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endpoint mobility, migration, and heartbeat monitoring.

= Field Guides for business issues are designed to address specific business practices that
have a high impact on the success or failure of an ESM project, for example: change
management, asset Management, and deployment phases.

Purposes
The Field Guide program has two major purposes:

= To empower customers & business partners to succeed with Tivoli software by
documenting and sharing product information that provides accurate and timely
information on Tivoli products and the business issues that impact an enterprise systems
management project

= To leverage the internal knowledge within Tivoli Customer Support and Services and the
external knowledge of Tivoli customers and Business P artners

Availability

All completed field guides are available free to registered customers and internal IBM employees
at the following Web site:

http://www.ibm.com/softwar e/sysmgmt/products/support/Field Guides.html

Authors can submit proposals and access papers by e -mail:
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The Tivoli Storage Manager Client and UTF -8

Using the Linux and UNIX Backup-Archive Client to Backup and
Restore Filesin Multiple Byte Character Set Environments such as
UTF-8

1. Localization in Multiple Language
Environments

This paper discusses the Tivoli Storage Manager for Linux and UNIX Backup -Archive Client
operation in environments with UTF -8 and Double Byte Character Set (DBCS) encoded file
names. Deployed correctly, the Tivoli Storage Manager Linux and UNIX Backup -Archive
Client can be configured to properly protect all files regardless of their file name or the
encoding used to represent the file name. The purpose of this paper is to help you understand
UTF-8 and DBCS issues and the best way to achieve your desired results with Tivoli Storage
Manager.

Localization Overview

What are characters used in the file names of the files on your file servers? If the characters are
exclusively basic Latin characters (A-Z, a-z, 0-9, etc.), localization is not much of a concern. As
soon as you start seeing extended Latin characters (e.g., i, fi, etc.), Greek, Cyrillic, Arabic,
Chinese, or other characters, you need to take a | ong hard look at localization. If your file server
is serving clients in Amsterdam, Athens, Beijing, or Berlin, chances are y ou have left the
comfortable world of basic Latin and should read on.

Localization is a general term for the process of customizing the display and keyboard
characteristics of a computer for a particular country or location. Localization involves message
translation, character encoding, character representation, keyboard usage , and date, time and
number formats.

For instance, the German word for "date" is "Datum", the Russian word for date is “ lJaTta”, and
the Japanese characters for date are “ H f/”. Notice that both the translation and the characters
used for the translation differ b etween the different languages.

Message Translation

Software products that have been localized, such as the Tivoli Storage Manager Client, provide
message catalogs that have been translated into multiple languages, and the users of localized
products have the option to specify the language used during product interaction.

The Tivoli Storage Manager Client provides messa ge catalogs in fourteen languages: English,
Czech, French, German, Hungarian, Italian, Polish, Portuguese, Russian, Spanish, Japanese,
Korean, Simplified Chinese and Traditional Chinese.

The Tivoli Storage Manager client automatically detects the language specified by the locale and
displays all messages in that language. For example, in a French operating system where the
LANG environment variable is “LANG=fr_FR”, the Tivoli Storage Manager Client attempts to use
the French message catalog. If the Tivoli Storage Manager Client cannot load the French



message catalog, or if the client is running on an unsupported language, such as French/Canada
(LANG=fr_CA) (fr for ISO 8859-1 French and CA for Canada), the Tivoli Storage Manager Client
defaults to the United States English message catalog and all messages will appear in English.

Character Set Encoding

File names on a computer system are typically strings of characters that can be entered on the
keyboard and displayed on the computer monitor. Each charact er displayed on the screen is
encoded in a binary representation on the file system. The mapping between the character
representation displayed on the computer monitor and its binary representation in the file system
is defined by a character encoding standard. There are a number of standards. For example,
the ISO 8859 standard maps the character ‘A’ as the eight bit byte 0x41.

The basic Latin characters (A-Z, a-z, 0-9, etc.) compose the seven bit ASCII characters (the high
order bit of the eight bit byte for these characters is always zero), and they have the same
encoding in all supported locales, 1ISO 8859, DBCS and UTF -8. If your file names are composed
exclusively of basic Latin characters, the file names will always appear the same regardless of
the locale.

Characters that have a binary encoding that is greater than the seven bit ASCII characters have
different mappings in the different character encoding standards. For example, the binary
encoding 0xA3 in the ISO 8859-1 standard represents the character ‘£’. The same binary
encoding represents the character ‘t’ in the ISO 8859-3 standard.

Character Representation

The representation of individual characters in your terminal window is a function of the terminal
window character set encoding configuration and the fonts used. If the terminal window character
set encoding and fonts used are appropriate to the characters to be represented, the characters
will be displayed as expected. However, if the terminal window character set encoding and font
are not appropriate for the actual characters, then the display will be incorrect. It should be noted
that the basic Latin characters (A-Z, a-z, 0-9, etc.) have the same encoding in all su pported
character set encodings so these characters are always displayed correctly.
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File names are not displayed correctly when the terminal window character set encoding and the
file name character set encoding do not match. The example below show s what happens when
the encoding of the file names and the terminal do not match. The file names in this ex ample are
all encoded in UTF-8 and the terminal is running in an English ISO-8859-15 locale. Only the basic
Latin characters (A-Z, a-z, 0-9, etc.) in the file names are displayed correctly.

e i Ry

File [Edit View Temminal Tabs Help

1s -
Czech Verze serveru Polish Wersja serwera

English Server Version Portuguese Servidor Versifo

French Wersion serveur Russian BBpR?p2buf?, DropfeReo N7
German Server-Version Simplified Chinese &77a7;a? ¢i7=7~
Hungarian Kiszolgh;lAiverzil: Spanizh Servider versifin

Italian Versione server Traditicnal Chinese &4°®77a? ¢-—

Japanese A7TpaAPTATHATEATTATWAT 47537 =zhg? ®Tg
Korean i77&27 &271i ? 5§, &! &'=i?no

The Locale Setting

The locale is not a file name characteristic; instead, it defines an execution environment. The
LANG environment variable is used to set the locale. The fully qualified LANG environment
variable has two parts. The first part determines the language used for messages, and the
second part determines how the binary encoded individual characters are treated. For example, if
LANG=en_US.ISO8859-1, the English language message catalogs are used, and all characters
are expected to be in the ISO 8859-1 character set. If LANG= DE_DE.UTF -8, the German
language message catalogs are used and all characters are expected to be in the UTF -8
character set.

The locale setting determines how programs running in that environment treat the individual
characters in the file name and the message catalogs used when writing out messages.
Changing the locale has no effect on the binary encoding of the file names, it just changes how
the file name characters are processed by programs executing in that locale and the languages
used for messages.

Display Issues

The Terminal Character Set Encoding and the Locale

The terminal, or terminal emulator to be precise, is a window for communicating with a computer
system. Commands can be entered in the terminal window, and the results of the commands can
be viewed in the same window.

In a modern computer system supporting multiple languages, the terminal must be able to handle
strings with different character set encodings. Terminals, such as the Gnome terminal that is used
for the examples in this document, have a pull down menu that can be used to set the character
set encoding of the terminal. The encoding configuration chosen in the menu determines how the
characters are displayed in the window and how characters entered on the command line are
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encoded into a file’s name or contents. If the terminal character set encoding is set incorrectly, file
names composed of characters other than the basic Latin characters may not be handled
correctly.

