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Forewo
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ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work. In the field of information technology, ISO and IEC have established a joint technical committee,
ISO/IEC]TC 1.
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Introduction

This Technical Report, supported by the history of information technology keyboards during the last
three decades, lists current and anticipated problem areas as seen by users and tries to pave the way to
foreseen work items in JTC 1 for solving issues of the user interface with keyboards, other input devices
and input methods.
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TECHNICAL REPORT

ISO/IEC TR 15440:2016(E)

Information technology — Future keyboards and other
input devices and entry methods

1 Scope

This

Technical Report (TR) covers the following:

Thisg
base

This
requ
this

For {

the

different input requirements catering for national and international practices and
cultural and linguistic diversity;

recognition of requirements regarding comfort of use (for any user, including children,
disabled people) and improved user productivity related to inputting data;

enhancements of keyboards and related input devices and methods)required for nej
phenomena such as Internet, multimedia, virtual reality;

virtual input requirements;

labelling issues (soft [LCD] and hard, permanent and temporary labels), function symbo

Technical Report does not cover implications of bionetric input (fingerprint-based, i
d, face-shape-based, etc.) devices for access and security.

Technical Report is aimed at both the users:arid manufacturers and intends to prese
irements regarding keyboards and associated devices and methods, at the time of py
technical report.

Terms and definitions

he purposes of this document;the terms and definitions in ISO/IEC 9995-1 apply.

Benefits and disadvantages of current keyboards and data entry devig
market

Most existing desktop and laptop keyboards on the market are following ISO/IEC
[SO/IEC 999552 This helps for education and training.

The situation on portable computers is less clear, as confusion very often exists betwe
hnd alphanumeric keys; some dedicated keys like the portable Fn key are either ng

support of

elderly and

v emerging

sandicons.

ris-pattern-

nt the user
blication of

Ces on

0995-1 and

en function
t “seen” by

software or are used in different fashions between different manufacturers’ equipment. Different
WWWMMMM i i i i i duced size

of the keyboard, row A in particular is really confusing, function keys varying locations from model
to model and not being really well-thought out (for example, the Insert key is sometimes placed
immediately next to the Delete key, which is extremely error-prone for the user); blind or visually
impaired persons have specific problems, particularly with portable computers: the variation in
the placement of the different keys due to the lack of strictly defined international standards for

common functions. Because of this, no clues exist to help them finding the location of thes

e functions.

Even if the functions are not universal, a survey of the different functions should be made among
the devices available on the market and reserving a relative location to each one in an international

standard would be desirable.

Most keyboards misinterpret some parts of ISO/IEC 9995. For example, the decimal separator is not
used as a function but rather as an alphanumeric key [this creates problems in countries in which

the decimal separator is multiple (this function should not depend from output repre
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4

4.1 Gendral comfort of use and productivity

another case in point is the function terminology that is multiple and does not always respect
ISO/IEC 9995-7.

New, much more programmable keyboard interfaces are now becoming available, such as
programmed keyboards displayed on a touch screen or displayed on some surface and recognized
via a camera. Standards for layouting such keyboards, including code assignment to each key, are
now available in ISO/IEC 24757, but actual use is limited. Guidance on using such mechanisms should
be produced.

Comfort of use and productivity considerations

No major improvement in the comfort of use has been done since 1995 except some,innovative,
albeit spmetimes very specific platform-oriented tools for multimedia and Internet usage working
with vdry specific drivers.

Standardisation of placement and functionality of common functions wouldappear to be possible as
technology is stabilising.

EXAMPLE Print Screen function could be selectable at the platform-level as either an application-
dependg¢nt function or as a “hard-wired” feature that prints the screen_independently of the application
running under a given operating system.

Placempent and functionality of functions such as Select kevel 3 and Group Select remain tp be
fixed (American keyboards typically do not have a Levek3)select function, for example, and Group
Select, when available, is done in different fashions due€ to lack of guidance in the first editign of
ISO/IE( 9995).

One important drawback of current keyboards is:tHat no software can be made “aware” of the a¢tual
geometric layout as it is seen by the user, nor of the actual engraving seen by the user; if stanflard
(de-facto or de-jure, even OEM) keyboards were registered and assigned a worldwide-fixed number,
then thee keyboard could identify itself (i-e. the actual engraving and geometry) to the softwarle on
request and then the software could:better display actual mapping to other character sets than
those ehgraved on the keyboard in‘addition to these. This is of particular importance in a morq and
more global, multilingual envirennient. Such a scheme would not necessitate a change in the aqtual
“scan-cpde” technology used.today. The use of ISO/IEC 24757 allows negotiating informatiop on
actual ¢ngraving of the keyboard.

Comforft of use is higlly dependent of the actual work done by a specific user; reassigning keys
allows |mprovementof user productivity; this is possible only if the software is aware of the agtual
placempnt of keysiéfwhich it “sees” the “scan codes”; keyboards should ideally be designed according
to humpn ergonomics and this is rarely the case. As an example, the common square keyboard i§ not
ergonomically.designed according to the function of normal hands/arms.

Reassignnient of actual “scan codes” of the physical keyboard by software would be desirable (so
far, such reassignment is very difficult at the keyboard-driver level if at all possible) for example, to
allow the use of a 7-8-9 layout on a 1-2-3 numeric keypad. Currently, hard-wired “scan codes” can be
interpreted differently by software but that advantage becomes, at the same time, a problem if all
“keyboard-scan-code-aware” programs do not all use the same interpretation of these “scan codes”.
Such a reassignment would greatly improve software compatibility while serving the end-user and
innovative application needs.

an NP is desirable to standardise the minimum set of keyboard software-driven functions that
should be made available by an operating system (and optionally, by an application), standardising
placement of the involved function keys at the same time. Functionality could include email, web
access, and turning audio on and off.

© ISO/IEC 2016 - All rights reserved
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ISO/IEC/TR 30109 has been approved to facilitate, among other things, a better match between the
user’s needs for functionality including national characters and input methods and the available

keyboard hardware, e.g. at an Internet café or a hotel in a foreign country.

Function of the “Capitals Lock”/”Shift Lock” key.

