UniVerse

NL S Guide

Version 10.2
September, 2006



IBM Corporation
555 Bailey Avenue
San Jose, CA 95141

Licensed Materials — Property of IBM
© Copyright International Business Machines Corporation 2006. All rights reserved.

AlX, DB2, DB2 Universal Database, Distributed Relational Database Architecture, NUMA-Q, 0S/2, 0S/390, and
0S/400, IBM Informix®, C-ISAM®, Foundation.2000 ™, IBM Informix® 4GL, IBM Informix® DataBlade® module,
Client SDK™, Cloudscape™, Cloudsync™, IBM Informix® Connect, IBM Informix® Driver for JDBC, Dynamic
Connect™, IBM Informix® Dynamic Scalable Architecture™ (DSA), IBM Informix® Dynamic Server™, IBM
Informix® Enterprise Gateway Manager (Enterprise Gateway Manager), IBM Informix® Extended Parallel Server™,
i.Financial Services™, JFoundation™, MaxConnect™, Object Translator™, Red Brick® Decision Server™, IBM
Informix® SE, IBM Informix® SQL, InformiXML ™, RedBack®, SystemBuilder™, U2™, UniData®, UniVerse®,
wlintegrate® are trademarks or registered trademarks of International Business Machines Corporation.

Javaand all Java-based trademarks and logos are trademarks or registered trademarks of Sun Microsystems, Inc. in the
United States and other countries.

Windows, Windows NT, and Excel are either registered trademarks or trademarks of Microsoft Corporation in the United
States and/or other countries.

UNIX isaregistered trademark in the United States and other countries licensed exclusively through X/Open Company
Limited.

Other company, product, and service names used in this publication may be trademarks or service marks of others.
This product includes cryptographic software written by Eric Young (eay @cryptosoft.com).

This product includes software written by Tim Hudson (tjh@cryptosoft.com).

Documentation Team:  Claire Gustafson Shelley Thompson

US GOVERNMENT USERS RESTRICTED RIGHTS
Use, duplication or disclosure restricted by GSA ADP Schedule Contract with IBM Corp.

UniVerse NLS Guide



Preface

Chapter 1

Chapter 2

Table of Contents

Organization of This Manual
Related Documentation .

What isNLS?

NLSMode . .
How NLS Mode Works .
Internal Character Set .
Mapping
Enabling NLS Mode
What You Get with NLS .
Maps
Locales.

Getting Started

Installing NLS .
Removing NLS .

NLS Shared Memory Segments on UNIX Systems .

Making aPlan . . .
Setting Configurable Parameters .
Editing the uvconfig File .
Setting Default Maps and Locales .
Setting Locales .
Associating Maps with D(—.‘VICES
Mapping in the Spool Queue .
Setting File Maps .
Setting Terminal Maps
Retrieving Terminal Setti ngs
Setting Maps on Tapes and Other Devices .
Updating Accounts .o

Xiv

2-3
2-4
2-4
2-5
2-6
2-8
2-10
2-13
2-14
2-15
2-16
2-17
2-18
2-19
2-20




Configuring NLSfor Client Programs . . . . . . . . . . . . 221

Mapsfor Client Programs . . . . . . . . . . . . . . 221
Localesfor Client Programs. . . . . . . . . . . . . . 223
Configuration Checklist. . . . . . . . . . . . . . . . . 225

Chapter 3 Maps

How MapsWork . . . Ce e e 33
Main MapsandlnputMaps e 33
BaseMaps . . . . e e e 33
Creating aMap Descri ptlon e e e 3-8
Example of aMap DescriptionRecord . . . . . . . . . . 310
CreatingaMaepTable. . . . . . . . . . . . . . . . 310
Exampleof aMap TableRecord . . . . . . . . . . . . 312

Multibyte NLS Maps and System Delimiters . . . . . . . . . . 314

Handling ExtraCharacters. . . . . . . . . . . . . . . . 316
Defining New Charecters. . . . . . . . . . . . . . . 316

Mapsand Files . . . <
Assigning Maps to New Flles < 4
Modifying FileMaps . . . . . . . . . . . . . . . . 317

Chapter 4 Locales

How LocalesWork . . . . . . . . . . . . . . . . .. 4-3
Creating Conventions . . . . . . . . . . . . . . . . . 4-6
CreatingNew Locales . . . . . . . . . . . . . . . . . 4-7
NamingLocaes . . . . . . . . . . . . . . . . . 4-7
Format of ConventionRecords . . . . . . . . . . . . . . 4-8
TimeRecords . . . . . . . . . . . . . . . . .. 4-8
NumericRecords . . . . . . . . . . . . . . . . . 414
Monetary Records. . . . . . . . . . . . . . . . . 415
CtypeRecords . . . . . . . . . . . . . . . . . . 419
CollateRecords. . . . . . . . . . . . . . . . . . 423
Collating . . . e S
How UniVerse CoIIates e S
Example of Accented Collation. . . . . . . . . . . . . 428
Example of Cased Collation. . . . . . . . . . . . . . 429
Shared WeightsandBlocks . . . . . . . . . . . . . . 429
Contractionsand Expansions . . . . . . . . . . . . . 429
EditingWeight Tables. . . . . . . . . . . . . . . . 430
Cdlculating the Overdll Weight . . . . . . . . . . . . . 431
UsingLocales. . . . . . . . . . . . . . . . . . . . 433

iv. UniVerse NLS Guide



Chapter 5

Retrieving Locale Settings .
Saving and Restoring Locales.
Listing Current Locales.
Changing Current Locales .

NLSin UniVerse BASIC Programs
How UniVerse BASIC Is Affected .
Using the UVNLS.H Include File
String Length .
Length of Record IDs
Display Lengthin BASIC
Finding the Display Length of aStrlng
Formatting a String in Display Positions
Folding Strings Using Display Positions
Inputting Using Display Length with INPUTDP .
Block Size Alwaysin Bytes
The REMOVE Pointer and Multibyte Character Sets
Mapsin UniVerse BASIC .
Determining aFile's Map Name .
Mapsfor Source Files .
Maps and Devices . .
Mapsfor Auxiliary Devlc&s
@ Function Codes for Terminal and Auxmary Maps
Printing Previously Mapped Datawith UPRINT .
Finding the Map Associated with a Print Channel
Maps for UNIX Pipes .
Unmappable Characters .
Unmappable Characters and WRITE Statements
Unmappable Characters and READ Statements .
Multinational Charactersin UniVerse BASIC
Editing Multinational Characters.
Generating Charactersin External Format .
Generating Charactersin Internal Format .
Internal and External String Conversion
Displaying Records by Character Value.
Exchanging Character Values .
Case Inversion and Deadkey Characters
BASIC and Locales .o
Retrieving Locale Settings .
Saving and Restoring Locales.

4-33
4-33
4-34
4-34

5-4
5-4
5-5
5-6
5-7
5-7
5-7
5-8
58
5-8
5-9

5-10

5-10

5-11

5-12

5-12

5-12

5-13

513

5-13

5-15

5-15

5-16

5-18

5-18

5-20

5-21

5-21

5-24

5-25

5-25

5-26

5-26

5-26

Table of Contents v



vi

Chapter 6

Chapter 7

Appendix A

Appendix B

UniVerse NLS Guide

Changing the Current Locale

NLSin Client Programs
Client Programs .

Maps .

Locales .

System Delimiters and the NuII Val ue.
UniObjects.

UniObjects for Javaand Un|Ob]ectsfor NET .

InterCall Functions .
UCI Programs.
Connecting to the Server
Requesting an SQL Connect .
Setting the Map and Locale .
Valuesin the UCI Configuration File .
Interpreting the Map Name .
Interpreting the Locale Name
Using SQL GetInfo.
Programs .
Connecting to the Server
Requesting an SQL Connect .
Setting the Locale . .
Interpreting the Locale Name
Using SQL GetInfo.
GCI Subroutines .
Specifying Maps for GCI Subroutl nes.
Data Types for Multibyte Characters .

BC

NLS Administration M enus
Unicode Menu.

The NL S Database

National Convention Hooks

General Hook Mechanism .
Support from UniVerse .
Memory Management
Using Hooksin UniVerse .

Create a GCI Definition for the Inltlallzatlon Routlne

Compile the Hook Library

5-26

6-4
6-4

6-10
6-11
6-11
6-11
6-12
6-12
6-12
6-12
6-13
6-14
6-15
6-15
6-15

7-3



Appendix C

Build the Hook Library .

Test the Hooks

Install the Hook Library
NLS Hook Interface Definitions
Hook Functions.

NL S Quick Reference
UniVerse Commands .

BASIC Statements and Functions .

Map Tables .
UniVerse Locades .
Unicode Blocks.

B-8

. B9
. B-10
B-11

C-2
C-4
C-6
. C8
. C-10

Table of Contents  vii



Preface

Thisguide isfor users, programmers, and administrators who are familiar with
UniVerse and want to use and manage its National Language Support (NLS).
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Organization of ThisManual

This manual contains the following:

Chapter 1, “What isNLS?,” givesan overview of how NLSworks, and describesthe
NLS features that are included in UniVerse.

Chapter 2, “Getting Started,” describes how to get started using the configurations
supplied with UniVerse.

Chapter 3, “Maps,” describes character set maps and how to modify them.
Chapter 4, “Locales,” describes|ocales and how to modify them.

Chapter 5, “NLS in UniVerse BASIC Programs,” tells how to use NLS in UniVerse
BASIC programs.

Chapter 6,“NLSin Client Programs,” tellshow toincludeNL Sfunctionality in client
programs.

Chapter 7, “NLS Administration Menus,” describes the structure and content of the
NLS Administration menu system.

Appendix A, “The NLS Database,” contains reference information about the filesin
the NL S database.

Appendix B, “National Convention Hooks,” describesthe national convention hooks
users can write to implement specific NL S functions and then hook them into
UniVerse.

Appendix C, “NLS Quick Reference,” contains reference information about
commands, UniVerse BASIC statements, and so on.

