-- --

IEEE P1003.2 Draft 11.2 - September 1991

Copyright � 1991 by the Institute of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change. The publication, distribution, or copying of this draft, as well as all derivative works based on this draft, is expressly prohibited except as set forth below.

Permission is hereby granted for IEEE Standards Committee participants to reproduce this document for purposes of IEEE standardization activities only, and subject to the restrictions contained herein.

Permission is hereby also granted for member bodies and technical committees of ISO and IEC to reproduce this document for purposes of developing a national position, subject to the restrictions contained herein.

Permission is hereby also granted to the preceding entities to make limited copies of this document in an electronic form only for the stated activities.

The following restrictions apply to reproducing or transmitting the document in any form: 1) all copies or portions thereof must identify the document’s IEEE project number and draft number, and must be accompanied by this entire notice in a prominent location; 2) no portion of this document may be redistributed in any modified or abridged form without the prior approval of the IEEE Standards Department.

Other entities seeking permission to reproduce this document, or any portion thereof, for standardization or other activities, must contact the IEEE Standards Department for the appropriate license.

Use of information contained in this unapproved draft is at your own risk.

IEEE Standards Department Copyright and Permissions 445 Hoes Lane, P.O. Box 1331 Piscataway, NJ 08855-1331, USA +1 (908) 562-3800 +1 (908) 562-1571 [FAX]

-- --

1189 2.4 Character Set

1190 Table 2-3 - Character Set and Symbolic Names 1191 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1192 Symbolic Symbolic Symbolic 1193 Name

Glyph Name

Glyph Name

Glyph iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 1194 <NUL> <colon> : <circumflex>^ 1195 <alert> <semicolon> ; <circumflex-accent>^ 1196 <backspace> <less-than-sign> < <underscore> i 1197 <tab> <equals-sign> = <low-line> i 1198 <newline> <greater-than-sign> > <grave-accent>` 1199 <vertical-tab> <question-mark> ? <a> a 1200 <form-feed> <commercial-at> @ <b> b 1201 <carriage-return> <A> A <c> c 1202 <space> <B> B <d> d 1203 <exclamation-mark> ! <C> C <e> e 1204 <quotation-mark> " <D> D <f> f 1205 <number-sign> # <E> E <g> g 1206 <dollar-sign> $ <F> F <h> h 1207 <percent-sign> % <G> G <i> i 1208 <ampersand> & <H> H <j> j 1209 <apostrophe> ´ <I> I <k> k 1210 <left-parenthesis> ( <J> J <l> l 1211 <right-parenthesis> ) <K> K <m> m 1212 <asterisk> * <L> L <n> n 1213 <plus-sign> + <M> M <o> o 1214 <comma> , <N> N <p> p 1215 <hyphen> - <O> O <q> q 1216 <hyphen-minus> - <P> P <r> r 1217 <period> . <Q> Q <s> s 1218 <full-stop> . <R> R <t> t 1219 <slash> / <S> S <u> u 1220 <solidus> / <T> T <v> v 1221 <zero> 0 <U> U <w> w 1222 <one> 1 <V> V <x> x 1223 <two> 2 <W> W <y> y 1224 <three> 3 <X> X <z> z 1225 <four> 4 <Y> Y <left-brace> { 1226 <five> 5 <Z> Z <left-curly-bracket> { 1227 <six> 6 <left-square-bracket> [ <vertical-line> | 1228 <seven> 7 <backslash> \ <right-brace> } 1229 <eight> 8 <reverse-solidus> \ <right-curly-bracket> } 1230 <nine> 9 <right-square-bracket> ] <tilde> ~ 1231 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1232 Conforming implementations shall support one or more coded character sets. 1233 Each supported coded character set shall include the portable character set 1234 specified in Table 2-3. The table defines the characters in the portable character 1235 set and the corresponding symbolic character names used to identify each charac- 1236 ter in a character set description file. The names are chosen to correspond closely 1237 with character names defined in other international standards. The table con- 1238 tains more than one symbolic character name for characters whose traditional

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

54 2 Terminology and General Requirements

1239 name differs from the chosen name.

