to be applied to many pages.
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Plain Text

Plain text is the content of an ordinary sequential text file without anNo |} Plain_Text.t

any Style data beyond the ChOice 01: Character (upper or Iower Case), Plain text iz the contents of o ordinory sequential file readable os text without ony style data. This means plain text has no size, color, typefoce specificotions. The only styling possible aside from using upper- or L

and use of tabs and line breaks, both of which are control characters
found in the font itself. Plain text has no size, color, or other typeface
specifications — any of these attributes you may see applied to plain
text are provided by the application to make the text legible.

Plain text is highly portable and, unlike application specific
formats such as .indd and .doc, can be opened and read with a
wide variety of applications. Plain text is the digital analog of the
unformatted, hand- or typewritten manuscripts of the pre-computer
era. Like those manuscripts, plain text can be marked up with a series
of tags to change its appearance and layout. But unlike text in print,
digital markup may not specify typographic settings in detail — or at
all. The final choice of font, size, style, etc. may be uniquely defined
by the viewer application or even by the user.

This raises an important issue — who should control how content,
especially text, is displayed? In print, the graphic designer’s decisions
are fixed. Onscreen, designers have limited control over the display
capabilities of the devices readers use to view the text. This ambiguity
may be acceptable for certain types of content such as online periodi-
cals. Content that requires more careful and controlled formatting may
be restricted to dedicated, platform-specific apps. The appropriate bal-
ance of designer control and user flexibility remain a subject of debate
for webpages and electronic books.

ano |=| Plain_Text.txt

ano || Plain_Text.txt

& O O = Plain_...

Fluin text iz the contents of a ordinary sequential file readable as text without
any style dato. This means plain text hos no size, color, typefoce specifications.
The only styling possible aside from using upper- or lower-case letters iz the
use of line breaks ond also typically tabs becouse both of these operations con
be performed with control charocters in the font itself (thus they require no
morkupd. Traditionally ploin text hos been encoded as ASCII, howewer todoy
Unicode iz replocing ASCII for uze in plain text. The purpose of wzing plain text
iz usually to achieve a lowest common denominator independence from programs that
require their own special formotting {e.g. Microsoft Word files con be reod by a
handful of text editors, however plain text files con be read by almost anyw text
editor, web browsers, ond more).

A plain text file in Mac Text Edit. The font and
size are not specified by the file itself, rather
those attributes are provided by the application.
The column width is determined by the width of
the application window; the text can reflow to be
any width desired because this information is not
encoded into the text.

Plain text iz the contents of o ordinary
sequential file readoble as text without any
style data. This means ploin text has no size,
color, typeface specifications. The only
stwling possible aside from using upper- or
lower-casze letters iz the use of line breaks
and also typically tabs becouse both of these
operations can be performed with control
characters in the font itself (thus they
require no markupd. Traditionally plain text
haz been encoded as ASCII, however todaw
Unicode is replacing ASCII for use in plain
text. The purpose of using plain text is
usually to achieve o lowest common denominotor
independence from programs that require their
own speciol formatting (e.g. Microsoft Word
files con be read by a handful of text editors,
however plain text files con be read by almost
any text editor, web browsers, and more).

Plain text iz the
contents of a
ordinary sequential
file readable os text
without any style
data. Thiz means
plain text has no
zize, color, tvpefoce
specificationzs. The
only styling possible
aside from uzing
upper- or lower-case
letters iz the uze of
line breaks and also
typically tabs
because both of these
operations can be
performed with
control choracters in
the font itself (thus
they require no
markup .
Traditionally plain
text hos been encoded
as ASCID, howewver
today Unicode is
replacing ASCII for
use in plain text.
The purpose of using
plain text iz usually
to achieve a lowest
common denomningtor
ihdependence from
programs thot require
their own special
formatting {e.g.
Microsoft Word files
can be read by a
handful of text
editors, however
plain text files can
be read by almost any
text editor, webh
browsers, and more’.



How Is Text Formatted?

Evolution of the Typesetting “Stack”

Source

Composition Method

Page Layout Method

Form Creation Method

Reproduction Method

Method Name

1456

Compositor

1884
Machine Typesetter

c.1954
Photo Typesetter

¢.1980
Digital Typesetter

c.1985

Digital Imagesetter

c.1995

Direct-to-Plate

¢.2000
High Speed Inkjet

Handwritten manuscript.
(The compositor may also be
the designer.)

Typed manuscript marked up
by a designer.

Typed manuscript marked up
by a designer.

Text delivered on disk accom-
panied by a printed manuscript
marked up by a designer.

Electronic file delivered on
disk, already formatted by
a designer.

Electronic file delivered via
email, already formatted by
a designer.

Electronic templates delivered
via email, already formatted
by a designer.

A person selects individual
pre-cast metal letters and
arranges them by hand into
lines of text.

Typing letters on the keyboard
of a typesetting machine causes
a series of moulds to be as-
sembled and filled with molten
lead, casting individual letters
or complete lines of text.

Early photo typesetters
replace moulds with neg-
atives. Later devices arrange
negatives on glass plates

or film strips. Light shown
through the negatives exposes
high contrast photo paper,
creating typeset proofs. Early
devices are driven by paper
tape; later devices are driven
by computer.

Once photo typesetters are
driven by computers, the

next step is replacing the film
negative with a digital image.
Digital typesetters use CRTs
or lasers to create images. In
most cases they expose photo
paper just as photo typesetters
do. (Some digital typesetters
employ xerography, but the
quality is low.)

Digital imagesetters are
essentially digital typesetters
without composition systems.
Composition once done by
people skilled at typesetting is
now done by designers, who
may know less of the craft.
Image setters can expose
paper or film, creating the
potential to skip paste up and
go “direct to film”.

Plate imaging devices are like
imagesetters except that they
expose plates instead of photo
paper or film. That means no
negatives are required.

Composition takes on a very
different form. The process
assumes each “print” will be
customized. Designers must
decide which elements will
appear on all copies and which
elements will vary from copy to
copy. Lists of recipients must
also be prepared.

Lines of text are tightly bound
into blocks.

Lines of text are tightly bound
into blocks.

Proofs are cut up, arranged,
and pasted up on art boards
called “mechanicals”.

Proofs are cut up, arranged,
and pasted up on art boards
called “mechanicals”.

Designers layout whole
documents before sending
them to the imagesetter.

Designers layout whole
documents before sending
them to the printing company.

Designers create templates,
assemble variable elements, and
define rules for inserting them.

A block or blocks are locked
directly into the bed of a press
or locked into a moveable
frame which is locked into the
bed of a press.

A block or blocks are locked
directly into the bed of a press
or locked into a moveable
frame which is locked into the
bed of a press.

Mechanicals are photographed
in large process cameras to cre-
ate high contrast negatives.

Negatives are taped or
“stripped” into paper or plastic
forms. The forms are sand-
wiched against a raw printing
plate which is exposed with an
arc lamp and then developed.

Mechanicals are photographed
in large process cameras to cre-
ate high contrast negatives.

Negatives are taped or
“stripped” into paper or plastic
forms. The forms are sand-
wiched against a raw printing
plate which is exposed with an
arc lamp and then developed.

No mechanicals are needed.

Negatives are taped or
“stripped” into paper or plastic
forms. The forms are sand-
wiched against a raw printing
plate which is exposed with an
arc lamp and then developed.

Using plate preparation soft-
ware, experts at the printing
company arrange pages from
the designer’s formatted docu-
ment so that they are in the
right position for printing.

Some additional formatting
may be required by experts
who operate the press.

Copies are printed directly
from the hand set type.

Copies are printed directly
from the machine set type.

In the late stages of “hot type”,
only 2 or 3 proofs were printed.
Pages were then laid out

and prepared for printing as
described in the next stack.

Copies are printed from the
printing plate.

Copies are printed from the
printing plate.

Copies are printed from the
printing plate.

Copies are printed from the
printing plate.

A computer controls a complex
process that takes information
from a list of recipients, matches
it with rules, and inserts variable
elements into templates to
compose a page just in time

for printing. The computer then
rasterizes the page and sends the
raster file to the printer.

Letterpress.

Letterpress.
Offset Lithography.

Offset Lithography.

Gray indicates a step unchanged from previous stack.

Offset Lithography.

Offset Lithography.

Offset Lithography.

Inkjet.
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TeX

TeX (pronounced /tek/) is a typesetting system designed by Donald
Knuth beginning in 1977 to typeset his own manuscript after being
displeased by the proofs he received from a publisher. Today TeX
is used primarily for typesetting papers that involve mathematical
formulas - it is popular in academia, especially mathematics,
engineering, physics, computer science, economics, statistics,

and quantitative psychology. Text markup in TeX uses commands
(usually specified by a backslash) that are applied to one or more
pieces of text (indicated by curly brackets). The base TeX system
understands about 300 commands, called primitives. However,
these low-level commands are rarely used directly by users, and
most functionality is provided by format files (pre-built collections
of macro commands and formatting data). The most widely used
format file is called LaTeX — it incorporates document styles for
books, letters, slides, etc., and adds support for referencing and
automatic numbering of sections and equations.

While TeX can be written in any text editor, it requires a special
editing program to compile and output files based on the code. The
TeX system was designed to work with Metafont, the font file format
Knuth also designed, but TeX can also use PostScript fonts.

Simple Text Formatting in TeX

Code:

The dog is classified as \textit{Canis lupus familiaris} in taxonomy.

\bye T
Output:

The dog is classified as Canis lupus familiaris in taxonomy.

