-- --

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of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change.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

-- --

3505 4.13 cp — Copy files

3506 4.13.1 Synopsis

3507 cp [- fip ] source_file target_file 2

3508 cp [- fip ] source_file ... target 2

3509 cp - R [- fip ] source_file ... target 2

3510 cp - r [- fip ] source_file ... target 2

3511 4.13.2 Description

3512 The first synopsis form is denoted by two operands, neither of which are existing 3513 files of type directory. The cp utility shall copy the contents of source_file to the 3514 destination path named by target_file.

3515 The second synopsis form is denoted by two or more operands where the - R or - r 3516 options are not specified and the first synopsis form is not applicable. It shall be 3517 an error if any source_file is a file of type directory, if target does not exist, or if 3518 target is a file of a type defined by POSIX .1 {8},but is not a file of type directory. 3519 The cp utility shall copy the contents of each source_file to the destination path 3520 named by the concatenation of target, a slash character, and the last component of 3521 source_file.

3522 The third and fourth synopsis forms are denoted by two or more operands where 3523 the - R or - r options are specified. The cp utility shall copy each file in the file 3524 hierarchy rooted in each source_file to a destination path named as follows.

3525 If target exists and is a file of type directory, the name of the corresponding desti- 3526 nation path for each file in the file hierarchy shall be the concatenation of target, a 3527 slash character, and the pathname of the file relative to the directory containing 3528 source_file.

3529 If target does not exist, and two operands are specified, the name of the 3530 corresponding destination path for source_file shall be target; the name of the 3531 corresponding destination path for all other files in the file hierarchy shall be the 3532 concatenation of target, a slash character, and the pathname of the file relative to 3533 source_file.

3534 It shall be an error if target does not exist and more than two operands are 3535 specified, or if target exists and is a file of a type defined by POSIX .1 {8},but is not 3536 a file of type directory.

3537 In the following description, source_file refers to the file that is being copied, 3538 whether specified as an operand or a file in a file hierarchy rooted in a source_file 3539 operand. The term dest_file refers to the file named by the destination path.

3540 For each source_file, the following steps shall be taken:

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

4.13 cp — Copy files 359

3541 (1) If source_file references the same file as dest_file, cp may write a diagnos- 3542 tic message to standard error; it shall do nothing more with source_file 1 3543 and shall go on to any remaining files. 1

3544 (2) If source_file is of type directory, the following steps shall be taken:

3545 (a) If neither the - R or - r options were specified, cp shall write a diag- 3546 nostic message to standard error, do nothing more with source_file, 3547 and go on to any remaining files.

3548 (b) If source_file was not specified as an operand and source_file is dot 3549 or dot-dot, cp shall do nothing more with source_file and go on to 3550 any remaining files.

3551 (c) If dest_file exists and it is a file type not specified by POSIX .1 {8},the 3552 behavior is implementation defined.

3553 (d) If dest_file exists and it is not of type directory, cp shall write a 3554 diagnostic message to standard error, do nothing more with 3555 source_file or any files below source_file in the file hierarchy, and go 3556 on to any remaining files.

3557 (e) If the directory dest_file does not exist, it shall be created with file 3558 permission bits set to the same value as those of source_file , 3559 modified by the file creation mask of the user if the - p option was 3560 not specified, and then bitwise inclusively ORed with S_IRWXU. If 3561 dest_file cannot be created, cp shall write a diagnostic message to 3562 standard error, do nothing more with source_file, and go on to any 3563 remaining files. It is unspecified if cp shall attempt to copy files in 3564 the file hierarchy rooted in source_file.

3565 (f) The files in the directory source_file shall be copied to the directory 3566 dest_file, taking the four steps [(1)-(4)] listed here with the files as 3567 source_file s.

3568 (g) If dest_file was created, its file permission bits shall be changed (if 3569 necessary) to be the same as those of source_file, modified by the file 3570 creation mask of the user if the - p option was not specified.

3571 (h) The cp utility shall do nothing more with source_file and go on to 3572 any remaining files.