The locale setting determines how programs running in that environment handle the individual
characters. A program, such as the Is command, uses the locale to determine how to parse the
characters in the file names before sending them to the terminal window to be displayed. This
interaction between the terminal character set encoding and the local e occurs because the
terminal window does not display characters all by itself.

The first few lines in the example below shows how the characters displayed in the terminal
window differ when the locale is changed and the terminal encoding is kept constant. The
terminal encoding and the locale were initially set to UTF -8. Notice that all of the characters,
including the German character “0” in the file name displayed by the Is command are displayed
correctly.

If the locale is changed to de_DE, which indicates that the German language message catalogs
are to be used and all characters are expected to be in the ISO8859-1 character set and the
terminal encoding is left as UTF-8, the display of the file name still looks correct. This is because
the UTF-8 character “0” is also a valid ISO8859-1 character. However, if the locale is changed to
the Chinese DBCS zh_TW locale, the “i” is no longer displayed correctly because the character
“U” is not defined in the zh_TW.euctw character mappings.

If the locale is changed back to the UTF-8 locale and the terminal encoding is changed to
ISO8859-1, the UTF-8 multiple byte character “0” is now displayed incorrectly as “A1/4”. This is
because the multiple byte UTF -8 character “0” maps into two single byte ISO8859 -1 characters.

In general, both the terminal encoding and the locale must have the same character set
definitions for the display to be correct.

[ Characr epesenmionandtocne o X

File Edit Wiew Teminal Tabs Help

# The terminal enceding, the locale and the file name encoding are UTF-8 E
5ls

fir

5# Change the locale to German IS08859-1

Sexport LANG=de DE

Sl=

fiir

5# Change the locale to DECS Chinese

Sexport LANG=zh TW.euctw

sls a

f?7r

5# Change the locale back to UTF-8 and the termimal encoding to IS08859-1
Sexport LANG=en US.utfs

5ls

finr

8 |

The Terminal Encoding Applies to Remote Telnet and SSH
Sessions
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The terminal encoding on the local system applies to both the display of names on the local
system and to the display of names received from a telnet or ssh session connected to a remote
system. This appears counter intuitive, but when you realize that the telnet or ssh session is
actually a program (just like the Is command) running in the terminal window, it becomes clear
why the terminal encoding on the local systems applies to characters received from a remote
system.

In the example below, some single byte character set file names composed of characters from
multiple different 1ISO8859 standards are shown. When the terminal encoding is set to ISO 8859 -
1 the display is as follows. Notice that the Russian file names are obviously incorrect.

symends@PeteRedHati~

File Edit Wiew Terminal Tabs Help

ls /data/IS08859/* B

/data/I1508859/Czech Verze serveru /data/I1508859/Italian Versione server
/data/IS08859/English Server Version /data/IS08859/Polish Wersja serwera
/data/IS08859/French_Version serveur /data/Is08859/Portuguese Servidor Versao
/data/I508859/German_Server-Version /data/I1508859/Russian A0a00a, 20aa@i
/dita/ISOEBBSfHungarian_KiszuLgéléverzid /data/I1S08859/Spanish_Servidor versidn

$

If the terminal encoding is changed to ISO 8859 -5, the Russian ISO 8859-5 characters are now
displayed correctly, but some of the other file names appear differently. If you look closely, you
will see that the Spanish, Hungarian and Portuguese file names are not the same as when the
encoding was set to ISO 8859-1.

=

symonds@PeteRedHat:~ SlEled
Fle Edit Wiew Terminal Tabs Help
ls /data/I508859/+ B
/data/I508859/Czech Verze serveru /data/Is08859/Italian Versione server
/data/IS08859/English Server Version /data/IS08859/Polish Wersja serwera
/data/I508859/French Version serveur /data/IS08859/Portuguese Servidor Versyo
/data/IS08859/German_Server-Version /data/IS08859/Russian_Cepeep, Bepcua
/data/I508859/Hungarian Kiszolgclfverzir /data/IS08859/Spanish Servidor versifn

s 1
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Some Telnet and SSH Clients Do Not Handle Multiple Byte
Characters Correctly

Some versions of telnet and ssh clients are not UTF -8 enabled and do not handle multiple byte
characters correctly. If you get a display similar to the one shown below, try to upda te to a telnet
or ssh client that supports multiple byte characters.

= symonds@PeteRedHat:~ =& =
Hle Edit WView Terminal Tabs Help

ls /data/UTF-8/* —
/data/UTF-8/Czech Verze serveru
/data/UTF-8/English Server Version
/data/UTF-8/French Version serveur
/data/UTF-8/German_Server-Version
/data/UTF-8/Hungarian_Kiszolgéldverzid
/data/UTF-8/Italian Versione server
/data/UTF-8/Japanese_v - ¢ - & i - 4 s 3
/data/UTF-8/Korean 00 OO0 5, 00O
/data/UTF-8/Polish Wersja serwera
/data/UTF-8/Portuguese_Servidor Versao
/data/UTF-8/Russian Cepeep, Bepcus
/data/UTF-8/Simplified Chinese QOO0 00O
/data/UTF-8/Spanish_Servidor versidén
/data/UTF-8/Traditional Chinese [] [] [] []

s 1
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File Names
Where Do Files Get Their Names?

Files are typically created either by a command issued i n a terminal emulator’s window or by
providing a name in a full screen editor’s window. The character set encoding configuration of the
terminal or editor and the locale determine how all characters, including file names, are encoded
in the resultant file on the disk. If the encoding configuration and locale are UTF-8, all characters
are encoded as UTF-8 characters; if the encoding configuration and locale are 1ISO 8859-1, all
characters are encoded as ISO 8859-1 characters. Changing the character set encoding used to
create a new file is as simple as changing the terminal or full screen e ditor's encoding
configuration and the locale.

The Encoding of a New File Name Is Determined by the
Terminal Encoding and the Locale Setting

The example below demonstrates how easy it is to create file names with different character set
encodings by simply changing the terminal emulator encoding. Initially, the locale terminal
encoding and locale were set to the DBCS traditional Chinese (zh_TW.euctw) encoding and the
file Chin144 was created. The Is command was then used to display the contents of the direct ory.

Then both the terminal encoding and the locale were switched to UTF -8 and a second file
Chin24 was created. With both the terminal encoding and the locale as UTF-8, the UTF-8 file
Chin2% displayed correctly, but the DBCS file Chin 144 displayed incorrectly. The directory now
has two files, a zh_TW.euctw file Chin1 45 and a UTF-8 file Chin24.

Next, the locale was changed to zh_ TW.euctw and the terminal encoding was left as UTF-8. A
third file, Chin34 was created with mixed UTF-8/zh_TW.euctw encoding. The Is command was
used again to display the contents of the directory. The mixed encoding file Chin34 are not
displayed correctly in this or any environment, and neither the zh_TW.euctw file, Chin14 nor the
UTF-8 file Chin24 are displayed correctly in the mixed locale/encoding environment.

A similar mixed locale environment was established, with the terminal encoding set to
zh_TW.euctw and the locale set to UTF-8. A fourth file, Chin4 4 was created with mixed UTF -
8/zh_TW.euctw environment. The Is command was again used to display the contents of the
directory. The mixed encoding files Chin34and Chin4% cannot be displayed correctly in this or
any environment, and neither the zh_TW.euctw file, Chin1 & or the UTF-8 file Chin24 are
displayed correctly in the mixed locale/encoding environment.