Mathematical Equation Formatting in TeX

Code:

The gquadratic formula is $-b \pm \sqgrt{b*2 - 4ac} \over 2a$
\bye

Output:
. . . —bx\b* - 4ac
The quadratic formula is —

In the TeX system, mathematics mode is entered
by using a $ character, after which the user can
enter a formula in TeX semantics and then close
with another $.

All markup languages employ a code character
to differentiate instructions from primary

text. These characters are called “command”
characters, “special” characters, or “delimiters”.
Without them, text markup would not exist in its
current form.

The code \textit is used in TeX to indicate that
any text that follows (and surrounded by curly
brackets) will be italic.
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PDF

The Portable Document Format (PDF), created in 1993 by Adobe,

is used for representing two-dimensional documents in a manner
independent of application software, hardware, or operating system.
PDFs are built on three technologies: a subset of the PostScript

page description language for generating layout and 2D graphics, a
font-embedding/replacement system to allow fonts to travel with the
document, and a storage system to bundle elements into a single
file (with data compression where appropriate). The version of

— PDF encoding of text. —
Each line of text in a column is
described as a distinct section.

The numbers describe the
width of each character.

‘PostScript used in PDF is simplified to removeW‘and loop commands }—
while graphics commands such as /ineto remain. However PDF

supports functions such as transparency, compression, and

password protection that PostScript does not.

such as italicization, create a
new text chunk.

PDF Formatting

Code:

(PostScript used in PDF is simpli\256 ed to remove )

[6.00792 6.17693 5.237 3.46892 6.78493 5.065 3.92892 2.73799 6.22693 3.27992 2.73 6.16693
5.10899 5.65401 6.05992 2.73 2.71501 6.05992 2.73 6.14592 7.37685 5.51001 2.73 2.81099
4.95 2.73 5.03502 2.724 9.41785 6.14893 2.7 2.81699 3.07147 3.07147 5.65399 6.05991
2.73001 3.2919 6.05994 2.73001 3.94791 5.608 9.45386 6.02292 5.48801 5.51001 0 ]xsh
/HLTFWB+Univers-Oblique*1l

[101{/.notdef}rp /e /f 2{/.notdef}rp /i 2{/.notdef}rp /1 /.notdef

/n /o /p 3{/.notdef}rp /t 139{/.notdef}rp]

HLTFWB+Univers-Oblique nf

HLTFWB+Univers-Oblique*1l [10 0 O -10 0 O Jmsf

329.395 290 mo

Changes in text formatting, ——> (if)

[2.72 0 ]xsh

HLTFWA+Univers*l [10 0 O -10 0 O Jmsf

335.395 290 mo

( and )

[2.72998 5.55099 6.13394 6.05994 0 ]xsh
HLTFWB+Univers-Oblique*l [10 0 O -10 0 O Jmsf
358.6 290 mo

(loop)

[2.75998 6.13193 6.13794 0 ]xsh
HLTFWA+Univers*l [10 0 0 -10 O O ]Jmsf

379.69 290 mo

( commands )

[2.73001 5.11597 6.12396 9.41483 9.43484 5.55103 6.13391 6.22394 4.99997 0 ]xsh

Output:

.00 [%) PDF_2.pdf =
) create - &) combine - &) colaborate - () secure = sign ~ (5] roms - By mutimeaia = 5 commenc -
OB 4L i1 in & (86w -in |

How Is Text Formatted?

PDF

The Portable Document Format (PDF), created in 1993 by Adobe,

is used for representing two-dimensional documents in a manner
independent of application software, hardware, or operating system.
PDFs are built on three technologies: a subset of the PostScript

page description language for generating layout and 2D graphics, a
font-embedding/replacement system to allow fonts to travel with the
document, and a storage system to bundle elements into a single
file (with data compression where appropriate). The version of

PostScript used in PDF is simplified to remove if and loop commands
while graphics commands such as lineto remain. However PDF
supports functions such as transparency, compression, and
password protection that PostScript does not.
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HTML

The backbone of the Web is HyperText Markup Language (HTML).
HTML was invented in 1990 by Tim Berners-Lee based on earlier
research he had begun in 1980 while working at CERN. The work
Berners-Lee developed in 1980 was done so that CERN scientists
would have a way to display physics papers on screen. However
Berners-Lee was neither a computer scientist nor a typographer,
and perhaps because of this HTML has a number of strange features
— content and presentation are conflated, all markup has to be
repeated for all elements, etc.

As the name implies, HTML is a way to mark-up content and
indicate to a computer what it is made of, e.g. paragraphs, headings,
images, links (this is often referred to as “semantic HTML"). HTML
is composed of elements that are defined by tags that typically take
the form of an opening tag and a closing tag, inside of which there
is content (there are some tags that are self-closing). Web browsers
read HTML pages and compose them into visual and audible
webpages. The browser does not display HTML tags, but uses them
to interpret the content of the page.

The HTML only describes
what the content is — it does
not dictate how it should

look. In this example, browser
defaults were referenced to for
defaults fonts, header sizes,
list indents, etc.

HTML Formatting

Only text in-between the body tags will be displayed in the browser window.

<1i>This is an ordered list, each item will have a number </lis>

<li>You can also make <a href="http://www.unorderedlists.com/”>unordered lists</a></li>

[

Code:
<html>
<head>
<title>This is where the title goes!</title>
</head>
<body>
<hl>
This is the heading!
</hl>
<p>
This is a sample paragraph of text. <br />
That is a self-closing tag up there ... <br />
</p>
<ol>
</ol>
</body>
</html>
Output:
0o This is where the title goes!
[*|*H+ 9 G](Q'Google )

This is the heading!

This is a sample paragraph of text.
That is a self-closing tag up there ...
Only text in-between the body tags will be displayed in the browser window.

1. This is an ordered list, each item will have a number
2. You can also make unordered lists

The most remarkable thing about
HTML is linking — embedding the
address or path to another page.
For linking to work, the other
page must be resident on the
user’'s computer or the computer
must be connected to a network.
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CSS

HTML is used to categorize the contents of a webpage; Cascading
Style Sheets (CSS) define the look and formatting of the content. CSS
was designed to enable the separation of document from document
presentation. In HTML, an <h1> tag simply tells the browser “this text

is a heading”, it says nothing about what that heading should look like.

CSS can be used to define the font, size, color, position, etc. of any
type of tag.

CSS has a simple syntax that allows the writer to assign style
data to standard HTML tags (<h1>, <p>, etc.) or create their own
“selectors” that can be applied to HTML tags. These selectors can
have a wide variety of properties, each with a defined value. It
should be pointed out that CSS can be used to style languages other
than HTML such as XHTML, SVG, XUL, and more.

As the name implies, CSS cascades. Style data is prioritized
(or “weighted”) to determine what style rule applies to an element
if more than one rule matches against a particular element — more
specific rules are given more weight, so if two selectors apply to the
same element, the one with higher specificity wins. This also allows
multiple style sheets to be used for the same HTML document.
Allowing for multiple style sheets is especially important because it
provides a way for users to override an HTML documents given style
with their own, customized style sheet.

Author Styled
Defined |— —] Webpage
CSS 1
% |
HTML
% I
User Styled
Defined |— “—] Webpage
CSS 2

CSS Formatting

Code:

The CSS code structure.
selector {
property: value;

Sample CSS code for the <h1> HTML element.
h1l {
margin: 15px 30px 15px 30px;
font-family: Georgia, Times,
font-size: 30px;
font-style: italic;
font-weight: normal;
letter-spacing: 1px;
color: #090;

Sample CSS code for a writer defined selector.
.newStyle {
margin: 15px 30px 18px 30px;
padding: 16px 0 0 0;
border-top: 1px solid #000;
font-family: Georgia, Times,
font-size: 1l6px;
line-height: 24px;

This style can be applied to HTML elements by adding a modifier to the tag.

<p class="newStyle”>

serif;

serif;

Output:

800 This is where the title goes!
[4|>][+ El C](Q'Google )

This is the heading!

This is a sample paragraph of text.
That is a self-closing tag up there ...
Only text in-between the body tags will be displayed in the browser window.

1. This is an ordered list, each item will have a number
2. You can also make unordered lists

No styling
(style data defaults supplied
by the application)

800 This is where the title goes!
[4|>][+ El C](Q'Google )

This is the heading!

E}is is a sample paragraph of text.

That is a self-closing tag up there ...
Only text in-between the body tags will be displayed in the browser window.

1. This is an ordered list, each item will have a number

2. You can also make unordered lists

Styling applied

The screenshots use the same HTML code from page 87.
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JavaScript

JavaScript is a scripting language (a lightweight programming
language) designed to add greater interactivity to HTML pages.
JavaScript cannot be used on its own but must work in tandem with
HTML. Its primary advantage is that is works on the client side (i.e.

in the browser, rather than on the server), and this allows for the
authoring of dynamic behaviors that can be triggered by user actions
(e.g. changing the background color of a document depending on
where the mouse is located on screen or validating user input text
before it is sent to the server).

HTML Only

In order to validate text entered into a
form, the browser has to send the data to
a server, which checks the data and then
returns a response. Further text entry
requires the procedure to be repeated.
Validation requests are sent when the user
presses “enter”. This process can be slow
and frustrating.

HTML with JavaScript

With JavaScript, text can be validated
continuously in the browser on a
character-by-character basis without
any server queries. Using JavaScript
in this way reduces lag and makes the
page or application more responsive.

