-- --

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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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]

-- --

P1003.2/D11.2 INFORMATION TECHNOLOGY—POSIX

1249 Since /dev/null is not a regular file, no error is generated by redirecting to it in 1250 noclobber mode.

1251 The case of a missing delimiter at the end of a here-document is not specified. 1252 This is considered an error in the script (one that sometimes can be difficult to 1253 diagnose), although some systems have treated end-of-file as an implicit delimiter.

1254 Tilde expansion is not performed on a here-document because the data is treated 1 1255 as if it were enclosed in double-quotes. 1

1256 3.8 Exit Status and Errors

1257 3.8.1 Consequences of Shell Errors

1258 For a noninteractive shell, an error condition encountered by a special built-in 1259 (see 3.14) or other type of utility shall cause the shell to write a diagnostic mes- 1260 sage to standard error and exit as shown in the following table:

1261 Special Built-in Other Utilities

hhhhhhhhhhhhhhhhh hhhhhhhhhhhhhhh

1262 Shell language syntax error shall exit shall exit 1263 Utility syntax error (option or operand 1264 error)

shall exit shall not exit

1265 Redirection error shall exit shall not exit 1266 Variable assignment error shall exit shall not exit 1267 Expansion error shall exit shall exit 1268 Command not found n/a may exit 1269 dot script not found shall exit n/a

1270 An ‘‘expansion error’’ is one that occurs when the shell expansions defined in 3.6 1271 are carried out (e.g., ${x!y} , because ! is not a valid operator); an implementa- 1272 tion may treat these as syntax errors if it is able to detect them during tokeniza- 1273 tion, rather than during expansion.

1274 If any of the errors shown as ‘‘shall (may) exit’’ occur in a subshell, the subshell 1275 shall (may) exit with a nonzero status, but the script containing the subshell shall 1276 not exit because of the error.

1277 In all of the cases shown in the table, an interactive shell shall write a diagnostic 1278 message to standard error without exiting.

1279 3.8.2 Exit Status for Commands

1280 Each command has an exit status that can influence the behavior of other shell 1281 commands. The exit status of commands that are not utilities are documented in 1282 this subclause. The exit status of the standard utilities are documented in their 1283 respective clauses.

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

214 3 Shell Command Language

Part 2: SHELL AND UTILITIES P1003.2/D11.2

1284 If a command is not found by the shell, the exit status shall be 127. If the com- 1 1285 mand name is found, but it is not an executable utility, the exit status shall be 1 1286 126. See 3.9.1.1. Applications that invoke utilities without using the shell should 1 1287 use these exit status values to report similar errors. 1

1288 If a command fails during word expansion or redirection, its exit status shall be 1289 greater than zero.

1290 Internally, for purposes of deciding if a command exits with a nonzero exit status, 1291 the shell shall recognize the entire status value retrieved for the command by the 1292 equivalent of the POSIX .1 {8}wait () function WEXITSTATUS macro. When report- 1293 ing the exit status with the special parameter ?, the shell shall report the full 1294 eight bits of exit status available. The exit status of a command that terminated 1295 because it received a signal shall be reported as greater than 128.

1296 3.8.3 Exit Status and Errors Rationale. (This subclause is not a part of P1003.2)

1297 There is a historical difference in sh and ksh noninteractive error behavior. 1298 When a command named in a script is not found, some implementations of sh exit 1299 immediately, but ksh continues with the next command. Thus, POSIX. 2 says that 1300 the shell ‘‘may’’exit in this case. This puts a small burden on the programmer, 1301 who will have to test for successful completion following a command if it is impor- 1302 tant that the next command not be executed if the previous was not found. If it is 1303 important for the command to have been found, it was probably also important for 1304 it to complete successfully. The test for successful completion would not need to 1305 change.

1306 Historically, shells have returned an exit status of 128+ n, where n represents the 1307 signal number. Since signal numbers are not standardized, there is no portable 1308 way to determine which signal caused the termination. Also, it is possible for a 1309 command to exit with a status in the same range of numbers that the shell would 1310 use to report that the command was terminated by a signal. Implementations are 1 1311 encouraged to chose exit values greater than 256 to indicate programs that ter- 1 1312 minated by a signal so that the exit status cannot be confused with an exit status 1 1313 generated by a normal termination. 1

1314 Historical shells make the distinction between ‘‘utility not found’’ and ‘‘utility 1 1315 found but cannot execute’’ in their error messages. By specifying two seldomly 1 1316 used exit status values for these cases, 127 and 126 respectively, this gives an 1 1317 application the opportunity to make use of this distinction without having to 1 1318 parse an error message that would probably change from locale to locale. The 1 1319 POSIX. 2 command , env , nohup , and xargs utilities also have been specified to use 1 1320 this convention. 1

1321 When a command fails during word expansion or redirection, most historical 1322 implementations exit with a status of 1. However, there was some sentiment that 1323 this value should probably be much higher, so that an application could distin- 1324 guish this case from the more normal exit status values. Thus, the language 1325 ‘‘greater than zero’’ was selected to allow either method to be implemented.

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

3.8 Exit Status and Errors 215

P1003.2/D11.2 INFORMATION TECHNOLOGY—POSIX

1326 3.9 Shell Commands

1327 This clause describes the basic structure of shell commands. The following com- 1328 mand descriptions each describe a format of the command that is only used to aid 1329 the reader in recognizing the command type, and does not formally represent the 1330 syntax. Each description discusses the semantics of the command; for a formal 1331 description of the command language, consult the grammar in 3.10.

1332 A command is one of the following:

1333 — simple command (see 3.9.1)

1334 — pipeline (see 3.9.2)

1335 — list or compound-list (see 3.9.3)

1336 — compound command (see 3.9.4)

1337 — function definition (see 3.9.5).

1338 Unless otherwise stated, the exit status of a command is that of the last simple 1339 command executed by the command. There is no limit on the size of any shell 1340 command other than that imposed by the underlying system (memory constraints, 1341 {ARG_MAX},etc.).

1342 3.9.0.1 Shell Commands Rationale. (This subclause is not a part of P1003.2)

1343 A description of an ‘‘empty command’’ was removed from an earlier draft because 1 1344 it is only relevant in the cases of sh -c "" , system("") , or an empty shell- 1 1345 script file (such as the implementation of true on some historical systems). Since 1 1346 it is no longer mentioned in POSIX. 2, it falls into the silently unspecified category 1 1347 of behavior where implementations can continue to operate as they have histori- 1 1348 cally, but conforming applications will not construct empty commands. (However, 1 1349 note that sh does explicitly state an exit status for an empty string or file.) In an 1 1350 interactive session or a script with other commands, extra <newline> s or semi- 1351 colons, such as

1352 $ false 1353 $ 1354 $ echo $? 1355 1

1356 would not qualify as the empty command described here because they would be 1357 consumed by other parts of the grammar.

1358 3.9.1 Simple Commands

1359 A simple command is a sequence of optional variable assignments and redirec- 1360 tions, in any sequence, optionally followed by words and redirections, terminated 1361 by a control operator.

1362 When a given simple command is required to be executed (i.e., when any condi- 1 1363 tional construct such as an AND-OR list or a case statement has not bypassed the 1

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

216 3 Shell Command Language