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The Internet has changed the way people and businesses communicate,
and has made it possible to access and transfer data anywhere, at
any time.

At the moment, the majority of data passing through the Internet is
in English, but as Internet access spreads and costs decrease, the online
population will more closely mirror the overall world population.
Estimates of population growth vary greatly, but demographic trends
clearly show that the number of language speakers who use a non-Latin
script will boom.  More Chinese, Hindi, Arabic, Bengali, Russian, and
Japanese users means more data in those languages will be traveling
through the Internet.  mySAP.com must therefore be polyglot to
function in multilingual business settings and to function across
heterogeneous IT landscapes.

The Internet and globalization place additional demands on
developers, because they have to consider language issues when they
write programs, and on system administrators, who have to maintain
larger, global networks.  But it also places demands on managers, who
have to stay on top of increasingly far-flung business operations.  This
article, the first of a two-part series, is therefore addressed to all these
SAP constituencies, because the need to understand the issues involved
in internationalization is a byproduct of our increasing reliance on
the Internet.

In this article, I give a general introduction to character code pages
and present two internationalization solutions that SAP currently offers:
blended code pages and Multi-Display/Multi-Processing (MDMP)
code pages.  The second article in this series, which will appear in the
next edition of SAP Professional Journal, deals with Unicode, the
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character encoding used in the World Wide Web,
Java, XML, JavaScript, and everything else on the
Internet.  Code pages are only one aspect of interna-
tionalization, but they are the most critical part,
because it is crucial that users can see, enter, and
print all of the characters used in their language
without those characters becoming garbled.

For the remainder of this article, I will place a
forward slash before and after an element to indi-
cate that it should be regarded as a character.  For
example, /A/ refers to the character A.  Braces
will be used to indicate glyphs.  For example, [A]
should be interpreted as the glyph A — i.e., the
way in which the /A/ (the character A) would
appear on a screen or on a printed page.  Lastly,
the symbols < > indicate a keyboard letter, so <A>
should be interpreted as the keyboard letter A.

Each character has a unique character code,
which distinguishes it from other characters, for
example, /A/ = 0x41, /B/ = 0x42, etc.  A font defines
how a character is rendered into a glyph.  The charac-
ter code 0x41 can correspond to radically different
glyphs: [A], [A ], [!], [✡ ], [!], depending on
the font.  Despite these differences, the character
code remains the same — change the font back to
Times Roman and the [A] reappears.

Character code values derive from the rows and
columns of a character code page, such as the one
shown in Figure 1.  The most common character
code pages have space for 256 characters (16 rows x
16 columns).  Each space on the code page, or code

point, is reserved for one character.  A character code
is simply the coordinate value for a given space in
the matrix.

In the code page shown in Figure 1, the character
/A/ has the code point 0x41 in hexadecimal notation,
and the character /è/ has the code point 0xE8.  The
empty fields are reserved for nonprinting characters,
such as LINE FEED, or they have not been assigned
a character.

In theory, developers are free to design their own
code page and assign values as they choose.  For
obvious reasons there are numerous standard code
pages, such as the code page in Figure 1, which is one
of the ISO8859 code pages.  In all ISO8859 code
pages, the upper portion of the code page is constant
and contains 7-bit ASCII1 characters.  The lower

Terms

Internationalization:

The process of making a system or
application independent of, or transparent
to, natural language (e.g., a system that
can support multiple logon languages).

Localization:

The process or result of modifying a system
or application software to support a particular
language environment (e.g., a system
designed to support only one logon language).
Localization differs from internationalization,
which attempts to remove all references to
language from a system or application.

Character Code Pages

A character is an abstract representation of a written
object, such as:

• The letter A

• The symbol 

• The ideograph 

• The dingbat 

A character’s appearance on a screen or on the
printed page is referred to as a glyph, not a character.
For example:

A   A   A   A

They all look slightly different, but they all are ren-
derings of the character A. 1 American Standard Code for Information Interchange.
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portion of the code page varies: the character at code
point 0xE8 can be /è/, / /, / /, or / /, depending on

the code page.  If the incorrect code page is selected,
the wrong character will be used.