User

User

input text
into a form

receive message
declaring whether
data is valid

input text
into a form

HTML

send data to
server, request
check if valid

receive message
declaring whether
data is valid

HTML
with
JavaScript

return validation
response

Server

Java or Other
Application
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DOM

Dynamic behavior on a webpage means that something on
a given webpage changes. Modern webpages use scripts
written in JavaScript (see previous page) to alter the HTML
or CSS. However, for the script to work, it must have a way
of addressing the HTML or CSS - it must know what the
elements of a page are called and where to find them. The
Document Object Model (DOM) is a standardized format
that allows programs and scripts to dynamically access
and update the content, structure, and style of documents.
The DOM views documents as a tree-structure, and
all HTML documents received by a Web browser are
parsed into a DOM tree before they can be rendered on
screen. The tree is composed of element nodes that begin
with the document type (<html>), go through the parts
of the document (<h1>, <p>) and end in the content itself
(the words between <p> tags). The DOM defines objects
and properties for all elements in the document and
methods to access them.

DOM Tree

and its Corresponding Webpage

Modified DOM Tree
and its Corresponding Webpage

This example DOM tree uses the
HTML code from the page 87.

800
Ll b ?

This is where the title goes!

¢ ] (Q' Google )

This is the heading!

This is a sample paragraph of text.
That is a self-closing tag up there ...
Only text in-between the body tags will be displayed in the browser window.

1. |This is an ordered list, each item will have a numbcr|

<title> <h1> <p> <ol>
[
| |

This is where This is the This is a sample

the title goes! heading! paragraph of <li> <li> ref>
text.
That is a self- |
closing tag u
there oo http://www.

unorderedlists.

Only text Thisis an You can also com/
in-between the ordered list, make unordered
“body” tags will each item will lists
be displayed have a number
in the browser
window.

2. |[You can alsc make unordered lists

The DOM allows for dynamic behavior in the browser.
For example, a JavaScript function could be written to
dynamically re-order elements in a list. In this example,
the following pseudo-code could be activated:

$(list).sortBy(“reverse”);

to allow a user to reverse the order of the list elements.

800
R e

This is where the title goes!

4 ] (Q' Google )

This is the heading!

This is a sample paragraph of text.
That is a self-closing tag up there ...
Only text in-between the body tags will be displayed in the browser window.

1. |You can alsc make uncrdered ‘_ists|
2. |This is an ordered list, each item will have a number

<title> <h1> <p> <ol>
[
[
| I
|
This is where This is the This is a sample
the title goes! heading! paragraph of <li> ref> <li>
text.
That is a self- |
closing tag up -
there ... http.//wva.
unorderedlists.
Only text You can also com/ This is an
in-between the make unordered ordered list,
“body” tags will lists each item will
be displayed have a number
in the browser
window.
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Render Tree

Render Tree

The render tree is built from the DOM tree. The layout engine creates
a parallel tree to the DOM by attaching style data to DOM elements to
create render objects. The render tree is used to instruct the rendering
engine how to paint the contents of the DOM tree. The render tree also
instructs the rendering engine on what order to render elements. . Style Data
Not all elements of the DOM tree are part of the render tree. Invis-

ible elements, such as the <head> element are not painted on screen,
and therefore do not need to be part of the render tree. The render tree
also does not contain element attributes, such as link destinations.
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CMS

A content management system (CMS) is a method of managing
content, workflow, and collaboration. Content management systems
range from blogging software to corporate intranets. The core
notion of a CMS is that it simplifies the production and publication
of content by centralizing resources. For instance, when a website
has three pages of HTML with some linked images, it is relatively
easy to update the page layout or content chunks one-by-one. On
the other hand, if a website has three hundred pages, updating the
layout or a repeated piece of content for each page one-by-one
would be a prohibitively time consuming task. Content management
systems allow an author to automate this process — page layout
templates provide a tool for making global layout changes and
content templates provide a tool for standardizing content structure.

HTML with Linked Images
and Style Resources

A secondary benefit of content management systems is that they
allow authors less versed in markup and programming languages to cSs
manage and publish content without having to learn a large amount

of technical knowledge.

output
HTML
o
o) o
s| |2
g )
(0]
12}
Image
1
Image
2

Composed
Page

s||eo

Content Management
System

Cwvs

Page Templates

output

o =
D
S 3
g2 HTML HTML
S Q
o @ 1 2
[2]
HTML HTML
3 4
@
o
)
2 Style Templates
@
CSS 1 CSS 2
Content Database
Content Content
Chunk Chunk
1 2
Content Content
Chunk Chunk
3 4

Composed
Page
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XML

A markup language is way of writing and annotating information.
Extensible Markup Language (XML) is a meta-language consisting of a

few simple rules you can combine to define your own markup languages.

Tags are the atomic unit of XML and each has a name, attributes that
describe the tag, and content. The content of a tag can be either data or
more tags — nested tags allow for the formation of hierarchal structures.

XML-based languages (or, “schemas”) specify what tag names
are allowed, which attributes are allowed on each tag, and how the
document can be structured. XML schemas must be defined for an
application to parse them correctly, and this is the role of the “schema
document” An XML schema document can come in several forms, most
notably DTD (Document Type Definition) and W3C XML Schema - both
serve the same purpose but W3C XML Schema is considered more
powerful because it can be more specific than DTD, is namespace aware,
and is itself written in XML.

XML was originally derived from HTML, and though the current
HTML specification (HTML5) is heavily influenced by XML, it is not
technically XML-based. There are many XML-based markup languages
used commonly today. Some examples are:

RSS (Really Simple Syndication), a format for marking up feeds of
syndicated content. Where HTML may be used to mark up an article

on a website, RSS would be used to mark up a preview of every article
published by the site.

SOAP (Simple Object Access Protocol), a protocol format for exchanging
information between a Web server and a Web application.

DITA (Darwin Information Typing Architecture), a modular format based
on discrete modular “topics”, primarily used for reference documents.

Most office productivity tools (e.g. Microsoft Word and Excel, Apple’s
iWork, and Open Office) have adopted XML-derived file formats. An
advantage of defining formats within the XML standard is that it allows
for greater inter-application portability.

Basic XML Rules

<tag "value”>Content</tags>
I L1 |
The opening tag can have Content is nested
attributes — it is possible to between the opening

have more than one attribute. and closing tags.

XML Implementation: RSS

<?xml ”1.0” "UTF-8" ?>
<rss "2.0">
<channel>

<title>RS8S Post Title</title>
<description>This is an example of an RSS feed</descriptions>

<link>http://www.someexamplerssdomain.com/main.html</link>

<lastBuildDate>Mon, 06 Sep 2010 00:01:00 +0000 </lastBuildDate>

<pubDate>Mon, 06 Sep 2009 16:45:00 +0000 </pubDates>
<item>

<title>Example entry</title>

<description>Here is an interesting description.</descriptions

<link>http://www.wikipedia.org/</link>
<guid>unique string per item</guids>
<pubDate>Mon, 06 Sep 2009 16:45:00 +0000 </pubDates>
</item>
</channels>

</rss>
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Dublin Core

Dublin Core is a metadata specification for providing cataloguing
information for physical objects such as books, digital materials such

as texts, videos, sounds, or images, and composite media such as
webpages. The specification has two levels: simple and qualified. Dublin
Core is the standard metadata specification in the fields of library science
and computer science.

0O N O~ WN =

Simple Dublin Core

There are 15 metadata elements in the simple set.

Title
Creator
Subject
Description
Publisher
Contributor
Date

Type
Format
Identifier
Source
Language
Relation
Coverage
Rights

Proper name of the resource

Author, artist, photographer, or illustrator

Keywords or phrases

A textual description or abstract

Publishing house, a university department, or a corporate entity

For example: editor, transcriber, and illustrator

A date associated with the creation or availability

The category of the resources, such as home page, novel, poem, etc.

The data format and dimensions (e.g. size, duration) of the resource

A number used to uniquely identify the resource, such as URL and ISBN
Information about a second resource from which the present resource is derived
The language of the intellectual content of the resource

An identifier of a second resource and its relationship to the present resource
Spatial coverage refers to a physical region which the resource is about

A rights management statement

Qualified Dublin Core

There are 3 additional metadata elements in the qualified set.

Audience

Provenance
RightsHolder
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Like this:

Open Document
Determine language
Find plane
Determine font
Find font
Determine size
Render font at size
Cache glyphs
Match text to appropriate glyphs
(some languages require “shaping”)
Find line lengths and leading
Place first glyph
Check kerning table for special spacing instructions
Place next glyph
IF: current position > line length  THEN: move to next line
ELSE:

With H&J settings,
this process becomes much more complicated
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Hello, World!

What happens when you type in a text editor?
This example is based on Mac OS.

User

Input
Device

Display
Device

Layout Engine

send new data,
specify what kind

Text of change:
Storage — characters
Application SEinE] Ewy — attributes Char
send send char. char. string o String
key string & g
strokes CSS data S
i o
Application TextView Ll Layout Lang.
View Manager Data
print i deliver
view view
model text area, Font
build display ID
Typesetter
assemble glyphs
into lines
cache bitmaps Glyph
deliver aliased or anti-aliased or subpixel Cache
rendered glyph bitmaps
Rendering Font File Library Font Cache
Engine
Font File
Glyph deliver Font call _Font
. Library
Generator outline
Index
send
correct
deliver code
g|yph #s Char. "
Map Code
Pages

If the local font file
library does not contain
the font designated (in
the CSS), it will move
down the list until a
matching font is found.