The Glossary definesthe NLS terms that are used in this manual.



Documentation Conventions

This manual uses the following conventions:

Convention

Usage

Bold

UPPERCASE

Italic

Courier

Courier Bold

[]
{1}

itemA | itemB

->

In syntax, bold indicates commands, function names, and
options. In text, bold indicates keys to press, function names,
menu selections, and MS-DOS commands.

In syntax, uppercase indicates UniVerse commands, keywords,
and options; UniVerse BASIC statements and functions; and
SQL statementsand keywords. Intext, uppercase a so indicates
UniVerseidentifiers such asfile names, account names, schema
names, and Windows file names and paths.

In syntax, italic indicates information that you supply. In text,
italic also indicates UNIX commands and options, file names,
and path s.

Courier indicates examples of source code and system outpui.

In examples, courier bold indicates characters that the user
types or keys the user presses (for example, <Enter>).

Brackets enclose optional items. Do not type the brackets
unlessindicated.

Braces enclose nonoptional items from which you must select
at least one. Do not type the braces.

A vertical bar separating items indicates that you can choose
only one item. Do not type the vertical bar.

Three periods indicate that more of the same type of item can
optionally follow.

A right arrow between menu options indicates you should
choose each option in sequence. For example, “Choose
File-> Exit” meansyou should choose Fil e from the menu bar,
then choose EXit from the File pull-down menu.

Item mark. For example, the item mark () in the following
string delimits elements 1 and 2, and elements 3 and 4:
1I2F314V5

X UniVerse NLS Guide
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Convention

Usage

F

Field mark. For example, the field mark (F) in the following
string delimits elements FLD1 and VAL 1:
FLD1FVAL1VSUBV1SSUBV2

Value mark. For example, the value mark (v) in the following
string delimits elements VAL 1 and SUBV1:
FLD1FVAL1VSUBV1SSUBV2

Subvalue mark. For example, the subvalue mark (s) in the
following string delimits elements SUBV1 and SUBV 2:
FLD1FVAL1VSUBV1SSUBV2

Text mark. For example, the text mark (T) in the following
string delimits elements 4 and 5: 1F2S3v4T5

Documentation Conventions (Continued)

The following are also used:

B Syntax definitions and examples are indented for ease in reading.

B All punctuation marks included in the syntax—for example, commas,
parentheses, or quotation marks—are required unless otherwise indicated.

B Syntax linesthat do not fit on one line in this manual are continued on
subsequent lines. The continuation lines are indented. When entering
syntax, type the entire syntax entry, including the continuation lines, on the

sameinput line.
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UniVer se Documentation

UniVerse documentation includes the following:
UniVerse I nstallation Guide: Contains instructions for installing UniVerse 10.2.

UniVerse New Features Version 10.2: Describes enhancements and changes made
in the UniVerse 10.2 release for all UniVerse products.

UniVerse BASIC: Contains comprehensive information about the UniVerse BASIC
language. It isfor experienced programmers.

UniVerse BASIC Commands Reference: Provides syntax, descriptions, and
examples of all UniVerse BASIC commands and functions.

UniVerse BASI C Extensions: Describes the following extensions to UniVerse
BASIC: UniVerse BASIC Socket API, Using Call[HTTPR, and Using WebSphere MQ
with UniVerse.

UniVerse BASIC SQL Client Interface Guide: Describes how to usethe BASIC
SQL Client Interface (BCI), an interface to UniVerse and non-UniVerse databases
from UniVerse BASIC. The BASIC SQL Client Interface uses ODBC-like function
callsto execute SQL statements on local or remote database servers such as
UniVerse, DB2, SYBASE, or INFORMIX. Thisbook is for experienced SQL
programmers.

Administering UniVerse: Describes tasks performed by UniVerse administrators,
such as starting up and shutting down the system, system configuration and mainte-
nance, system security, maintaining and transferring UniVerse accounts, maintaining
peripherals, backing up and restoring files, and managing file and record locks, and
network services. This book includes descriptions of how to use the UniAdmin
program on a Windows client and how to use shell commands on UNIX systemsto
administer UniVerse.

Using UniAdmin: Describes the UniAdmin tool, which enables you to configure
UniVerse, configure and manage servers and databases, and monitor UniVerse
performance and locks.

UniVerse Transaction Logging and Recovery: Describes the UniVerse transaction
logging subsystem, including both transaction and warmstart logging and recovery.
Thisbook isfor system administrators.
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UniVerse System Description: Provides detailed and advanced information about
UniVerse features and capabilities for experienced users. Thisbook describes how to
use UniVerse commands, work in a UniVerse environment, create a UniVerse
database, and maintain UniVerse files.

UniVerse User Reference: Contains reference pages for all UniVerse commands,
keywords, and user records, allowing experienced usersto refer to syntax details
quickly.

Guide to RetrieVe: Describes RetrieVe, the UniVerse query language that lets users
select, sort, process, and display datain UniVersefiles. This book isfor users who
are familiar with UniVerse.

Guide to ProVerb: Describes ProVerb, a UniVerse processor used by application
devel opers to execute prestored procedures called procs. This book describes tasks
such asrelational datatesting, arithmetic processing, and transfers to subroutines. It
a so includes reference pages for al ProVerb commands.

Guide to the UniVerse Editor: Describes in detail how to use the Editor, allowing
usersto modify UniVersefiles or programs. Thisbook also includes reference pages
for all UniVerse Editor commands.

UniVerse NLS Guide: Describes how to use and manage UniVerse's National
Language Support (NLS). This book isfor users, programmers, and administrators.

UniVerse Security Features: Describes security featuresin UniVerse, including
configuring SSL through UniAdmin, using SSL with the CallHttp and Socket
interfaces, using SSL with UniObjects for Java, and automatic data encryption.

UniVerse SQL Administration for DBAs. Describes administrative tasks typically
performed by DBAS, such as maintaining database integrity and security, and
creating and modifying databases. This book is for database administrators (DBAS)
who are familiar with UniVerse.

UniVerse SQL User Guide: Describes how to use SQL functionality in UniVerse
applications. Thisbook isfor application devel opers who are familiar with UniVerse.

UniVerse SQL Reference: Contains reference pages for all SQL statements and
keywords, alowing experienced SQL usersto refer to syntax details quickly. It
includes the complete UniVerse SQL grammar in Backus Naur Form (BNF).
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Related Documentation

The following documentation is also available:

UniVerse GCI Guide: Describes how to use the Genera Calling Interface (GCI) to
call subroutineswrittenin C, C++, or FORTRAN from BASIC programs. This book
isfor experienced programmers who are familiar with UniVerse.

UniVerse ODBC Guide: Describes how to install and configure a UniVerse ODBC
server on aUniVerse host system. It also describes how to use UniVerse ODBC
Config and how to install, configure, and use UniVerse ODBC drivers on client
systems. This book is for experienced UniVerse developers who are familiar with
SQL and ODBC.

UV/Net I Guide: Describes UV/Net 11, the UniVerse transparent database
networking facility that lets users access UniVersefiles on remote systems. Thisbook
isfor experienced UniVerse administrators.

UniVerse Guidefor Pick Users: Describes UniVersefor new UniVerse usersfamiliar
with Pick-based systems.

Moving to UniVerse from Pl/open: Describes how to prepare the Pl/open
environment before converting Pl/open applications to run under UniVerse. This
book includes step-by-step procedures for converting INFO/BASIC programs,
accounts, and files. This book is for experienced Pl/open users and does not assume
detailed knowledge of UniVerse.
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APl Documentation

The following books document application programming interfaces (APIs) used for
developing client applications that connect to UniVerse and UniData servers.

Administrative Supplement for APIs: Introduces IBM's seven common APIs, and
provides important information that developers using any of the common APIs will
need. It includes information about the UniRPC, the UCI Config Editor, the
ud_database file, and device licensing.

UCI Developer’s Guide: Describes how to use UCI (Uni Call Interface), an interface
to UniVerse and UniData databases from C-based client programs. UCI uses ODBC-
like function calls to execute SQL statements on local or remote UniVerse and
UniData servers. This book isfor experienced SQL programmers.

IBM JDBC Driver for UniData and UniVerse: Describes UniJDBC, an interface to
UniData and UniVerse databases from JDBC applications. This book isfor
experienced programmers and application developerswho are familiar with UniData
and UniVerse, Java, JDBC, and who want to write JDBC applications that access
these databases.

I nterCall Developer’s Guide: Describes how to use the InterCall API to access data
on UniVerse and UniData systems from external programs. This book is for
experienced programmers who are familiar with UniVerse or UniData.

UniObjects Developer’s Guide: Describes UniObjects, an interface to UniVerse and
UniData systems from Visual Basic. Thisbook isfor experienced programmers and
application developers who are familiar with UniVerse or UniData, and with Visual
Basic, and who want to write Visual Basic programs that access these databases.

UniObjectsfor Java Developer’s Guide: Describes UniObjectsfor Java, aninterface
to UniVerse and UniData systems from Java. This book is for experienced
programmers and application devel operswho arefamiliar with UniVerseor UniData,
and with Java, and who want to write Java programs that access these databases.

UniObjectsfor .NET Developer’s Guide: Describes UniObjects, an interface to
UniVerse and UniData systems from .NET. This book is for experienced
programmers and application devel operswho arefamiliar with UniVerseor UniData,
and with .NET, and who want to write .NET programs that access these databases.

XV



Using UniOLEDB: Describes how to use UniOLEDB, an interface to UniVerse and
UniDatasystemsfor OLE DB consumers. Thisbook isfor experienced programmers
and application developers who are familiar with UniVerse or UniData, and with
OLE DB, and who want to write OLE DB programs that access these databases.

xvi  UniVerse NLS Guide



What ISNL S?

NLS Mode. .
How NLS Mode Works.
Internal Character Set .
Mapping . .o
Enabling NLS Mode .
What You Get withNLS .
Maps .
Locales

1-3
1-4
1-4
1-5
1-5
1-6
1-6
1-6




This chapter gives an overview of what NLS (National Language Support) is, why
you need it, how it works, and what you will find when you install NLS.