If the locale and the terminal encoding are switched back to DBCS traditional Chinese
(zh_TW.euctw), the file Chin1 4 is displayed correctly and the UTF -8 file Chin4 4 is displayed
with an additional garbage character due to the extra bytes in the UTF-8 encoding.

It is important to keep both the locale and the terminal encoding in sync. If files are created when
the locale and the encoding are not in synchronization, the encoding of the files will be invalid.
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Loca e and filz name encod ng — O X

Fic Edit View Tomminal Tabs Help

[+

¥ Start in traditional Chinese locale and enccding
fvi chinlg

ils

Chinl

S8 Switeh booa TITE-2 Taeale and encoding

fexport LANG=zh TW.utfs

svi Chin2sf

ila

chinl?? Chinzsg

5% Switchel to a mixzd lacalesencoding LANG=Z2h TW.euctw/UTF-8 ercodinc
SEXDOLL LANG=ZN IW.euctw -
avi Chini:g

ills

bash: [Ils: command not found

ils

Chinll Chin2??? Chin3?7777

38 Switeh booa mivad Taealesesncnding TANGSIITE-8 and traditienz] Chirese ercodine
fexport LANG=zh TW.utfs

Svi Chiniz

slla

bash: 0ls: command nst £found

3ls

chint?? chin2000 <chin30007 Cchind???

3% Switch locale to traditional Chinese

jexport LANG=zh TW.eactw

ils

Chinl:z Chin2??? Chin3????? Chind:Z?

e |

i

The od command was used to display the hexadecimal encoding of the file names. Notice that
the first four characters of each file name “Chin” are identical 0X’6843 6e69’. The next two bytes
of each name (with the bytes in little endian) are ¢731, €532, €533, ¢734, corr esponding to
Chin144, Chin244, Chin344, and Chin4 4. However the remaining bytes in the file names
corresponding to the character “ 45" are all different. The file Chin14 has a valid DBCS encoding
and the file Chin24 has a valid UTF-8 encoding. The character encodings of the mixed UTF-
8/zh_TW.euctw file names Chin345 and Chin44 are invalid.

Lecale and file nrame =ncoding centinuzd

Fie Edit View Teminal Tabs Help

[*]

% Show the filz name encodings with od —x
5le Chinl¥* | od -2

0000002 5843 G263 2731 Dadl

QOO0 LY

31s Chin2* | vl -x

oooor0Y 3843 6263 25332 8190 o00a
DR LL

3ls Chind* | od -x

000002 5843 6263 =533 8190 %0e5 000a
0000013

3ls Chind* | od -x

0000000 5843 6263 2734 c7d8 000a
0000011

g |

(4]
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New files can also come into existence via UNIX commands such as mv or cp. However, these
commands cannot change the character set encoding of the file name because both the initial file
name and the new file name must be specified on the same command line with the same terminal
emulator encoding.

How Can | Discover a File Name’s Encoding?

The simplest way to discover a file name’s encoding is to display the file name multiple times with
the Is command while changing the terminal encoding and locale settings. The terminal encoding
and locale setting that displays the name correctly corresponds to the file name’s character set
encoding.

Using the Is command to discover a file name’s encoding requires that both the locale and the
terminal encoding settings are changed in synchronization.

It should be noted that file names solely composed of the basic Latin characters (A -Z, a-z, 0-9,
etc.) have the same encoding in all character set encodings, so such file names could be
considered to have multiple possible character set encodings.

If it is not possible to use a configurable terminal emulator to discover the file name character set
encoding, either because a configurable terminal emulator is not available or because no setting
displays the name correctly, then the od command can be used to examine the binary encoding
of the file name.

Is Ru*

Is Ru* | od —x
7572 7373 6169 5f6e d5¢1 d2e0 e0d5 202¢
d5b2 e1e0 efd8 000a
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2. File System Encoding Environments

Because file names can be in multiple languages and there are at least two different character set
encoding standards for each language (UTF-8 and a non-UTF-8 encoding standard), there are
many possible file system character set encoding environments. Older legacy operating systems
such as AIX and Solaris are typically ISO 8859 single byte character set encoding environments.
New operating systems such as Linux are typically UTF -8 character set encoding environments.

This document discusses the operation of the TSM client in the following four environments.

1. Allfile names are in the same single byte character set encoding and all file names are in
the same language.

2. Allfile names are in the same UTF -8 encoding; the file names may be in multiple
languages.

3. File names are in different single byte character set encodings and the file names are in
multiple languages.

4. File names have different multiple byte encodings, s uch as DBCS and UTF-8 encoding.

The Japanese, Chinese and Korean DBCS environments are not specifically covered because
they are equivalent to the first case if all file names are in the same language. If files are in more
than one language, this is equivalent to the fourth case.

1. File Names Are In the Same Single Byte Character Set Encoding
and All File Names Are In the Same Language

This is the simplest environment. Localization concerns are minimal: messages are always in the
same language, file names are always correctly displayed if the terminal encoding and locale are
set correctly, and names can always be entered on the command line.

How Do | Know I'm in this Environment?

The most direct method to discover this environment is to query the locale with the command
locale. If the locale is a single byte ISO 8859 locale and all file names display correctly on the
command line and in the Tivoli Storage Manager client GUI and all names are in the same
language, then you are in this environment. There is no support for Japanese, Chinese or Korean
names in this environment.

Tivoli Storage Manager Client Concerns

There are no special considerations for using the Tivoli Storage Manager client to backup and
restore files in this environment. All file names will be displayed correctly if the termi nal character
set encoding is set correctly and all file names can be entered on the Backup -Archive client
command-line client. Requests to backup or restore a set of files using the wild card “*”
specification will backup or restore all files meeting the selection criteria.
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In the example below, the value of the locale environment variable is "LANG=EN_US.ISO8859 -
1", and the Gnome terminal is configured to use ISO 8859 -1 encodings. An ISO 8859-1 encoded
file with the name “date” was created in this example.

The Is command correctly displays the English ISO 8859 -1 file name and the TSM client
messages are in English.

Mon Jin 02, 239 P i £

t" Applications  Actions QR

s
| Terminal Encadings I X
Ayailable encocings:  Enendings shown in menu:

Description w | Encoding Dwacription = Encoding
.ﬁ P o E::z ::ﬂm" faes2 Central Eurcpsan  150-8659-2
fle  Edt Mew T Go H opean  |50-8858-2 Criness Sirpified  GBK
locale Chinese Simplified GE2312 Chinese Simpified  GB2312
LANG=en_US., IS08859-1 Chinese Simplifiedt  GE18030 Chinese Traditional EUC-TW
LC_COLLATE="en_US, IS08859-1" Chinese Simplified  GEK Chinese Tragitional BIGS
LC_CTYPE="en_US.IS08859-1" Chinese Tracitional BIGS Current Locale 150-8859-1
LC_MONETARY="en_US.IS08859-1" Chinese Tracitional ELIC-TW Cyrille |50-8859-5
LC_NUMERIC="en_US.IS08859-1"

Japaneae EUC-JFP
LC_TTME="en_US, 1808859 - 1" Cyrilc 50-6359-5 | orean EUCrR
LC_MESSAGES="en_US.IS08859-1" Greek 150-8359-7 Uricoce UTF-8
LC_ALL= Hebeew Wisual 150-8859-3 .
$ 1 /data/English . -t
date & A .
$ dsme
TEM Tivoli Storage Manager @ﬂdp X Close

Command Line Backup-Archive Client Interface
Client Version 6, Release 1, Lewvel 0.0 0522FB
Client date/time: 06/02/08 14:38:17

(c) Copyright by IBM Corporation and other(s) 1590,

2008. All Rights Reserved.

Mode lMame: SYMONDSZ
Session established with server FVTSERIESS_SERVERL: Windows

Server Version 5, Release 5, Level 0.0

server date/time: 06,/02/08 14:37:54 Last access: 06/02/08 14:35:25

tom= D

o |i Terminal (2) =3

2. File Names Are In the Same UTF-8 Encoding and the File
Names May Be in Multiple Languages

This is the most powerful environment and it is the only environment in which there are no
restrictions on files with names in multiple languages. The UTF -8 environment is unique because
all file names, regardless of the locale, have the same UTF-8 character set encoding, and all
characters can always be entered and displayed if the terminal is configured properly. This is the
only environment in which it is possible to simultaneously display and backup files with names
composed of characters from multiple languages.