3573 (3) If source_file is of type regular file, the following steps shall be taken: 1

3574 (a) If dest_file exists, the following steps are taken:

3575 [1] If the - i option is in effect, the cp utility shall write a prompt 3576 to the standard error and read a line from the standard input. 3577 If the response is not affirmative, cp shall do nothing more 3578 with source_file and go on to any remaining files.

3579 [2] A file descriptor for dest_file shall be obtained by performing 3580 actions equivalent to the POSIX .1 {8}open () function call using 3581 dest_file as the path argument, and the bitwise inclusive OR of 3582 O_WRONLY and O_TRUNC as the oflag argument.

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

360 4 Execution Environment Utilities

3583 [3] If the attempt to obtain a file descriptor fails and the - f option 2 3584 is in effect, cp shall attempt to remove the file by performing 2 3585 actions equivalent to the POSIX .1 {8}unlink () function called 2 3586 using dest_file as the path argument. If this attempt succeeds, 2 3587 cp shall continue with step (3b). 2

3588 (b) If dest_file does not exist, a file descriptor shall be obtained by per- 3589 forming actions equivalent to the POSIX .1 {8}open () function called 3590 using dest_file as the path argument, and the bitwise inclusive OR 3591 of O_WRONLY and O_CREAT as the oflag argument. The file per- 3592 mission bits of source_file shall be the mode argument.

3593 (c) If the attempt to obtain a file descriptor fails, cp shall write a diag- 3594 nostic message to standard error, do nothing more with source_file, 3595 and go on to any remaining files.

3596 (d) The contents of source_file shall be written to the file descriptor. 3597 Any write errors shall cause cp to write a diagnostic message to 3598 standard error and continue to step (3)(e).

3599 (e) The file descriptor shall be closed.

3600 (f) The cp utility shall do nothing more with source_file. If a write 2 3601 error occurred in step (3d), it is unspecified if cp continues with any 2 3602 remaining files. If no write error occurred in step (3d), cp shall go 2 3603 on to any remaining files. 2

3604 (4) Otherwise, the following steps shall be taken:

3605 (a) If the - r option was specified, the behavior is implementation 1 3606 defined. 1

3607 (b) If the - R option was specified, the following steps shall be taken: 1

3608 [1] The dest_file shall be created with the same file type as 1 3609 source_file . 1

3610 [2] If source_file is a file of type FIFO , the file permission bits shall 1 3611 be the same as those of source_file, modified by the file crea- 3612 tion mask of the user if the - p option was not specified. Oth- 3613 erwise, the permissions, owner ID, and group ID of dest_file are 3614 implementation defined.

3615 If this creation fails for any reason, cp shall write a diagnostic 3616 message to standard error, do nothing more with source_file, 3617 and go on to any remaining files.

3618 If the implementation provides additional or alternate access control mechanisms 3619 (see 2.2.2.55), their effect on copies of files is implementation-defined.

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

4.13 cp — Copy files 361

3620 4.13.3 Options

3621 The cp utility shall conform to the utility argument syntax guidelines described 3622 in 2.10.2.

3623 The following options shall be supported by the implementation:

3624 - f If a file descriptor for a destination file cannot be obtained, as 2 3625 described in step (3a)[2], attempt to unlink the destination file 2 3626 and proceed. 2

3627 - i Write a prompt to standard error before copying to any existing 3628 destination file. If the response from the standard input is 3629 affirmative, the copy shall be attempted, otherwise not.

3630 - p Duplicate the following characteristics of each source file in the 3631 corresponding destination file:

3632 (1) The time of last data modification and time of last access. If 3633 this duplication fails for any reason, cp shall write a diag- 3634 nostic message to standard error.

3635 (2) The user ID and group ID. If this duplication fails for any 3636 reason, it is unspecified whether cp writes a diagnostic mes- 3637 sage to standard error.

3638 (3) The file permission bits and the S_ISUID and S_ISGID bits. 3639 Other, implementation-defined, bits may be duplicated as 3640 well. If this duplication fails for any reason, cp shall write a 3641 diagnostic message to standard error.

3642 If the user ID or the group ID cannot be duplicated, the file per- 3643 mission bits S_ISUID and S_ISGID shall be cleared. If these bits 3644 are present in the source file but are not duplicated in the desti- 3645 nation file, it is unspecified whether cp writes a diagnostic mes- 3646 sage to standard error.