: Note: Thismanual uses some terms that may be new to you. When a new termis
introduced, it isprinted initalic. This meansyou can find an entry for thetermin the
Glossary.
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NLS Mode

UniVerse has a special mode that offers National Language Support (NLS). With
NL S mode enabled, you can use UniVerse in various languages and countries. You
can do the following:

B |nput datain many character sets (dependent on your local keyboard)

B Retrieve dataand format it using your own conventions or those of another
country

B Output datato ascreen or printer using the character sets and display
conventions of different countries

B Write programsthat runin different languages and countries without source
changes or recompilation
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How NLS Mode Works

NLS mode works by using two types of character set:

B  TheNLSinternal character set
B External character setsthat cover the world's different languages

In NLS mode, UniVerse maps between the two character sets when you input datato
or output data from a database.

Internal Character Set

In NLS mode, UniVerse stores data using asingle, large, internal character set that
can represent at least 64,000 characters. Each character in the internal character set
has a unique code point. Thisisanumber that is by convention represented in
hexadecimal format. You can use this number to represent the character in programs.
UniVerse easily stores many languages. You can also customize UniVerse to handle
less common languages.

About Unicode

The NLS internal character set conforms to the Unicode standard. Unicode defines

characters using 16-bit codes in 4-digit hexadecimal format. The Unicode standard

gives unique character definitions for many languages, aswell as many symbols and
specia characters.

The Unicode standard forms part of 1SO 10646. NL S complies with:

B |SO/IEC 10646-1:1993 Basic Multilingual Plane
B Unicode Version 2.0 (with the exception of Tibetan)
For more information about Unicode, see The Unicode Sandard, Version 2.0,

Addison Wesley, ISBN 0-201-48345-9, or the Unicode Consortium’s World Wide
Web page at http://www.unicode.org.
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Mapping

When you need to enter, list, print, or transfer data, NLS mapsthe datato or from the
external character set you want to use. NLS includes map tables for many of the
character setsused intheworld (seethelistin Appendix C, “NLS Quick Reference”).
You can specify mapping for:

B UniVersefiles
Operating system files
Terminals
Keyboards and other input devices
Printers (including auxiliary printers)
Storage media

Communications devices

Note: If your files contain only ASCII 7-bit characters, they need not be mapped.

Enabling NLSMode

After you install NLS, you can enable it for your UniVerse system (as described in
Chapter 2, “Getting Started”). This means that any new accounts you create can use
NL S immediately, and you can update existing accounts to recognize NLS.

Warning: If NLS mode is enabled and you create UniVerse files containing non-
ASCII data, a UniVerse systemwithout NLSinstalled and enabled will not recognize
that data.

You do not need to recompile your existing applications in order to run them on a
UniVerse system with NL S enabled, but if you want to use the full capabilities of
NLS, you may need to changeyour applications. For moreinformation about this, see
Chapter 5, “NLSin UniVerse BASIC Programs.”
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What You Get with NL S

NLS has its own configurable database of UniVerse filesin the nls subdirectory of
the UV account directory. For adescription of thesefiles, see Appendix A, “TheNLS
Database,” and Chapter 7, “NLS Administration Menus.” This database contains:

B Information about the Unicode character set. For more information, see
Chapter 3, “Maps.”

B Tablesof character set maps. For more information, see Appendix C, “NLS
Quick Reference.”

B Tablesof localesand national conventionsthat define how dataisformatted
for aparticular country or area. For more information, see Chapter 4,
“Locales.”

When you install UniVerse with NLS enabled, the files in the database are config-
urable aswell. This means you can customize all the categories defined in each
locale.

M aps

Maps define how UniVerse converts characters in the external character set to the
internal character set, and vice versa. The external character set iswhat the user sees
and uses to input data on a keyboard, to print reports, and so on. Appendix C, “NLS
Quick Reference,” shows the map tables that are supplied with UniVerse. For more
information about specifying the correct map for your system, see Setting Default
Maps and Localesin Chapter 2, “ Getting Started.”

L ocales

Strictly speaking, aUniVerse NLSlocaleisaset of national conventions. A localeis
viewed as a separate entity from a character set. You need to consider the language,
character set, and conventions for data formatting that one or more groups of people
use. You define the character set independently, although for national conventionsto
work correctly, you must also use the appropriate character sets. For example,
Venezuela and Ecuador both use Spanish as their language, but have different data
formatting conventions.
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Localesdo not respect national boundaries. One country may use several locales, for
example, Canada uses two and Belgium uses three. Several countries may use one
locale, for example, amultinational business could define aworldwide locale to use
in all its offices. Appendix C, “NLS Quick Reference,” lists all the locales that are
supplied with UniVerse and the territories and languages associated with them.

Note: Thismanual uses the termterritory rather than country to describe an area
that usesa locale.

National Conventions

A national conventionisastandard set of rulesthat define dataformatting aparticular
territory uses. NL S supports the following national conventions:

B Theformat for times and dates
The format for displaying numbers

[ |

B How to display monetary values

B Whether a character is alphabetic, numeric, nonprinting, and so on
[ |

The order in which characters should be sorted (collation)

Time and Date

Most territories have a preferred style for presenting times and dates. For times, this
is usually a choice between a 12-hour or 24-hour clock. For dates, there are more
variations. Here are some examples of formats used by different locales to express
9.30 p.m. on the first day of April in 1990:

Territory Time Date UniVerseLocale
France 21h30 1.4.90 FR-FRENCH
u.s. 9:30p.m.  4/1/90 US-ENGLISH
Japan 21:30 90.4.1 JP-JAPANESE

Date and Time Formats

Numeric

This convention defines how numbers are displayed, including:
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The character used as the decimal separator (the radix character)
The character used as a thousands separator
Whether leading zeros should be used for numbers 1 through —1

For example, the following numbers can all mean one thousand, depending on the

locale you use;
Territory Number UniVerselLocale
Ireland 1,000 IE-ENGLISH
Netherlands 1.000 NL-DUTCH
France 1000 FR-FRENCH
Numeric Conversion Examples
Monetary

This convention defines how monetary values are displayed, including:

The character used as the decimal separator. This may differ from the
decimal separator used in numeric formats.

The character used as a thousands separator. This may differ from the
thousands separator used in numeric formats.

Thelocal currency symbol for the territory, for example, $, £, or ¥.

Thestring used astheinternational currency symbol, for example, USD (US
Dollars), NOK (Norwegian Kroner), or ITL (Italian Lire).

The number of decimal places used in local monetary values.

The number of decimal places used in international monetary values.
The sign used to indicate positive monetary values.

The sign used to indicate negative monetary values.

The relative positions of the currency symbol and any positive or negative
signsin monetary values.



Here are examples of monetary formats different locales use:

Currency Format UniVerseLocale
U.S. Dollars $123.45 US-ENGLISH
French Francs 123,45 F FR-FRENCH
German Marks DM123,45 DE-GERMAN
Portuguese Escudos 123%45 Esc PT-PORTUGUESE

Monetary Format Examples

Character Type

This convention defines whether a character is al phabetic, numeric, nonprinting, and
so on. This convention also defines any casing rules, for example, some letters take
an accent in lowercase but not in uppercase.

Collation

This convention defines the order in which characters are collated, that is, sorted.
There can be many variations in collation order within a single character set. For
example, the character A follows A in Germany, but follows Z in Sweden. For an
explanation of how NLS determines the sort order for an external character set, see
How UniVerse Collates in Chapter 4, “Locales.”
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This chapter tells you how to install and configure NL S using the maps and locales
supplied with UniVerse. Topics include the following:

Installing NLS and planning your configuration
Setting the configurable parameters used by NLS
How to set up maps for devices and files

How to set up locales

How to set the maps for client/server programs

2-2



Installing NL S

Before you can use NLS you must install it.

On UNIX Systems

Install NL S from the Package menu of the UniVerse System Administration menu.

On Windows Platforms

Install NLS from the UniVerse installation program at the same time you install
UniVerse. When installation is complete, use the NL'S Administration menus to
configure NL S to suit your system. For more information about installation
procedures, seetheinstructionsthat comewith your CD-ROM. For moreinformation
about the NLS Administration menus, see Chapter 7, “NLS Administration Menus.”

NLS Map for Windows Console

When you install UniVerse on Windows platforms, be sureto set up the NLS map for
the console correctly. If the map isnot set up correctly, UniVerse commands that are
run stand-alone or from UniVerse client/server products, such as UniAdmin, may not

display messages correctly.

The default is probably something like PC850 or MS1252; however, this may not be
correct for your version of Windows. Choose an appropriate map, which may not be
one of the PCxxx or M Sxxxx maps. For example, for the Korean version of
Windows you should use KSC5601.

If you cannot set the map correctly during installation, correct it later as follows:

1. Changedirectory to the UV account directory, for example, D:\IBM\UV.
2. Decompile the console terminal definition:
bin\uvtidc console > tmpfile

3. Use NOTEPAD to edit tmpfile. Change at80 and at81 to the name of the
required NLS map and save thefile.

4.  Compile the console termina definition:
bin\uvtic tmpfile

2-3 UniVerse NLS Guide



Removing NL S

You remove NL S from the system as follows:

On UNIX Systems

Choose De-install from the Package menu of the UniVer se System Administration
menu.

On Windows Platforms

You cannot deinstall NL S from the system. (Thisisthe same as other packages, such
as UV/Net.)

NL S Shared Memory Segmentson UNIX Systems

On UNIX systems, NL S shared memory segments can be identified by akey of the
format aceexxxx where xxxx is afour-digit number. You can see this by running the
UNIX ipcs command. Under normal circumstances there will be only one such
segment when NLSisturned on.