While ISO/IEC 9995-2 expresses that a key providing one of the functions Capitals lock (usually called
“Caps Lock”), Level 2 lock (i.e. “Shift lock”), or Generalized lock (which is not specified further) needs
to be present, the exact function of this key is not standardized in the ISO/IEC 9995 series. Common
implementations show the inheritance from the mechanical typewriter, where such keys in fact were
acting by mechanical engagement and mechanical release by pressing of either the lock key again or

the
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SHIfT Key. AS, untike on mechanical Ly pewTiters, the actuation of the 10CK Key provide
le or audible feedback for the touch typist (like the spring force or the special soundiof-t
hanism), it is likely to be recognized only after long sequences of subsequent keyshave b
misinterpreted.

Jution could be standardized which, in addition to avoid the effect of an inadvertent h
key, has the advantage that the actuation has a unique function independent of any s
ution where the lock key switches between lock-on and lock-off, thus-being depende
ent lock state). This is the following:

Shift + Lock (simultaneously pressed) switch to the state “Shiftlvock”;
‘Level 3 Select” (i.e. AltGr) + Lock (simultaneously pressed)switch to the state “Caps L
[.ock pressed alone switches off any “Shift Lock” or “Caps Lock” state.

5, any inadvertent pressing of the lock key, while'wneither “Shift Lock” nor “Caps Lock
ffect.

function of the “Num Lock” key can be standardized analogously.

Ergonomic keytop labelling for’keyboards with a secondary group

current ISO/IEC 9995-1 requires for layouts with more than one group that on the K
acters of the (up to) three-levéls of each group are displayed in a column. While thi
fion from a systematic viéwyit has the ergonomic disadvantage that the height on ever
iding the whitespace séparating it from other characters or the keytop border, can b
otal keytop height at maximum. This applies even for layouts where only four characte
layed, which is the-case if the second group does not employ the third level, and employs
only for capital Jetters with the paired lowercase letters at the first level, thus the {
not need ta.Be displayed on the keytop also.

T2 layoatiin the new German keyboard standard DIN 2137-01:2012-06 was designed
commpodate these requirements.

pire'iS a way to display in two rows and two columns, the characters could be displayed ¢

5 no special
he engaging
een entered

tting of the
tate (unlike
nt from the

Cku;

”is on, has
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s is a clean
y character,
e a third of
rs are to be
the second
econd level

Jeliberately

pnsiderably

larger. This is a real advantage especially for elderly people with age-related long-sightedness who are
not touch-typists.

In consequence, when there are only two groups displayed and support for only one level of group 2
is required, a future standard should allow the labelling as follows, provided that all levels of group 1
use the same colour or the same shade of gray in column 2 and column 1, and that the level of group 2

disp

layed uses a different colour or shade of gray:
Group 1, Level 1: lower left corner of the keytop (colour A or shade of gray A);
Group 1, Level 2: upper left corner of the keytop (colour A or shade of gray A);

Group 1, Level 3: lower right corner of the keytop (colour A or shade of gray A);
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Group 2, Level 1: upper right corner of the keytop (colour B or shade of gray B).

As the current ISO/IEC 9995-1 already allows an according labelling for keyboards which employ only a
Group 1, this is a straightforward extension.

> 0
< #

AV

ISO/IEC 9995-1:2009 Possible future extension

Figure 1 — Comparison of possible allocation when support for only’one level of group 2 is
required
5 Keyboard classification [including linear keyboards, segmented keyboards,

mono-hapded keyboards, keyboards and input devices for disabled persons,
specific Keyboards for general (fixed and mebile telephones) and/or specific
applicatipns (banking, health care, trade, etc.), virtual keyboards]

ems
lling

Disabled and elderly persons can have many différent problems with using a keyboard. These prob
may be split up in, for example, problems with¥ecognizing the wanted key, problems with contro

the movem
possibility

Tactile identifiers are mentioned @n~ISO 9241-400 but not exactly specified. ETSI has produc

standard o
] and on th
tactile iden

ent of the arms and fingers, difficulties with the mouse movements without trembling
bf using only one hand. This.canrresult in different types of equipment to solve the prob

1 specifying in detajl the conventional “touch-type” marking on alphanumeric keys F
e numerical keyboard part key 5. One problem with the numerical keyboard is thaf
[ifier on key 5 does'not tell the difference between the “1-2-3” or “7-8-9” layout. It has |

and
em.

ed a
and
the
been

mentioned has

proposed t¢

that the keyboard itself, instead of the keys, could be marked to tell which it is. Austriz
instead hayve‘different marks.

6 Data ¢ntrymethods for graphic character sets (including numerical or nonj
numericghuse of numeric keypads, pen-based movements, alphabetic data ent
using telephone keypads, alphabetic data entry using telephone keypads)

[y

Some mobile telephones systems (e.g. GSM) give the possibility to send text with help of the telephone
keypads (numeric keyboard). ISO/IEC 9995-8 assigns the letters A to Z to the digit keys. Additional
characters are generally implemented and accessible through repeated pressing of the keys. The
characters are then displayed on the window of the phone. A better and standardized way of doing it
would be wanted to improve the usability of text input on small keyboards and to replace the variety of
proprietary techniques in use in the industry.

Some of the improved industry technology includes just typing the key that represents multiple letters
or characters once and then for a whole character sequence, e.g. limited by a space, to see what is the
best probability for a properly spelled word in the respective language. Another idea is to use letter
assignments tailored to a specific language fitted by typical letter usage in that language.

© ISO/IEC 2016 - All rights reserved
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A specification method for Input Methods would improve portability of these methods among platforms

for the benefit of users. A description of some Input Methods is contained in Annex A.

7 Logical interface with the central unit, methods of recognition of keys
(including hardware or software recognized keys, use of scan codes, self-
identifying keys, software-hidden keys, etc.)

Nowadays, most, if not all, keyboards on the market have integrated microprocessors which determine
by themselves which keys of the keyboard are being typed and which send indications to a central

ically a PC) or a terminal controller whenever a key is depressed and when it
posqibly with a repetitive indication at every given time interval if the key is kept depresss

enoygh time. Each one of such indications is called a “scan code” (from the fact that the.micy

is scanning the keyboard all the time to see if an electrical contact is made on the intérsect
and folumn of the keyboard matrix circuitry).