How Do | Know I'm in this Environment?

The most direct method to discover this environment is to query the locale with the command
locale. If the locale is a UTF-8 locale then you may be in this environment. The pure UTF -8
environment is similar to single byte character set single language ca se in that all file names
display correctly on the command line and in the Tivoli Storage Manager client GUI. However the
names can be in multiple languages and Japanese, Chinese and Korean names are supported.
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The biggest difference between this environme nt and the single byte character set single
language environment is that multiple languages, including the Japanese, Chinese and Korean
languages, are supported.

If the Tivoli Storage Manager client running in the UTF -8 locale can successfully backup all of the
files in the system and no files are skipped on the backup, then you are in this environment.

If some files are skipped when running a Tivoli Storage Manager client backup and you see the
message shown below, then you are not in this envi ronment; instead, you are in environment 4,
“File names have different multiple byte encodings, such as DBCS and UTF -8 encoding”

ANS4042E Object name '/testData/en_US _files/file3?' contains one or more un -
recognized characters and is not valid

Tivoli Storage Manager Client Concerns

Just like the first environment, there are no special considerations for using the Tivoli Storage
Manager client to backup and restore files in this environment. The principle difference is that the
locale is UTF-8, not a single byte character set ISO 8859 variant. All file names will be displayed
correctly and all file names can be entered on the Backup -Archive client command-line client.
Requests to backup or restore a set of files using the wild card “*” specification will backup or
restore all files meeting the selection criteria.

This is a very powerful environment, but it is easy to add file names that contain invalid
UTF-8 characters and contaminate the pure UTF-8 environment. Running a selective
backup in the UTF-8 locale is one way to discover if the environment is contaminated and
to identify all invalid names.

In the following UTF-8 examples, fourteen files with names corresponding to the words for
“Server Version” in the fourteen different languages supported by the Tivoli Storage Manager
client were created.
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In the example below, the locale is set to English UTF-8 and the terminal encoding is set to UTF-
8. The Is command correctly displays all fourteen UTF -8 encoded files names correctly, the TSM
client messages are in English, and all of the selected files are backed up.

Appieations  Actions ot il wied Jun 04, 4:10 PM T Lx

e
Aysilable encodings Encodings shown in menu
Description w | Encading = Description w Encoding
Hetrew Wisusl 150-5859-8 Central European 150-8859-2
] T Japaness EUC-JP Chineze Simplified  GEK
Korean EUC-KR Chinese Simplified GB2312

Fle  Edit Mew Termind  Go o Help
o South Eurcoesn 150-8855-3 Chinese Tradtional EUC-TW
LANG=EN_US.UTF-8 Thai TIS-620 Chinese Tragitional BIGS

LC_COLLATE="EN_US.UTF-8" Turkizh 150-8853-9 Current Locale 150-8558-1
LC_CTYPE="EN_US.UTF- 8" Turkish |BMES7 Cyrilic 150-8853-5
1.C_MONETARY="EN_US.UTF-8" [Uricode  UTF8 :W'm :z;‘:;

- ' Western l50-Ga53-1 orean -
LC_NUMERIC=!EN_US.UTF- 8! Western IBMES0 Unicode UTF-8
LC_TIME="EN_US.UTF-8" Western 150-8655-15 | Western 150-B858-15
LC_MESSAGES="EN US.UTF-8"
LC_ALL=

- *
$ 1s /data/UTF-8/ B e
/data/UTF-8/Czech_Verze serveru
Jdata/UTF-8/English_sServer Version
/data/UTF-8/French Version serveur
/data/UTF-8/German_Server-Version

o o - Femove

/data/UTF-8/Hungarian Kiszolgdldverzid
/data/UTF-8/Italian_Versione server
/data/UTF-8/Japanese_+ — ;v —q) ;5 — 3F 4
/data/U"[‘F-B/KDrean_H oA 5, al g A
Jdata/UTF-8/Polish Wers-a serwsra
/data/UTF-8/Portuguese_gervidor Versdo
/data/UTF-8/Russian_cappens Bepcus
/data/UTF-8/8implified Chinese R & =k &
Jdata/UTF-8/gpanish_servidor versidn
/dﬁta/UTF-B/Traditional Chinese (g5[@228 %
$

o @ @ s |

& Appicaions  Actions Q wied Jin D4, 413 FM g
[ P e R R I T S s e R e R e e s e Termis
o9 Termin Ayaliable encocings:

B Edit Mew Tamind Do belp Description w | Encoding -
tsm> sel /data/UTF-8/* Hebeew Vil 150-5853-8
selective Backup function invoked. Japarese EUC-JP

Korean EUC-KR
Directory--= 4,096 /data/UTF-8 [sent] Eth Eurepean :15:_'6?:9'3
Normal File--= 18 /data/UTF-8/English_sServer Version [sSentl| [ .. P
Normal File--= 18 /data/UTF-8/German_server-Version [Sent] | muen 1BMES7
Normal File--= 16 /data/UTF-8/Czech_Verze serveru [sent]
Normal File--= 18 /data/UTF-8/spanish_gervidor versidn [gen| “eten 150-2552-1
Western 1BMEs0
) ) Wastern 150-8358-15 |-
Normal Files--= 19 /data/UTF-8/French_version serveur |[Sent]
Normal File--> 18 /data/UTF-8/Hungarian Kiszolgaldverzid [ sSg 2
. . . T be
Normal File--=> 20 /data/UTF-8/Italian Versions server [ Sent @H "
Normal File--= 19 /data/UTF-8/Japaness_4H4 — ;v — 7y j¢ — 33 5 > [Sent

1
Normal File--> 21 /data/UTF-8/Korean_Mw w{ & 5, =2tpg| A~ [Sent]

Normal File--= 18 /data/UTF-8/Polish_Wersja serwera [Sent]

Normal File--> 19 /data/UTF-8/Portuguese_Servidor Versdo [Sent]
Normal File--=> 19 /data/UTF-8/Russian_ceppep: Bepcus LSentl
Normal File--=> 20 /data/uUTF-8/simplified Chinese fRg £ [Sen
t]

Normal File--=> 21 /data/UTF-8/Traditional Chinese {gfg£e = [sent]

selective Backup processing of '/data/UTF-8/+*' finished without failure.

o [B  Tenne T
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If the locale is changed to RU_RU.UTF -8, the TSM client messages are in Russian, all file names
are still displayed correctly, and all of the selected files are backed up.

