Commands

1.
Introduction

This document describes how to use commands of the UDF Compliancy Test Disc Specification running on Linux, which are used to create an image file.

2.
UDF Compliancy Test Disc Specification
UDF Compliancy Test Disc Specification is composed of commands described in this document.  Shell script consisting of these commands is used to create an image and write it to a disc.

3.
List of commands

The following shows the list of commands.  The details about how to use each command are described in section 4, Description of commands.

(1).
Creation of volume file
-- udf_mkfs

(2).
Creation of directory
-- udf_mkdir

(3).
Creation of directory (hexadecimal argument)
--- udf_mkdir_h

(4).
Creation of file
-- udf_creat

(5).
Creation of file (hexadecimal argument)
--- udf_creat_h

(6).
Creation of special file
-- udf_mknod

(7)
Creation of hard link
-- udf_lnk

(8).
Creation of symbolic link
-- udf_symlnk

(9).
Deletion of file
-- udf_rm

(10).
Changing of file time
-- udf_utime

(11).
Changing of attribute
-- udf_chmod

(12).
Changing of user ID
-- udf_chown

(13).
Changing of group ID
-- udf_chgrp

(14).
Patching of file
-- udf_patch

(15). 
Writing of AVDP
-- udf_final

(16).
Writing of image
-- scsiwrite

4.
Description of commands

The following describes the commands in detail.  In the command format, each option can be specified in a desired order.  Options surrounded by [] can be omitted.

Those not surrounded by [] cannot be omitted.

(1).
Creation of volume file

[Name]

udf_mkfs – Creation of volume file

[Symptom]

udf_mkfs -f volumespec 

[Description]

The image of the volume initialized according to the parameter file ”volumespec” is output.  The command “udf_mkfs” outputs the image file named “udfvolume.img” to the current directory.  Additionally, file “vatfile.dat” to save the latest VAT data and file “packetlst.dat” to perform the packet writing are created in the current directory.

The packet list is recorded in “packetlst.dat”.

Tools, such as “udf_creat” and “udf_mkdir” are used to record UDF format file and directory to this image file “udfvolume.img”.

-f
Specifies a name of the parameter file used to define the volume structure.

(*1)
How to describe parameter files is described in the separate document (Voldef.doc).

[Example]

$ ./udf_mkfs -f volume.def 

(2).
Creation of directory

[Name]

udf_mkdir – Creation of directory

[Symptom]

udf_mkdir -p pathname [-u udfcompid ] [-a adtype] [-s serial] 

[-Pe partno] [-Pd partno] [-E0 embeddedEA] [-E1 icbEA] [-F] 

[Description]

A directory with “pathname” is created in the image file “udfvolume.img” of the current directory.

If the path for “pathname” does not exist, the command “udf_mkdir” creates it automatically.

-p
Specifies a directory to be created using absolute path.

-u
Specifies a UDF compression ID of the directory name.

8 :
One character of the compressed bit stream is 8 bits.

16 :
One character of the compressed bit stream is 16 bits.

If this option is not specified, the UDF compression ID becomes 16.

-a
Specifies a type of the allocation descriptor used in the File Entry of a directory to be created.

0 :
Short allocation descriptor

1 :
Long allocation descriptor

3 :
Embedded in the ICB

If this option is not specified, the Long allocation descriptor is used.

-s
Specifies a TagSerialNumber to be recorded in the File Entry of a directory to be created.

If this option is not specified, serial No. 1 is used.

-Pe
Specifies a Partition No. where the File Entry of a directory to be created is placed.

If this option is not specified, the File Entry is placed in the virtual partition if the virtual partition exists.

-Pd
Specifies a partition No. where the data of a directory to be created is placed.

If this option is not specified, the directory data is placed in the virtual partition if the virtual partition exists.

-E0
Specifies a file name of the parameter file that defines the Extended Attributes to be recorded in the File Entry.

-E1
Specifies a file name of the parameter file that defines the Extended Attributes recorded as extended attribute ICB.

(*2)
How to describe the extended attribute parameter file is described in the separate document (Eadef.doc).