Most computer users are unaware that the key-
strokes they make are converted into several different
character code pages: When we hit a key on the
keyboard of a Windows frontend, it is encoded in
MS1252, a Microsoft code page, then converted to
ISO8859-1 on the SAP application server, and then
converted to Unicode (UTF-8) when it is sent via
the Internet; at the other end it may be converted to
EBCDIC2 on an AS/400 and then the entire conver-

sion odyssey can begin again.  Therefore, not only
must the relevant code pages be integrated within the
three tiers of an R/3 landscape (database, application
server, and frontend), but internal code pages must
also be compatible with external code pages as well.

Thus internationalization involves juggling
multiple code pages, because prior to Unicode, no
single code page could provide the necessary cross-
platform data format for all languages.  For example,
while the ISO8859-1 code page in Figure 1 is large
enough to accommodate many of the world’s lan-
guages, there is not enough room to represent all
of the characters used in French, Russian, and Greek
in a 1-byte code page.  And Chinese, Japanese, and
Korean each require their own 2-byte code page.
(Even in multibyte code pages, the 7-bit ASCII

Figure 1 Code Page ISO8859-1 (Latin-1): A 1-Byte Code Page

2 IBM’s Extended Binary Coded Decimal Interchange Code.
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characters are included, and these characters are
always 1 byte long.)

Figure 2 lists the standard code pages and lan-
guages supported by mySAP.com (EBCDIC code
pages are not shown).  A single code page contains
characters for a specific set of languages.  For
example, the code page ISO8859-1 provides the
characters used in Western European languages,
including Danish /Å/, Finnish /ä/, French /è/, German
/ü/, Icelandic /ð/, and Spanish /¿/.  The code page
Shift-JIS (SJIS) contains Japanese and English char-
acters, enabling both Japanese and English users to
use their respective languages.  Figure 3 shows
the screen for transaction SE38 (ABAP Editor).
The menus are in Japanese, and the shortcut keys
(e.g., H for Help) are correctly represented because
all English characters are included in the SJIS
code page.

The login language also determines the locale,
which specifies a user’s country and language.  This

information is required for punctuation and for for-
matting items such as numbers, time and date, and
currencies.  The locale also determines sorting proce-
dures.  Normally, a computer sorts according to inter-
nal (binary) criteria, which often differs from the sort
order a user would expect.  In addition, the sort order
varies from language to language.  In German, /ä/ is
sorted as the sequence /ae/, while in Swedish, /ä/ is
sorted after /z/.3  The sort order is important for
searches, for example.  A German user who enters
<a-b> in a search field expects to find, and will find,
all entries beginning with /ä/; if the same user had
logged in as a Swedish user, none of the entries
beginning with /ä/ would be found.

If you want to sort a table according to language
and country-specific lexicographical conventions,
the command SET LOCALE LANGUAGE is all that
is required: ABAP programs are written to be

Figure 2 Standard Code Pages and mySAP.com-Supported Languages

Code Page Supported Languages

ISO8859-1 Danish, Dutch, English, Finnish, French, German, Italian, Icelandic, Norwegian,
Portuguese, Spanish, Swedish

ISO8859-2 Croatian, Czech, English, German, Hungarian, Polish, Romanian, Slovakian, Slovene

ISO8859-3 Dutch, English, German, Spanish, Turkish

ISO8859-5 English, Russian

ISO8859-6 Arabic, English

ISO8859-7 English, Greek

ISO8859-8 English, Hebrew

ISO8859-9 Danish, Dutch, English, Finnish, French, German, Italian, Norwegian, Portuguese,
Spanish, Swedish, Turkish

Shift-JIS (SJIS) English, Japanese

GB2312-80 English, Chinese

BIG5 English, Taiwanese

KSC5601 English, Korean

ISO8859-11 English, Thai
(TIS620)

Highlighted rows indicate multibyte code pages.

3 In fact, the situation is even more complex.  In a German telephone
book /a/ = /ae/, but in a dictionary /ä/ comes directly after /a/.
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language-neutral and the locale provides all the
necessary language information.  The following code
example shows the results of a sort with an English
('EN') locale, and with a Spanish ('SP') locale:

are platform-dependent and must be created for
each platform.  Unfortunately, the sort results are
also operating-system dependent, particularly
when sorting characters that do not belong to the
active code page.