€ Appications  Actions QR Vied Jun 04, 422 P11 i =
e e L o Tarten
Bl - - Ayailable encodings:
Fle  Edit lew Terminad Go Help Descrigtion - Ervoding -
tem> sel /data/UTF-8/* Hebrew \isusl  |50-5859-8
Bo3eaHa dGVHKUMA BHOODOYHOrO DE3EDBHOTO KOMMDOBAHWA" Topanese EUC-JP
Korezn EUC-KR
. ~ South Ewopeen  |50-8358-3
KaTtanor™ =~ 4.096 /data/UTF-8 [grnpagnen) ) T To-s0
06bunbii dafin > 18 /data/UTF-8/English_server Version [grnp! s |H0-3659-0
06WuYHWA dafin - 18 /data/UTF-8/German_Server-Version [grppal Twks |EMa5?
06uuHA dafin™ "> 16 /data/UTF-8/Czech_Verze serveru Lotnpasn
“ ao- e 18 /data/UTF-8/Spanish_Servidor versién I[ Weztern 150-Ea58-1
06buHbA daiin p OTH spestern —
. Western 150-3859-15 |«
06YHN haiin™ "> 19 /data/UTF-8/French_Version serveur [qgqqp
06WYHME dadin "> 18 /data/UTF-8/Hungarian_Kiszolgaldverzio [ & o
- - {5 e
06WYHMA dafin™ "> 20 /data/UTF-8/Italian_Versione server [grp
06biyHbii taiin ~~ 19 /data/UTF-8/Japanese 4 — ;v — ) ;i — 3 5 3 L0Tnoasnen
O6uYHNA tain™ ~~ 21 /data/UTF-8/Korean_Mp & 5, =zl A [ornpaenen!
06bunbii dafn > 18 /data/UTF-8/Polish_Wersja serwera [grnpagnen)
06uuYHMA tafn” "> 19 /data/UTF-8/Portuguese_Servidor Versdo [grppasnen)
06byHBiE dain™ ~~ 19 /data/UTF-8/Russian_cepgeps Bepcus LOTnpasnen)

06buUHMA tafn” "> 20 /data/UTF-8/Simplified Chinese EE &£ %2EF#* [Otnpasnen

06MYHMA baiin "> 21 /data/UTF-8/Traditional Chinese {HAR 2% l[ornpasnen]

Mbouenvoa ew6ODOYHOro DezepeHoro konuooeawws '/data/UTF-8/*' sapenuunace 6e3 ouwubok-

) |i Terminal (2} I
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The Tivoli Storage Manager client GUI can also be used to backup and restore UTF -8 files. In the
example below, the Tivoli Storage Manager GUI is running in the English UTF -8 locale and all
fourteen UTF-8 file names are displayed correctly.

|2 Backup M=%
File Edit View Help
YE-®0 i
Backup [ Options ”Inn:remental(cnmplete) M
-t M Mame Size Modified Accessed
= | -J'EW? O Czach_Vearze serveru 168 Jund 2008 4:0... Jun 11,2008 1.
~ O audit ] Enaglish_Server Version 188 Jun 4, 2008 34, Jun 11, 20081
-d0a CMV_C_PFDDETT O Franch_Version serveur 198 Jund 2008 34, Jun 11,2008 1.
@[3 csminstal 0 B German_Server-Version 188 Jun4,2008 34, Jun11,2008 1.
= U data _ | 1|0 B Hungarian_Kiszolgaldver... 18 B Jund, 2008 35 Jun11, 20081
""" W] Ch!ﬂESE-bl! O [talian_Versione server 208 Jund, 2008 3:5... Jun 11,2008 1:...
""" oo Chinese.eu | [] [ Japanese_tr—/i—m/3.. 198 Jun 4, 2008 35, Jun 11,2008 1:...
""" L chineseeu | ) Korean_H{ HE 5 22218 Jun4,20083:5.. Jun12, 2008 9:..
""" [ English O Polish_Wersja serwera 188 Jund, 2008 35 Jun11, 2008 1:...
""" 031508859 O B Portuguese_Senidor Ver.. 198 Jun 4,2008 3:5.. Jun11,20081....
""" [ Japanese. ] Fussian_Cepeep, Bepcwa 198 Jund, 2008 3:5... Jun12, 2008 1:...
""" (] JEHEHESE-“ O Simplified Chinese JR%.. 20B Jund 2008 35 Junt11,20081:.
""" DDJUHR ] Spanish_Semvidor versidn 158 B Jund 2008 4:0... Jun 11, 20081
""" U Koreaneue || O B Traditional Chinese {28, 218 Jun 4, 2008 35.. Jun12, 2008 1...
----- Ufjutes v
4] 1 | m
Displaying fdatallUTF-2
Java Applet Window
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3. File Names Are in Different Single Byte Character Set
Encodings and the File Names A re in Multiple Languages

There are sixteen separate ISO 8859 single byte character set encoding definitions, ISO 8859 -1
to ISO 8859-16. File names containing characters other than the basic ASCII seven bit Latin
characters (A-Z, a-z, 0-9, etc.) may display differently in different single byte ISO 8859 locales.
For example, the file with the name “file3¢” in the ISO 8859 -1 locale would display as “file3B”
when displayed in an ISO 8859-5 locale.

How Do | Know I'm in this Environment?

The most direct method to discover this environment is to query the locale with the command
locale. If the locale is a single byte ISO 8859 locale and file names are in different languages,
then you are probably in this environment. Not all file names display correctly on the command
line and in the Tivoli Storage Manager client GUI and there is no support for Japanese, Chinese
or Korean names when running in this environment.

Tivoli Storage Manager Client Concerns

All files can be backed up or restored by the Tivoli Storage Manager client with no fear of seeing
the ANS4042E error message and skipping files during a backup. Requests to backup or restore
a set of files using the wild card “*” specification will backup or restore all file s meeting the
selection criteria.

The Tivoli Storage Manager client can run in any of the single byte character set ISO 8859
locales and backup and restore all files correctly . However, switching between the two different
locales could cause users confusion as to which file is being accessed.

Restoration of files can be complicated in this environment because you may not be able to

specify the name of the file to be restored if the locale and the terminal encoding are not the
same as that of the file to be restored.
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Files with single byte character set encoded names that cannot be entered or displayed correctly
in the current locale can be backed up or restored by the TSM Backup -Archive command line
client if a wild card “*” specification is used.

€ Appications  Actions QR Mon Jin 02, 251 PH i £

a2
Fle  Edit Mew Temind  Go  Help

tem> sel /data/IC0BE5I/*
Selective Backup function inveoked.

Directory- - 4,096 /data/IS08859 [Sent]

llormal File--> 22 /data/I=08859/Polish_Wersja serwera [Sent]

Hormal File--= 23 /data/IS08859/English_Server Version [Sent]

Normal File--= 17 /data/IS088%59/Czech_ Verze serveru [Sent]

Normal File--> 22 /data/IS08859/Hungarian_Kiszolgaloverzid [Sent)

Hormal File--= 19 /data/IS08859/German_Server-Version [Sent]

lormal File--> 24 /data/IS08859/9panish_Servidor versidn [Sent]

Hormal File--= 21 /data/IS08859/French_Version serveur [Sent]

Mormal File--= 20 /data/1sS088%9/Italian_vVersione server [Sent]

Hormal File--= 23 /data/1808859/Russian_AOa00a, 20aa0i [S=nt]

Selective Backup processing of '/data/IS08859/*' finished without failure.

