-- --

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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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

918 B.7 C Binding for Command Option Parsing

919 Function: getopt ()

920 B.7.1 Synopsis

921 #include <unistd.h>

922 int getopt(int argc , char * const argv [ ], const char *optstring ); 1

923 extern char *optarg; 924 extern int optind, opterr, optopt;

925 B.7.2 Description

926 The getopt () function is a command-line parser that can be used by applications 927 that follow Utility Syntax Guidelines 3, 4, 5, 6, 7, 9, and 10 in 2.10.2. The 928 remaining guidelines are not addressed by getopt () and are the responsibility of 929 the application.

930 The parameters argc and argv are the argument count and argument array as 931 passed to main (). The argument optstring is a string of recognized option charac- 932 ters; if a character is followed by a colon, the option takes an argument. All 933 option characters allowed by Utility Syntax Guideline 3 are allowed in optstring . 934 The implementation may accept other characters as an extension.

935 The variable optind is the index of the next element of the argv [] vector to be pro- 936 cessed. It is initialized to 1 by the system, and getopt () updates it when it finishes 937 with each element of argv []. When an element of argv [] contains multiple option 938 characters, it is unspecified how getopt () determines which options have already 939 been processed.

940 The getopt () function shall return the next option character from argv that 941 matches a character in optstring , if there is one that matches. If the option takes 1 942 an argument, getopt () shall set the variable optarg to point to the option- 943 argument as follows:

944 (1) If the option was the last character in the string pointed to by an element 945 of argv , then optarg contains the next element of argv , and optind shall 946 be incremented by 2. If the resulting value of optind is not less than 947 argc , this indicates a missing option argument, and getopt () shall return 948 an error indication.

949 (2) Otherwise, optarg points to the string following the option character in 950 that element of argv , and optind shall be incremented by 1.

951 If, when getopt () is called, argv [optind ] is NULL , *argv [optind ] is not the charac- 952 ter - , or argv [optind ] points to the string "- ", getopt () shall return - 1 without 953 changing optind . If argv [optind ] points to the string "- - ", getopt () shall return - 1 954 after incrementing optind .

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

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

955 If getopt () encounters an option character that is not contained in optstring , it 956 shall return the question-mark (?) character. If it detects a missing option argu- 957 ment, it shall return the colon character (: ) if the first character of optstring was 958 a colon, or a question-mark character otherwise. In either case, getopt () shall set 959 the variable optopt to the option character that caused the error. If the applica- 960 tion has not set the variable opterr to zero and the first character of optstring is 961 not a colon, getopt () shall also print a diagnostic message to standard error using 1 962 the formatting rules specified for the getopts utility (see 4.27.6.2). 1

963 B.7.3 Returns

964 The getopt () function shall return the next option character specified on the com- 965 mand line. The value - 1 shall be returned when all command line options have 966 been parsed.

967 B.7.4 Errors

968 If an invalid option is encountered, getopt () shall return a question-mark charac- 969 ter. If an option with a missing option argument is encountered, getopt () shall 970 return either a question-mark or a colon, as described previously.

971 B.7.5 Rationale. (This subclause is not a part of P1003.2)

972 Examples, Usage

973 The getopt () function is only required to support option characters included in 974 Guideline 3. Many historical implementations of getopt () support other charac- 975 ters as options. This is an allowed extension, but applications that use extensions 976 are not maximally portable. Note that support for multibyte option characters is 977 only possible when such characters can be represented as type int .

978 The code fragment in Figure B-4 shows how one might process the arguments for 979 a utility that can take the mutually exclusive options a and b and the options f 980 and o, both of which require arguments.

981 The code in Figure B-4 accepts any of the following as equivalent:

982 cmd - ao arg path path 983 cmd - a - o arg path path 984 cmd - o arg - a path path 985 cmd - a - o arg - - path path 986 cmd - a - oarg path path 987 cmd - aoarg path path

988 History of Decisions Made

989 Support for the optopt variable was added in Draft 9. This documents historical 990 practice, and allows the application to obtain the identity of the invalid option.