3647 The order in which the preceding characteristics are duplicated is 3648 unspecified. The dest_file shall not be deleted if these characteris- 3649 tics cannot be preserved.

3650 - R Copy file hierarchies.

3651 - r Copy file hierarchies. The treatment of special files is implemen- 1 3652 tation defined. 1

3653 4.13.4 Operands

3654 The following operands shall be supported by the implementation:

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

362 4 Execution Environment Utilities

3655 source_file A pathname of a file to be copied.

3656 target_file A pathname of an existing or nonexisting file, used for the output 3657 when a single file is copied.

3658 target A pathname of a directory to contain the copied file(s).

3659 4.13.5 External Influences

3660 4.13.5.1 Standard Input

3661 Used to read an input line in response to each prompt specified in Standard 3662 Error. Otherwise, the standard input shall not be used.

3663 4.13.5.2 Input Files

3664 The input files specified as operands may be of any file type.

3665 4.13.5.3 Environment Variables

3666 The following environment variables shall affect the execution of cp :

3667 LANG This variable shall determine the locale to use for the 3668 locale categories when both LC_ALL and the correspond- 3669 ing environment variable (beginning with LC_) do not 3670 specify a locale. See 2.6.

3671 LC_ALL This variable shall determine the locale to be used to over- 3672 ride any values for locale categories specified by the set- 3673 tings of LANG or any environment variables beginning 3674 with LC_.

3675 LC_COLLATE This variable shall determine the locale for the behavior of 3676 ranges, equivalence classes, and multicharacter collating 3677 elements used in the extended regular expression defined 3678 for the yesexpr locale keyword in the LC_MESSAGES 3679 category.

3680 LC_CTYPE This variable shall determine the locale for the interpreta- 3681 tion of sequences of bytes of text data as characters (e.g., 3682 single- versus multibyte characters in arguments) and the 3683 behavior of character classes used in the extended regular 3684 expression defined for the yesexpr locale keyword in the 3685 LC_MESSAGES category.

3686 LC_MESSAGES This variable shall determine the processing of affirmative 3687 responses and the language in which messages should be 3688 written.

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

4.13 cp — Copy files 363

3689 4.13.5.4 Asynchronous Events 3690 Default.

3691 4.13.6 External Effects

3692 4.13.6.1 Standard Output 3693 None.

3694 4.13.6.2 Standard Error 3695 A prompt shall be written to standard error under the conditions specified in 3696 4.13.2. The prompt shall contain the destination pathname, but its format is oth- 3697 erwise unspecified. Otherwise, the standard error shall be used only for diagnos- 3698 tic messages.

3699 4.13.6.3 Output Files 3700 The output files may be of any type.

3701 4.13.7 Extended Description 3702 None.

3703 4.13.8 Exit Status 3704 The cp utility shall exit with one of the following values: 3705 0 No error occurred. 3706 >0 An error occurred.

3707 4.13.9 Consequences of Errors 3708 If cp is prematurely terminated by a signal or error, files or file hierarchies may 3709 be only partially copied and files and directories may have incorrect permissions 3710 or access and modification times.

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

364 4 Execution Environment Utilities

3711 4.13.10 Rationale. (This subclause is not a part of P1003.2)

3712 Examples, Usage

3713 None.

3714 History of Decisions Made 2 3715 The - i option exists on BSD systems, giving applications and users a way to avoid 3716 accidentally removing files when copying. Although the 4.3BSD version does not 3717 prompt if the standard input is not a terminal, the working group decided that 3718 use of - i is a request for interaction, so when the destination path exists, the util- 3719 ity takes instructions from whatever responds on standard input.

3720 The exact format of the interactive prompts is unspecified. Only the general 3721 nature of the contents of prompts are specified, because implementations may 3722 desire more descriptive prompts than those used on historical implementations. 3723 Therefore, an application using the - i option relies on the system to provide the 3724 most suitable dialogue directly with the user, based on the behavior specified.