* Unicode fonts do not
have codepages, they

bypass this step

puas

if data already
exists: A

if not: B

puas
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Font Cache

Fonts are digital files that must be accessed by the operating
system in order to generate glyph bitmaps. Simply having a font
file on your computer’s hard drive does not allow it to be accessed.
The operating system must first index the font file into the font
cache. Caching is the process of saving something that is likely to
be reused - thus saving time.*

The font cache is a list of fonts accessible to the system. This
terminology is potentially confusing because the font cache is not
all the fonts stored on the device; it is the list of fonts known to
the operating system. Most operating systems have one or more
designated font folders. Any font file placed in those folders will be
indexed into the font cache while font files that are not will remain
invisible to the operating system.

* This time saved is achieved at an expense: the cached data
takes up memory that then can’t be used to store other data.
Caching is also “expensive” (in terms of demands on the OS)
because work must be done to ensure that the cached data is
current, that the computation that generated the need for the

data is current, and the arguments requiring the computation are
current. Additionally, this process makes the computation more
complex, which can lead to difficulties when these processes need
altering or when the computation fails part of the way through.

Operating
System

examines

solelauab

Font Cache

Font
Library
Index

Font Font
File File
Font Font
File File
reside in
Font
Folder
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Glyph Cache

When an application asks the operating system to render
glyph bitmaps, the operating system first checks the glyph
cache to see if those bitmaps already exist; if they do, the
OS delivers them to the application. If they do not, the OS

renders them first and then delivers them to the application.

Glyph caching is a strategy for conserving resources and
avoiding repeating tasks when possible.

It is important to note that font caching and glyph caching
are distinct operations.

Application

request

glyph | Lavout
bitmaps | Engine check for pre-existing glyph bitmaps
deliver deliver glyph bitmaps
laid out
glyph bitmaps exist: A
Glyph Cache
If glyph bitmaps do not exist: B
o R EEEEEEEE N
cache rendered bitmaps N
T 'Cg Glyph bitmaps
8835 are organized and
Tw XY, stored in a table very
. Pao S
8225 2 similar to the font
% a2 E S'S  outline table. The
Tt oo o - § glyph cache may not
- - % = contain data for all
Rendering Font File Font Cache o glyphs in the font.
Engine Library &
@
send request
font file font file

e >
Font outlines are
organized and
stored in a table in
the font file.

>
RN m‘n)m m
N
®

E e
F f
g
H h
I i
J i
L
M
n
o o
4 5 6
@ P
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Isolated Letters 7: Ta Marbutah 6: Ya 5: Ba (space) 4: Ra 3: Ayn 2:Lam 1: Alif
How Are Pages Rendered?

Contextual Shaping

To compose a line, the layout engine must request glyph bitmaps from a ’
the rendering engine. When laying out lines of text that use contextual .

shaping, the layout engine must first determine what version of the

character to ask for (i.e. what glyph). Before sending the request to the

rendering engine, it first checks what position in the word the character

occupies and what characters surround it. In most Latin scripts this

process is mainly used to determine when to use a ligature. In other Reading direction

scripts, such as Arabic or Indic, this process is extremely important;

without it, the language could not be displayed properly. Contextually

orientated glyph usage isn’t an aesthetic choice, as in English, but a

grammatical requirement. (See page 62 of Understanding Typography.)
Contextual shaping can be a very demanding activity for the

layout engine, requiring multiple times the amount of system resources

that simple text layout does. Some application layout engines, such as

the one in WebKit, have to outsource line layout to the OS when there
is contextual shaping because it is too demanding. Because of this,
contextual shaping is turned off for most Latin-based scripts by default. * ’

4

Loy yal
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Assembled Word
Latin transcription: Al-Arabiyya
Translation: “The Arabic”

Sources:
msdn.microsoft.com/en-us/goglobal/bb688172
people.w3.org/rishida/scripts/featurelist/index.php?col=6




Line & Paragraph
Assembly

After glyph bitmaps have been generated from the outline font file,
they need to be composed into a page. The first step in this process
is line assembly. The layout engine receives data about the start
location and the length of the text line — it then begins placing glyphs
side by side until it reaches the end of the line. When the end of the
line is reached, the layout engine will attempt to place any remaining
glyphs on the next line. Doing this sometimes requires that a hyphen
be added or a glyph be substituted (e.g. if a ligature falls at the end
of a line and needs to be broken for hyphenation).

Individual glyph bitmaps are arranged sequentially based on the character string.
The data sent to the layout engine includes the bitmap image of the glyph along with the size of its “side bearing”
(the amount of space to the left and right of each glyph).

‘ '
For most glyphs in the string, once they are placed in

order the operation is complete. However for some, [

there is additional kerning data to take into account. '
Kerning data, or a kerning pair, is preprogrammed I

data in the font for special cases where inter-letter u
spacing has been adjusted due to an awkward meeting

of shapes. Most often this data is used to make two -

glyphs fit closer together to avoid the appearance of a A kerning pair,
gap in the word. negative letter spacing

The final line is assembled.

Hello, World!
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H&J

When pages are rendered, the layout engine must make a lot of
decisions about how to space and break words. A good hyphenation
& justification (H&J) program must track:

— Number of hyphens in row: Should not exceed two in a row.

— Space between words: Should be between 1/8 and 1/2 of an em quad.

— Space between letters: Should be between 75% and 125% of the
default sidebearings as set in the font file by the designer.

In addition, H&J programs must include a hyphenation dictionary.

Hyphenation & Justification Algorithm

l

Place next glyph bitmap

Am | at the end of a word?

YES

NO

Have | exceeded the line length?

YES Is hyphenation turned on?

NO

YES

NO

Are there allowable breaks in the last word?

YES

Have | reached my hyphen limit?
YES Can | re-hyphenate for better balance?

YES Adjust paragraph hyphenation.
Determine break closest to line ending.
Break word, add hyphen.

Adjust word spacing.

Optional
second
path -
most H&J
algorithms
do not
have this
capability.

Move to next line.

NO Do spacing rules allow word to fit on line?

YES Break line after last word, push in.
Adjust word spacing.
Move to next line.

NO Break line before last word.
Adjust word spacing.

Move to next line.

NO Determine break closest to line ending.
Break word, add hyphen.
Adjust word spacing.

Move to next line.
Do spacing rules allow word to fit on line?

YES Break line after last word, push in.
Adjust word spacing.
Move to next line.

NO Break line before last word.
Adjust word spacing.

Move to next line.

Do spacing rules allow word to fit on line?

YES

NO

Break line after last word, push in.
Adjust word spacing.
Move to next line.

Break line before last word.
Adjust word spacing.
Move to next line.

Is this the end of the paragraph?

YES

NO

Do | have a widow?
YES Can lre-hyphenate for better balance?

YES Adjust hyphenation in this paragraph.
; Add hyphen to this line.
Adjust word spacing.

Move to next line.

NO  Move to next line.

NO  Move to next line.

Move to next line.

)

Is this the end of the page?

YES

NO

Do | have an orphan?

YES Push orphan line to next page.
‘ Move to next page.

Move to next line.

NO Move to next page.

Move to next line.

Move to next line.

)

Is this the beginning of the page?

YES

NO

Do | have an orphan?

YES Pull extra line from previous page to this page.
Move to next line.

NO  Move to next line.

Move to next line.
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Page Assembly

Once lines and paragraphs of text have been composed, they must be arranged on
the page. This level of composition is essentially the placing of rectangles next to
or inside other rectangles. In the following hierarchy:

Application
Window
View
Container
Object

The arrangement of various page components is handled by the layout engine.
In many programs this task is delegated to the layout engine of the operating
system; however a number of applications such as Web browsers use their own
embedded layout engines.

\ \

\ \

\ \

\ \
\ \
\ \
\ \
\ \
\ \
\ \
\ \
\ {
\ \
\ \
I I ISR, Sl Sl \
\ \ T \
\ T \
\ \ \ \
\ \ \
\ \ \ \
\ \ \ \
\ \ \ \
\ \ \ \
\
\

Character Glyph Line Fragment  Text Application Application
Rectangles Containers View Window

The View origin point is typically the zero point of the application
window’s non-navigational space, e.g. the upper left corner of a Web
browser window, below all application navigation.

The Container’s origin point is defined in coordinates
relative to the View’s point of origin.

The Line Fragment Rectangle’s origin point is defined in
coordinates relative to the Container’s point of origin.

Line Fragment Rectangle.

Line Fragment Rectangle

Glyph position is determined by theilocation of the glyph origin
i point. The origin point is used to place the glyph via coordinates in

Glyph Bounding Box

View

Container
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Frame Buffer

A “buffer” contains data that is stored for a short amount of time.
The portion of computer memory reserved for holding the complete
bit-mapped page image that is sent to the monitor is called the
“frame buffer” The frame buffer can be stored in either the general
main memory (RAM) or specialized video memory (VRAM) on the
video adapter.

The term “frame buffer” can be a confusing one —itis
sometimes used to refer to a physical piece of computer hardware
that stores display data in which case the term “screen buffer” is
used to refer to the actual data.

The layout engine gener- The rendering engine
ates instructions for sizes, “paints” into the frame
positions, colors, etc. buffer.

The reason that a frame buffer
is used here is so that the

user does not see the page
being pieced together by

the rendering engine. This
process happens very quickly —
typically in a fraction of a
second - but the frame buffer
allows changes in the display
to appear seamless.