1240 This standard places only the following requirements on the encoded values of the 1241 characters in the portable character set:

1242 (1) If the encoded values associated with each member of the portable char- 1243 acter set are not invariant across all locales supported by the implemen- 1244 tation, the results achieved by an application accessing those locales are 1245 unspecified.

1246 (2) The encoded values associated with the digits ’0’ to ’9’ shall be such 1247 that the value of each character after ’0’ shall be one greater than the 1248 value of the previous character.

1249 (3) A null character, NUL , which has all bits set to zero, shall be in the set of 1250 characters.

1251 Conforming implementations shall support certain character and character set 1252 attributes, as defined in 2.5.1.

1253 2.4.1 Character Set Description File

1254 Implementations shall provide a character set description file for at least one 1255 coded character set supported by the implementation. These files are referred to 1256 elsewhere in this standard as charmap files. It is implementation defined 1257 whether or not users or applications can provide additional character set descrip- 1258 tion files. If such a capability is supported, the system documentation shall 1259 describe the rules for the creation of such files.

1260 Each character set description file shall define characteristics for the coded char- 1261 acter set and the encoding for the characters specified in Table 2-3, and may 1262 define encoding for additional characters supported by the implementation. 1263 Other information about the coded character set may also be in the file. Coded 1264 character set character values shall be defined using symbolic character names 1265 followed by character encoding values.

1266 Each symbolic name specified in Table 2-3 shall be included in the file and shall 1267 be mapped to a unique encoding value (except for those symbolic names that are 1 1268 shown with identical glyphs). If the control characters commonly associated with 1 1269 the symbolic names in Table 2-4 are supported by the implementation, the sym- 1270 bolic names and their corresponding encoding values shall be included in the file. 1 1271 Some of the values associated with the symbolic names in this table also may be 1 1272 contained in Table 2-3. 1

1273 The following declarations can precede the character definitions. Each shall con- 1274 sist of the symbol shown in the following list, starting in column 1, including the 1275 surrounding brackets, followed by one of more <blank> s, followed by the value to 1276 be assigned to the symbol.

1277 <code_set_name> The name of the coded character set for which the char- 1278 acter set description file is defined. The characters of the 1279 name shall be taken from the set of characters with 1

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

2.4 Character Set 55

1280 Table 2-4 - Control Character Set 1281 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1282 <ACK> <DC2> <ENQ> <FS> <IS4> <SOH> 1 1283 <BEL> <DC3> <EOT> <GS> <LF> <STX> 1 1284 <BS> <DC4> <ESC> <HT> <NAK> <SUB> 1 1285 <CAN> <DEL> <ETB> <IS1> <RS> <SYN> 1 1286 <CR> <DLE> <ETX> <IS2> <SI> <US> 1 1287 <DC1> <EM> <FF> <IS3> <SO> <VT> 1 1288 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1289 visible glyphs defined in Table 2-3. 1

1290 <mb_cur_max> The maximum number of bytes in a multibyte character. 1291 This shall default to 1.

1292 <mb_cur_min> An unsigned positive integer value that shall define the 1293 minimum number of bytes in a character for the encoded 1294 character set. The value shall be less than or equal to 1295 mb_cur_max . If not specified, the minimum number 1296 shall be equal to mb_cur_max .

1297 <escape_char> The escape character used to indicate that the characters 1298 following shall be interpreted in a special way, as defined 1299 later in this subclause. This shall default to backslash 1300 (\ ), which is the character glyph used in all the following 1301 text and examples, unless otherwise noted.

1302 <comment_char> The character, that when placed in column 1 of a char- 1303 map line, is used to indicate that the line shall be 1304 ignored. The default character shall be the number-sign 1305 (#).

1306 The character set mapping definitions shall be all the lines immediately following 1307 an identifier line containing the string CHARMAPstarting in column 1, and preced- 1308 ing a trailer line containing the string END CHARMAPstarting in column 1. Empty 1309 lines and lines containing a comment_char in the first column shall be ignored. 1310 Each noncomment line of the character set mapping definition (i.e., between the 1311 CHARMAPand END CHARMAPlines of the file) shall be in either of two forms:

1312 "%s %s %s\n" , <symbolic-name> , <encoding> , <comments>

1313 or

1314 "%s. . . %s %s %s\n" , <symbolic-name> , <symbolic-name> , <encoding> , 1315 <comments>

1316 In the first format, the line in the character set mapping definition defines a sin- 1317 gle symbolic name and a corresponding encoding. A symbolic name is one or more 1318 characters from the set shown with visible glyphs in Table 2-3, enclosed between 1319 angle brackets. A character following an escape character shall be interpreted as 1320 itself; for example, the sequence ‘‘<\\\>> ’’ represents the symbolic name ‘‘\> ’’

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

56 2 Terminology and General Requirements

1321 enclosed between angle brackets.