However, occasionally you may see more than one segment. This happensif a
DBsetup command is run while users are logged on to UniVerse. DBsetup creates a
new NLS shared memory segment every timeit runs. The old segment disappears as
soon as the last user of that segment exits from UniVerse.
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Making a Plan

Before you configure NL S you should make a plan. For most sites, configuration is
simple. If you intend to switch between unrelated character sets, such as Korean and
Greek, your configuration will be more complex. Thisisthe information that you
need before you start your configuration:

B The name of the character set maps you want to use for terminals, printers,
files, client programs, and GCI subroutines. For alist of map names, see
Map Tablesin Appendix C, “NLS Quick Reference.”

B Thelocalesyouwant to use. For alist of locale names, see UniVerseLocales
in Appendix C, “NLS Quick Reference.”

®  How you want programs to behave when they encounter characters that
cannot be mapped.

You can note the information you need on the configuration checklist at the end of
this chapter.
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Setting Configurable Parameters

You can set systemwide defaultsfor NLS in the uvconfig file. The defaults are stored
as UniVerse configurable parameters. You can specify:
B Whether NLS mode s on or off

B How UniVersebehavesif acharacter cannot be mapped during read or write
operations

B Default maps for new files
B Default mapsfor files created outside NLS
B Default maps for terminals and other devices
B Default national conventions
The following table lists the NL S configurable parameters in the uvconfig file. The

default valuesin the following table may be different on your system. For acomplete
list of the configurable parameters, see Administering UniVerse.

Par ameter Description

NLSDEFDEVMAP Specifies the name of the default map to use for device input or
output. This map is used for al devices except printers that do
not have a map specified inthe & DEVICE& file. The ASSIGN
MAP command overrides this setting. The default valueis
1S08859-1+MARKS.

NLSDEFDIRMAP Specifies the name of the default map to use for type 1 and
type 19 files without assigned maps. This occursif atype 1 or
type 19 file was not created on an NLS system and has not had
amap defined for it by the SET.FILE.MAP command. Thismap
appliesonly to the datain records, not to record 1Ds. Thedefault
value is 1SO8859-1+MARKS.

NLSDEFFILEMAP Specifies the name of the default map to use for hashed files
without assigned maps. This occurs if a hashed file was not
created on an NL S system and has not had a map defined for it
by the SET.FILE.MAP command. The default value is
1S08859-1+MARKS.

NL S Configurable Parameters
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Parameter

Description

NLSDEFGCIMAP

NLSDEFPTRMAP

NLSDEFSEQMAP

NLSDEFSRVLC

NLSDEFSRVMAP

NLSDEFTERMMAP

NLSDEFUSRLC
NLSLCMODE

NLSMODE

Specifiesthe name of the default map to usefor string arguments
passed to and from GCI subroutines. Thismap isused if the GCI
subroutine does not explicitly define amap. The default valueis
1SO8859-1+MARKS.

Specifies the name of the default map to use for printer output.
Thismap isused if aprinter does not have a map defined for it
inthe & DEVICE& file. The default value is | SO8859-
1+MARKS.

Specifiesthe name of the default map to use for sequential input
or output for files or devices without assigned maps. The
SET.SEQ.MAP command overrides this setting. The default
value is 1SO8859-1+MARKS.

Specifies the name of the default locale to use for passing data
to and from client programs. Thislocaleis used if the client
program does not specify aserver locale. The default valueis
1S0O8859-1+MARKS.

Specifies the name of the default map to use for passing datato
and from client programs. Thismap isused if the client program
does not specify a server map. The default value is | SO8859-
1+MARKS.

Specifies the name of the default map to use for terminal input
or output. Thismap isused if aterminal does not have a map
defined for it in its terminfo definition. The SET.TERM.TY PE
MAP command overrides this setting. The default valueis
1S08859-1+MARKS.

Specifies the default locale. The default value is OFF.

Specifieswhether localesare enabled. A value of 1indicatesthat
locales are enabled; avalue of 0 indicates that locales are
disabled. The default setting is 0. This parameter has no effect
unlessNLSMODE isset to 1.

Turns NLS mode on or off. A value of 1indicatesNLSis
enabled, avalue of O indicatesNLSisdisabled. If NLSmodeis
disabled, UniVerse does not check any other NL S parameters.
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Parameter

Description

NLSNEWDIRMAP

NLSNEWFILEMAP

NLSOSMAP

NLSREADELSE

NLSWRITEELSE

Specifies the name of the map to use for new type 1 and type 19
files created when NL S mode is enabled. This map applies only
to the datain records, not to record I1Ds. The default valueis
1SO8859-1+MARKS.

Specifiesthe name of the map to usefor new hashed files created
when NLS mode is enabled. A value of NONE (the default
value) indicates that datais to be held in the internal UniVerse
character set.

Specifiesthe name of themap to usefor filenamesor record IDs
visible to the operating system. This chiefly affects
CREATE.FILE and record IDswritten to type 1 or type 19files.
The default value is 1SO8859-1.

Specifiestheactionto takeif characters cannot be mapped when
arecordisread by aREAD statement. A value of 1indicatesthat
the READ statement takes the EL SE clause. A value of 0
indicates that unmappable characters are returned as the
Unicode replacement character OXFFFD. The default valueis 1.

Specifiestheactionto takeif characters cannot be mapped when
dataiswritten to arecord. A value of 1 indicates that the write
aborts or takes the ON ERROR clause (if thereisone). A value
of 0 indicates that unmappable characters are converted to the
filemap’sunknown character (for example, ?) beforewriting the
record. When this happens, some data may be lost.

NL S Configurable Parameter s (Continued)

Editing the uvconfig File

Use one of the following methods to set the configurable parameters in the uvconfig

file:

B Choose Config Editor from the UniAdmin Main menu.
B Usethe EDIT.CONFIG command.
B Choose Installation -> Edit uvconfig from the NLS Administration menu.
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To see asample of the current parameter settings, use the Config Editor option of
UniAdmin, or the UniVerse command CONFIG DATA. For information about
UniAdmin, see Using UniAdmin. For information about the EDIT.CONFIG and
CONFIG commands, see the UniVerse User Reference.
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Setting Default Maps and L ocales

You need to plan what the maps for your fileswill need once you enable NLS. After
enabling NLS, check that terminals, printers, other devices, and existing files have
maps set to your requirements. This section describes how to set system-wide
defaults for maps and locales. You must be a UniVerse Administrator logged on to
the UV account to do this. Later sections describe how to set maps and locales for
specific uses.

1.  Decidewhich mapsyou need. See Map Tablesin Appendix C, “NLS Quick
Reference,” for acomplete list of UniVerse NLS maps. You can view the
maps using the Mappings option of the NLS Administration menu. If you
cannot find a suitable map, you can define anew one. For more information
about defining maps, see Creating New Maps in Chapter 3, “Maps.”

If your operating system supports a different character set from any of the
maps already chosen, you have to choose and build another map for the
operating system.

2. Build the maps by choosing Mappings -> Build from the NLS
Administration menu.
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Set the NL S configurable parameters in the uvconfig file as follows:
B Set NLSMODE to 1. Thisturns NLS on for the whole system.
B If youwant to use NLSlocales, set NLSLCMODE to 1.

B |f you want to specify adefault locale for the whole system, set the
NL SDEFUSERL C parameter to the name of thelocale you want to use.
(For alist of locale names, see UniVerse Localesin Appendix C, “NLS
Quick Reference.” For more information about setting locales, see
“Setting Locales’ on page 13.)

B SettheNLSDEFTERMMAP and NLSDEFPTRMAP parametersto the
map names you want for your terminals and printers.

B If you have datain existing files, the file maps should match your
terminal map. Set the NLSDEFFILEMAP, NLSDEFDIRMAP, and
NLSDEFSEQMAP parameters to this map name.

B Set the NLSNEWDIRMAP and NLSDEFDEVMAP parameters to
match the terminal map.

B Setthe NLSOSMAP parameter to the name of the map for the character
set used by the operating system.

Leave the NLSNEWFILEMAP parameter set to NONE. This ensures that
new filesare created in NLS format. Leave all other NL S parameters set as
shipped.

UniVerse checks that all the maps you defined have been built. If not, it
builds them for you.

Exit UniVerse and enter bin/uvregen so that UniVerse recognizes the
settings in the configurable parameters when you restart it. Then do one of
the following, as appropriate:

On UNIX systems: Shut down and restart UniVerse.

On Windows platforms. Start the UniVerse Resource service. If the
UniVerse Resource serviceis aready running, you must stop it first.

When you reenter UniVerse, NLS mode is on. You can display the default
map name associated with your terminal by entering TERM.

Moving NL S Map and L ocale Definitions

You can move NLS map and local e definitions from one system to another. Execute
the following steps:



o g &> w

Create atype 19 file in the UV account of the source system.

Copy the definition records from the NL S database files to the type 19 file.
For maps, these records come from the NLSMAPDESCS and
NLS.MAPTABLESfiles. For locales, these records come from the
NLS.LC.TIME, NLS.LC.NUMERIC, NLS.LC.MONETARY,
NLS.LC.CTYPE, and NLS.LC.COLLATE files. You may a so need weight
table information for your Collate category if you defined specific weight
tables.

Transfer the type 19 file to the target system.
Copy the definitions back into the appropriate NL S files.
Use NLS. ADMIN to build the maps and locales.

L oad the maps and locales into shared memory using the documented
method for your operating system (see Building and Installing Mapsin
Chapter 3, “Maps,” and Creating New Locales in Chapter 4, “Locales’).
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Setting L ocales

UVLANG Environment Variable

To set your initial UniVerse locale, use the UVLANG environment variable. When
you start a UniVerse session, UniVerse retrieves the value of the UVLANG variable
and checksto seeif alocale of the specified nameisloaded. If it is, it becomes your
current locale.

Direct UniVerse connections (uvsh), telnet connections, and BCI connections are all
affected by the UVLANG variable.

System Locale

You can set alocale for your whole system with the NLSDEFUSERL C parameter in
the uvconfig file. This procedure is described in “ Setting Default Maps and Locales”
on page 10.