The frame buffer is
displayed on screen.

Dubberly Design Office / Understanding Digital Typography

104



What Is a Digital Book?

Dubberly Design Office / Understanding Digital Typography 105



What Is a Digital Book?

Access

Content in digital books can be accessed in two ways: random
access and serial access. Random access is when a group of
elements can be accessed in an arbitrary sequence with no
predetermined order in equal time (e.g. a card catalog). Sequential
access is when a group of elements is accessed in a predetermined,
ordered sequence (e.g. a scroll)

Users want to know:
— Where am I?
— Where have | been? History
— Where can | go?

T Paths or Trails

Random Access (also sometimes called “direct access”)
In a data structure, random access implies the ability to access any
element in the same amount of time — e.g. moving from 1 to 5 takes the
same amount of time as moving from 1 to 2.

Serial Access

In a data structure, content is said to be sequential if a user can
only visit the elements in one particular order — e.g. moving from
1 to 2 takes half the time it takes to move from 1 to 3.

NSNS NS NS NN

It is not necessary to represent random
access content as a sequence of elements
in a row. Random access content can also
be represented as a database with content
in no particular order — multiple ordering
schemes are possible, and any ordering
scheme chosen by the author is arbitrary.
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Hypertext

Digital texts differ from analog texts in the ease with which content
can be connected for navigation and referral — hypertext provides a
way for users to move through or to a new text quickly. Hypertext

is built on the idea of “links”, and originally there were many kinds.
However today links are only used in two primary ways: to navigate
within a document through “anchors” and to navigate to a new docu-
ment through a “referral” — both of these kinds of links are one-way.

The term hypertext was coined by Ted Nelson in 1965, though
the idea was first proposed in 1945 by Vannevar Bush (see next page).
Nelson developed a model for creating and using linked documents
and later developed the Hypertext Editing System (in 1967). Douglas
Englebart also developed a similar system, called NLS (oN-Line
System), in 1962.

In the contemporary HTML specification, hyperlinks are uni-di-
rectional and one-to-one; however there is no reason that a hyperlink
couldn’t be one-to-many (i.e. clicking a single link opens multiple web-
pages). The ENQUIRE system, on which HTML was based, featured
bi-directional links; however it became apparent that the system was
not scalable because bi-directional links require there be a system
administrator who ensures that all links point in both directions
(i.e. anytime a page is created with a link to a separate page, if the link
is to be bi-directional, the linked to page has to be updated as well).

Most links today are premised on the idea of the user going
somewhere — the user clicks a link and the browser loads the page that
the link pointed at. There are also links that bring the linked content
to the user — frames were often used to accomplish this, allowing one
page to load inside of another page.

You go there

It comes here

ealy Buimaip

Anchors
allow for
intra-text
navigation

Document #1

Links
allow for
inter-text
navigation

Document #2

Original HTML Link Relationship Values

Relationships Between Documents

Use Index

Document A uses document B as an index.

Use Glossary

Document A uses document B as a glossary.

Annotation Information in document B is additional and subsidiary
to A, used by author of B to write the equivalent of a
margin note on A.

Reply Similar to Annotation, but B is not subsidiary to A.

Embed If link is followed, B is embedded into A.

Precedes In an ordered structure, A precedes B, B follows by A.
Any document can only have one link of this type.

Subdocument B is a lower part in a hierarchical relationship to A.

Present Whenever A is presented, B must also be presented.

Search When link is followed, B should be searched rather than
presented.

Supersedes B is a previous version of A.

History B is a list of versions of A.

Relationships About Subjects to Documents

Includes Aincludes B, B is part of A.
Made Person (etc.) described by A is author of B.
Interested Person (etc.) described by A is interested in B.
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Memex

In 1945 Vannevar Bush published an article titled As We May Think
that predicted many kinds of technology including hypertext, personal
computers, the Internet and World Wide Web, speech recognition
software, and online encyclopedias such as Wikipedia. One of
the propositions of the article was a device called a “memex” (a
portmanteau of “memory” and “index”), a theoretical proto-hypertext
computer system in which an individual could compress and store
all of their books, records, and communications. In the memex,
documents can be edited, annotated, and linked together — the device
was intended to be a supplement to an individual’s memory.

The memex is conceptually related to the “commonplace book”
Commonplace books were notebooks into which people entered, by

. . —_— e
hand, information they collected around a theme. A commonplace ,-_.E 7
o :
book was an essential personal tool for anyone doing research into a =l ¥ _ 5
. - . . - R e + = i iy Y —p— l'.-'"
topic during times when books, much less libraries, were rare. T e o s S e T L D R B

Conceptual illustrations of a memex. The device was conceived as a desk-

like apparatus, with a platen scanner for input of documents and screens
for viewing and editing more than one document at a time.
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E-book Formats

Almost all e-book formats are, at their core, HTML. HTML documents
have a size limit beyond which they become very slow and may
potentially crash the reader application. That's why e-books typically
break a book into chapter documents and package them into a
hierarchical file structure along with any images and resources (such
as fonts) the e-book may need.

The .opf file contains the documents The .ncx file contains the document’s
metadata, file manifest, and linear hierarchical table of contents. It is
reading order. Without this file the intended to provide a tool for users to
eReader application will not know navigate through the document’s larger
how and in what order to access and divisions or through progressively
sequence the contents of the file. smaller elements. It can expose more

detail than a normal TOC (e.g. chapters,
sub-sections, images, etc.)

Generic E-book Format

E-books come in many formats, but the majority of them use

a format similar to what is shown below. Each chapter is an
independent folder with all the files that comprise that chapter.
Chapter folders, style data, and a table of contents (TOC) file are
packaged together. This package is wrapped in a container that
handles compression, encoding, and permissions.

E-book Container
MIME Publication Structure
type
TOC. Chapter 1 Chapter 2 Chapter 3 Style
html
Ch1. Ch2. Ch3.
-opf html html html css
nex img. img. img. Fc.)nt
11.gif 21.gif 31.gif File
img img
22.gif 32.gif
img
23.gif
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Directories

At the most basic level, files are managed in most OS interfaces
through the use of directories. In contemporary operating
systems, the primary metaphor is that of a file folder. This system
is relatively simple and easy to comprehend but can be limiting.
Files can be in only one directory at a time. Although aliases to

a file can be placed anywhere, this is a clumsy way to handle
increasingly hybrid data.

No taxonomy can ever be 100% definitive, and it is always
possible to organize material in multiple ways: a pile of coins can
be organized by their monetary value, or by their circumference,
or by their thickness, or by their color, or the images they bear, or
by the number of letters they have, etc. The fact that there is no
one “right” way to organize any set of items becomes even more
problematic in the context of digital information.

The directory model of content organization has a
conceptual limit, i.e. there is a limit to the number of items in
a tree that a user can remember. Because of this, search tools
become extremely important.

Directories are tree structures. There is a root directory, in
which there can be any number of other directories, in which
there can be any number of other directories, and so on. With
limited numbers of files, this model of organization is easy

to use and simple to navigate. The drawback of this is that
with larger numbers of files (and directories), it can become
difficult to locate a single file.

eno (] File_Folders =] eno (] 01_Font_Research =]
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=] E » 3 _Admin Feb 22, 2011 10:04 AM Folder
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(] Rasterization Jan 17, 2011 11:51 AM Folder
(] Text_Formarting Mar 11, 2011 4:24 PM Folder %
(] TextRendering_OS-Level Dec 17, 2010 9:43 AM Folder v
5 items, 84.55 GB available ECp— 1 of 48 selected, 84.55 GB available )
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The Mac OS Finder allows users to view their file directory structure in several
ways, but always through the metaphor of a file folder.
The URL (Uniform Resource Locator) for the above images:
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How Are Digital Books Managed?
Tagging

In contrast to the location-based organizational method of direc-
tories, tags allow users to organize files into virtual collections.

A single file can be have many tags, thus allowing it to be part of
many virtual collections. In addition, tags can be nested and have
a hierarchy. Tags enable users to filter search results through in-
clusion and exclusion of tags.

The primary difficulty of tagging is that it is mostly manual —
someone has to add the tags, a far more time consuming process
than putting a file in a directory. It is possible to imagine a system
that simplified this process through the use of inherited tags, but as
of today such systems have not seen widespread use. Social tag-
ging systems such as Seadragon, MusicBrainz, and LibraryThing
offer promise.

Directory Structure Nested Tags
Like directories, tags allow for nested
hierarchy. Unlike directories, tags also
allow for items to be grouped outside of
a linear tree structure — items can be in
a hierarchical branch of a tree andin a
group that crosses tree branches.

Family Structure

Adult
Parent
Grandparent
Grandma Grandpa
Jane Jack
Household
Married
Child
Mom
Sally
Sue
Bob
Dad
Lisa John Tim

The advantages of tagging over directories become apparent when
attempting to classify something as part of more than one collection.

Tag-based categorization can be more specific and detailed.

Resulting Tags

Sally John Tim
Sally is John s Tim is
a Child, a Dad, a Dad,
and part of the Household Married, but not Married
but not an Adult. a Parent, a Parent,
but not a Grandparent, but not a Grandparent
an Adult, an Adult,
a part of the Household, but not part of the Household,

but not a Child or a Child.