The Jonly thing that is sent to the computer is hence a code which is used to theoretically
coor|dinates of the keys depressed (for PC, these coordinates correspondiindeed to the or
PC Keyboard, a geometry that is no longer used) and this allows reprogramming the keyh
computer according to, for example, the language of the user or fof any other customiz
Thig method of operation is, on one hand, very flexible from a pregfamming point of view

othgr hand, due to the numerous geometric reconfigurations(f‘keyboards year after y¢

necgqssity to be backward compatible, the software in the computer can no longer “know”
] location of a key depressed on the keyboard, which can be an annoyance if the keybg
predented on the screen for help or actual operation purposes.

Furghermore, the software is not aware of what is epgraved on the keys. At the end of the
display key keyboards were manufactured on a small scale which allowed the computer t
programmable way, what were the characters supported by the keyboard driver in use. Thes
were¢ significantly expensive to produce (typically six times more than the average keyboar
production was stopped. This technology will possibly be replaced by less expensive ways
the §ame functionality but it will probably*be more expensive than standard keyboards.

Onelidea to make sure that the comiputer would be made aware of what is engraved on th
would be to assign, in addition tejthé scan code, an identification of the characters engraved
(thepretically up to nine charagters per key, for up to three groups of up to three levels each 3
ISO/AIEC 9995) which could be/queried by the computer to the keyboard. This would allow th
to b¢ made aware of the'complete physical layout of the actual keyboard (for display or hely
including customized-ene, without affecting the “traditional” mode of keyboard operatig
inexpensively. The best way a character should be identified would be by using the canon
encqding assigned.to each character in the Universal character set (ISO/IEC 10646), whig
coding element’to each one of the characters used by all known written languages on eart
beyqnd. To complete the solution to the physical placement of the keys on the keyboard, eacl
be idlentified in such a system by its location using the grid system of coordinates of ISO/

is released,
d for along
oprocessor
on of a row

identify the
iginal 1981
oard in the
bd purpose.
But on the
bar and the
for sure the
ard is to be

1980s, LCD-
b show, in a
e keyboards
d) and their
f providing

e computer
on the keys
ccording to
e keyboard
purposes),
n, and also
ical 4-octet
h assigns a
h and much
key should
EC 9995. A

ard for describing the physical layout of a keyboard with key assignment to ISO/IEC 11)646 is now
nplished inISOAEC 24757,

An issue that would remain would be, for help purposes, to make known to the computer all the keys
of the keyboard which depression is never indicated to the computer (keys such as Fn key on portable
keyboards), and their location, by some private text identification and also in using the grid system of
coordinates of ISO/IEC 9995. As the number of keys affected by those hidden keys may be everything
from this hidden key itself to all the other keys of the computer (which depression is then not indicated
to the computer), an easy way out of this would be that the keyboard make the computer aware of its
generic model identification.
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8 Principles of adaptation related especially to linguistic and cultural
characteristics

8.1 Current situation and perspectives

Today, the ISO/IEC 9995 series specifies the possibility to have many groups with three levels each.
Hopefully in the future, many keyboards will have the possibility to use this for, e.g. writing in different
languages or for different applications. If there are many versions, it would also be preferable if the
keyboard or connected PC had a visual indication at which layout is active at the moment. It would also
be helpful if there is an easy way to reset the keyboard to a default layout. This is something which is

absolutely
allowing sh
keyed in in

Except for {
also be pos

Further, it
different pd

Another sin
IME (Input
characters
at once. By
alternative
back-tab, re

8.2 Labe

Multilingua
(like the on
labeling, as
expanded t

A possible
current (20

When itis 1

The fir
three lg

Up to fg
For this
fields is

equiTed by peopie with visual defects. New specifications inm ISO/TEC 9995 are under
ifting between more scripts and allowing more characters for a multilingual input-t
h convenient way.

he possibility to choose between different groups for applications and langiiages, it wj
ible to, e.g. configure different groups for different diacritics.

wvould be desirable if the keyboard could be able to identify for the{¢onnected syster
ssible groups.

hilar possibility is a way of toggling between different characters used in, e.g. Japan c:
Method Editor). After setting the keyboard in the state for IME, a list of the alternative
to select from is displayed on-screen, either the alternatives are shown one-by-one @
default, i.e. if key-in continues without any action to choose another alternative, the
should be picked. Getting the next or previous alternative could be done by the tab
spectively.

Iling support for multilingual keyboards

I-multiscript keyboards are useful for'‘environments like multinational administrat
e of the E.U.) or universities. ISO/IEC 9995-9 addresses this. However, the rules for keyb
expressed in ISO/IEC 9995-1, are eonfined to the use of three groups. These rules are t
h employ more groups in an ergenomic manner.

vay to employ this is addinga new clause 8.5 “Labelling of multigroup keyboards” tc
|09) text of ISO/IEC 9995=1\like the following.

equired to label more.than three groups, this can be done in the following way:

5t and second group are labelled according to ISO/IEC 9995-1:2009, 8.2.1 “Labeling ¢
vels on the key-top”.

ur additional levels of other groups can be labeled on the key face (i.e. the front face of the
purpose, the key face is divided into a row of four roughly equal-sized fields; each of t
ugedyif at all, for the same level of the same group throughout all graphic keys of the layc

ay,
0 be

ould

n its

nlled
s for
r all
first
and

ions
bard
o be

the

f all

key).
hese
ut.

Up to four other additional levels of other groups can be labeled on the key-top, provided that only

such graphic characters of these levels are to be labeled which occupy the keys which are used by
capital/small letters pairs of the primary group. For this purpose, the lower left quarter of the key-
top (which is unused by the primary group according to ISO/IEC 9995-1:2009, 8.3 “Capital/small
letter parts”) is divided into a 2 x 2-grid of four roughly equal-sized fields; each of these fields is
used, if at all, for the same level of the same group throughout all graphic keys of the layout.

NOTE 1

several scripts need in fact to be labeled.

NOTE 2

This labeling pattern is adequate for keyboards in multilingual environments where the characters of

For groups where one of the levels 1 or 2 is only populated by the respective components

of capital/small letter pairs, only the other level needs to be given such a field, in accordance with
ISO/IEC 9995-1:2009, 8.3.
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If the level 1 or 2 of a specific group uses a field of the keyface or of the key-top in this way, but the other
of this level does not but requires only a few members to be shown, this can be done by showing these
members in pairs with the according members of the level which uses the field.