Users can set locales from the UniVerse prompt using the SET.LOCALE command.
You can set locales from UniVerse BASIC programs using the SETLOCALE
function. You can also set locales from client programs. For more information, see
Locaesin Chapter 6, “NLSin Client Programs.”

For more information about the |ocal e database and how to customize locales, see
Chapter 4, “Locales.”
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Associating Mapswith Devices

You can associate a map name with a printer or any other device defined in the
&DEVICE& file. To do this, add the map name in field 19 of the device'srecord in
&DEVICE&.

B If adevice has a specific map defined in & DEVICE&, al input and output
for the device use the map.

B If adevice does not have a specific map defined in & DEVICE&, it usesthe
default specified in the uvconfig file. The defaults are specified in the
following parameters:

B NLSDEFPTRMAP, for printers
B  NLSDEFDEVMAP, for other devices

On UNIX Systems

You can specify amap for spooled output in the UniVerse spooler configuration file
(the UNIX file /usr/spool/uv/sp.config). The map should match the mapping
specified for the equivalent printer in the & DEVICE& file.

On Windows Platforms

UniVerse supports the following two modes of operation for spooled output
(SETPTR mode 1):

B GDI mode, which uses the Windows printer driver
B Raw mode, which sends printed data to the printer without translation

In GDI mode, UniVerse trandates printed text into calls to the Windows Graphics
Device Interface, constructing a printed image that uses the Windows printer driver.

If NLSisenabled, the printed text is converted to Unicode before being passed to the
GDI. The UniVerse administrator must install afont compatible with the characters
used in the document.

In raw mode, the UniVerse print processor writes the text directly to the printer.

2-14



If NLSisenabled, UniVerse searchesthe & DEVICE& filefor arecord with the same
name as the Windows printer. If this record defines an NLS map, UniVerse applies
the map to the printed text before it iswritten to the printer. The UniVerse
administrator must define a suitable map for the print device being used.

UniVerse examines the default data type that is configured for the printer specified
for each new print job in order to select GDI mode or raw mode. You can change the
mode using the SETPTR command with the GDI and RAW keywords.

Mapping in the Spool Queue

The spool queue directory holdsdatain UniVerseinternal format. When datareaches
the printer, UniVerse mapsit to an external character set using the appropriate map
for the device. When you spool to ahold file, the spooler stores the data using the
map associated with the & HOLD& directory. UniVerse then maps the data again
when it reaches the printer.

Note: If you use the UNIX command usp to spool jobs from outside UniVerse, the
: print job does not come from an NLS environment and no mapping occurs when the
job reaches the printer.
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Setting File Maps

For old files not created under NL S mode, UniVerse uses the default map specified
in either the NLSDEFFILEMAP or the NLSDEFDIRMAP parameter in the uvconfig
file. For new files, UniVerse uses the maps specified in the parameters
NLSNEWFILEMAP and NLSNEWDIRMARP. If you want to set a specific map for
afile, usethe SET.FILE.MAP command. If you want to convert an existing non-NL S
fileto an NLSfile, use the UNICODE.FILE command. For more information about
these commands, see the UniVerse User Reference.
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Setting Terminal Maps

UniVerse specifies the default setting for terminal maps in the uvconfig file
NLSDEFTERMMAP parameter. (You can al so specify terminal mapsin the terminfo
file. See @ Function Codes for Terminal and Auxiliary Mapsin Chapter 5, “NLSin
UniVerse BASIC Programs’). If you want to set an explicit terminal map, use the
SET.TERM.TY PE command with the following syntax:

SET.TERM.TYPE [ code] [ MAP mapname] [ AUXM AP mapname |

code specifies the terminal type. It is case-sensitive. If you omit code, the current
terminal typeis used by default.

mapname must be built and loaded into shared memory.

Specify mapname as DEFAULT if you want to use the map specified for the
corresponding terminal typeintheterminfofile. But if thereisno default map defined
in terminfo, SET.TERM.TY PE uses the default specified in the uvconfig parameter
NLSDEFTERMMAP.

If you want to set amap for an auxiliary printer attached to the terminal, use
AUXMAP. If you do not specify amap for an auxiliary printer, UniVerse uses the
terminal’s map.

This example sets aterminal map without changing the terminal type:
>SET.TERM.TYPE MAP SHIFT-JIS

The next exampl e sets the terminal type to VT220 and sets up an auxiliary printer
map. The terminal map is set up from the terminfo record or from the parameter
NLSDEFTERMMAP.

>SET.TERM.TYPE VT220 AUXMAP JISEUC

For moreinformation about the SET.TERM.TY PE command, see the UniVerse User
Reference.
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Retrieving Terminal Settings

You can use the TERM and GET.TERM.TY PE commands to list the terminal and
auxiliary printer map names. For example:

>TERM

Terminal Printer
Page width: 80 80
Page depth: 24 66
Page skip : 0
LF delay : 0
FF delay : 2
Backspace : 8
Term map : SHIFT-JIS
AUX map : JIS-EUC
vt220

>GET.TERM.TYPE
DEC vt200/vt220 8 bit terminal (vt220)

width : 80
Depth : 24
Map : SHIFT-JIS
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Setting Maps on Tapes and Other Devices

You can specify amap name for atape device using the ASSIGN command. This
command overrides any map name giveninthe & DEVICE& filefor device until you
either unassign the device or specify another map with an ASSIGN command.

The following example assigns the tape device MTO to tape unit 0 and sets its map
so that datais written to the tape in the Korean standard character set K SC5601.;

>ASSIGNMTOTO MTU 0 MAP KSC5601
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Updating Accounts

Once NLS mode is enabled, all users who enter UniVerse have NL S mode on by
default. All accounts created after NLS modeis enabled can use NL S commands and
functionality.

If you areinstalling NL S on a system that has previously been running UniVerse
without NLS, you must use the NLS.UPDATE.ACCOUNT command to update all
existing accounts. This command ensures that an account contains al of the correct
VOC entries and converts relevant system filesfor NLS use, for example,

& SAVEDLISTS& . Runthecommand in all existing user accounts, including the UV
account.

When you run the command in the UV account, it asksyou if you want to convert
SQL catalog filesto NLS format. If you are using SQL, answer yes. This enables
you to create schema, table, and column names containing multibyte characters.
However, UniVerse does not support multibyte SQL identifiers at this release.
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Configuring NLSfor Client Programs

If you access UniVerse through a client program, you must make sure that the client
and the server are working with the same character set and locales. Most client
programs access UniVerse through one of the following APIs:
B GCI (Genera Calling Interface)
BCI (UniVerse BASIC SQL Client Interface)
UniVerse ODBC
UCI (Uni Call Interface)
InterCall
UniObjects
UniObjects for Java
UniObjectsfor .NET

Note: UniVerse handles all mapping for client programs on the server. This section
— describes the configuration that the server needs. However, your client programcan
define the character set and localesit uses, too. For moreinformation about this, see
Chapter 6, “ NLSin Client Programs.”

Mapsfor Client Programs

The NLS.CLIENT.MAPS file defines maps for client programs on the server. You
define mapsfor client programs by choosing Mappings-> Clients-> Create from the
NLS Administration menu.

UniVerse prompts for the following information:

W A client type and character set identifier (see below).
B Anoptiona description.

B An NLS map name that corresponds to the character set used on the client.
Thisinformation enables UniVerse to map the character set used on the
client to the NLS maps known to UniVerse. For alist of the map tables
supplied with NLS, see Appendix C, “NLS Quick Reference.”

The client type and character set identifier are in the following format:

client.type : char.set.ID

2-21 UniVerse NLS Guide



client.type identifies the type of client system and should be one of the following:

Client Type  Description

WIN For clients using, for example, UniObjects or InterCall programs on
Windows platforms.

UNX For clients using, for example, BCI and UCI programs on UNIX systems.

Client Types

char.set.ID isatext string that identifies the character set used by the client. On
Windows platforms, the identifier is normally an integer, for example, 1252. On
UNIX systems, the identifier can be any text. An example of a complete client type
and character set identifier is WIN:1252.

Each development environment differsin how you determine which char.set.ID to
use. For example, you can call something likethe COleControl::AmbientLocalelD in
an OLE application.

If UniVerse cannot find the client type and character set identifier, it uses a default.
The default is either WIN:DEFAULT or UNX:DEFAULT. If these defaults are not
available on the system, UniVerse uses the value specified in the uvconfig file for the
NLSDEFSRVMAP parameter.

Configuring the Code Page on Multibyte Windows Platforms

On Windows platforms, the code page detected by UniVerse client programs may not
bethereal code pagein use. Thisinformation isreturned by an operating system call
and is outside the client’s control. The code page information is passed to the server,
which looksit up inthe NLS.CLIENT.MAPSfile, part of the NLS database. If there
isno entry in the file, UniVerse selects adefault, either from the
NLS.CLIENT.MAPSfile, if oneexists, or fromthe NLSDEFSRVMAP configurable
parameter in the uvconfig file. It is possible that the server can select the wrong map
for the client.

For example, suppose you are running on the Korean version of Windows. This
returnsthe code page number 1252, though thereal code pageis949. Theclient sends
an identifier of WIN:1252 to the server. The server tries to find arecord for
WIN:1252. If it finds the entry that is shipped with UniVerse, this setsthe NLS map
to MS1252, whichisincorrect. You can do one of three thingsto resolve the problem:
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B Change the WIN:1252 entry to point to the correct NL S map, for example:

Record id: WIN:1252
0001: Korean character set
0002: KSC5601+MARKS

B Deletethe WIN:1252 entry and set the WIN:DEFAULT entry to point to the
correct NLS map.

B Delete both WIN:1252 and WIN:DEFAULT entries and set the
NLSDEFSRVMAP configurable parameter to the correct NLS map.

Thefirst of these optionsis preferable.

L ocalesfor Client Programs

Localesfor client programs are defined inthe NLS.CLIENTS.LCSfile on the server.
You set alocalefor aclient program by choosing Locales -> Clients -> Create from
the NLS Administration menu.