Nested sets are very useful when trying to fine tune a search. Using
directories alone could not achieve the same level of detail and specificity
as tagging in this case — for instance, in the following directory structure,
there is no way to efficiently categorize Tim or have people who are
Adults and not part of the Household:

—Household
- Child
— Parent
- Married
—Dad

Directories do not allow cross-listing or exclusions.
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Search

A user of a search service enters terms in a form. Clicking

on an action button in the search form sends the request to
the search engine. The search engine compares the request
with entries in an index. In the index, each entry is associated
with one or more pointers (usually URLs). If a requested term
matches an entry, the search engine returns the associated
pointers in the form of search results.

If the search engine finds multiple pointers associated
with a requested term, it ranks them according to various
algorithms. It may also consult a lexicon file which forces some
pointers to the top of the list. The rules by which a service
ranks results are often unavailable to users.

Depending on the search service, users may constrain
their searches in several ways including:

by using Boolean operators to add or exclude terms

by limiting the range: collection, domain, or language

by specifying date, author, region of origin, or other metadata
by specifying media type

User

—

visits

Search|

viewed by

—Db

Results

Indices can be built manually or
automatically. There are many strategies for
creating indices automatically (e.g. “spiders”,
etc.); however there must always be a way to
override the automated results.

: Log Index of
record terms in Collection

n send terms

Collection of
Objects

Object

results formatted

selects result

from

—Db

viewed by

Search Object
Engine attempt to find terms in Metadata
Results
Page Lexicon
Generator ranked results if a term matches more than one
sent to object, the results must be ranked

send request for selected object

Selection

return and display
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Library Management Tools

There are many kinds of applications that can be used to organize
and manage a digital library. Some simply provide a method for
adding tags to files on a hard drive (e.g. Leap) while others tag

and store data inside a proprietary database (e.g. Yojimbo). File
management applications tend to fall into two categories: generalist
managers (“anything buckets”) for almost any file type and specialist
applications designed to handle one specific file type. Generalist
managers offer extended functionality for sorting files beyond the
0S, while specialist managers also usually provide tailored viewing
options and more detailed metadata entry. Most library management
tools support both folders and tagging; however both types typically
prevent users from accessing data managed by the application
outside the application.

Some popular library management tools are:

Books
Daneismos
Delicious Library
Endnote
Evernote

Leap

Papers

Together
Yojimbo

Together is a generalist
application for cataloging your
digital libraries. The application
allows users to sort and
categorize the material in their
library, but the viewing options
are not as powerful as specialist
applications made for PDFs and
e-books (see below).

Papers is an application for
managing PDFs. Beyond sorting
and tagging, the application
provides users with a way to
enter full bibliographic data

to each file and a multitude of
viewing options.

Together

Name 3 ||

LIBRARY

» @ Recent Imports

[] Notes

Accounts.xls

Il Library | = Microsoft Excel 97-2004 Worksheet

5 June 2007 22:14 37 KB

~ ADC
@ Web Internet Location

Together

[l Documents
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How Are Digital Books Managed?

Online Library Mana

In recent years, file management tools have begun migrating online.
Most online tools for file management do not hold the actual files,
but rather simply provide users with a tool for cataloging their

offline libraries.

ement Tools

600 jimtown's Shelf

(o) s st commeomnishet

ANishelfari’ gsses pesmmmsm

jimtown Request Friendship
Tim especialy fond of rurl ficton. 1 also ke loca and istorcal icon. A e mystery or romantic suspense never
s ithr.

A
- UP, MI, USA'

Public Overview  Shelf 13y Friends (1)  Groups ©)  Edits  More v

Al books

Plans to read

displaying 1 - 21 0f 212

Reading
Read

Favorites
Owns (55
Wish list

Books in common (0

Search | Find a book Books v | [ SEARCH | advanced search»

cJ(Q shetfari _ O

signin | help

Shelfari is a social media site and “community-powered
encyclopedia” for books.

Signinto Goodreads to learn more about Debra.

(‘stgnin» |
"9 aadas atrend | folowreviews | sanc message | compars books
Debrals favorite books
g!mmm
Debra's friends (13)
Debrals bookshelves
Ameta
read (355) 1oread (563) seres (85) aboriac-not9ad (10) 1504 books | 7 friends

Cloud | Stats | More. Gatorman

566 books | 19 friends
Debra is currently reading

Joan Wise
Debrats cumntyading: 3 E 1396 books | 7 rends
e Help 1 1
o Kathryn Stockett (Goodreads Autho ey ']
’ e
4| bookshelves: currently-reading, sai-king-recommends AVELED n
4020 books 197 rends
W] Debrasaid:“Stephen King says: it 1not, youres
- e i i b sl

Phelan, a

nsclousne fal posi Dorina Stanciu
writi...more" 183 books | 169 friends
bours, 17 min ago - see review el

S Debra gave kkkk Kk o: CoystalCra
SR| 635 books | 451 friends.

800 Debra - Westland, MI (940 books)

[ 4[> ] (]9 hup:/ www.goodreas.comj user/show/ 4816194-debra (5 ¢ J(Q- good reads o)
goodreads e wther /b0 O home mybooks « friends < groups - explore - R i
Debra's profile
T

Good Omens
Good Reads lets user catalog their libraries and share their
impressions with others.

800

asails's fun statistics | LibraryThing

LR

] (Q- rary ting o)

Lb Sonin 30n | & Englen | telp
1prary Q
Home | Zeitgest | Talk | Groups | Local
profite Reviews | Statist Clouds Vidgets | Edit profile
Pty Library statistics: asails
Libary statistics Library statistics Ratings
Sk 2,853 Number o books Average rating: Ak (3.18)
1,299 Number o dstinct works
Erblehersl 80/1,696 Median/mean book obscurity** 1400
Compere * See werk mutipes. 12001
Connections o
Legacy Libraries Tag statistics. | -
Connections’ grou
Ll 255 Total tags 00 B
ammmon 153 Total tagged books = "
Knowledge 167 Tags/book Ghas Taas TS Zems Zsean S Ssean dsiwe Lhoas Sas
Series
bl Common Knowledge in your Library Dates
Eomn 129 Series Average date: 1995
Paces 302 Awards
Events 4640 Characters
973 piaces
Social
Croupsuggestions | Language of the book
Helper badges
original language
Memes 1,064 English
Male orfemale? 35 Geman
Dead or alve? 38 French
Dead or alive 17 Greek (Ancient) Date is the edition’s publication date, not date of original work.
Hap— 16 Danish
Nationaity T B Entry date
Vous et nul autre T
Controversal books 3
Tagmash 3 Dutch et s
otner 3 Hebrew
‘Work duplicates. 3 Japanese Review date <]
Collections 3 Norwcghn e
[ eXe) Recommendations for asails | LibraryThing
(<[] (&L 7@ tbray ting )

Library

Home | Zettgeist | Talk

LibraryThing
Recommendations
For asails

Read-alikes for asails

Member
Recommendations
For asalls

For asails's books.

By asails

Unsuggestions
For asalls

Signin / Join | () English | Help

Q

Groups | Local

Profile | Recommendations  Reviews | Statistics/Memes | Clouds | Author Gallery Widgets | Edit profile

LibraryThing recommendations
1,000 recommendations —page [1] | 2134 |5|6|7|8]|9] 10 | Loadins...]

1. Robinson Crusoe by Daniel Defoe
9170 copies. 117 reviews. Average rating 3.63,
wny?

2. The Canterbury Tales by Geoffrey Chaucer
11088 copies. 89 reviews. Average rating 3,61
wny?

3. In Our Time by Emest Hemingway
1515 copies. © reviews. Average fating 3.64.
wny?

»

. Green Hills of Africa by Ernest Hemingway
951 copis. 7 reviews. Average rating 3.53.

. Death in the Afternoon by Ernest Hemingway
959 copies. 11 reviews. Average rating 3.56.
wny?
6. Across the River and into the Trees by Ernest Hemingway
810 copies. 8 reviews. Average rating 3.25.

. The Spy Who Loved Me by Tan Fleming
975 copis. 19 reviews. Average rating 3.17.
wny?
. Dracula by Bram Stoker
15168 copies. 247 reviews. Average ating 3.95.
wny?
. Krakatoa: The Day the World Exploded: August 27, 1883 by Simon Winchester
2075 coples. 58 reviews. Average rating 3.8.
wny?
10. Crime and Punishment by Fyodor Dostoevsky
20584 coples. 199 reviews. Average raing 4.27.
wny?

.

11. The Secret Garden by Frances Hodgson Burnett
12272 copies. 140 reviews. Average raing 4.2 4
viny? v
mmendat

Library Thing is a website for cataloging an offline library — the

contents of the library are analyzed by the site to provide users

with statistics about their material and recommendations for

further reading.
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How Are Digital Books Managed?

Online Social Book Services

. . . . . . [.Ya)e) Véronique Vienne's Book List | Designers & Books [ Ye)e) BookGlutton / Groups / Mrs. Walker's 12th grade Honors English class: The Study of Frankenstein
Social services for sharing the reading experience are emerging Ll oy — : ) cvsgrrs ‘i Cal o | (] € s < @ book gaton
online - digital book groups that allow users to discuss texts. Designers & Books / Véronique Vienne’s Book List rovcow B E B & ]
Newsletter:
book ’
J @ glutton
VIENNE TATOR) 10 booksand 0 Véronique Vienne's bio P ABOUT BOOKS GROUPS W LOG IN

Books Every Graphic Designer Should Read T

... I am sure that soon enough a genius will come up with an LEomNTATORS MRS. WALKER'S 12TH GRADE HONORS

iPhone GPS app that can tell me where I stowed away my copy of ;:f;:ﬂ:’sﬂ y ENGLISH CLASS: THE STUDY OF

In Praise of Shadows by Jun’ichiro Tanizaki, Diana Vreeland’s e FRANKENSTEIN

memoirs, or the English translation of Boris Vian’s endearing novel .. bk I . )

L’Ecume dBS Jours. They are among the bODkS thﬁt have helped me aloc i o This group is only for Mrs. Walker's 12th grade students at Pine-Richland High School for

the 2009-2010 school year.

understand what design criticism is all about. I'd like to make an
argument that they should be on the list of “Books Every Graphic
Designer Should Read.” Meanwhile, I recently pulled from my ) g

bookcase ten odd volumes I'd like to put on that list as well. . . . . ASK TO JOIN

ANY MEMBER OF THE GROUP CAN APPROVE
You

rlike [ Be the first of your friends to like this.