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

B.7 C Binding for Command Option Parsing 797

P1003.2/D11.2 INFORMATION TECHNOLOGY—POSIX

991 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

992 #include <unistd.h>

993 int main (int argc, char *argv[ ]) 1 994 { 1 995 int c, bflg, aflg, errflg = 0; 1 996 char *ifile, *ofile; 1 997 extern char *optarg; 998 extern int optind, optopt; 999 . . . 1000 while ((c = getopt(argc, argv, ":abf:o:")) != -1) { 1001 switch (c) { 1002 case ’a’: 1003 if (bflg) 1004 errflg = 1; 1 1005 else 1006 aflg = 1; 1 1007 break; 1008 case ’b’: 1009 if (aflg) 1010 errflg = 1; 1 1011 else 1012 bflg = 1; 1 1013 bproc( ); 1014 break; 1015 case ’f’: 1016 ifile = optarg; 1017 break; 1018 case ’o’: 1019 ofile = optarg; 1020 break; 1021 case ’:’: / * -f or -o without option-arg */ 1 1022 fprintf (stderr, 1 1023 "Option -%c requires an option-argument\n", 1 1024 optopt); 1 1025 errflg = 1; 1 1026 break; 1027 case ’?’: 1028 fprintf (stderr, 1029 "Unrecognized option: -%c\n", optopt); 1030 errflg = 1; 1 1031 break; 1032 } 1033 } 1034 if (errflg) { 1035 fprintf(stderr, "usage: . . . "); 1036 exit(2); 1037 } 1038 for ( ; optind < argc; optind++) { 1039 if (access(argv[optind], R_OK)) { 1040 . . . 1041 } 1042 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1043 Figure B-4 - Argument Processing with getopt ()

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

798 B C Language Bindings Option

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

1044 The description was extensively rewritten in Draft 9 to be more explicit about how 1045 optarg and optind are set, and to recognize that this routine deals with a vector of 1046 string pointers, not directly with a shell command line.

1047 The description was modified in Draft 9 to make it clear that getopt (), like the 1048 getopts utility, shall deal with option-arguments whether separated from the 1049 option by <blank> s or not. Note that the requirements on getopt () and getopts 1050 are more stringent than the Utility Syntax Guidelines.

1051 The getopt () function has been changed to return - 1, rather than EOF, so that 1052 <stdio.h> is not required.

1053 The special significance of a colon as the first character of optstring was added in 1 1054 Draft 11 to make getopt () consistent with the getopts utility. It allows an appli- 1 1055 cation to make a distinction between a missing argument and an incorrect option 1 1056 letter without having to examine the option letter. It is true that a missing argu- 1 1057 ment can only be detected in one case, but that is a case that has to be considered. 1

1058 B.8 C Binding for Generate Pathnames Matching a Pattern

1059 Functions: glob (), globfree ()

1060 B.8.1 Synopsis

1061 #include <glob.h>

1062 int glob(const char *pattern , int flags , 1063 int (*errfunc )(const char *epath , int eerrno ), glob_t *pglob);

1064 void globfree(glob_t *pglob);

1065 B.8.2 Description

1066 The glob () function is a pathname generator that implements the rules defined in 1067 3.13, with optional support for rule (3) in 3.13.3.

1068 The header <glob.h> defines the structure type glob_t , which includes at least 1069 the members shown in Table B-12.

1070 The argument pattern is a pointer to a pathname pattern to be expanded. The 1071 glob () function shall match all accessible pathnames against this pattern and 1072 develop a list of all pathnames that match. In order to have access to a path- 1073 name, glob () requires search permission on every component of a path except the 1074 last and read permission on each directory of any filename component of pattern 1075 that contains any of the special characters *, ? or [ . The glob () function stores 1076 the number of matched pathnames into pglob->gl_pathc and a pointer to a list of 1077 pointers to pathnames into pglob->gl_pathv . The pathnames are in sort order as 1078 defined by 2.2.2.30. The first pointer after the last pathname shall be NULL . If 1079 the pattern does not match any pathnames, the returned number of matched 1080 paths is set to zero.

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

B.8 C Binding for Generate Pathnames Matching a Pattern 799