The system prompts you to enter the following information:

B A client type and locale identifier (see below).
B Anoptiona description.

B Thenameof thelocaleto usefor the client program. This must be one of the
UniVerse locale namesin Appendix C, “NLS Quick Reference.”

The client type and locale identifier are in the following format:
client.type : locale.lD

client.type identifies the type of client system and should be one of the following:

Client Type Description

WIN For clients using, for example, UniObjects or InterCall programs on
Windows platforms.

UNX For clients using, for example, BCl and UCI programs on UNIX systems.

Client Types
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locale.ID is atext string that identifies the locale used by the client. On Windows
platforms, the identifier is ahexadecimal number, for example, 0409. An example of
acomplete client type and locale identifier is WIN:0409. On UNIX systemsthe
identifier can be any text string.
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Configuration Checklist

Use this checklist when you configure NL S to prepare your files, programs, and
system where required.

Convert old fileswith UNICODE.FILE.

Check client programs that use the following APIs:
GCI (Genera Calling Interface)

BCI (UniVerse BASIC SQL Client Interface)
UniVerse ODBC

UCI (Uni Call Interface)

InterCall

UniObjects

UniObjects for Java

UniObjectsfor .NET

Modify UniVerse BASIC programs to account for the display width of
characters.

Modify UniVerse BASIC programs to change CHAR to UNICHAR to
alow thefull range of Unicode characters. Usethe special characters @FM,
@SM, @VM, and so forth for the UniVerse system delimiters.

If you use transaction logging, you need to set the following configurable
parameters in the uvconfig file to these values:

B | OGBLSZ to 2048, or at |least to 1024
B LOGBLNUM to 32, or at |least to 16

UsetheBY TE functioninyour UniVerse BASIC programsif you need byte
rather than character operations.

Rebuild secondary indexes if you converted datafilesto NLS.



B Convert type 25 and distributed files by creating new NL Sfilesand copying
the datainto them. The UNICODE.FILE command cannot convert them.

Description and Possible Value Parameter Your Value
NLS Mode
1=on; 0= off. NLSMODE

Program Behavior for Unmappable Characters

When reading afile, 1 =use ELSE | NLSREADELSE
clause, and O = use the Unicode

replacement character.

When writing to afile, 1 = thewrite | NLSWRITEELSE

fails, and 0 = use the file map’s
unknown character.

Map for New Files Created with NLS Mode On

Map name for hashed files.

NLSNEWFILEMAP

Map name for type 1 and 19 files.

NLSNEWDIRMAP

Map name for record IDs in type 1
or type 19 files.

NLSOSMAP

Default Mapsfor Existing Files Created with NL S M ode Off

Map name for hashed files.

NLSDEFFILEMAP

Map name for type 1 and type 19
files.

NLSDEFDIRMAP

Default Mapsfor Devices

Map for devices (except printers).

NLSDEFDEVMAP

Map for printers.

NLSDEFPTRMAP

Configurable Parameter Settingsin the uvconfig File
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Description and Possible Value Par ameter Your Value

Map for terminals. NLSDEFTERMMAP

Default Map for Sequential 1/0

Map for sequential I/O for afileor | NLSDEFSEQMAP
device.

Default Mapsfor GCI Subroutinesand Client Programs

Map for GCI string arguments. NLSDEFGCIMAP

Map for client program data. NLSDEFSRVMAP

L ocale Settings

Locale mode, 1 = on and 0 = off. NLSLCMODE

The default locale for the system. NLSDEFUSERLC

Locale for client program data. NLSDEFSRVLC

Configurable Parameter Settingsin the uvconfig File (Continued)
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This chapter provides more detailed information about the maps supplied with
UniVerse. The topics covered include:

How UniVerse maps work

Map types
How to create, build, and install maps

Extending a character set to cover extra characters
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How Maps Work

UniVerse provides a set of standard map descriptions and tables. Maps are stored in
the following two filesin the NL S database:

B NLSMAPDESCS holdsinformation about maps, such aswhether they are
singlebyte or doublebyte, and what replacement character should be used
for characters that cannot be mapped.

B NLSMAPTABLES holds the character mappings themselves. Each code
point in the external character set is mapped to acode point in the UniVerse
internal character set. Each map table supplied with UniVerse has an entry
inthisfile.

Before you can use amap in aprogram or acommand, you must compileit and load
it into shared memory. See “Building and Installing Maps’ on page 13.

Any map name you supply to a program or command must be the ID of arecord in
the NLS.MAPDESCS file. Each map record in the file contains a pointer to amain
map table and optionally to an input map table in the NLS.MAPTABLESfile.

Main Mapsand Input Maps

Main maps define the input and output mapping for a character set. The mapping is
two-way. External byte sequences map to internal values on input, and back to the
same external byte sequences on output. For alist of the map tables supplied with
UniVerse, see Appendix C, “NLS Quick Reference.”

Input map tables, also known as deadkey tables, are one-way. They define byte
sequences that map from external to internal values only. You use them to enter
characters that a system can display on the screen but that are not on the keyboard.

Base M aps

A map can be based on another map. Wheniit is, therecord inthe NLS.MAP.DESCS
file also contains a pointer to the base map. This map can be based on yet another
map. To understand the complete map you must follow the chain of base maps. For
more information about the construction of amap, choose Mappings -> Descriptions
-> Xref and Mappings -> Tables ->h Xref from the NLS Administration menu.
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For example, the map CO-CONTROL S is asinglebyte character set map using the
CO-CONTROLS table. It maps the set of 7-bit control characters. Theitalic
comments are not part of the record but are added here for clarity.

NLS.MAP.DESCS CO-CONTROLS
0001 Standard IS02022 CO control set, chars 00-1F+7F

0002 - Name of base map
0003 SBCS
0004 CO-CONTROLS - Name of map table

NLS.MAP.TABLES C0-CONTROLS
0001 * FIRST 32 CONTROL CHARACTERS (IDENTITY MAP) + DEL
0002 00-1F 0000
0003 7F 007F

In general, you can construct larger maps from existing maps by adding another table.
For example, the map ASCII, which maps all of the 7-bit characters, is constructed
by adding the table ASCI| to the map

CO-CONTROLS:

NLS.MAP.DESCS ASCII
0001 #Standard ASCII 7-bit set

0002 CO-CONTROLS - Name of base map
0003 SBCS
0004 ASCII - Name of map table

NLS.MAP.TABLES ASCII
0001 * 7-BIT ASCII, identity mapping to 1lst 127 chars
0002 * (not including control characters - see C0O-CONTROLS)
0003 20-7F 0020

Similarly the map C1-CONTROLS, which contains all 8-bit and 7-bit control
characters, is constructed by adding the table C1-CONTROL S to the map
CO-CONTROLS:

NLS.MAP.DESCS C1-CONTROLS
0001 Standard 8-bit ISO control set, 80-9F

0002 CO-CONTROLS - Name of base table
0003 SBCS
0004 C1-CONTROLS - Name of map table

NLS.MAP.TABLES C1-CONTROLS
0001 * ISO 8-BIT 32 CONTROL CHARACTERS (IDENTITY MAP)
0002 80-9F 0080

You can further modify this map as required. The map ASCII+C1 is constructed by
adding the table ASCII to the map C1-CONTROLS, and the map 1SO8859-1 by
adding the table | SO8859-1 to the map ASCII+CL1.

Creating a New Map

Complete the following steps to create new maps:
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Find an existing map that most closely matches the required map.

Identify the characters that need to be mapped differently in the new map.
Create anew tablein NLS.MAPTABLES that contains only these new
mappings.

Create the new map in NLS.MAPDESCS by basing it on the existing map
and adding the new table.

Thefollowing example createsamap called MY.ASCII. Thismap isidentical to the
existing ASCII map, except theinput character 0x23 is mapped to the UK pound sign
(pound) instead of the number symbol (hash).

NLS

NLS.

.MAP.DESCS MY.ASCII

0001 * Modified ASCII with UK pound
0002 ASCII

0003 SBCS

0004 MY.POUND

MAP.TABLES MY.POUND

0001 * Map input 0x23 to Unicode 00A3
0002 23 00A3
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Map Naming Conventions

Map names must contain only charactersin the ASCII-7 character set. Thefollowing
map names are reserved and have special meanings:

Map Name Description

AUX The map associated with the auxiliary printer.

CRT The map associated with the current terminal.
DEFAULT The default map.

LPTR The map associated with print channel 0.

NONE No mapping. UniVerse uses the internal character sety.

UNICODE The map from or to the UniVerse internal set and Unicode 16-bit fixed
width external set.

UTF8 The map from or to the UniVerse internal set and UTF8 as described in
1SO 10646. Thisinvolves mapping the UniVerse system delimitersto the
Private Use Area of Unicode.

Reserved Map Names

Avoid defining a map that uses any of the following prefixes or suffixes that are
associated with existing groups of maps:

Map Name Description

ASCII... Underlies most other code pages and defines the characters 0000
through 007F.

BIGS... The de facto standard Chinese double-byte character set.

EBCDIC... IBM EBCDIC encodings.

GB... Chinese GB standards (for example, GB2312-80).

1S08859-nn ISO 8859 series of single-byte character set standards.

KSC... Korean DBCS national standards (for example, KSC5601).

Map Name Reserved Prefixes and Suffixes
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Map Name Description

.JISand JS... Japanese DBCS nationa standards (for example, SHIFT-JIS and
JS-EUC).

MNEMONICS A large set of deadkey sequences for entering Unicode characters
using the form <xx>. For example, <Ye> enters the Yen symbol.

MAC... Apple Macintosh code pages (singlebyte character set).

MSnnnn Microsoft Windows code pages. nnnn is four decimal digits.

PCnnn IBM PC code pages. nnn is usually three decimal digits.

Map Name Reserved Prefixes and Suffixes (Continued)
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Creating New M aps

You can create or edit map records by choosing the Mappings option from the NLS
Administration menu. Choose Tables for a map table or Descriptions for amap
description. You can then choose one of the following options:

Option Description

List Listsal the tables or descriptions.
Create Creates anew record in the NL S database.
Edit Edits arecord in the NL S database.