-F
If a virtual partition exists, the latest VAT is written to the last block of the image file.

[Example]

$ ./udf_mkdir -p /TIME/TIME_ZONES -u 8

If the directory “/TIME” does not exist, “/TIME” is created and the directory “TIME_ZONES” is created under it.  The directory name "TIME_ZONES" is created with a compression ID of “8”.

(3).
Creation of directory (Hexadecimal argument)

[Name]

udf_mkdir_h – Creation of directory (Hexadecimal argument)

[Symptom]

udf_mkdir_h -p parent -c namecode -u udfcompid [-a adtype] [-s serial] 

[-Pe partno] [-Pd partno] [-E0 embeddedEA] [-E1 icbEA] [-F] 

[Description]

A directory with the directory name specified in the image file “udfvolume.img” in the hexadecimal notation is created under the parent directory “parent”.  It is necessary to create the parent directory where the directory is placed before running this command.  The command “udf_mkdir_h” is used if it is impossible to give a character string expressing the directory name from the command line.

-p
Specifies a parent directory using the absolute path.  It is necessary to create a parent directory before running this command.

-u
Specifies a UDF compression ID of the directory name.

8 : 
One character of the compressed bit stream is 8 bits.

16 : 
One character of the compressed bit stream is 16 bits.

-c
Specifies a directory name in the hexadecimal notation.

A name is defined directly by 2-digit hexadecimal byte string.
Bytes are separated by ','.  (Do not insert any spaces and tabs.)

-a
Specifies a type of the allocation descriptor used in the File Entry of a directory to be created.

0 :
Short allocation descriptor

1 :
Long allocation descriptor

3 :
Embedded in the ICB

If this option is not specified, the long allocation descriptor is used.

-s
Specifies a TagSerialNumber. to be recorded in the File Entry of a directory to be created.

If this option is not specified, serial No. 1 is used.

-Pe
Specifies a Partition No. where the File Entry of a directory to be created is placed.

If this option is not specified, the File Entry is placed in the virtual partition if the virtual partition exists.

-Pd
Specifies a Partition No. where the data of a directory to be created is placed.

If this option is not specified, the directory data is placed in the virtual partition if the virtual partition exists.

-E0
Specifies a file name of the parameter file that defines the Extended Attributes to be recorded in the File Entry.

-E1
Specifies a file name of the parameter file that defines the Extended Attributes recorded as Extended Attribute ICB.

[Example]

$ ./udf_mkdir -p /filename

$ ./udf_mkdir_h -u 16 -p / filename -c 65, e5, 67, 2c, 8a, 9e, 30, c7, 30, a3, 30, ec, 30, af, 30, c8, 30, ea

(4).
Creation of file

[Name]

udf_creat – Creation of file

[Symptom]

udf_creat -p filename [-u udfcompid ] [-a adtype] [-s serial] [-Pe partno] [-Pd partno]

[-E0 embeddedEA] [-E1 icbEA] [-I implementlen] [-c contents] [-nocrc] [-F]
[Description]

A file with a file name of “filename” is created in the image file “udfvolume.img” in the current directory.

If the path for “filename” does not exist, the command “udf_creat” creates it automatically.

-p
Specifies the file name of a file to be created using absolute path. 

-u
Specifies a UDF compression ID of the file name.

8 :
One character of the compressed bit stream is 8 bits.

16 : 
One character of the compressed bit stream is 16 bits.

If this option is not specified, the UDF compression ID becomes 16.

-a
Specifies a type of the allocation descriptor used in the File Entry of a file to be created.

0 :
Short allocation descriptor

1 :
Long allocation descriptor

3 :
Embedded in the ICB

If this option is not specified, the long allocation descriptor is used.

-s
Specifies a TagSerialNumber to be recorded in the File Entry of a file to be created.

If this option is not specified, serial No. 1 is used.

-Pe
Specifies a partition No. where the File Entry of a directory to be created is placed.

If this option is not specified, the File Entry is placed in the virtual partition if the virtual partition exists.

-Pd
Specifies a partition No. where the data of a file to be created is placed.