View the complete text 82 Members

10 books all genres~ fitle a~z~ Expand all text FacebookGlutton [
CURRENT READ

Beautiﬁﬂ Evidence : E:;:::t DR siEr (e Members add books to this list from any book page.

Frankenstein
Ll . .. this historian of information and disinformation has for more than 25 years been advocating a Mary Wollstonecraft Shelley
return to clear, legible graphics that intimately associate numbers, letters, diagrams and drawings

Ll Managed by through Sunday, May 16
in order to inform, instruct and inspire. His system is based on the sound management of il KER
complexity. The eye, he says, is an instrument eager for minutiae: sometimes, adding compact > E . E You'll need to join this group to read with them. Ask to Join
if
READING LIST

details suffices to shed light on what would otherwise be misleading information or statistics. . . . \
View the complete text 3 o o

‘ % Eﬁ k ' No books in this list. Add 2 book now
The Elements of Style (4th ed.): l% ' A..
WILLIAM STRUNK JR. AND E. B. WHITE -
... For those dogged utopians who, like me, still believe that less is more, the humble grammar
guidebook turned out to be just as much of a medernist touchtone as the Bauhaus manifesto or
Lissitsky's famous minimalist compositions. Beginning with a stern “Omit needless words!" Strunk

spelled out principles that not only fostered clarity of mind but also translated in simple,
bold terms the spirit of a new era. . . . View the complete text

ADD SUGGESTED TITLES

Leaming

e EOIVisioning Information :
EDWARD R. TUFTE

See my comments on Beaufiful Evidence for an appreciation of Tufte's work.

File Under Architecture :

HERBERT MUSCHAMP

Herbert Muschamp, who eventually became the architecture critic for the New York Times between
1892 and 2004, was only 27 years old when he wrote this quirky manifesto. Printed on craft paper

and bundled like a small parcel between two corrugated cardboard covers, it weighs only nine

ounces, no heavier than a couple of twigs. . . . The layout is so unassuming and legible it soothes

= - - SHARES K

Designers and Books is a site where invited designers can Sites such as Book Glutton allow users to share their reading list
review books and share their recommended book lists. and discuss books with other members of their reading group.
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How Are Digital Books Managed?

Types of E-book Readers

E-books are delivered, consumed, and managed in a number of ways
ranging from in-browser online reading with content hosted in the cloud
to self-contained apps that are both reader application and content.

Files accessed Files downloaded
by browser to device

Device

______

Device Files accessed
by reader
Web Proprietary
Browser Reader

Browser Reader
Browser based reader A proprietary reader accesses
accesses content hosted e-book files from a library of
in the cloud. content. Relies on standards.
Examples: Examples:

— Google eBookstore - Kindle

— Bookworm — iBooks

— Ibis Reader — Stanza

Device

App
Reader and
Database

App

Content files can only be
accessed via the user interface
of the app itself.

Examples:

- Inkling
— The Daily

Device

App
Self-contained
book

Self-contained

No distinction between app and
content — app is both the content
and the reader.

Examples:
— Martha Stewart Makes Cookies
— Phaidon Design Classics
— Push Pop Press
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Appendix:

How Do Fonts
Work on the Web?

The Web requires a special class of font usage and display
technologies and techniques.

Dubberly Design Office / Understanding Digital Typography

Event

<font> tag introduced by Netscape

—face attribute of <font> introduced by Microsoft
(with Internet Explorer 1.0)

CSS1 introduced
allows for selection of typeface through style sheet

Embedded Open Type (.eot) introduced by Microsoft
(with Internet Explorer 3.1)

<font> deprecated, HTML 4.01

@font-face proposed, CSS2

@font-face removed, CSS2.1

@font-face fully implemented, CSS3




How Do Fonts Work on the Web?

Browser Layout Engines

A Web browser layout engine (sometimes confusingly referred

to as a rendering engine), is a software component that takes
marked up content such as HTML, XML, image files, etc. and style
information such as CSS, XSL, etc. and displays formatted content
on screen. A Web browser layout engine can also be embedded in
e-mail clients, on-line help systems, or other applications that need
to display and allow editing of Web content.

Gecko* Presto Trident WebKit*
Developer Mozilla Foundation Opera Microsoft Apple, KDE, Nokia,
Google, RIM, Palm,
& others
Used in Firefox, Camino, Opera, Opera Mobile, Internet Explorer Chrome, Safari, AIR,

SeaMonkey, Galeon,
K-Meleon, Flock, GNU
IceCat, Icedove etc.

Nintendo DS browser,
Internet Channel

Android, Symbian
S60, OmniWeb,
Palm webQOS, Adobe
Dreamweaver CS4

Version support for @font-face 1.9.1 2.2 <3.1 [IE 4.0] 525

CSS3 font resources
src 1.91 2.2 Partial 525
font-stretch - - 5.0 -
unicode-range - - 5.0 Partial
font-variant - - - -
font-feature-settings - - - -

Version support Embedded OpenType - - <3.1[IE 4.0] -

in HTML & XML

documents TrueType 1.91 2.2 5.0 525

(for fonts applied in

@font-face rule) OpenType 1.91 2.2 5.0 525
SVG - 2.2 - 525
Web Open Font Format 1.9.2 - 5.0 533

* Both Gecko and Webkit are open source
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How Do Fonts Work on the Web?

Webpage Rendering

When a browser receives a document to be displayed, there are a
number of steps it must go through to take the received content and
turn it into what you see on screen. Most major browsers render a
page by first parsing HTML into a DOM tree (see page 88) and then
using that as the basis for a render tree (see page 89). The example
shown to the right is based on WebKit and shows the two possible
paths: one for simple text and the other for complex text.

/ Render Tree Pt
Style

DOM Tree

Element -

P | La...l-

Element

Style

Element Element

The layout engine takes the DOM tree and attaches
style data to it to create the render tree, which
instructs the rendering engine on how to layout the
content in the DOM tree.

Path 1: Simple Text &

Graphic Elements

Page rendering takes this path
when dealing with non-text
graphic elements and when the
text to be laid out is “simple”,
meaning it has no contextual
shaping. Languages that have
no contextual shaping in WebKit
include English, Spanish, and
Chinese. This means English text
in WebKit never has ligatures.

Path 2: Complex Text

Page rendering takes this path
when the text to be laid out

is “complex”, meaning it has
contextual shaping. Languages
that have contextual shaping in
WebKit include Arabic and all the
Indic scripts. In this path, text line
layout is handled by the operating
system, not WebKit.

(0]

Rendering Engine

Bitmap

Generator

Layout Engine

Layout

Manager

Rendering Engine

WebKit
parse DOM build Render
HTML
Tree Tree
attach style data
to render objects
CSSs
deliver
Painted paint bitmaps
Canvas
(013
WebKit
deliver
layout metrics
& request
parse build line layout
HTML DOM Render
Tree Tree
attach style data
to render objects
CSSs
deliver
Painted paint bitmaps
Canvas

Bitmap

Generator

deliver
implemented
layout

& request
bitmaps

request
bitmaps
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How Do Fonts Work on the Web?

Webpage Rendering:

Fonts

Font rendering in Web browsers is similar to font
rendering in a text editor. (See page 96.) Both processes
rely heavily on core OS APIs and resources to handle
glyph rendering and, sometimes, text line assembling.
The primary difference is that instead of the OS layout
engine receiving text being input from the keyboard, it is
receiving character strings pulled out of the markup that
the server delivers to the Web browser. In addition, the
browser engine also delivers style data to the rendering
engine that the server provides in the form of both HTML
markup tags and CSS attributes. This data is laid out by
either the browser’s internal layout engine or by the OS'’s
layout engine depending on whether the text is simple or
complex (see previous page). The OS rendering engine is
always used to generate bitmaps.*

The example to the right, which is based on WebKit, follows path
#2 from the previous page. If it was to follow path #1, all of the
steps taken in the Layout Engine would be handled inside WebKit.

* It appears that Safari for Windows has its own
rendering engine.

Input
DLAVTY:Y
1

send
key
strokes

WebKit

WebCore

Display print

R

.

deliver markup, etc.

User Device view
send load request
Server
find
server

HTML
deliver 55
2
©
(‘}h o

CSS

Layout Engine
send new data,
specify what kind
Text of change:
Storage —characters
send new — itz Char.
send char. char. string Q String
string & g
CSS data S
A (@]
TextView AL Layout Lang.
Manager Data
deliver
view
model text area, Font
build display ID
Typesetter
assemble glyphs
into lines
cache bitmaps Glyph
deliver aliased or anti-aliased or subpixel Cache
rendered glyph bitmaps
Rendering Font File Library Font Cache
Engine
Font File
Glyph deliver Font call Font
. Library
Generator outline
Index
send
correct
deliver code
g|yph #s Char. "
Map Code
Pages

If the local font file

library does not contain
the font designated (in
the CSS), it will move
down the list until a

* Unicode fonts do not
have codepages, they
bypass this step

matching font is found.

puas

if data already
exists: A

if not: B

puas
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How Do Fonts Work on the Web?