1322 In the second format, the line in the character set mapping definition defines a 1323 range of one or more symbolic names. In this form, the symbolic names shall con- 1324 sist of zero or more nonnumeric characters from the set shown with visible glyphs 1325 in Table 2-3, followed by an integer formed by one or more decimal digits. The 1326 characters preceding the integer shall be identical in the two symbolic names, and 1327 the integer formed by the digits in the second symbolic name shall be equal to or 1328 greater than the integer formed by the digits in the first name. This shall be 1329 interpreted as a series of symbolic names formed from the common part and each 1330 of the integers between the first and the second integer, inclusive. As an example, 1331 <j0101>...<j0104> is interpreted as the symbolic names <j0101> , <j0102> , 1332 <j0103> , and <j0104> , in that order.

1333 A character set mapping definition line shall exist for all symbolic names specified 1334 in Table 2-3, and shall define the coded character value that corresponds with the 1335 character glyph indicated in the table, or the coded character value that 1336 corresponds with the control character symbolic name. If the control characters 1337 commonly associated with the symbolic names in Table 2-4 are supported by the 1338 implementation, the symbolic name and the corresponding encoding value shall 1339 be included in the file. Additional unique symbolic names may be included. A 1340 coded character value can be represented by more than one symbolic name.

1341 The encoding part shall be expressed as one (for single-byte character values) or 1 1342 more concatenated decimal, octal, or hexadecimal constants in the following for- 1 1343 mats:

1344 "%cd%d" , <escape_char> , <decimal byte value>

1345 "%cx%x" , <escape_char> , <hexadecimal byte value>

1346 "%c%o", <escape_char> , <octal byte value>

1347 Decimal constants shall be represented by two or three decimal digits, preceded 2 1348 by the escape character and the lowercase letter d; for example, \d05 , \d97 , or 2 1349 \d143 . Hexadecimal constants shall be represented by two hexadecimal digits, 2 1350 preceded by the escape character and the lowercase letter x; for example, \x05 , 2 1351 \x61 , or \x8f . Octal constants shall be represented by two or three octal digits, 2 1352 preceded by the escape character; for example, \05 , \141 , or \217 . In a portable 2 1353 charmap file, each constant shall represent an 8-bit byte. Implementations sup- 2 1354 porting other byte sizes may allow constants to represent values larger than those 2 1355 that can be represented in 8-bit bytes, and to allow additional digits in constants. 2 1356 When constants are concatenated for multibyte character values, they shall be of 2 1357 the same type, and interpreted in byte order from left to right. The manner in 2 1358 which constants are represented in the character is implementation defined. 2 1359 Omitting bytes from a multibyte character definition produces undefined results. 2

1360 In lines defining ranges of symbolic names, the encoded value is the value for the 1361 first symbolic name in the range (the symbolic name preceding the ellipsis). Sub- 1362 sequent symbolic names defined by the range shall have encoding values in 1363 increasing order. For example, the line

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

2.4 Character Set 57

1364 <j0101>...<j0104> \d129\d254

1365 shall be interpreted as

1366 <j0101> \d129\d254 1367 <j0102> \d129\d255 1368 <j0103> \d130\d0 1369 <j0104> \d130\d1

1370 The comment is optional.

1371 For the interpretation of the dollar-sign and the number-sign, see 2.2.2.37 and 1372 2.2.2.93.

1373 2.4.2 Character Set Rationale. (This subclause is not a part of P1003.2)

1374 The portable character set is listed in full so there is no dependency on the 1375 ISO/IEC 646 {1}(or historically ASCII ) encoded character set, although the set is 1376 identical to the characters defined in the International Reference Version of 1377 ISO/IEC 646 {1}.