NOTE3 An example is given by a group which contains Greek characters, where the level 1 containing the
small characters uses a field, while the level 2 contains the capital letters which do not need to be shown, but
at the place where the level 1 contains the final sigma, which has no capital counterpart, the level 2 contains an
unrelated graphical character, which may then be shown exceptionally in a pair with the final sigma within the
same field.

Group 1 | Group 2

I

I
_______ a3 |tz
Level 2 B Ir_:_______ivf__
——————— —_ v < Level 1
B6 L——p—p
Upto 8 E L‘l. | ¢ Level 3
other levels of ! e \ N

other groups 1« a- 1

NOTE1 The combination of characters used in this figufe is for illustration purposes only.

NOTE 2 Notdrawn to scale; all lines are only indicative.

Figure 2 — Allocation for more than three groups

Keyboard layouts employing this labeling may look like the tentative “Five Scripts Keyboard” described
in tHe CEN Workshop Agreement “Functional Multilingual Extensions to European Keyboayd Layouts”
(CWRA 16108, March 2010) which:looks as in Figure 3, if the Hebrew characters are show1 on the key
face| As the labeling rules described above allow for two more characters, such a layout can He expanded
to a['Six scripts keyboard”, e:g. showing also Arabic characters.

N I R R I R e S O s T I
71 12 G 54 15 1516 54T 1418 %9 %0 K- U= of G |Beck
’ " < > ¢ ? @ @ @ ¢ _ISGIECI‘
JQ ?2W QIE (ER ®|T 'Y ¥U 8|l %0 @P P{ &)} Eu o
Tatc)\”“a o|mm| WiEe|ge(eo| [TH| 'blb 1o 8iu 1| 1/0e6| g|nkK p[ f] 5 2
Q/ TR L6 Pl LfBE] P E|] A|TT| L|YE| A@8] LI U s|OD]| Al N ”
\ S S -:Z:-;tc{,.‘r-u_iiiil1f3, 1 2. B <, 5] & &
A E|S §D b|F 2[G NH NJ DK =L R AR

Caps Lock |[A4|&[[C S| BnB] §|@n] P(rT IJRJ]BJ inK. K|[1®] 1|’ :' A Enter
AQ L E AD D § ry H4|" [g 3 K A A A o ,
w?:f_}, :-b.-?:::f;}::?::=§=:§~wnigif—3--[‘-fr

. ’Z 3X ,[C ©V ‘B N M 2< x> +? I

eve A I 4
Shift 3 3F3L1T1”$1,1 ¢?EE“EH »|H® qm‘;u, A 1.(F&tstg)re Shift

ZE XX L B B NO
se’eﬂwr«]o»,:—‘n A o P o] =y 3[— Neo -
ZWNJ
Cmd Level | Group | Cmd
ctrl Fn | Win-) | At NNBSP( 3 2 | (Win-) | Menu | ctrl
Key NBSP| Select | Select | Key

Figure 3 — Tentative “Five Scripts Layout” (from CEN CWA 16108) as a multigroup layout example
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9 Portability and interchangeability of keyboards and related input devices
[drivers, physical (plugs) and electrical connectivity]

People who change cultural or linguistic environment or people who use special keyboards often do
not currently have the ability to plug their own keyboard to a different software or hardware platform.
When their keyboard uses a standard layout, it is possible that, currently, a software driver be provided
but this does not solve the labeling problem of the unadapted keyboard. Furthermore, there will always
be a need for special keyboards for people with special needs. There is a requirement so that a given
user can attach his keyboard or entry device to different environments (different computers with
different operating systems, ATMs, etc.).

A number pf systems do however provide support for many different keyboard layouts and-ihput
methods, s¢ if this is available, the job is merely to change the keyboard layout and/or input.method.
When using equipment compliant to ISO/IEC 24757, this should be done automatically)when| the
keyboard if connected.

There are thany technical approaches to improve the portability and interchangeability of keyboprds
and related|input devices. One approach is through the use of a Universal Remote,Console (or a viftual
input interface), where a standard is defined for devices to provide a socket t6 their user interfage in
a modality{independent method. Any compliant device can connect to this socket through stanflard
networking techniques and create a virtual interface between the input de¥ice and the target hardyare
platform. This approach will provide for maximum flexibility between input deyices
re or software platforms and will provide a simple method for interfacing input dgvice
with special needs to standard computing devices<The use of standardized netyork
between the input devices and hardware devices’'will eliminate the problem of phygical
atibilities.

istency of use between desktop and’portable keyboards

A problem
function-a
of keyboar
offering th
point wher

that has showed up with the mass-tharketing of portable computers and multimegdia-
are keyboards is the increased ingcoeiisistency of operation between the different mqdels
s. This can go to a simple difficulty of adaptation of the user to different keyboardg not
same functionality to situatiens where productivity can be significantly affected td the
normal operation cannot proceed.

For example, typical portable computer keyboards use a special key position to switch display from
the LCD deyice to an external display, and on many occasions, such a portable computer’s cover is|shut
over the keyboard so that théi\PC can be inserted in a docking station. In many instances, wher} the
user forgot|to switch its computer to the right display position, controlled by the portable computer
hardware, It is not possible’to even have any display through the docking station, and the compjuter
then has to[be de-docked, or the workstation has to be physically reconfigured on the desk space (jvith
the externdl display hemoved from its support base over the portable computer), so that the porfable
keyboard b accessed, as the function to switch on the external display is typically not provided on an
external keyboard.

Some proprietary computer systems have their keyboards controlling the sound of external speakers,
which preclude replacing the keyboard with another one to support ergonomic functions or extra
languages, or even extra functionality normally associated to keyboards for persons with disabilities.

In a general way, for a good keyboard user interface, special functions which do not belong to a keyboard
per se should always be backed up by software-controlled key combinations on standard external
keyboards and by software drivers which would give the appropriate orders to the computer whose
keyboard is not accessible by the normal functions provided on its regular keyboard.

Generally speaking, a keyboard maker should avoid providing functions on the keyboard that cannot be
easily and intuitively backed up by any normal keyboard. Generally speaking too, it should go without
saying, but unfortunately this has to be said as it is an actual problem on the market, any portable
computer manufacturer should provide keyboards whose software drivers are compatible with
standard external keyboards.