The locale also determines the relationship
between lowercase and uppercase letters.  Note that
converting from lowercase to uppercase actually
changes a character’s code point: /a/ is 0x41 and /A/
is 0x61.  In English the conversion from lowercase to
uppercase is straightforward, but for languages with
diacritics, there is some variation.  In German the
capital of lowercase /ä/ is /Ä/, but in French it is /A/.
In English the capital letter of /i/ does not have a dot,
but in Turkish it does /  /.  The proper conversion is
essential because when conducting searches or com-
paring key fields, the difference can be crucial.

In a table with mixed-language data, such as
our next example, the conversion to uppercase must
occur line by line to ensure that the correct uppercase

Figure 3 Logon Language JA and EN: Transaction SE38

SET LOCALE LANGUAGE.
SORT Z00 AS TEXT.

The traditional Spanish sorting order treats /ll/ as
a single character between /l/ and /m/, and “llama”
therefore comes after “lynx.”  By setting the locale,
lists are sorted as a user expects them to be.  Locales
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character is selected, or, in the case of Japanese, that
no conversion occurs:

number and combinations of languages that could
be used in R/3.  To improve language support, either
(1) new code pages had to be introduced, or (2) more
code pages had to be simultaneously available in R/3.
SAP has done both, introducing new, blended code
pages in Release 3.0D and support for multiple
code pages in Release 3.1.

SAP Blended Code Pages

In Release 3.0D, SAP introduced multibyte blended
code pages, which contain characters out of several
standard code pages.  Blended code pages are not
standard code pages.  These are special, SAP-
customized code pages that were devised to support
an increased number of possible language combina-
tions within a single code page.  (Remember, an
R/3 system can only support one code page.)  The
blended code page Eurojapan, for example, contains
the majority of Japanese characters (SJIS) and all
characters needed for Western European languages
(ISO8859-1).

Figure 4 shows a blended code page system.  The
system code page is Eurojapan, and the frontend code

Figure 4 Blended Code Page

For SAP to provide language support, it is not
enough to simply provide a set of locales and code
pages, however.  Standard code pages are inadequate
when the languages that need to be supported do
not belong to the same standard code pages — for
example, Japanese and German, or French and
Russian.  The original R/3 design only permitted one
code page per system, and the same code page was
required for the database, all application servers, and
all frontends.  Thus multiple languages could only be
supported if they belonged to the same code page; the
size of a code page therefore placed limits on the
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page is selected according to the login language.
The same Japanese front code page is used on both
an SJIS system and a blended code page system.
(The code pages used by the printer are ignored for
the moment.)

With the Eurojapan blended code page, English,
Japanese, and French users of the same SAP system
can use their native languages and scripts as they
access data and applications.  While all users are
accessing characters from the same code page, they
must still specify the language they wish to use when
they log on.  They may find that the frontend does
not represent certain characters correctly, however,
because there is no blended font for the frontend.
Blended code pages are for characters, not glyphs,
which means they have certain “frontend” limitations,
which I will discuss in just a moment.

A list of SAP blended code pages is given in
Figure 5.  The third column in Figure 5 indicates

whether the blended code page is unambiguous (i.e.,
each code point refers to exactly one character) or
ambiguous (i.e., two characters can share the same

code point).  Normally, and ideally, each code point
is reserved for one character, but double occupancy is
possible under specific circumstances.  French uses
the character /û/ and Hungarian uses the character
/ /, but no language uses both characters simulta-
neously.  Mapping /û/ and / / to the same code point
allows more languages to fit in a single code page.
The ambiguity is resolved by the login language,
which determines whether /û/ or / / is the correct
character.  Should a French user inadvertently look at
Hungarian texts, some of the characters will be incor-
rect, but this does not affect data in the database.  A
list that contains Hungarian and French texts, such as
a list of international customers, will not display or
print correctly, however, since /û/ and / / cannot be
used together.  Unambiguous blended code pages
have had a low acceptance in Japan because of the
limited set of characters available.

Figure 5 SAP Blended Code Pages

SAP Code Pages Supported Languages Unambiguous
or Ambiguous?