1378 This standard poses no requirement that multiple character sets or code sets be 1379 supported, leaving this as a marketing differentiation for implementors. 1380 Although multiple charmap files are supported, it is the responsibility of the 1381 implementation to provide the file(s); if only one is provided, only that one will be 1382 accessible using the localedef utility’s - f option (although in the case of just 1383 one file on the system, - f is not useful).

1384 The statement about invariance in code sets for the portable character set is 1385 worded as it is to avoid precluding implementations where multiple incompatible 1386 code sets are available (say, ASCII and EBCDIC ). The standard utilities cannot be 1387 expected to produce predictable results if they access portable characters that 1388 vary on the same implementation.

1389 The character set description file provides:

1390 — the capability to describe character set attributes (such as collation order or 1391 character classes) independent of character set encoding, and using only 1392 the characters in the portable character set. This makes it possible to 1393 create ‘‘generic’’ localedef source files for all code sets that share the 1394 portable character set (such as the ISO 8859 family or IBM Extended ASCII ).

1395 — standardized symbolic names for all characters in the portable character 1396 set, making it possible to refer to any such character regardless of encod- 1397 ing.

1398 Implementations are free to describe more than one code set in a character set 1399 description file, as long as only one encoding exists for the characters in Table 2-3. 1400 For example, if an implementation defines ISO 8859-1 {5}as the primary code set, 1401 and ISO 8859-2 {6} as an alternate set, with each character from the alternate 1402 code set preceded in data by a shift code, a character set description file could con- 1403 tain a complete description of the primary set and those characters from the 1404 secondary that are not identical, the encoding of the latter including the shift

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

58 2 Terminology and General Requirements

1405 code.

1406 Implementations are free to choose their own symbolic names, as long as the 1407 names identified by this standard are also defined; this provides support for 1408 already existing ‘‘character names.’’

1409 The names selected for the members of the portable character set follow the 1410 ISO 8859 {5}and the ISO/IEC 10646 {B11}standards. However, several commonly 1411 used UNIX system names occur as synonyms in the list:

1412 — The traditional UNIX system names are used for control characters.

1413 — The word ‘‘slash’’is in addition to ‘‘solidus.’’ 1

1414 — The word ‘‘backslash’’ is in addition to ‘‘reverse-solidus.’’ 1

1415 — The word ‘‘hyphen’’ in addition to ‘‘hyphen-minus.’’

1416 — The word ‘‘period’’in addition to ‘‘full-stop.’’

1417 — For the digits, the word ‘‘digit’’is eliminated.

1418 — For letters, the words ‘‘Latin Capital Letter’’ and ‘‘Latin Small Letter’’ are 1419 eliminated.

1420 — The words ‘‘left-brace’’ and ‘‘right-brace’’ in addition to ‘‘left-curly-bracket’’ 1421 and ‘‘right-curly-bracket.’’

1422 — The names of the digits are preferred over the numbers, to avoid possible 1423 confusion between ‘‘0’’and ‘‘O’’,and between ‘‘1’’and ‘‘l’’(one and the letter 1424 ell).

1425 The names for the control characters in Table 2-4 were taken from ISO 4873 {4}.

1426 The charmap file was introduced to resolve problems with the portability of, espe- 1427 cially, localedef sources. This standard assumes that the portable character 1 1428 set is constant across all locales, but does not prohibit implementations from sup- 1 1429 porting two incompatible codings, such as both ASCII and EBCDIC. Such ‘‘dual- 1 1430 support’’ implementations should have all charmaps and localedef sources 1 1431 encoded using one portable character set, in effect ‘‘cross-compiling’’ for the other 1 1432 environment. Naturally, charmaps (and localedef sources) are only portable 1 1433 without transformation between systems using the same encodings for the port- 1 1434 able character set. They can, however, be transformed between two sets using 1 1435 only a subset of the actual characters (the portable set). However, the particular 1 1436 coded character set used for an application or an implementation does not neces- 1437 sarily imply different characteristics or collation: on the contrary, these attri- 1438 butes should in many cases be identical, regardless of code set. The charmap pro- 1439 vides the capability to define a common locale definition for multiple code sets (the 1440 same localedef source can be used for code sets with different extended charac- 1441 ters; the ability in the charmap to define ‘‘empty’’ names allows for characters 1442 missing in certain code sets).