8 © ISO/IEC 2016 - All rights reserved
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11 Related input devices and especially pointing, dragging and tracing devices

and free hand-input devices: mouse, track ball, stick, joystick, pen, tablet,

light pen, eye-movement-driven data entry, etc.

At time of preparation of this Technical Report, no International Standard relative to
interfaces existed from a user system interface perspective. Nevertheless, there is still

stylus,

those user
a need for

International Standards project to harmonize the different integration practices of the market with the

user interface taken as a whole.

and clicker volume, etc.) and new additional functions (Internet integrati

tel¢phone, tv-tuner, fax, etc.)

In the years since the release of ISO/IEC 9995, the IT industry has developed miany new t
that| might be accessed through the keyboard, including multimedia controlV(sound vol

CD dontrol, etc.), screen controls, Internet functionality, and many more. Thé&se functions

implemented in proprietary ways such that keyboard interoperability<is not possible

ailable through other methods on the IT device. It would be‘desirable to survey all
tions available on keyboards and also study adding some of thése functions to future
[EC 9995.

fund
ISO

13

At t
inte
Inte
user

Test methods for evaluation and optimization

me of preparation of this Technical Report, Ho International Standard relative to
‘faces existed from a user system interface‘\perspective. Nevertheless, there is still

interface taken as a whole.

14

between icons and symbols

A pr
sym

ions. As a part of good design, any non-standard commands-available on keybog

rnational Standards project to harmonize the different integration practices of the marl

Function symbols, design and disposition of symbols on keys, consistg

oblem that has been raised a few years after the publishing of ISO/IEC 9995-7 (keybo3
ols) is the discrepancy“between current icons implemented by different software 1

sound
on,

echnologies
ume, Audio
have been
with these
irds should
of the new
versions of

those user
a need for
ket with the

ncy

rd function
makers and

somp functions whose«symbols have been standardized internationally in 1994 (first publication of

ISOAIEC 9995-7) or before (some keyboard function symbols were standardised in ISO 700(

There is a need fora technical report that would make a complete survey of issues and docu
relationship between symbols, icons and even coded characters (ISO/IEC 9995-7 symbols ¢
orkable'coded characters in the Universal character set, ISO/IEC 10646, like many othe
symbols)- Note that a character-glyph model technical report, ISO/IEC/TR 15285, was alreac

as

by I$O/EC JTC 1 SC 2. This could be taken into account, too.

before).

ment inter-
ire encoded
r industrial
ly produced

Another need is to attempt to eliminate differences between keyboards. Keys are

often been

remembered by users in a very fundamental way, it lies in the spine so to say. This is exemplified by

the ten finger writing system, and also the position of other keys, like the control, function,

delete and escape keys are often on the spine. A standard to place functional keys is thus de

15 National keyboard layouts database

backspace,
sirable.

AFNOR maintains a registry of keyboard layouts, the access of each one currently being accessible by

password to ISO and IEC national bodies. There is also a possibility to register keyboard layo
Cultural registry of ISO/IEC 15897 and other registry services could be available through t

uts with the
he Internet,

e.g. in conjunction with the 30109 project on Worldwide available personal computer environment.
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A.1 Gen

Annex A
(informative)

Input methods

ral

For input t
types of Ing

A.2 Korg

A.2.1 General Korean input method

In Korea, H:
and English
inasamed

NOTE1 T
“Hangul” (M

NOTE2 H
with Korean

In order to
the Microsq
‘space’ key.
there is no
the ‘space’ |
by ‘toggling

As for Han
characters
key is defir
Hanja chars3
the list in of
no function
‘return’ key
has to sele

an Input Method specification standard, this Appendix contains descriptions of vai
ut Methods.

tan input methods

Ingul (3+=": their own Korean characters), Hanja ($+4}: Korean fanie for Chinese charact
characters are frequently used in their documents. The three characters can be prese
pcument. On their keyboard, Hangul and English alphabetSare engraved.

he transliteration of “3t=" is “Hangeul” according to the revised Romanisation of Korean; how
CCune-Reischauer) is more widely used.

pronunciation.

Gelect a character set from the option ofHanhgul or English, a ‘toggling’ operation is use
ft Windows environment, a function key is defined for the option. It is located next tq
In the Apple environment, the keyboard layout is same except for the function key. §
function key for the option in Apple keyboards, a user should press the ‘command’ key
xey at the same time to changethe character set. The selection of the character set cha
"the two keys.

a input, a user should type Korean characters first. Then, he should convert the Ko
into their corresponding Hanja. In the Microsoft Windows environment, another func

icters of the saime pronunciation pops up. The user has to select one Hanja character
key is defined for the Hanja conversion. So the user has to press the ‘option’ key and

at thessame time to have the list of the corresponding Hanja. As the list pops up, the
t a corresponding Hanja character from the list.

ious

ers),
nted

ever,

anja refers to Chinese characters borrowed from Chinese and incorporated into the Korean language

d. In
the
ince
and
nges

rean
tion

ed. It is commonlyJocated at the left of the ‘space’ key. Then, a list of the corresponding

orm

der to convertthe Korean character into its corresponding Hanja. In the Apple environment,

the
user

A.2.2 Ko

1 | q1 'y
Cdil RTYyUuUdI U 1dyovut

The layout of Korean keyboard with 103 keys was standardized in KS X 5003. The layout is based on
the 101-key layout of U.S. of Figure A.1. In the alphanumeric section of the Korean keyboard, there are
two additional keys to the left and the right of the space bar. The one is for switching between Hangul
and English. The key is ‘$t/%’ key (Hangul-English selection key) and it is located at the right of the
space key. By pressing the ¢/ key once, keyboard layout is switched between Hangul and English.
The other key is ‘$H%}" (Hanja) key for inputting Hanja. It is located at the left of the space key (see
Figure A.2, Figure A.3 and Figure A.4.)

The shape of the return key in the standard of KS X 5003 differs from the one of U.S. 101-key keyboard.
The position D13 in the Korean keyboard is included for the return key. And the key of D13 in U.S.
keyboard is moved to the position of E13 in Korean keyboard. Therefore, the size of backspace key in
Korean keyboard is smaller than the one in U.S. keyboard.