Asian UnificationC English, Japanese*, Chinese Unambiguous

Asian UnificationK English, Japanese*, Korean Unambiguous

Asian UnificationT English, Japanese*, Taiwanese Unambiguous

Nagamasa Japanese*, Thai, English Unambiguous

Eurojapan German, English, French, Italian, Danish, Dutch, Finnish, Unambiguous
Norwegian, Portuguese, Spanish, Swedish, Japanese*

Silk Road Japanese*, English, Greek Unambiguous

Trans Siberian Japanese*, English, Russian Unambiguous

Asian Unification English, Japanese**, Chinese, Korean, Taiwanese Ambiguous

Diocletian German, English, French, Italian, Danish, Dutch, Finnish, Ambiguous
Norwegian, Portuguese, Spanish, Swedish, Greek

SAP Unification German, English, French, Italian, Danish, Dutch, Finnish, Ambiguous
Norwegian, Portuguese, Spanish, Swedish, Japanese*, Czech,
Hungarian, Polish, Slovakian, Romanian, Slovene, Croatian,
Turkish, Greek

* Single-byte Katakana and some level 2 Shift-JIS Kanji (first byte >H’E0) are not supported.
** Single-byte Katakana is not supported.
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Unambiguous and ambiguous code pages
are used in productive SAP systems, and blended
code pages have been a good interim measure for
SAP to provide internationalization.  (Unicode, which
is the topic of my next article, is the best way to
achieve internationalization.)  A Japanese user and a
German user can log on to the same SAP system in
their own respective languages (see Figure 6).  Users
have access to all languages included in the blended
code page, and can access all characters in the code
page if needed.  A Japanese user, for example, who
wants to check the stock of widgets in several ware-
houses, would see the following on the screen:

Widgets

New York 1098

M#nchen 104

95

Orl#ans 28129

Here we see the limitation inherent in blended
code pages.  The characters for English appear cor-

rectly, because every standard code page contains
7-bit ASCII characters, but the German /ü/ and the
French /é/ are not in the frontend Japanese code page,
so the glyphs are incorrect.  Suppose in the process of
working with the widget data, the ABAP command
TRANSLATE widgets TO UPPER converts all of
the warehouse names to uppercase — the Japanese
user would then see the following on the screen:

Widgets

NEW YORK 1098

M#NCHEN 104

95

ORLEANS 28129

The # does not have any corresponding uppercase
character, but the conversion to uppercase did occur.
When a German user looks at the table, the Japanese
characters will not appear correctly, but the user
will also see that the conversion to uppercase
was complete:

Figure 6 Eurojapan mySAP.com Logon Languages JA and DE
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Widgets

NEW YORK 1098

MÜNCHEN 104

gqN# 95

ORLEANS 28129

Blended code pages have additional shortcom-
ings.  They do not contain single-byte Katakana
characters, which are used by Japanese banks and
public institutions.  In addition, new locales must be
built for each new platform.  Once a blended code
page has been implemented, it is impossible to add
additional code pages — for example, to add BIG5 in
addition to Eurojapan.  Ambiguous code pages can
also have an additional disadvantage if all users use
English as a login language and the SAP system is to
be converted to Unicode.  Because some language-
specific data does not contain a language key, which
is a table key that specifies the language of the text
data, some data may have to be checked.4  Blended

code pages provide greater support for multiple lan-
guages, but the size of the code page still restricts the
number of code pages that could be blended.  The
next development, Multi-Display/Multi-Processing
(MDMP) made multiple code pages available as of
Release 3.1.

MDMP Code Pages

In an MDMP system, the code page used on the
application server is selected dynamically, according
to the user’s login language.  Because the frontend
may use proprietary code pages, such as Microsoft,
the frontend code page can be different than the code
page on the application server, provided that the set
of characters in both code pages is (nearly) identical.
The code page on the application server is still con-
verted to and from the frontend code page, depending
on the direction of data transfer.

For example, as shown in Figure 7, a user
logs on to the SAP system as a Russian user,

Figure 7 The MDMP System

4 This process will be discussed in the second installment of this
two-part series, which will appear in the next edition of SAP

Professional Journal.
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and the application server selects the ISO8859-5
(Cyrillic) code page, which is converted to MS1251
for presentation on a Windows frontend.  The
user then enters text, which is converted from
MS1251 to ISO8859-5 on the application server.
All frontends (e.g., SAP GUI, Java GUI, HTML
GUI) make these conversions automatically.  Recall
that the frontend code page can be different than
the system code page as long as the two code pages
are compatible, which is the case with these two
code pages.