Delete Deletes arecord in the NL S database.

Xref Prints cross-reference information on arecord.

M appings Options

Creating a Map Description

When you create amap description, anew record is added to the NLS.MAPDESCS
file. You are prompted to enter valuesfor thefieldsin the new record. The following
table showsthe fieldsin the file:

Field Name Description

0 Map ID The name used to specify the map in commands and
programs.

1 Map Description A description of the map.

2 Base Map ID The name of amap to base this one on. Thisvalue must

be the record ID of another record in the
NLS.MAPDESCSfile.

3 Map type The value of thisfield must be either SBCSfor a
singlebyte character set, or DBCS for a doublebyte or
multibyte character set. The default value is SBCS.

NLS.MAP.DESCSFile Attributes
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Field

Name

Description

TableID

Display length

Unknown char seq.

Compose seg.

Therecord ID of the map tablein the
NLS.MAPRTABLES file to which this map description
refers. You do not need to specify avalue if the map
table has the same ID as the map description.

Thedisplay length of all charactersin the mapping table
specified in field 4. Most double-byte character sets
have some charactersthat print astwo display positions
on a screen (for example, Hangul characters or CIK
ideographs). However, the same map will usually
requirethat ASCII charactersare printed as one display
position. Thisfield does not pick up avaue from any
base map description. The default valueis 1.

Thisfield specifies the character sequence to substitute
for unknown characters that do not form part of the
character set. Thevalue, which isabyte sequencein the
external character set, should be ahexadecimal number
from one to four bytes. The default value is 3F, the
ASCII question mark character. The default isused if
neither this map nor any underlying base map has a
valueinthisfield.

Thisfield contains the character sequence to compose
hexadecimal Unicode values from one to four bytes. If
UniVerse detects the sequence on input, the next four
bytes entered are checked to seeif they are hexadecimal
vaues. If so, the Unicode character with that valueis
entered directly. If neither this map nor any base map
has avauein thisfield, you cannot input Unicode
characters by thismeans. A value of NONE overridesa
compose sequence set by an underlying map.

NLS.MAP.DESCS File Attributes (Continued)
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Field Name Description

8 Input Table ID The name of amap tablein NLSMAPTABLES to be
used for inputting deadkey sequences.

9 Prefix string A string in hexadecimal numbers to be prefixed to al
external character mappingsin the table referenced by
field 4. Used mainly for mapping Japanese character
sets.

10 Offset value A value in hexadecimal numbers to be added to each

external mapping in the table referenced by field 4. If
prefixed by aminus sign, the value is subtracted. Used
mainly for mapping Japanese character sets.
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0001:
0002:
0003:
0004:
0005:
0006:
0007:
0008:
0009:
0010:

NLS.MAP.DESCS File Attributes (Continued)

Example of a Map Description Record

This example shows the map description record for a custom map for a Korean
character set. Theitalic commentsare not part of the actual record, but are added here
for clarity.

#KOREAN: EUC as described by KSC standard + local changes
KSC5601 - map description record this is based on

DBCS - this map is multibyte

KSC-CHANGES - main table added to KSC5601

2 - all its characters are double-width
A3BF - FULLWIDTH QUESTION MARK in KSC5601 code
5C5C - compose sequence 1is two backslashes \\

MNEMONICS - name of the input table for deadkeys

- not used
- not used

CreatingaMap Table

When you create amap table, a new record is added to the NLS.MAPTABLESfile.
Thisisatype 19 file. Records in the file contain comments, and mappings between
the external character set and a Unicode code point. The mappings each occupy a
singleline and can be in any order.

B Blank lines and lines starting with # or * are treated as comments.



Mapping lines must contain only two values:

W Thefirst value represents a byte sequence of up to eight bytesin the
external character set.

B The second valueisits corresponding Unicode character value.

Each value must be in hexadecimal notation and can be preceded by the
characters Ox.

The two values must be separated by at least one space or tab.

A comment must follow the second value and be separated from it by at least
one space or tab.

The first value can be the start and end value of arange, separated by a
hyphen (-). The second value should be a single Unicode value
corresponding to the start of the range.

The second value can be one of the following special strings:

Sring Value Use

@M xFF Item mark

@FM XFE Field mark

@VvM xFD Value mark

@SM xFC Subvalue mark

@TM xFB Text mark

@6M xFA The mark below text mark

@7M xF9 The mark two below text mark

@8M xF8 The mark three below text mark

@SQL.NULL  x80 Internal representation of the null value
Special Srings
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Example of a Map Table Record

Hereis an example of part of a map table record:

# Part of the Latin-3 character set IS08859/3. A contrived
example.

# The next line maps a range of bytes to the Unicode values
# 0080 through 00AQ.

82-A0 0080

# The next 3 lines map the bytes Al, A2, and A6.

Al 0126 LATIN CAPITAL LETTER H WITH STROKE

A2 02D8 BREVE

A6 0124 LATIN CAPITAL LETTER H WITH CIRCUMFLEX

# The next 2 lines map control characters to SQL null and field
mark.

80 @SQL.NULL

81 QFM

# The next line uses the explicit hexadecimal form of numbers, and
shows

# how a 2-byte sequence is mapped to a Unicode character:

xXATAT x4EQ
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Building and Installing M aps
To build amap, choose Mappings -> Build from the NLS Administration menu.

UniVerse prompts you to enter the name of amap description record. It also prompts
if you want a detailed report of the build to be written to arecord called mapnamein
the NLS.MAPLISTING file. If you choose this option, when the map is built you are
prompted to view it.

If thereisawarning or error message, you must fix the problem before the map can
be built. You must edit either the map description or the map table recordsreferenced
by the map description named in mapname.

Thereport inthe NLSMAPLISTING file:

B Listsall mapping rulesin the order of the external byte sequence

B Adds descriptions of the Unicode characters taken from the
NLS.CS.DESCSfile

Note: The report can be thousands of lines long for large double-byte character set
maps.
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Multibyte NL S Maps and System Delimiters

NLS provides maps for a number of multibyte character sets such as Japanese,
Chinese, and Korean. On their own these maps do not allow the UniVerse system
delimitersto be used (whichisalso true of the singlebyte maps). However, unlike the
singlebyte maps, where it is possible to use the internal values of the system
delimitersin the external character set, thisis not possible with the multibyte maps
because the system delimiters can be misinterpreted as lead bytes of multibyte
characters. For thisreason, NL S provides versions of all the multibyte maps both
with and without the UniVerse system delimiters. The maps provided are as follows:

Without System Delimiters  With System Delimiters

BIG5 BIG5+MARKS
GB2312 GB2312+MARKS
JSEUC+ JS-EUC++MARKS
JSEUC JSEUC+MARKS
JSEUC2+ JSEUC2++MARKS
JSEUC2 JSEUC2+MARKS
KSC5601 KSC5601+MARKS
PRIME-SHIFT-JS PRIME-SHIFT-JS+MARKS
SHIFT-JS SHIFT-JS+tMARKS
TAU-SHIFT-JIS TAU-SHIFT-JIStMARKS
Provided Maps
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The UniVerse system delimiters are mapped into the following values for each

character set:

Value (in hex) System Delimiters

1A

1C

1D

1E

1F

Text mark
Subvalue mark
Value mark
Field mark

Item mark

System Delimiter Mappings

In addition, the null value is mapped to the hexadecimal value 19.
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Handling Extra Characters

The character set mapping you want to use may not cover all the charactersyou need.
First check to seeif the characters are already defined in a different area of Unicode.

For example, the Hangul language character set K SC5601-1987 supports only the
4500 Hangul charactersin daily usein Korea; many rarely used or historical
characters are omitted. However, Unicode supports over 11,000 Hangul characters.
If you have a Korean system that supports more Hangul than is availablein

K SC5601-1987, the characters you need are probably already available in Unicode.

The same appliesto Japanese Kanji and K orean Hanja, where the character you want
may be available as part of the unified Chinese character set.

Defining New Characters

If Unicode does not define the character you need, you can create a character
definition. Unicode has a Private Use Area with values XxEOOO through xF8FF. This
area has room for an additional 6400 characters. You can choose a Unicode valuein
that area and map your character to it.

The Unicode standard reserves the area from F8FF downward for corporate use, and
from EOQOO upward for individual users' use. UniVerse uses the values F8F7 through
F8FF for the UniVerse system delimiters.

Warning: Take care when transferring data between sites. Both sites must agree on
the use of positions EOOO upward in the Private Use Area, otherwise you lose data
integrity.
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Mapsand Files

In NLS mode, each UniVerse file has an associated map that defines the external
character set for the file. The maps are stored as follows:
B For type 1 and type 19 files, the map is stored as afile in the O/S directory.
B For al other UniVersefile types, the map nameis stored in the file header.

Any files created with NL S mode turned off use the default maps defined by the
configurable parameters in the uvconfig file.

Assigning Mapsto New Files

When you create anew UniVersefile, the CREATE.FILE command assigns adefault
map nameto thefile. The default map name is defined in the uvconfig file asfollows:

Bm  The NLSNEWFILEMAP parameter defines the value for hashed files.

B TheNLSNEWDIRMAP parameter definesthevaluesfor type 1 and type 19
files.

Modifying File Maps

If you use aUniVerse BASIC program to open and read afile, you must ensure that
thefile map isthe onethat your program expects. You can useacall to the FILEINFO
function to determine the map name. A file'smap nameis aso included in reports
generated by the ANALY ZE.FILE, FILE.STAT, and GET.FILE.MAP commands.

The GET.FILE.MAP command retrieves the name of the map associated with afile.
If there is no map name associated with the file, the command gives the name of the
default map to be used.

The LIST.MAPS command lists mapsthat are built and installed. Thereport includes
the name and description for each map.