10 © ISO/IEC 2016 - All rights reserved
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In the current market, Korean keyboard with 106 keys is commonly used for users of Microsoft
Windows. The layout of alphanumeric section in Korean keyboard with 106 keys is shown in Figure A.3.
Two Windows keys and Menu key are added to the 103-key layout.

There is another 106-key layout of Korean keyboard as shown in Figure A.4. It is also available in the
current market. The layout is based on the 104-key layout of U.S. The /% key and the $F#} key are
added to the 104-key layout of U.S.

When U.S. keyboard with 104-key layout for inputting Hangul is used, the right Alt key is commonly
used as the /% key, while the right Ctrl key is used as the 2} key.

The i i 4 =53 There is no
sepqrated ¥+/% key and ¢4} key in the keyboard. Combination of the command key and'the space key
acts|as the $+/<3 key, while combination of the option key and the return key acts as the, $-4} key.

a BBTB EIEI a3

>

1=
+

W o
7

"I E]

e

~ ! @ # $ % A & * ( ) _ |
1 2 |3 |4 596 |7 |8 |9 |o | |[= |w||*

Qu Wix| Ecc| RGO | T m|Y u 1 O H|Pq|{ }

Tab
Bl x| o= ] A L i F H 1l | [ ]
Caps A S D F G H J K L : Hnter
Lock =] [ o = = L q 3 | |;
Shift Z X C V B N M < > ? Shift
= E x o T T — | . /

Ctrl Att [ 9N st/ Alt dtrl

Figure A.2 — Arrangement and location of keys in the alphanumeric section of KS X
5003:2001, A.1.1)
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~ | @ |[# |$ |% |~ |& |* ( ) - I
1 |2 |3 |4 |5 |6 [7 |8 |9 |o T = |w |
Tab Que/W=xx Eec|R1|T m|Y 1] I O HIPAdl|{ }
o = c - A | ; H |1 |
Caps A S D F G H J K L : “ En
Lock o L o = = L 1 b BE y nter
Shift z X C Vv B N M < > ? Shift
= E = = m| T — | . /
WinR " — Win
Ctrl Key Alt | SHX} osl/yd | Alt Key Menu Ctrl
Figure A.3 — Arrangement and location of keys in the alphanumeric section gf Korean
keyboard with 106 keys
~ ! @ |# $ % A & ¥ ( ) -
1 |2 |3 |4 |5 |& |7 |8 |9 |o G = —
Tab Qu W x| Ee|R™T|T m|Y u | O H{Pdl|{ } |
= = = A A | ; H 1| |[ ] W
Caps A S D F G H J K L . u Ent
Lock o L o = ) 4 q I | 1; ’ nter
Shift Z X C V B N M < > ? Shift
= E x I T T -,
Win . N Win
Ctr Key Alt | stX} sk/d| Al Key Menu Ctrl
Figure A.4 — Another, 106-key layout of Korean keyboard
~ 1 @ |# $ % A & | ( ) - +
1 |2 |3 |a-t5 |s |7 |8 |9 o |7 |= delete
tab Qu W x| Eet R M| T m|Y u I O H|Pil|{ } |
gl =(,e] A A | {1 F H 1|1 1 \
A S D F G H J K L : “
caps lpck . : , return
= (. o = = L q F | |;
. Z X C \" B N M < > ? .
shift = = * o Tr - |, shift
control | option | command command option control

Figure A.5 — Apple layout of Korean keyboard

A.2.3 Allocation of Hangul letters to the keys of a numeric keypad

ISO/IEC 9995-8 defines allocation of 26 basic Latin letters to the keys of a numeric keypad. The
allocation is commonly and typically used in traditional mobile phones and feature phones. For Hangul,
Republic of Korea has established a national standard KS X 5020 which allocates Hangul letters to the
keys of a numeric keypad and mobile information devices. Hangul is the name of Korean alphabet or
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Korean script. In the official revised Romanisation of Korean, there are two methods for consonant
letters; Method Il proposed by Republic of Korea is used in this part of ISO/IEC TR 15440.

Modern Hangul has 24 simple letters: 14 consonant simple letters which can be used either as a syllable-
initial or as a syllable-final and 10 vowel (syllable-peak) simple letters. The 14 consonant simple letters
are 1 (g), - (n), = (d), = (I/r), @ (m), B (b), A (s), © (-/ng), ~~ (j), = (ch), 7 (k), & (1), = (p) and &
(h). The transliteration of ‘¢F="is ‘Hangeul” according to the official revised Romanisation of Korean;
however, ‘Hangul’ (McCune-Reischauer romanisations) is more widely used. The ten vowel simple
letters are F (@), F (ya), 1 (eo), 3 (yeo), - (0), 2 (yo), T (u), T (yu), — (eu) and | (i). In Modern
Hangul, 14 consonant simple letters can be combined to produce five syllable-initial complex letters
and 13 syllable-final complex letters. Since two consonant complex letters [11(gg) and #A(ss)] can be

used
16 (
(syll

In r¢
sylld
Each
Ani
bloc
peal

In n
[T
com

(bs)

In m
(0), -
1 (4
elen

ear
toge

The
the

11c
The

T

either as a syllable-initial or as a syllable-final, the total number of consonant compl
=5 + 13 - 2), not 18. 10 vowel (syllable-peak) simple letters can be combined to produ
hble-peak) complex letters.

bndering, a sequence of the Hangul letters is displayed as a series of syllable blocks.
ble block is composed of a syllable-initial and a syllable-peak, and optionally a syllable

of a syllable-initial, a syllable-peak, and a syllable-final letter can be either simple
hcomplete syllable is a string of one or more letters which does not{cénstitute a comp
k (for example, a syllable-initial alone, a syllable-peak alone, a syllable-final alone, o1
 followed by a syllable-final letter).

kk), TC (tt), v (pp), #* (ss) and #* (jj)]; there are 14 syllable=final simple letters and 13 s)
plex letters [17 (gg), 1 (gs), V% (nj), 15 (nh), =1 (Ig), = (bm), =¥ (Ib), = (Is), =& (1t), = (Ip
and # (ss)].

odern Hangul, there are 10 syllable-peak (vowel) simple letters [} (a), F (ya), 1 (eo),
1L (yo), T (u), 7 (yu), — (eu), 1 (i)] and 11¢syllable-peak (vowel) complex letters [H (3
), 1 (ye), 1 (wa), 2l (wae), 1 (oe), T (weo), *l (we), 71 (wi), and -] (yi)]. There are
ents for vowel (syllable-peak) letters:e,"—, and | each of which represents “sky/h
th” (—), and “human/man” (1), respectively. These three basic elements are used alone ¢
ther to produce syllable-peak simplé’or complex letters.