3725 The - p option is historical practice on BSD systems, duplicating the time of last 3726 data modification and time of last access. POSIX. 2 extends it to preserve the user 3727 and group IDs, as well as the file permissions. This requirement has obvious 3728 problems in that the directories are almost certainly modified after being copied. 3729 This specification requires that the modification times be preserved even so. The 3730 statement that the order in which the characteristics are duplicated is unspecified 3731 is to permit implementations to provide the maximum amount of security for the 3732 user. Implementations should take into account the obvious security issues 3733 involved in setting the owner, group, and mode in the wrong order or creating 3734 files with an owner, group, or mode different from the final value.

3735 It is unspecified whether cp writes diagnostic messages when the user and group 3736 IDs cannot be set due to the widespread practice of users using - p to duplicate 3737 some portion of the file characteristics, indifferent to the duplication of others. 3738 Historic implementations only write diagnostic messages on errors other than 3739 [EPERM ].

3740 The - r option is historical practice on BSD and BSD-derived systems, copying file 3741 hierarchies as opposed to single files. This functionality is used heavily in exist- 3742 ing applications and its loss would significantly decrease consensus. The - R 3743 option was added as a close synonym to the - r option, selected for consistency 3744 with all other options in the standard that do recursive directory descent.

3745 The difference between - R and - r is in the treatment by cp of file types other 3746 than regular and directory. The original - r flag, for historic reasons, does not 3747 handle special files any differently than regular files, but always reads the file 3748 and copies its contents. This has obvious problems in the presence of special file 3749 types, for example character devices, FIFO s, and sockets. The current cp utility 3750 specification is intended to require that the - R option recreate the file hierarchy 3751 and that the - r option support historical practice. It is anticipated that a future

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

4.13 cp — Copy files 365

3752 version of this standard will deprecate the - r option, and for that reason, there 3753 has been no attempt to fix its behavior with respect to FIFO s or other file types 3754 where copying the file is clearly wrong. However, some systems support - r with 1 3755 the same abilities as the - R defined in POSIX. 2. To accommodate them as well as 1 3756 systems that do not, the differences between - r and - R are implementation 1 3757 defined. Implementations may make them identical. 1

3758 When a failure occurs during the copying of a file hierarchy, cp is required to 3759 attempt to copy files that are on the same level in the hierarchy or above the file 3760 where the failure occurred. It is unspecified if cp shall attempt to copy files below 3761 the file where the failure occurred (which cannot succeed in any case).

3762 Permissions, owners, and groups of created special file types have been deli- 3763 berately left as implementation defined. This is to allow systems to satisfy special 3764 requirements (for example, allowing users to create character special devices, but 3765 requiring them to be owned by a certain group). In general, it is strongly sug- 3766 gested that the permissions, owner, and group be the same as if the user had run 3767 the traditional mknod , ln , or other utility to create the file. It is also probable 3768 that additional privileges will be required to create block, character, or other, 3769 implementation-specific, special file types.

3770 Additionally, the - p option explicitly requires that all set-user- ID and set-group- 1 3771 ID permissions be discarded if any of the owner or group IDs cannot be set. This 3772 is to keep users from unintentionally giving away special privilege when copying 3773 programs.

3774 When creating regular files, historical versions of cp use the mode of the source 3775 file as modified by the file mode creation mask. Other choices would have been to 3776 use the mode of the source file unmodified by the creation mask, or to use the 3777 same mode as would be given to a new file created by the user, plus the execution 3778 bits of the source file, and then modified by the file mode creation mask. In the 3779 absence of any strong reason to change historic practice, it was in large part 3780 retained.

3781 The one difference is that the set-user- ID and set-group- ID bits are explicitly 3782 cleared when files are created. This is to prevent users from creating programs 3783 that are set-user- ID/set-group- ID to them when copying files or to make set-user- 3784 ID/set-group- ID files accessible to new groups of users. For example, if a file is 3785 set-user- ID and the copy has a different group ID than the source, a new group of 3786 users have execute permission to a set-user- ID program than did previously. In 3787 particular, this is a problem for super-users copying users’ trees. A finer granu- 3788 larity of protection could be specified, in that the set-user- ID/set-group- ID bits 3789 could be retained under certain conditions even if the owner or group could not be 3790 set, based on a determination that no additional privileges were provided to any 3791 users. This was not seen as sufficiently useful for the added complexity.