MDMP makes it possible to use multiple standard
code pages, which increases the number and combi-
nations of languages that can be used.  Additional
code pages can also be added to an existing system,
and MDMP gives SAP customers the option of
increasing the number of supported languages when-
ever necessary.  In an MDMP system, languages with
the same code page can be used in parallel and con-
currently, but more than one code page cannot be

used simultaneously.  Local data, which has a lan-
guage key for text fields, is processed in the appropri-
ate language, regardless of the user’s language.5

Global data — that is, data without a language key —
must use characters common to all code pages on the
system (7-bit ASCII), or else the data may not be
processed correctly and may present a problem when
converting to Unicode.

""""" Warning!

Language keys should not be used for any other

purposes!  Even if a system only uses one

language, the language keys should not be used,

for example, to distinguish warehouse locations.

This will lead to system errors.

Despite the advantages of MDMP, there are
some potential drawbacks.  Although unlikely, it is
conceivable that the key for a table could become

Rules for Using an MDMP System

# Users may only use the characters of
their login language or 7-bit ASCII.

# Global data must contain only characters
occurring in all code pages, i.e., 7-bit ASCII.

# Batch processes must be assigned with the
correct user ID and language.

5 As of Release 3.0F, a language key was added to tables that contained
language-specific data.

non-unique if the table key does not have a lan-
guage key and the characters in the table key
are from different code pages but have the same
code points.

On an MDMP system, Japanese, Chinese, or
Russian users need to log on in their own language
because those language characters are not available
when they are logged on as English users.  Fields that
contain language-specific data must be translated into
the user’s login language.  R/3 customers must also
translate all language-specific data so it is visible to
all users: this leads to large data redundancies and
system administrative overhead to fill/translate cus-
tomer text data from English into every language
used in the system.  Lastly, migration to Unicode
requires a special project, which I will discuss in part
two of this series.

Blended Code Pages or MDMP

Code Pages — Which Solution

Is Right for You?

To make it easier to determine which solution —
blended code pages or MDMP code pages — is best
suited for your particular needs, use the report
RSCPINST.  This report selects and installs code
pages, and can help in the selection process (see OSS
note 42305).  Often there are several possible con-
figurations to choose from.  As a general rule, SAP
recommends the configurations in this order: a single
standard code page, a non-ambiguous blended code
page for new installations, and an MDMP system for
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Figure 8 Report RSCPINST

any other situations, e.g., adding a new code page to
an existing single code page system.  The best con-
figuration will vary from customer to customer, and
can depend on other factors, such as whether addi-
tional languages or code pages will be needed in the
future (see OSS note 73606 for detailed information).

The report tool checks all the profile parameters,
the settings of the tables TCP0D (the SAP code page
catalog) and TCPDB (the code page used in the data-
base), and the required locales (see Figure 8).  At
the upper left of the screen, the required languages
are selected, and the right-hand side indicates which
code pages are appropriate.  A customer who needs

German, English, French, and Japanese can set up
an MDMP code page, or use the blended code page
Eurojapan or SAP Unification.  It is also possible to
simulate the setup to see which profile parameters
need to be changed.

Now that we have gone behind the scenes to take
a look at what happens in the SAP system when
using character code pages, SAP blended code
pages, and Multi-Display/Multi-Processing code
pages, let’s shift our focus to the frontend.  In the
next two sections, we’ll examine how things work on
the frontend by looking at what the user sees — on
the screen and on paper.
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Figure 9 Set Default Code Page: Frontend

The Frontend: What the User

Sees on the Screen

On the frontend, the keyboard mapping, the input
method, and the screen output must match one
another.  Prior to 4.6C, users were required to select
a frontend code page when they logged in, which
created a potential for handling errors and for incor-
rect settings (see Figure 96).