If this option is not specified, the directory data is placed in the virtual partition if the virtual partition exists.
-E0
Specifies a file name of the parameter file that defines the Extended Attributes to be recorded in the File Entry.

-E1
Specifies a file name of the parameter file that defines the Extended Attributes recorded as extended attribute ICB.

-I
Specifies a length of the ImplementationUse field of the File Identifier Descriptor of a file to be created.

If this option is not specified, the length of the ImplementationUse field is 32 bytes.

Additionally, if this option is specified, it is enabled that the File Identifier Descriptor is recorded by spanning a block boundary.

Unless otherwise specified particularly, the File Identifier Descriptor is recorded so that it does not span a block boundary.

-nocrc
Disables 32-bit CRC output of this file.

If this option is not specified, a text file, in which file names converted into OS specific identifier of DOS, Win95, WinNT, UNIX, and Mac, and 32 bit CRC of this file are described.

-c
Specifies a type of data to be written into the file.

0 :
Records data having the following 512-byte record structure into a file.

struct FileRecord {

Uint32 RecordNumber;

Uint8 LengthOfName;
Uint8  NameOnDisc[];

}

1 :
Records the absolute path name of the file.

Value other than 0 and 1:

Interprets the text string transferred to the optional argument as name of a file, to which the contents of the file created by “udf_creat”.  When using this option, it is possible to record desired data into a file.

If this option is not specified, data with type 0 is written.

-F
If a virtual partition exists, the latest VAT is written to the last block of the image file.

[Example]

$ ./udf_creat -p /TIME/TIME_ZONES/GMT_-2400.TXT

(5).
Creation of file (hexadecimal argument)

[Name]

udf_creat_h - Creation of file (hexadecimal argument)

[Symptom]

udf_creat_h -p parent -c namecode -u udfcompid  [-a adtype] [-s serial] 

[-Pe partno] [-Pd partno] [-E0 embeddedEA] [-E1 icbEA] 

[-I implen] [-C contentsType] [-F]

[Description]

A file with the file name specified in the image file “udfvolume.img” in the hexadecimal notation is created under the parent directory “parent”.  It is necessary to create the parent directory where the file is placed before running this command.

-p
Specifies a parent directory using the absolute path.  It is necessary to create a parent directory before running this command.

-u
Specifies a UDF compression ID of the file name.

8 : 
One character of the compressed bit stream is 8 bits.

16 : 
One character of the compressed bit stream is 16 bits.

-c
Specifies a file name in the hexadecimal notation.

A name is defied directly by 2-digit hexadecimal byte string.
Bytes are separated by ','.  (Do not insert any space and tab.)

-a
Specifies a type of the allocation descriptor used in the File Entry of a file to be created.

0 :
Short allocation descriptor

1 :
Long allocation descriptor

3 :
Embedded in the ICB

If this option is not specified, the Long allocation descriptor is used.

-s
Specifies a TagSerialNumber. to be recorded in the File Entry of a file to be created.

If this option is not specified, serial No. 1 is used.

-Pe
Specifies a partition No. where the File Entry of a file to be created is placed.

If this option is not specified, the File Entry is placed in the virtual partition if the virtual partition exists.

-Pd
Specifies a partition No. where the data of a file to be created is placed.

If this option is not specified, the directory data is placed in the virtual partition if the virtual partition exists.

-E0
Specifies a file name of the parameter file that defines the Extended Attributes to be recorded in the File Entry.

-E1
Specifies a file name of the parameter file that defines the Extended Attributes recorded as extended attribute ICB.

-I
Specifies a length of the ImplementationUse field of the File Identifier Descriptor of a file to be created.

If this option is not specified, the length of the ImplementationUse field is 32 bytes.

Additionally, if this option is specified, it is enabled that the File Identifier Descriptor is recorded by spanning a block boundary.

Unless otherwise specified particularly, the File Identifier Descriptor is recorded so that it does not span a block boundary.

-C
Specifies a type of data to be written into the file.

0 :
Records data having the following 512-byte record structure into a file.

struct FileRecord {

Uint32 RecordNumber;

Uint8 LengthOfName;

Uint8 NameOnDisc[];

}

1 :
Records the absolute path name of the file.