= Tereriral Ermocicgs
Aualable encodings: Encodings shown In menu:

Total number of cobjects inspected: Dwacriptian » Encoding “| Description w | Encoding
Total numbker of cbjscts backed up: EBaltic 150-B859-4 Central European  150-8655-2
Total number of objects updated: Central Ewropean  IBMES2 Chinese Simplified  GEK
Total number of objects rebound: Central Ewropean  150-6859-2 Chinese Simplified GE2312
Total number of objects deleted: Chingsa Smpified  GE2312 Chinese Traditional ELUC-TW
Total number of objects expired: Chinese Simplified  GB18030 Chirese Traditional BIGS
Total numbsr of cbjects failed: Chingse Smplified  GBK Cirrent Locaie |50-8A55-1
Total number of bytes transferred: 7 B Chiress Traditional BIGS Cyrilic 150-8859-5
Data transfer time: sec Chiness Traditioral ELC-TW Japanese ELC-JP
Ietwork data transfer rate: KB/ sec Korean EUC=-KR
Aggregate data transfer rate: KB/sec Cyrillic 150-8858-5 Unicade UTF-8
Objects compressed by: Gresk 150-0853-7

Elapeed processing time:

tom> [] & add
&

o |i Terminal (2) |
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The Tivoli Storage Manager client GUI running in a single byte character set locale, such as
en_US.ISO8859-1, shows all of the file names, but file names containing characters defined in
other locales may not be displayed correctly.

This is a display problem, not a functional problem. If one or more of the files with the incorrectly
displayed names is selected to be backed up or restored, the backup or restore will process the
file correctly.

|2/ Backup M=%
Eile Edit View Help
E=@® 0 7
sackup | options | |incremental complet) v
w0 at B Name Size Madified Accessed
D"DD-JEV? O Czech_Verze serveru 17B May31,20081.. Jun12, 2008 4.
-~ audit | English_ServerVersion 238 May 31,20081.. Jun12, 2008 9...
-0 CMV_C_PTDFJEW | French_Version serveur 21 B May 31,2008 1. Jun12, 2008 9:...
(3 csminstall | German_Server-Version 198 May 31,2008 1.. Jun12, 2008 9...
=1 data _ _ | Hungarian_Kiszalgalover... 22 May 31,20081.. Jun12, 2008 9.
""" om: Ch!ﬂESE-bl! | ltalian_Versione server 208 May 31,2008 1.. Jun12, 2008 ...
""" oo Chinzse.eu || ] Palish_Wersja serwera 22 May 31,20081... Jun12, 2008 9...
""" DDC“'”?SE-E'—' O Portuguese Servidor ver.. 208 Jun 3, 2008 9.5, Jun12, 2008 9....
----- (3 English [ B Russian_ABa063 04401238 May 31,2008 1. Jun12, 2008 1...
""" [ 1508859 [ B spanish_Senidarversion 24 B May 31,2008 1. Jun12, 2008 8.
----- (7 Japanese.c
----- [ Japanese.l
----- [ 57 junk
----- [ Korean.euc
----- OOuTFs v
< I | m
Displaying /datall5 083854
Java Applet Window
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4. File Names are in Different Encodings, Some of Which Arein a
DBCS or UTF-8 Encoding

This environment is similar to the previous environment in that there are files with names in
multiple languages and multiple character set encodings. The difference is that some of the file
names are encoded in incompatible multi ple byte character set encoding such as Japanese
DBCS or UTF-8.

How Do | Know I'm in this Environment?
If you support two or more DBCS languages such as Japanese, Chinese or Korean, you are in
this environment.

If you support a DBCS language and any other language besides English, you are in this
environment.

If you encounter the ANS4042E error message when running a backup with the Tivoli Storage
Manager client, you are in this environment.

If the Tivoli Storage Manager client GUI does not show some file names, you are in this
environment.

It is not always easy to determine if you are in this environment because if you have DBCS or
UTF-8 file names, the addition of just one file with a name that is incompatible with the DBCS or
UTF-8 locale will put you in this environment.

If You Are on a Linux System, You Are Probably in this
Environment

Linux systems normally default to UTF -8 file name. A Linux UTF-8 system may start out as a
UTF-8 system, but it is very easy to create a file with a name that is incomp atible with UTF-8 and
put you in this environment. For instance:

1. If the terminal emulator is changed to an encoding other than UTF -8 and a file is created
with any characters other than the basic Latin characters (A -Z, a-z, 0-9, etc.), you are
now in this environment.

2. If afile is copied from a remote non-UTF-8 system and the file name is composed of any
characters other than the basic Latin characters, you are now in this environment.
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An Environment Where the File Names Have Different
Encodings Is Complicated and Difficult to Administer

In the example below, four files with names corresponding to the English, German, Russian and
Japanese word for “date” were created with UTF -8 encoding, and an additional file named “[arta”
was created with the Russian ISO8859 -5 encoding. The addition of the Russian 1SO -8859-5 file
puts the system in a mixed locale environment where it is not possible to correctly display both
the 1ISO 8859-5 encoded file and the UTF-8 encoded file in a single window.

The locale and terminal encoding are initially in the Russian UTF -8 locale and all of the UTF-8
files are displayed correctly, but the Russian ISO -8859-5 encoded file name is not displayed
correctly (In this case it is displayed as "? ???").

When the terminal encoding and the locale are changed to the Russian ISO -8859-5 encoding, the
single byte ISO8859-1 characters in the English and German file names ("date" and "Datum")

and the Russian ISO8859-5 encoded file “[laTta” are displayed correctly but the Russian and
Japanese UTF-8 encoded file names are completely garbled.

symonds@its mblade0?:idatal/lTE-8 - Mixed

- l—
File Edit View Teminal Tab=s Help

# We dare in the Russian ru RU.utfd locale

»ls

7777 date Datum Jara Hft

=# Bwitch to the Russian ru RU. ISD88523-5 leocale
=axport LANG=ru RU

»ls -

date Datum a?aafi7an HarTa 75407

A

0
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Tivoli Storage Manager Client Concerns

Deployed correctly, the Tivoli Storage Manager Linux and UNIX Backup -Archive Client can
be configured to properly protect all files regardless of their file name or the encoding
used to represent the file name.

If you are running in this environment, you should always run y our scheduled backups using a
single byte character set locale so that no files are skipped due to the file name containing
characters that are not defined in the current locale. When you restore files, you should attempt to
run in the same locale as the name of the file or files to be restored. However, any file that has
been backed up can always be restored regardless of the locale.

When running in multiple byte character set locale, such as the DBCS or UTF -8, files with names
composed of characters that are not valid in the locale cannot be entered on the TSM client
command line and they may be skipped when running a backup where a wild card “*”
specification is used. If files are skipped, the following error message will be written.

ANS4042E Object name '/testData/en_US _files/file3?' contains one or more un -
recognized characters and is not valid.

€ Appications  Actions QR Fii May 30, SA7PM i £

a
file  Edt  Vew Temind  Go  Help

Selective Backup function invoked.

ANS1228E Sending of cbiject '/data/UTF-8_Mixed/ v failed

ANS4042E Object name '/data/UTF-8_Mixed/ ' gontains one or more unrecognised
characters and is not wvalid.