ive consonant complex letters are allocated to a numeric keypad as shown in Table A.
bnsonant complex letters can be composed by entering a sequence of two consonant sin

hble A.1 — Allocation of 19 consonant letters and three basic elements for vowel 1
Hangul to the keys of a numeric keypad

bx letters is
ce 11 vowel

A complete
Hfinal letter.
br complex.
ete syllable

a syllable-

odern Hangul, there are 14 syllable-initial simple letters-and five syllable-initial complex letters

y1lable-final
, 25 (1h), BA

1 (yeo), -
e), H (yae),
three basic
eaven” (e) ,
r combined

14 consonant simple letters (which can be used either as a syllable-initial or as a syllable-final) and

1 The other
hple letters.

three basic elements for vowel letters are allocated to a numeric keypad as shown in Table A.1.

etters of

1] 20 3—

4 13 51L& 6 CETLC
7 Y SLud 8 AT 9 R X AR
* 0 o™ #

Table A.2 shows the method to compose 21 vowel letters by using the three basic elements for vowel
letters.

Table A.2 — Method to compose 21 vowel letters by using three basic elements of “sky/heaven”,
“earth” and “human/man”

syllable-peak (vowel) letter Composition method
F I+
H ]+ -+]
F I+ -+ -

© ISO/IEC 2016 - All rights reserved
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respectivel

14

Table

syllable-peak (vowel) letter Composition method
[ 4+ 4]
] ]
[ ]+ ]
] 4]
] 1]
aE e
1} e —t ]+
R F—F | F T
) — NO
aL + o+ — ‘],Q
T —+ b‘b‘g
n| —t e+ o+ ,{C)
.l —t et et ]+ ,(Q‘
] —+1
m et \\Q/V
— #,-O\‘
3 e
| 4 Or

A.3 — Hangul syllable-initial letters_%\% their corresponding UCS code positions

\S
Table A.3, Tlable A.4 and Table A.5 show Hangul syllable-ini gp,syllable-peak and syllable-final letfters,
, together with their corresponding UCS cod@ositions.
Q

syllable-initial legtﬁ UCS code position
RN 1100
I \L\U 1101
RS 1102
Mo 1103
N = 1104
,U = 1105
@v‘ = 1106
OQ‘ H 1107
< i 1108
\<</C) P 1109
%S 110A
o 110B
= 110C
% 110D
= 110E
= 110F
= 1110
5 1111
& 1112
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Table A.2 (continued)
Table A.4 — Hangul syllable-peak (vowel) letters and their corresponding UCS code positions

syllable-peak (vowel) UCS code position
letter
F 1161
H 1162
E 1163
H 1164
g T165
1 1166 '\Q)
3 1167 ‘],Q
1 1168 W
o 1169 ,fc)b‘
2} 116A Q|
1) 116B ,~
1] 116({(}’
a 116D
T  H6E
7 L O 116F
B O 1170
] N\ 1171
T <\ 1172
- X 1173
BN 1174
K\ 1175
O
Table A.5 — Hangul s%llable-final letters and their corresponding UCS code positions
. @llable-final letter UCS code position
@; ’ | 11A8
C)O 11 11A9
@. A 11AA
<& . 11AB
C)%O X 11AC
s 11AD
\Q/ — HAE
= 11AF
ol 11B0O
en 11B1
it 11B2
oA 11B3
i 11B4
oL 11B5
5 11B6
o 11B7
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A.3 Japanese input methods

Japanese s
katakanas,
fonts. How {
is the basic

Syllable-final letter UCS code position
H 11B8
HA 11B9
PN 11BA
A 11BB
o 11BC
P 11BD
= 11BE
= 11bF
E 11C0
I 11C1
5 1102

entences may include hiragana letters, katakana letters, Chinese characters, half
alphanumeric characters, half size alphanumeric characters, symbols, and foreign sy;
o input Japanese sentences depends on the Japanese input system. The following explanz
key functions among the popular Japanese input systemsusing Japanese keyboards.

size
tem
tion

The Japanese keyboard layout is decided by the Japanese Industrial Standard. It keeps the Roman
letters in the English qwerty layout, with numbers above thefn,Many of the non-alphanumeric syntbols
are the sanje as on English-language keyboards. The hiragana letters are also ordered in a consigtent
way across|different keyboards. For example, the Q, W,E)R, T, Y keys correspond to 7=, T, \\, 7, 7p, A,
respectively (the English sounds for the previous hiragana letters are: ta, te, i, su, ka, and n, respectiyely)
when the cgmputer is used for the direct hiraganaétter input.

 half sizeffull size, Chinese character key )
The status pf the Japanese input system is(changed from on to off, or from off to on while pushing the
[Alt] key by|pushing the [half size/full size, Chinese character key] key.

( enter key/return key )
When a Japlanese input systeri:is on, the input character is decided by pushing the (enter key/refurn
key) key.
If after the tharacter confirmation and a Japanese input system are off, it becomes “the line feed”.

( shift key|)
While pus key

is input.

hling thee [shift] key, a character, symbol or capital letter drawn at the upper part on the

( katakana, hiragana letter, Roman character key )

Change the input mode from hiragana letter to Roman character, or from Roman character to hiragana
letter, by pushing the [katakana, hiragana letter, Roman character] key while pushing the [alt] key. In
addition, it changes to katakana letter input mode by pushing the [katakana, hiragana letter, Roman
character] key while pushing the [shift] key. To return to hiragana letter input mode, push only the
[katakana, hiragana letter, Roman character] key.

{ conversion key )

When a Japanese input system is on, convert the input characters to appropriate Japanese words by
pushing the [conversion] key.

16 © ISO/IEC 2016 - All rights reserved


https://iecnorm.com/api/?name=eaf2cb4615b94a15d6460061a288c706

By p

ISO/IEC TR 15440:2016(E)

Table A.5 (continued)

ushing the [conversion] once again, the list of another appropriate Japanese words is displayed.

{ no conversion key )

When a Japanese input system is on, convert the input character into a katakana or a numeric character
of the full size/half size of character.