3792 When creating directories, historical versions of cp use the mode of the source 3793 directory, plus read, write, and search bits for the owner, as modified by the file 3794 mode creation mask. This is done so that cp can copy trees where the user has 3795 read permission, but the owner does not. A side effect is that if the file creation 3796 mask denies the owner permissions, cp will fail. Also, once the copy is done,

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

366 4 Execution Environment Utilities

3797 historical versions of cp set the permissions on the created directory to be the 3798 same as the source directory, unmodified by the file creation mask.

3799 This behavior has been modified so that cp will always be able to create the con- 3800 tents of the directory, regardless of the file creation mask. After the copy is done, 3801 the permissions are set to be the same as the source directory, as modified by the 3802 file creation mask. This latter change from historical behavior is to prevent users 3803 from accidentally creating directories with permissions beyond those they would 3804 normally set and for consistency with the behavior of cp in creating files.

3805 It is not a requirement that cp detect attempts to copy a file to itself; however, 3806 implementations are strongly encouraged to do so. Historical implementations 3807 have detected the attempt in most cases, which is probably all that is needed.

3808 There are two methods of copying subtrees in this standard. The other method is 3809 described as part of the pax utility (see 4.48). Both methods are historical prac- 3810 tice. The cp utility provides a simpler, more intuitive interface, while pax offers 3811 a finer granularity of control. Each provides additional functionality to the other; 3812 in particular, pax maintains the hard-link structure of the hierarchy, while cp 3813 does not. It is the intention of the working group that the results be similar 3814 (using appropriate option combinations in both utilities). The results are not 3815 required to be identical; there seemed insufficient gain to applications to balance 3816 the difficulty of implementations having to guarantee that the results would be 3817 exactly identical.

3818 The wording allowing cp to copy a directory to implementation-defined file types 3819 not specified by POSIX .1 {8}is provided so that implementations supporting sym- 3820 bolic links are not required to prohibit copying directories to symbolic links. 3821 Other extensions to POSIX .1 {8}file types may need to use this loophole as well.

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

4.13 cp — Copy files 367

3822 4.14 cut — Cut out selected fields of each line of a file

3823 4.14.1 Synopsis

3824 cut - b list [- n] [file ... ]

3825 cut - c list [file ... ]

3826 cut - f list [- d delim ] [- s ] [file ... ]

3827 4.14.2 Description

3828 The cut utility shall cut out bytes (- b option), characters (- c option), or 3829 character-delimited fields (- f option) from each line in one or more files, concaten- 3830 ate them, and write them to standard output.

3831 4.14.3 Options

3832 The cut utility shall conform to the utility argument syntax guidelines described 3833 in 2.10.2.

3834 The option-argument list (see options - b, - c, and - f below) shall be a comma- 2 3835 separated list or <blank> -separated list of positive numbers and ranges. Ranges 2 3836 can be in three forms. The first is two positive numbers separated by a hyphen 3837 (low- high ), which represents all fields from the first number to the second 3838 number. The second is a positive number preceded by a hyphen (- high ), which 3839 represents all fields from field number 1 to that number. The third is a positive 3840 number followed by a hyphen (low- ), which represents that number to the last 3841 field, inclusive. The elements in list can be repeated, can overlap, and can be 3842 specified in any order.

3843 The following options shall be supported by the implementation:

3844 - b list Cut based on a list of bytes. Each selected byte shall be output 3845 unless the - n option is also specified. It shall not be an error to 3846 select bytes not present in the input line.

3847 - c list Cut based on a list of characters. Each selected character shall be 3848 output. It shall not be an error to select characters not present in 3849 the input line.

3850 - d delim Set the field delimiter to the character delim . The default is the 3851 <tab> character.

3852 - f list Cut based on a list of fields, assumed to be separated in the file by 3853 a delimiter character (see - d). Each selected field shall be output. 3854 Output fields shall be separated by a single occurrence of the field 3855 delimiter character. Lines with no field delimiters shall be 3856 passed through intact, unless - s is specified. It shall not be an 3857 error to select fields not present in the input line.

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

368 4 Execution Environment Utilities