Value other than 0 and 1:

Interprets the text string transferred to the optional argument as name of a file, to which the contents of the file created by “udf_creat”.  When using this option, it is possible to record desired data into a file.

If this option is not specified, data with type 0 is written.

-F
If a virtual partition exists, the latest VAT is written to the last block of the image file.

[Example]

$ ./udf_mkdir -p /filename

$ ./udf_creat_h -p 16 -d /filename -c 65, e5, 67, 2c, 8a, 9e, 30, c7, 30, a3, 30, ec, 30, af, 30, c8, 30, ea

(6).
Creation of special file

[Name]

udf_mknod – Creation of special file

[Symptom]

udf_mknod -p filename -t filetype [-E0 embeddedEA] [-F] 

[Description]

A special file with “filetype” is created in the image file “udfvolume.img” in the current directory.  If no path specified by “filename” exists, the command “udf_mknod” creates it automatically.

When creating a character type device or block type device, “-E0” option is used to set Extended Attributes of the device specification.

-p
Specifies a file name using absolute path.

-t
Specifies a file type.

b :
Block type device

c :
Character type device

p :
FIFO file

s :
Socket

If an option other than above is specified, an error occurs.  The symbolic file can be created using other command “udf_symlnk”.

-h
Specifies a decimal value ranging from 0 to 255 for the file type.  When specifying a numeric value for the file type, the file type specified by characters is omitted.

-E0
Specifies a file name of the parameter file that defines the Extended Attributes to be recorded in the File Entry.
When creating a character type device or block type device, it is necessary to set Extended Attributes of the device specification.

-F
If a virtual partition exists, the latest VAT is written to the last block of the image file.

[Example]

$ ./udf_mknod -p /blockdevice      -t b

$ ./udf_mknod -p /characterdevice  -t c

(7).
Creation of hard link

[Name]

udf_lnk – Creation of hard link

[Symptom]

udf_lnk -s source -t target [-F] 

[Description]

A hard link file “target” to the file “source” is created.

If the path for “target” does not exist, the command “udf_lnk” creates it automatically.

-s
Specifies a file name to be used for source using absolute path.

-t
Specifies a hard link file using absolute path.

-F
If a virtual partition exists, the latest VAT is written to the last block of the image file.

[Example]

$ ./udf_creat -p /link/file

$ ./udf_lnk   -s /link/file  -t /link/file2 

(8).
Creation of symbolic link

[Name]

udf_symlnk – Creation of symbolic link

[Symptom]

udf_symlnk -s source -t target [-p pathform] [-F] 

[Description]

A symbolic link file “target” to the file “source” is created.

If the path for “target” does not exist, the command “udf_symlnk” creates it automatically.

A path format to be written into the symbolic file is specified using “pathform”.  If this option is not specified, the file name of the link destination is recorded in the symbolic link file using the absolute path.

-s
Specifies a file name to be used as source using absolute path.

-t
Specifies a symbolic link file using absolute path.

-p
Specifies a path format that specifies the link destination.

*)
Whether or not the file with the specified name exists in the place specified by this path name is not checked.  The path specified here is recorded to the file.

-F
If a virtual partition exists, the latest VAT is written to the last block of the image file.

[Example]

$ ./udf_creat  -p /link/file

$ ./udf_symlnk -s /link/file  -t /link/file2  -p ../link/../link/file

(9).
Deletion of file

[Name]

udf_rm – Deletion of file

[Symptom]

udf_rm -p filename [-F] 

[Description]

The file with “filename” is deleted from its parent directory.

The command “udf_rm” sets the delete bit of the File Identifier Descriptor of relevant file in the parent directory to “1”.

-p
Specifies a file name to be deleted using absolute path.

-F
If a virtual partition exists, the latest VAT is written to the last block of the image file.

[Example]

$ ./udf_creat  -p /deletefile

$ ./udf_rm     -p /deletefile

(10).
Changing of file date and time

[Name]

udf_utime – Changing of file date and time

[Symptom]

udf_utime -p filename -c ctime  -m mtime -a atime -z timezone [-F] 

[Description]

The date and time recorded in the file with “filename” of the image file “udfvolume.img” in the current directory are changed.