Directory--> 256 /data/UTF-8_Mixed [Sent]

Normal File--> 21 /data/UTF-8_Mixed/date [Sent]

Normal File--> 25 /data/UTF-8_Mixed/Datum [Sent]

Normal File--= 25 /data/UTF-8_Mixed/p ., [Sent]

Normal File--> 26 /data/UTF-8_Mixed/q {} [sent]

ANS1804E Selective Backup processing of '/data/UTF-8_Mixed,/+' finished with fail

ures. rm
Aualable encodings: Encodings shown in men:
Description w  Encoding Description | Encoding
Total number of objects inspected: Hebrew Wisual 1S0-BE59-6 Ceniral Ewropean  150-8853-2
Total number of objects backed up: Japanese EUC-JP Chiwese Simplifier]  GEK
Total number of objects updated: Kaorean EUC-KR mmwamww GE2312
Total number of cbjects rebound: Ts:rhempm :S:;;ag_g E::::l:::::: ::Jc‘fs_m
Total number of objects deleted: Turkish I50-BE58 -3 Current Locale 150-8859-1
Total number of cbijects expired: Turkish IBMBST Cyrilic 150-8658-5
Total number of objects failed: | o EuC-IF
Total number of bytes transferred: 225 B Western 150-6859-1 Horean EUC-KR

. Western IEMES0 Uricade UTF-8
Data transfer time: 0.00 sec Western 1S0-8858-15 =
Metwork data transfer rate: 5,938.55 KB/sec
Aggregate data transfer rate: 0.20 KB/sec & o
Obijects compressed by: 0% @'L—Mp
Elapsed processing time: 01

tem> D

o |i Terminal (3) |
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It is possible to use the Tivoli Storage Manager client to backup all of the files in a mixed
environment if the locale is set to a single byte locale such a s the English en_US.ISO8859-1
locale. However, files whose names contain characters that are invalid in the chosen single byte
locale will not be displayed correctly and cannot be entered on the command line. File names will
only be displayed correctly and can be entered on the Backup-Archive command-line client if the
locale of the TSM client is the same as the character encoding of the file name and the terminal
encoding is configured properly.

The Tivoli Storage Manager client include/exclude processing is also locale sensitive. Care must
be taken to ensure that the include/exclude statements in the dsm.sys file match the encoding of

the names of the files to be included or excluded. One way to check this is to cat the dsm.sys file
while running in the locale corresponding to the files names to be included or excluded. If the cat

display does not match the expected file names, the encoding in the dsm.sys file is incorrect.

FiiMay 30, 629 PM i £

t" Applications  Actions QR

[]
Fe  Edit ‘dew Terminadl Go  Help

server date/time: 05/30/08 18:27:54 Last access: 05/30/08 18:27:25

BT

tsm> sel /data/UTF-8_Mixed/*
Selective Backup function invoked.

Directory--> 256 /data/UTF-8_Mixed [sSent]

Normal File--> 21 /data/UTF-8_Mixed/date [Sent]

Normal File--=> 25 /data/UTF-8_Mixed/Datum [ Sent]

Normal File--=> 25 /data/UTF-8_Mixed/pgD°NgD° [Sent]

Normal File--= 26 /data/UTF-8_Mixed/ay¥a»m [Sent]

Normal File--= 23 /data/UTF-8_Mixed/ BaD [Sent]

Selective Backup processing of '/data/UTF-8_Mixed,/*' finished without failure.

ar Termral Encesiings X
. . Ayaiable encodings: Encodings showr in menu:
Total number of objects inspected: 6 Description | Eneading [+] pescripion | Erisetiing
Total number of objects backed up: 6 Central Ewopear  [BMB52 Cenfral Ewopean  150-8858-2
Total number of cobjects updated: 0 Central Ewopean  150-0859-2 Chiness Simplfied  GBK
Total number of objects rebound: 0 Ehinees Smolfed 662312 Chingse Smpified - GB2312
Total number of cbjects deleted: 0 e o Eness Tracilorsl EUC-TY
:,| - : Chinese Simpified  GBK Chirese Traditioral BIGS
Total number of objects expired: 0 Chinese Traditional  BIGS Cutent Locale  1S0-8858—1
Total number of objects failed: 0 Chiness Traditional EUC-TW Cyrilic 150-8853-5
Total number of bytes transferred: 280 B _ Japaness EUC-JF
. Cyrillic 150-8859-5 Koeean EUC-KR
Data transfer time: 0.00 sec Gresk |S0-8858-7
Uricode UTF-&
Network data transfer rate: 5,580.35 KB/sec Hebrew Visual 150-8859-8
Aggregate data transfer rate: D.25 KB/sec ' e
Objects compressed by: 0% i = e
Elapsed processing time: 00:00:01
am> |:| @uem X Close

o |i Terminal (3) |
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Files Can Always Be Backed Up or Restored, but Care Must
Be Used in Entering or Displaying the File Names

The Tivoli Storage Manager client GUI will display all of the file names when running in a single
byte character set locale such as ISO8859 -1. However, file names containing characters that are
not valid in the locale may not be displayed correctly. .

The example below shows the display when th e Tivoli Storage Manager GUI is started in the
English ISO 8859-1 locale and the directory containing the ISO 8859 files is displayed. All ten
files are shown, but file names containing chara cters that are not defined in the current locale are
not displayed correctly.

This is a display problem, not a functional problem. If one or more of the files with the incorrectly

displayed names is selected to be backed up or restored, the backup or resto re will process the
selected files correctly.

(& Backap mEx]

File Edit Wiew Hslp
. FIEZ® 0 7
Elncremental (complete) 'V'
& @ at ] Mame Size Modified
JD Java \] = Czech_Werze serveru 16 B Jun 4, 2008 4.0... L,
-0 3 audit | || = English_Server Version 188 Jun 4,2008 34, J
J[:I CMVC_Propert| _ || [T French_‘Version serveur 19 B Jun 4,2008 3:4..
- [0 esminstall o German_Server-Version 188 Jun4, 2008 34
= data | || = Hungarian_Kiszolg&il&>.. 18 B Jun 4, 200835, |
-3 chinesebic || @ Halian_Versione server 208 Jund, 2008 35..
-----:_JI:I Chinese.eu o Japanese_§ uﬁf‘féf if. 198 Jun4, 2008 35
-3 chinese.eu | Korean_ieé, &1, 5. 6. 218 Jun 4, 2008 35...
-0 (3 English = F'n:ullsh_WerSJa serwera  18B Jun 4, 2008 35..
~([d[3 1508858 ] Portuguese_ServidorVer.. 19 B Jun 4, 2008 35.. |
-3 Japanese.e o Russian_BiBuf 8*Buf... 196 Jun 4, 2008 3:5... |
-3 Japanese.ll = Simplified Chinese =e .. 208 Jun 4, 200835,
- [ junk o Spanish_Servidor versid¥n 18 B Jund, 2008 40
~@ [ Koreaneuc || [ Traditional Chinese %4°.. 21 B Jun4,200835...
- DS (v 1
£ ] [l&l 2]
Displaying /datalUTF-8
Java Applet Window
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If the Tivoli Storage Manager client GUI is started in a UTF -8 locale, all of the files with UTF -8
encoded names will be displayed correctly, but file names composed of characters that are not
valid in the UTF-8 locale will be completely skipped in the display!