1443 In addition, several implementors have expressed an interest in using the char- 1444 map concept to provide the information required for support of multiple character 1445 sets. Examples of such information is encoding mechanism, string parsing rules,

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

2.4 Character Set 59

1446 default font information, etc. Such extensions are not described here.

1447 The <escape_char> declaration was added at the request of the international 1448 community to ease the creation of portable charmap files on terminals not imple- 1449 menting the default backslash escape. (This approach was adopted because this 1450 is a new interface invented by POSIX. 2. Historical interfaces, such as the shell 1451 command language and awk, have not been modified to accommodate this type of 1452 terminal.) The <comment_char> declaration was added at the request of the 1453 international community to eliminate the potential confusion between the number 1454 sign and the pound sign.

1455 The octal number notation with no leading zero required was selected to match 1 1456 those of awk and tr and is consistent with that used by localedef . To avoid 1 1457 confusion between an octal constant and the backreferences used in localedef 1 1458 source, the octal, hexadecimal, and decimal constants must contain at least two 1 1459 digits. As single-digit constants are relatively rare, this should not impose any 1 1460 significant hardship. Each of the constants includes ‘‘two or more’’ digits to 1 1461 account for systems in which the byte size is larger than eight bits. For example, 1 1462 a Unicode system that has defined 16-bit bytes may require six octal, four hexade- 1 1463 cimal, and five decimal digits. 1

1464 The decimal notation is supported because some newer international standards 1465 define character values in decimal, rather than in the old column/row notation.

1466 The charmap identifies the coded character sets supported by an implementation. 1467 At least one charmap must be provided, but no implementation is required to pro- 1468 vide more than one. Likewise, implementations can allow users to generate new 1469 charmaps (for instance for a new version of the 8859 family of coded character 1470 sets), but does not have to do so. If users are allowed to create new charmaps, the 1471 system documentation must describe the rules that apply (for instance: ‘‘only 1472 coded character sets that are supersets of ISO/IEC 646 {1}IRV, no multibyte char- 1473 acters, etc.’’)

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

60 2 Terminology and General Requirements

1474 2.5 Locale

1475 A locale is the definition of the subset of a user’s environment that depends on 1476 language and cultural conventions. It is made up from one or more categories. 1477 Each category is identified by its name and controls specific aspects of the 1478 behavior of components of the system. Category names correspond to the follow- 1479 ing environment variable names:

1480 LC_CTYPE Character classification and case conversion.

1481 LC_COLLATE Collation order.

1482 LC_TIME Date and time formats.

1483 LC_NUMERIC Numeric, nonmonetary formatting.

1484 LC_MONETARY Monetary formatting.

1485 LC_MESSAGES Formats of informative and diagnostic messages and 1486 interactive responses.

1487 Conforming implementations shall provide the standard utilities and the inter- 1 1488 faces in Annex B (if that option is supported) with the capability to modify their 1 1489 behavior based on the current locale, as defined in the Environment Variables 1 1490 subclause for each utility and interface. 1

1491 Locales other than those supplied by the implementation can be created via the 1492 localedef utility (see 4.35), provided that the {POSIX 2_LOCALEDEF } symbol is 1493 defined on the system; see 2.13.2. Otherwise, only the implementation-provided 1494 locale(s) can be used. The input to the utility is described in 2.5.2. The value that 1495 shall be used to specify a locale when using environment variables shall be the 1496 string specified as the name operand to the localedef utility when the locale 1497 was created. The strings "C" and " POSIX" are reserved as identifiers for the 1498 POSIX Locale (see 2.5.1.) When the value of a locale environment variable begins 1499 with a slash (/ ), it shall be interpreted as the pathname of the locale definition. If 1500 the value of the locale value does not begin with a slash, the mechanism used to 1501 locate the locale is implementation defined.

1502 If different character sets are used by the locale categories, the results achieved 1503 by an application utilizing these categories is undefined. Likewise, if different 1504 code sets are used for the data being processed by interfaces whose behavior is 1505 dependent on the current locale, or the code set is different from the code set 1506 assumed when the locale was created, the result is also undefined.

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

2.5 Locale 61