Font Replacement

A number of techniques have been developed to get around the
limited number of fonts available for the Web.

CSS image replacement (Pharck method)

This practice involves overlaying text with an image containing the
same text written in the desired font. This is good for search engine
optimization and aesthetic purposes but prevents text selection and
increases bandwidth use.

Scalable Inman Flash Replacement (sIFR)

This is similar to image replacement techniques, though the text is
selectable and rendered from vectors in Flash. However, this method
requires the presence of a proprietary plugin on a client system.

This method is an open source JavaScript and Adobe Flash dynamic
webfonts implementation, enabling the replacement of text elements
on HTML webpages with Flash equivalents. It was initially developed
by Mike Davidson and improved by Mark Wubben. It is a scalable

variety of HTML text-to-flash replacement pioneered by Shaun Inman.

Facelift Imnage Replacement (FLIR)

Similar to sIFR. But instead of using Flash, it embeds plain images
that are generated automatically from the text on the webpage.
Even if user does not have a Flash plugin installed, he will see the
text replaced by FLIR. However, FLIR requires that the website host
is capable of running PHP, and it is even less accessible than sIFR
because the text is not selectable.

Cufon / Typeface.js

These are two similar but independent technologies using only
JavaScript to draw the typeface onto the page using either the
HTML5 <canvas> element for WebKit and Gecko browsers or VML
for Internet Explorer

Source:
www.mightymeta.co.uk/introducing-the-web-safe-font-cheat-sheet/
www.mikeindustries.com/blog/sifr

The sIFR Process

— A normal HTML page is loaded into the browser.

— A JavaScript function is run which first checks that Flash is installed and
then looks for designated tags, IDs, or classes.

— If Flash isn't installed (or if JavaScriptis turned off), the HTML page
displays as normal and nothing further occurs. If Flash is installed,
JavaScript traverses through the page source measuring each element
designated as something that can be “sIFRed”.

— Once measured, the script creates Flash movies of the same dimensions
and overlays them on top of the original elements, pumping the original
browser text in as a Flash variable.

— ActionScript inside of each Flash file then draws that text in your chosen
typeface at a 6 point size and scales it up until it fits snugly inside the
Flash movie.

The Cufon Generator Process

FontForge

Font
File

SVG
Font

VML
Paths

Javascript
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How Do Fonts Work on the Web?

Font Hosting

Layout Engine
send new data,
specify what kind
Text of change:
. . . Storage — characters
A technique to download remote fonts was first specified send new — attributes ch
. : ar.
in CSS2 through the use of the @font-face tag. It was send WebKit send char. | char. string ® String
quickly removed in CSS2.1 and not reintroduced until I;“P}‘t key string & 2
evice
CSS3. It was (and remains) controversial because using strokes S data » g
P validate
a remote font as part of a webpage allows the font to ® WebCore TextView “:I-:x:u;r ?;g-
be freely downloaded. This could result in fonts being Grmmrmmnennenees 9 »
. ) @
used outside the terms of their license or illegally spread Display print deliver 2
User Device view view
through the Web. TrueDoc (PFR), Embedded OpenType R Font
modadel text area,
(EQT), and Web Open Font Format (WOFF) are formats build display ID
designed to address these issues by creating fonts that do Typesetter
not work in any applications other than a Web browser.
. . . ble glyph
In response to issues with @font-face, in the last ?nstieme: Jvpns
two years a number of type foundries and independent send load request
. . . . if data already
companies have created online services for remote cache bitmaps s exists: A
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EOT

Embedded OpenType (EOT) is a font file format developed by Microsoft
to provide font embedding on the Web with font license protection.
Font embedding on the Web is a term used only in conjunction with
the EOT format; when any other font file format is used the process is
called font hosting (see previous page).

There are two differences between standard OpenType (see
pages 56 and 60) and Embedded OpenType. The first is that EOT
encodes data into the font file that declares what website, Web
directory, or webpage are allowed to access it. The second is that
EOT uses compression and subsetting to decrease the font file size.

In 2008 Microsoft submitted EOT to the W3C in the hope of
having it approved as a Web standard. In doing so they made the
specification public and thus many critics argue that the encryption
method used in EOT is now useless.
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request
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Font File HTML
deliver
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=
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o :
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o
Browser Embedded OpenType files are

Unauthorized

HTML

encoded with metadata that
prevents them from working in
any webpage except those that are
specified in the file.
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WOFF

Web Open Font Format (WOFF), developed in 2009, is a wrapper

for TrueType and OpenType fonts that allows them to be embedded
in webpages. Unlike TrueType and OpenType fonts, which can be
read by Web browsers and desktop applications, fonts using WOFF
can only be read by Web browsers, thus providing a strong level of
protection against piracy. In addition to the wrapper, the format is
also compressed and can result in fonts that are up to 40% smaller
than standard TrueType. The World Wide Web Consortium (W3C) has
recommended that it become the de facto font format for use online.
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Photoshop, lllustrator, InDesign,
Acrobat, Word, Excel, Powerpoint,
iCal, NewsFire, iChat, Entourage,
Thunderbird, TextMate, Coda,
BBEdit, etc.

Web Open Font Format are fonts
encoded so that they will only work
in a Web browser. If the font is
installed on a local computer, it will

not work in any desktop application.
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Digital Rights Management (DRM) For Fonts

There are almost no technical barriers to hosting a font file and using

it through @font-face. Since it would be easy for anyone with minor
technical knowledge to download (i.e. steal the font file), most type
foundry licenses don't allow use with @font-face. Seen in this light, font
hosting services are essentially DRM services. There are many strategies
to do this; however as of yet none of them are perfect. A determined,
and technically savvy, user attempting to steal a font would eventually
be able to do so. Current strategies used to protect fonts include:

Webfont formats: Most of the services listed make use of Web formats
for the typefaces they distribute (EOF, WOFF). This prevents the font
from being used in desktop applications (Photoshop, InDesign, etc.).
There are now several type foundries that sell their fonts in Web formats
directly to users, allowing them to host these files as they see fit.

HTTP referrer checking: Only authorized domains are allowed to link to
fonts. Foundries which sell webfonts directly to users often require this
measure be taken in the End User License Agreement (EULA) of the font.

Obfuscation: Hard-to-guess file names listed as strings of seemingly
random characters.

Data URIs: Fonts are represented as Base64 encoded strings. Encoded
fonts can be injected in-line with generated CSS. This makes font pirating
difficult because the there is no font file to steal; there is only raw data
that would have to be re-compiled.

Visible license data: Display of license, copyright, and “allowed” domains
in the CSS. This serves as a reminder that repurposing font files is illegal.

Segmenting and subsetting: Font files are split into multiple files and
recombined using the CSS font stack. Additionally, only the characters
needed for use on the page are delivered (preventing an unauthorized
user from recombining segments into a complete font).
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SVG

Scalable vector graphics (SVG) is a graphics language based on XML Bitmap SVG
(extensible markup language). Compared to the file size of bitmap
image formats (.jpeg, .gif, etc.), SVG is incredibly small. Instead of
storing color data for every pixel in the image file, vector graphics are
defined in terms of points, the lines/curves between them, and fills 50% Black
(much like font file outline formats). This results in much less data
needing to be stored in the file.

The SVG format online has many potential benefits, especially in
the area of dynamic graphics and fonts because unlike pixel-based data
it can be scaled, rotated, or stretched without quality loss. Since the
image data is stored as vectors, scripting languages such as JavaScript
can be used to manipulate the image data (e.g. page location data can
be treated as a variable instead of a fixed value) in real-time.

25 pixels x (location + color) = 50 datapoints (origin) + (x width) + (y height) + (color) = 4 datapoints

Bitmap image formats contain data specifying SVG format allows for the same shape to be
color for every pixel location — with a large defined using only four datapoints!

block of the same color, there is a large

amount of redundant data because there are

two pieces of data for every pixel.

0,8
50% Magenta

Scripting languages such as JavaScript can
be used to dynamically manipulate the image
data of an SVG file. Location, size, or color
data can be treated as variables rather than
fixed entities.
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Font Hosting:
Google

The Google Font Directory is a pool of free webfonts
available under the OFL or Apache License. The fonts are
hosted by Google and can be linked within a webpage
using a simple CSS call like:

<html>

<head>
<link rel="stylesheet” type="text/css”
href="http://fonts.googleapis.com/
css?family=Tangerine”>

<style>
body {
font-family: ‘Tangerine’, serif;
font-size: 48px;
}
</style>
</head>
<body>
<hl>Making the Web Beautiful!</hl>
</body>
</html>
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Font Hosting:
Typekit

Typekit appears to be the most popular font hosting
service at the moment. They charge a yearly subscription
fee that opens the entire library to publishers, who are
then able to select what typefaces they want to use

on what sites (both must be specified). Typekit does
more than host files for @font-face use, the service

also implements a number of strategies for making font
hosting safer such as subsetting and fragmenting font
files, validating that a given site is permitted to use a font,
and using webfont formats. Additionally, they link to the
font file through JavaScript instead of plain @font-face.

www.typekit.com/
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