The directory in the display below actually has ten files, Czech, English, French, German,
Hungarian, Italian, Polish, Portuguese, Russian and Spanish named files. The UTF -8 display
skipped the Hungarian, Portuguese, Russian and Spanish named files because the file names
contained characters that were invalid in the UTF -8 locale of the Tivoli Storage Manager GUI.

rlél Restore g@-\

File Edit View Help
¥ S = By Hy 7
Festore l Qptions H Foint In Time ]
View: |BJA Client [v] Name Size Modified
=- 0P Nodes [ Czech_Verze serveru 17 B May 31, 20081... J
= ¢ TSMBLADEQT O [El English_Serverversion 238 May 31, 2008 1... .
-1 Backup Sets ] French_‘ersion serveur 21 B May 31, 20081... J
5[] © File Level O German_Server-Version 198 May 31, 20081... J
EENET-Y ] ltalian_Wersione server 208 May 31, 20081... J
- HE data = Polish_Wersja serwera 22 May 31, 2008 1... .
#_1[] 1508859
- UTF-8
w103 Image
< | 1 [»]
Displaying /data/l502858
Java Applet Window
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3. Migrating to a Different Character Set
Encoding is Difficult

It is possible to convert an ISO 8859 or DBCS character set encoded environment to an all UTF-8
environment, but the conversion process is complex. Whenever possible , it is better to start with a
clean UTF-8 only environment.

Converting files from an ISO8859 or DBCS character set encoding to a UTF-8 encoding is not a
simple operation. The process requires several steps that have considerable implications on your
environment

Renaming Files from One Character Set Encoding is
a Two Step Operation

It is not possible to rename files from one character set encoding to another with a simple rename
command. The rename command is running in a single locale and all of the inputs to that
command are in that locale. Attempting to rename the 1SO8859 -1 file fiir to the UTF-8 equivalent
would result in an error with no change to the file’s name.

mv fur far
mv: ‘fir and ‘flr’ are the same file

The simplest way to rename a file from one character set encoding to another is to first rename
the offending file to an intermediate name using just the basic Latin characters. The basic Latin
characters (A-Z, a-z, 0-9, etc.) compose the seven bit ASCII characters (the high order bit of the
eight bit byte for these characters is always zero), and they have the same encoding in all
supported locales. Since the basic Latin characters are valid in all locales, you can switch to the
target locale and perform a second rename of the basic Latin name to the locale specific name.

The terminal’s copy and paste function can be used to ease this operation. First , copy the initial
name to the terminal’s clipboard. Then, paste the file name into first operand on the first rename
command. Next, switch the terminal’s encoding to the target locale and paste the same name into
the second operand on the second rename command. This reuse of the same copied name
works because the terminal emulator treats the pasted character on the rename command as
new input that is encoded in the current terminal encoding.

Another way to change a file’s name to a different character set enco ding is to use a program
such as iconv to convert the name from one encoding to another. There is no official utility for
performing such conversions; however, there is perl convmy utility available on the Internet that
provides the ability to rename files from one locale to another:

convmy —f ISO8859-1 —t UTF-8 fiir

Renaming a File May Not Be Sufficient

Renaming the file may not be sufficient when converting to a UTF-8 environment. Once the file
name has been changed, the enhanced display and backup and r estore capabilities of UTF -8
named files is available. However, the data inside the file is still in its original encoding. This may
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or not be a problem, depending on how the data in the file is processed. If the data is processed
in a locale independent manner, then no change to the file data encoding is required. However , if
the processing is dependent upon the locale, then the character set of the data in the file must
also be changed.

For example, if a search program is used to look for an instance of a word in a file, the search
program would fail if the character set encoding of the name was changed but not the data inside
the file. In the example shown below, the program search takes two arguments, a file name and
the string to search for.

search fir grof3

If this program is run in an ISO88 59 locale, it would search for a different character string than if it
were run in a UTF-8 locale. In this case, both the character set encoding of the file name and the
character set encoding of the file data mu st be changed to UTF -8 for the search program to
execute successfully.

The file data can be converted from its original character set encoding to UTF -8 character set
encoding with the iconv utility as long as all of the data in the file is character data. If the file
contains a mixture of character data and binary data, there is no general purpose conversion
utility Files containing a mixture of character data and binary data can only be converted by
programs that understand the mixed format of the file.

In the case of the file “flir”, which consists of character data, the iconv utility can be used to
convert the data to the UTF -8 character set encoding.

iconv —f 1ISO8859-1 —t UTF-8 flr

The Global Environment Must Be Changed for All
Users

Once the 1ISO8859-1 file “fir” has been renamed to a UTF -8 file, it is a different file. No T ivoli
Storage Manager backups exist for this file, and the file name cannot be displayed or entered
properly while the terminal is in the original ISO8859 -1 encoding. The terminal encoding must be
changed for every user of the original file to make this rename operation transparent.

Changing a user’s default terminal encoding is a global change that affects all of the files
accessed by the user. Files whose names are in the same character set encoding as the terminal
can be displayed, but files whose names are not in the same character set encoding as the
terminal emulator can no longer be displayed correctly unless the terminal encoding is changed
to match that specific file name encoding.
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4. Character Set Encoding Standards

The 1SO 8859 Variations

ISO 8859-1 is a standard character encoding of the Latin alphabet. Byte values 0 to 31(decimal)
are not assigned in this standard, byte values 32 to 127 correspond to stand ard Latin characters
(i.e., the English alphabet and numeric digits), and byte values 128 to 159 are also not assigned.

This means that in a single byte ISO 8859 locale, any byte with a value fro m 32 to 127 or from
160 to 255 can be displayed as a character in an ISO 8859 locale. Characters outside of that
range cannot be displayed. Attempts to display these characters will normally be replaced with
the '?' character.

It should be obvious that 256 characters are inadequate to encode all of the languages covered in
the 1ISO 8859 standard: English, French, German, Polish, Croatian, Latvian, Russian, Greek,
Arabic, Hebrew, etc.

Because a single standard for the 8 bit ASCII characters cannot encode the characters for all of
these languages, there are 16 variations of this encoding standard, 1ISO 8859-1 to ISO 8859-16.
Each of these 16 variants has different definitions for the characters corresponding to 160 to 255.
The existence of 16 different variations of the ISO 8859 standard means that the same binary
encoded file name may appear different in different locales. For instance, the character x'A2' is
the character '¢' in ISO 8859-1; however, it is the character ' B'in ISO 8859-5 and 'g' is ISO
8859-16.

Unicode and UTF-8

The Unicode standard was defined to resolve the complexities of multiple code pages. The
Unicode standard is a character set coding system designed to support all of the modern
languages and many of the ancient languages in a singl e encoding scheme. The Unicode
standard is continually evolving as new characters and code points are added.

The original Unicode standard defined a 16 -bit encoding for approximately 16,000 different
characters. This original standard has been extended to support more than 16,000 characters
and to support systems such as UNIX that define strings as sequences of eight bit bytes.

The latest Unicode standard defines three different encodings for each character in the standard:

= The UTF-8 encoding for each character is composed of one or more eight bit bytes. UTF -
8 is commonly found on UNIX systems.

= The UTF-16 encoding for each character is composed of one of more 16 bit values. UTF -
16 is used on Microsoft Windows systems.

= The UTF-32 encoding for each character is composed of one 32 bit value for each
character.

All three of these encodings are equivalent in that any one of the three encodings can be
converted into either of the other two using a computer algorithm. There is no need for a table
lookup to convert from one to another.

For more information on the Unicode standard, refer to the Unicode Standard.
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For an excellent discussion on the three different encodings of Unicode, refer to “Forms of
Unicode”.

Extended Unix Code

Extended Unix Code (EUC) is a multiple byte character encoding system used primarily for
Japanese, Korean and simplified Chinese. This encoding scheme allows the easy mixing of 7 -bit
ASCII and multiple byte 8-bit Japanese characters.
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