The potential for error derives from the fact that it
was possible to select the application code page as the
frontend code page.  You would think that would
obviate the need for a conversion process between the
two tiers, but because there may not be a one-to-one
correspondence between the two pages, loss of data
could occur.  In the ISO8859-1 code page, the code
points 80-A0 do not contain printing characters,
but these code points do contain characters in the
Microsoft code page MS1252 (e.g., 9A = š).  The
character /š/ would appear correctly on the screen,
but the semantics of the character are incorrect, and
ABAP commands such as TRANSLATE TO UPPER
CASE would fail.

To prevent this from happening, as of Release
4.6C, the relationship between the language key and
the locales is defined system-wide, which prevents
incorrect settings.  A user selects a login language,
and then the matching frontend code page is sent
to the frontend.  Data is automatically converted
from the application code page to the frontend code
page and the user is therefore insulated from code
page selection.

On the frontend, a Japanese user naturally
wants to enter Japanese characters, which means an
import editor is needed.  It is possible to purchase a
localized entry editor, but until recently the only way
to use the Japanese input method under Windows
was with a localized Japanese language version of
the frontend OS.  There are third-party programs
as well, but they vary greatly and there is no stan-
dard.  The Global Input Method Editor (GIME)
from Microsoft enables users to enter Japanese,
Chinese, Korean, and Taiwanese characters with
an English OS.  GIME is fully supported by SAP
GUI 4.6C and the Windows GUI.   For example, a
Japanese user can enter Japanese with GIME by
typing phonetically on a QWERTY7 keyboard;

7 The standard English language keyboard configuration (the first six
letters on the upper row of the keyboard spell “QWERTY”).

6 The screen shot has been edited to remove other advanced options,
which are not relevant here.
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Figure 10 Entering Japanese Characters with GIME

the “letters” are then converted into Japanese charac-
ters on the fly.

Figure 10 shows the step-by-step process of
entering the word <nihonn> — “Japan.”  On
the right, the text entered is given.  The [n] first
appears on the screen because there is no Japanese
character that corresponds to it.  After typing the
<i>, the sequence /ni/ is then converted into Japanese
characters, and so on.  (The small pulldown menu is
GIME help.)

Printing: What the

User Sees on Paper

Prior to Release 4.6C, each printer supported only one
code page or a small number of related code pages,
which restricted the number of languages that could
be printed.  Localized printers exist, but they were not
available in the US and almost impossible to procure.
Moreover, an international company that wanted
to print yearly financial reports at its headquarters
would have to somehow find, set up, and maintain a
dedicated printer for each language, at great expense.

SAP has developed software to enable high-speed
printing of all languages on a single, English printer.
The exact details are described in OSS note 0083502,
but in essence several “virtual” printers are set up,
and they print on the same hardware using “soft
fonts,” i.e., 24-bit pixel bitmaps.  This is much faster
than graphic printing.  A Thai user selects a printer —
which is, in fact, merely a device type — and can
print Thai characters on the same printer that a
Chinese coworker has just printed on:
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For the user, there are multiple printers to choose
from, but there is only one physical HP LaserJet
printer.  One disadvantage is that an English user
could print on the ISO8859-2 (Latin-2) printer and
the printout would then have incorrect characters
on it.



SAP Professional Journal            September/October 2001

www.SAPpro.com       ©2001 SAP Professional Journal. All rights reserved.78

As of Release 4.6C, SAP has offered support for
printers that use a Unicode (UTF-8) interface, which
at the moment are only produced by Lexmark.  With
Unicode, “one printer does all” and there are no
additional hardware costs, and there is no need for
the user to select a printer based on the language they
want to print, thereby eliminating handling errors.
Printing speed and print quality are also greatly
improved because soft fonts are not used.

Conclusions

To improve the internationalization of the SAP sys-
tem, either new code pages had to be introduced or
more code pages had to be made available, and both
options have been successfully implemented.  With

custom-built blended code pages, users have the
advantages of a single code page, but the number
and combination of languages is still limited by the
size of a single code page.  An MDMP system uses
multiple, standard code pages, but users are limited
to one code page at any given time.  There has been
some significant progress, but ideally, there would
be a single, standard code page that could support
all of the world’s languages.  Such a code page does
exist, and in my next article, I will discuss Unicode-
based mySAP.com.
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