A4

Thet
26 k

Ed FIFJEIE] BIEIFIES B 3 EH:J-[:JI

EXIANIARIORIRIERIAR AR q ;‘" 2 ] ]

E .’QKWT'EL_R’T”'Y/L’U?[I Ob]'P I H{ H—‘ R

i%’;?i A 5- ls .'_-: _D b: :F 12 G 5: H <_ _J =| :K mk |L U ¢ nJ " w| é” —

— "zg'x 1R IRICRICNICALG ;;"51!353'\ ﬂ
o] AT (2]

CTRL 0 ALT ‘IRI i " _A-_J gj ]CTRL]l J]I]T] -}JI

Figure A.6 — Japanese keyboard

Chinese input methods

e is no need to have specific input method for English as it has only 26 letters, corresponding to the
eys in the keyboard. But Chinese has so miany words, more than 100,000 characters, that it cannot

for
asso

Chi
are
whi
the f

b)

a one-on-one relationship with keys ifithe keyboard. So we have to encode Chinese characters to
ciate them with keys.

ese characters, as pictograph, is.represented by its pronunciations, shape and meaning. Now there

31l different kinds of input methods of Chinese characters, each has its own features and advantages,

e new input methods are still constantly emerging. The current input methods can be dlivided into
ollowing.

orresponding code\(flow code): Corresponding code uses all kinds of coding schgmes as the
basis for input. Because every character has only one code, it has advantages (such as, plmost zero
oincident codes;/ high efficiency, allowing for high-speed blind play) and disadvantages (such as
eavy burden of memorization with few rules). The most common flow codes are zohe bit code,
elegraph-code, internal code and so on, one code to one character.

Phornetic code: Phonetic code inputs characters according to the rules of Chinese phonetlic alphabet,
50\t needs no spec1f1c memorlzatlon matches the thlnklng hablts of customers. As long as you
koW ‘ cters gs—first, with so
many characters sharlng the same pronunc1at10n it has hlgh rate of c01nc1dent code and low input
efficiency; second, the customers need to know the right pronunciation; third, it would be very
difficult to deal with the new words that you do not recognize. Pinyin input method can be divided
into full spell, simple spell and double spell. For particular examples, see A.3.1.1.

Configurational code: Configurational code encodes according to the configures of Chinese
characters (strokes, radicals, shapes). Chinese characters are composed by many relatively
separate basic parts. Examples like the Chinese character “4f” is composed by “#¢” and “¥","8)”
is composed by “H” and “/3”, the “Z”"1""H"" /3" is called word root or char in Chinese encoding.
Configurational code defines word roots or strokes as the basic input codes and combines these
together to form the input method of Chinese characters. Configurational code is mainly divided
into stroke input, block input and so on. For particular examples, see A.3.1.2.
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d)

Phonetic and configurational code: It combines both the advantages of phonetic code and
configurational code, using the two codes at the same time. This kind of input methods has
relatively fast speed and needs only a little specific training. But less people use it compared to
phonetic code and configurational code.

Other input methods: In order to improve the efficiency of input, some Chinese systems have used
some of the intelligent functions, input through different ways include pronunciation, shape and
meaning at the same time. And many intelligent input methods combine Pinyin input methods and
some kind of configurational code together, so that one input method includes many different kinds
of input ways.

China has feleased tTwo nationat standards, separately determine the Input methods products of
digital keyhoards and standard keyboards: GB/T 19246-2003 “Information technology — The universal
requirements for input Chinese characters in standard keyboards” and GB/T 18031-2000 “Mformdation
technology |— The universal requirements for input Chinese characters in digital keyboards”.”Here| the

fourth chapter of each of the two standards are included.

A.4.1 Exgmples of Chinese input methods

A.4.1.1 Phonetic alphabet input method

Chinese ph¢netic alphabet input method is one of the Chinese input methiods that use the pronunciations
of Chinese [characters (Chinese phonetic alphabet) to input. It has ‘several input schemes: full gpell,
double spe]l and simple spell. Now, much input software are designed based on Chinese phonetic

alphabet.

a)

b)

A.4.1.2 Glyphinput method

Input of single Chinese character

To input a single character, you need to input everyfetter of its pronunciation. For example, to input
“t”, ydu need to input “fei”, and the hint will_give a list of characters whose pronunciationg are
“fei”, like this:

fei

H%2$314$5W5E?$859% 3

Input of words

=

For exgmple, to input “A[E/ % a word with two characters, you can input phonetic alphabet “Keyi”,
then the hint will give a list of words, you can type space to choose “HJ[L1”, like this:

keyi+
| T2 S TEA TR TR 7B v

Glyph input method encodes Chinese characters according to strokes and glyphs; it is a one word
configurational code. The feature is to distribute word roots or charcaters to 25 letter keys (standard
QWERTY keyboard, without Z) according to a certain rule.

18
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2 Chinese input method with numeric/digital keys
.1 Requirements
P.1.1 Setting of the range of keys

encoding elements which use phonetic alphabet to input Chinese characters in mobile
be set between numeric keys 2 to 9.

.2.1.2 Function keys

function keys should at least be able to realize separation, turning pages when encou
cident code, the select for different words and characters when encountered with coinc

.2.2 Encoding character set

Chinese characters that canbe input by numeric keyboards through encoding should in
ese characters defined in:GB 2312 or GB 13000.1 or GB 18030.

2.3 Encoding specification

P.3.1 The digital encoding related strokes and the order of strokes of Chinese charac

encoding elements for the input Chinese characters are sethetween numeric keys 0 to 9.

“The Specification of The Order of Strokes of The Universal Characters of Modern Chin

phones can

htered with
dent code.

Clude all the

ters should

”

ese.

P.3.2.<The digital encoding related units of Chinese characters should follow “GB 1

3000.1 The

ification of The Units of Chinese Characters in Character Set for The Use of Information Il’rocessing”.

A.4.2.3.3 The digital encoding related Chinese characters’ pronunciation should follow “The Scheme
for the Chinese Phonetic Alphabet” and “The Authorized Table of Mandarin Words with Variant
Pronunciations” .

A.4.2.4 Setting of keys

A.4.2.4.1 Setting of keys for basic strokes

The

setting of keys for five basic strokes is in Figure A.7.
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