You need to ensure that the map associated with the file you are working with isthe
one that you want. Use the SET.FILE.MAP command when you need to set or
modify the file map.
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The SET.SEQ.MAP command specifies the map for you to use with UniVerse
BASIC sequential I/O statementsif you cannot find an explicit map in the sequential
file that you open.

Use the UNICODE.FILE command to convert a mapped file to an unmapped file, or
viceversa, without making acopy of thefile. The conversion processfirst checksthat
all record 1Ds and data can be read from the file using the correct map. If record IDs
and data cannot be retrieved using the input map, the command fails. If some
characters cannot be converted using the output map, the records are not written.

For full details about these file map commands, see the UniVerse User Reference.
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This chapter provides more information about how localeswork, and how to modify
the locales and conventions supplied with UniVerse. The topics covered include;

B Creating locales and conventions

B Theformat of convention records

B How UniVerse collates
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How L ocales Wor k

It isimportant to distinguish between alocale, a category, and a convention.

B A locale comprises a set of categories.
B A category comprises a set of conventions.
B A convention isarule describing how data values are input or displayed.

In NL S each locale comprises five categories:

H Time

Hm  Numeric
H  Monetary
B Ctype

| Collate

Each category comprises various conventions specific to the type of datain each
category.

For example, conventionsin the Time category include the names of the days of the
week, the strings used to indicate AM or PM, the character that separates the hours,
minutes, and seconds, and so forth. Thisinformation is stored in filesin the NLS
database.

The following example shows the record for the US-ENGLISH locae:

Locale name..... USA

Description..... Country=USA, Language=English
Time/Date....... US-ENGLISH

Numeric......... DEFAULT

Monetary........ USA

Ctype........... DEFAULT

Collate......... DEFAULT

Each of the five categories hasits own UniVerse file that stores the definitions for
these categories. The conventions are grouped together and identified by a name
which isthe record ID of an item in the appropriate category file.

For example, the US-ENGLISH conventions for Time /Date are defined by a
record ID of that name in the NLS.LC.TIME file.
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The NLS.LC.ALL file acts as an index for the locales. It contains arecord for each
locale, such as US-ENGLISH, with fields for each category.

Eachfield containsapointer to arecord in another file, which isthe relevant category
file. The Timefield has a pointer to arecord in the NLS.LC.TIME file, the Numeric
field has a pointer to arecord in the NLS.LC.NUMERIC file, and so on.

The USENGLISH

localerecord
Pointsto arecordin  containsthese
the corresponding corresponding
Each category field... file... values...
Time NLS.LC.TIME USA
Numeric NLS.LC.NUMERIC DEFAULT
Monetary NLS.LC.MONETARY USA
Ctype NLS.LC.CTYPE DEFAULT
Collate NLS.LC.COLLATE DEFAULT

NL S Pointers

Thismeansthat alocale can be built from existing conventions without duplication.
Different local es can share conventions, and one convention can be based on another.
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For example, Canada uses the locales CA-FRENCH and CA-ENGLISH. The two
locales are not completely different; they share the same Monetary convention. The
recordsinthe NLS.LC.ALL filefor the CA-FRENCH and CA-ENGLISH locales
look like this:

Locale name..... CA-FRENCH

Description..... Country=Canada, Language=French
Time/Date....... CA-FRENCH

Numeric......... CA-FRENCH

Monetary........ CANADA

Ctype........... DEFAULT

Collate......... DEFAULT+ACCENT+CASE

Locale name..... CA-ENGLISH

Description..... Country=Canada, Language=English
Time/Date....... CA-ENGLISH

Numeric......... CA-ENGLISH

Monetary........ CANADA

Ctype........... DEFAULT

Collate......... DEFAULT

Notice that for both locales the Monetary field pointsto arecord in the
NLS.LC.MONETARY file called CANADA. The other fields contain the
appropriate value for the language concerned.

You examine the conventions defined for alocale using the NLS Administration
menu. Enter the command NLS . ADMIN inthe UV account, choose L ocales ->
View. When prompted for alocale ID, enter one of the IDs shown in Appendix C,
“NLS Quick Reference.”

Note: You must be logged on as a UniVerse Administrator to use NLSADMIN. For
more information about NLS Administration menus, see Chapter 7, “ NLS Adminis-
tration Menus.”
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Creating Conventions

The conventions supplied with UniVerse conform to international standards. For
major languages you should not need to create completely new conventions. To
modify a convention, you create a new convention based on an existing convention.
An outline of the procedureis as follows:

1.  Planyour new convention. Study the format of the convention recordsin
each category and decide which fields you need to modify. See “ Format of
Convention Records’ on page 8.

2. FromtheNL S Administration menu, choose Categories. Then choose Time,
Numeric, Monetary, Ctype, or Collate.

3. Using the View option, find a convention that looks like what you need. If
you want to create a Collate convention, you may also need to choose a
suitable weight table. Thisis explained in “Collating” on page 27.

Choose the Create option to create the new convention.

Choose Edit to change the convention to suit your needs. UniVerse prompts
you to edit and save the record using ReVise.
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Creating New L ocales

To make a new locale from existing conventions:

1.  Fromthe NLS Administration menu, choose Locales -> Create. UniVerse
prompts you to enter aname for the new locale and the name of an existing
localeto baseit on.

2. UniVerse then prompts to make any changes to the record using ReVise.
3. Choose Build to build the new locale.

Naming L ocales

Locale names can be any string that isavalid UniVerse record ID. You must not use
any string that isthe same asaVOC record ID. The locales shipped with UniVerse
have names that use only ASCII-7 characters, but you can rename them using
different character sets, as appropriate.
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Format of Convention Records

The following sections describe the fields in convention records in the five

categories:
H  Time
B Numeric
H  Monetary
B Ctype
H Collate

Time Records

Convention records in the Time category are stored in the NLS.LC. TIME file. The
following table shows each field number, its display name, and adescription for time
and date information:

Field Name Description
0 Category Name The name of the convention.
1 Description A description of the convention. It usually

includes the territory that the convention applies
to and the language it is used with.

2 Based on The name of another convention record in the
NLS.LC.TIME file on which this convention is
based.

3 TIMEDATE format A format for combined time and date used by the

UniVerse BASIC TIMEDATE function and the
TIME command. The value should consist of an
MT or Tl time conversion code, and aD or DI
date conversion code. The two codes can bein
any order. They should be separated by atab
character, or atext or subvalue mark.

NLS.LC.TIME File Attributes
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Field

Name

Description

10

1

12

Full DATE format

Date ‘D’ format

Date ‘DI’ format

Time‘MT' format

Time‘TI" format

Days of the week

Abbreviated

Month names

Abbreviated

The full combined date and time format used by
the TIME command. The value should consist of
anMT or Tl time conversion code, and aD or DI
date conversion code. The two codes can bein
any order. They should be separated by atab
character, or atext or subvalue mark.

The default date format for the D conversion
code. The value should be any D or DI
conversion code.

The default date format for the DI conversion
code. The value should be a D conversion code.
The order is specified by the DMY order (field
23). The separator is specified by the date
separator (field 24).

The default time format for the MT conversion
code. The value should be an MT conversion
code. In most cases, use the value Tl.

Theformat for the T conversion code. Thevalue
should be an MT conversion code that specifies
separators. The default separator isacolon (:) as
specified by the time separator (field 25).

A multivalued list of the full names of the days of
theweek. For example, Monday, Tuesday. Fields
9 and 10 are associated multi-valued fields; the
same number of values must exist in each field.

A multivalued list of abbreviated names of the
days of the week. For example, Mon, Tue. See
field 9.

A multivalued list of thefull names of the months
of the year. For example, January, February.
Fields 11 and 12 are associated multivalued
fields; the same number of values must exist in
each field.

A multivalued list of abbreviated names of the
months of the year. For example, Jan, Feb. See
field 11.
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Field

Name

Description

13

14

15

16

17

18

19

20

21

22

Chinese years

AM string

PM string

BC string

Eraname

Start date
HEADING/FOOTING
D format

HEADING/FOOTING
T format

Gregorian calendar day 1

Number of days skipped

A multivalued list of Chinese year names
(Monkey to Sheep).

A string used to denote times before noon in 12-
hour formats.

A string used to denote times after noon in 12-
hour formats.

A string to be added to dates before the date 01
Jan 0001 in the Gregorian calendar. This
corresponds to —718432, the UniVerse internal
date.

A multivalued list of namesof erasand their start
dates, beginning with the most recent, for
example, Japanese Imperial EraHeisel. This
field can be used for any locale that uses a
calendar with several year zeros. For example,
the Thai Buddhist Eracommencing 1/1/543 BC.
See “Defining Era Names’ on page 11.

Corresponding era start dates for the era names
specified in UniVerse interna date format.

A D or DI conversion code used in HEADING
and FOOTING statements.

AnMT or Tl conversion codeusedinHEADING
and FOOTING statements.

The date at which the calendar changes from
Julian to Gregorian, expressed as a UniVerse
internal date. The default is—-140607,
corresponding to 11 January 1583.

The number of days to skip when the calendar
changes from Julian to Gregorian. The default is
10.
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Field Name Description

23 Default DMY order The order of day, month, and year, for example,
DMY.
24 Default date separator The separator used between day, month, and

year. The default is the slash (/).

25 Default time separator The separator used between hours, minutes, and
seconds. The default isthe colon (2).

NLS.LC.TIME File Attributes (Continued)

Defining Era Names

The valuesin the ERA_NAMES field can contain the format code:
Name [ %n | [ string |

Name is the eraname.

%nisadigit from 1 through 9, or the characters +, —, or Y.

string is any text string.

The %n syntax allows erayear numbersto beincluded intheeranameand indicates
how the erayear numbers are to be calculated. If %n is omitted, %1 is assumed.
The rules for the %n syntax are as follows:

%1 — %9: The number following the % is the number to be used for the first year n
thisera. Thisis effectively an offset which is added to the erayear number. Thiswill
usualy be 1 or 2.

%+: The erayear numbers count backward relative to year numbers, that is, if era
year number 1 corresponds t