The values set in the environment variables, “UDF_CTIME, UDF_ATIME” and “UDF_MTIME, UDF_TIMEZONE”, are recorded in the File Entry.

If these environment variables are not specified, the current time and local time zone are set.

The command “udf_utime” is used to change the time recorded when creating a file.

-p
Specifies a file using absolute path.

-c
Specifies file attribute change date and time in the following format.

ex. -c 19980807060504030201

6:05:4.030201 (sec.) on August 7, 1999

-m
Specifies file change date and time.  How to specify date and time is the same as that used for file attribute change date and time.

-a
Specifies file access date and time.   How to specify date and time is the same as that used for file attribute change date and time.

-z
Specifies a time zone.  An offset value (in minutes) from the Greenwich (Mean) time is specified following “GMT".

If this option is not specified, the local time zone is used and a time difference of 0 is recorded.

-F
If a virtual partition exists, the latest VAT is written to the last block of the image file.

[Example]

$ export set UDF_CTIME=19980807060504030201

$ export set UDF_MTIME=19980807060504030201

$ export set UDF_ATIME=19980807060504030201

$ export set UDF_TIMENOZE=GMT0

$ ./udf_creat -p /GMT_-2400.TXT

$ ./udf_utime -p /GMT_-2400.TXT -c 19990401010101010101 -m 19990401010101010101 -z GMT-1440

(11).
Changing of attribute

[Name]

udf_chmod – Changing of file/directory attribute

[Symptom]

udf_chmod -p filename -m modestring [-F] 

[Description]

The file with “filename” recorded in the image file “udfvolume.img” existing in the current directory or the permission of the directory is changed.

-p
Specifies a file or directory using absolute path.

-m
Specifies a permission. 

Using the following characters, the permissions of the owner, group, and other are specified in that order.  If the permission is not given, '-' is specified at each digit.

cdrwx

c:
Attribute change permission 

d:
Delete permission

r:
Read permission

w:
Write permission

x:
Execute permission

-h
Specifies File Entry permissions in the hexadecimal notation.  A hexadecimal value is interrupted as 4-digit hexadecimal value.  If the number of digits is 3 or less, “0” is put from the left end to justify it.
If this option is specified, the setting of the permissions with characters is ignored.

-F
If a virtual partition exists, the latest VAT is written to the last block of the image file.

[Example]

･
To give all permissions to the owner, group, and others.

$ ./udf_creat -p /rwe

$ ./udf_utime -p /rwe -m cdrwxcdrwxcdrwx 

･
To give only Read and Write permissions to the owner, group, and others.

$ ./udf_creat -p /r

$ ./udf_utime -p /r -h 18c6

(12).
Changing of user ID

[Name]

udf_chown – Changing of file/directory user ID

[Symptom]

udf_chown -p filename -u userid [-F] 

[Description]

The user ID of the file with “filename” recorded in the image file “udfvolume.img” in the current directory or that of the directory is changed.

-p
Species a file or directory using absolute path.

-u
Specifies a user ID.
Specifies a user ID using 8-digit hexadecimal value.  If the number of digits is 7 or less, “0” is put from the left end to handle it as 8-digit hexadecimal value.

-F
If a virtual partition exists, the latest VAT is written to the last block of the image file.

[Example]

$ ./udf_creat -p /file

$ ./udf_chown -p /file -u 0000FFFF 

(13).
Changing of group ID

[Name]

udf_chgrp – Changing of file/directory group ID

[Symptom]

udf_chgrp -p filename -g groupid [-F] 

[Description]

The group ID of the file with “filename” recorded in the image file “udfvolume.img” in the current directory or that of the directory is changed.

-p
Species a file or directory using absolute path.

-u
Specifies a group ID.

Specifies a group ID using 8-digit hexadecimal value.  If the number of digits is 7 or less, “0” is put from the left end to handle it as 8-digit hexadecimal value.

-F
If a virtual partition exists, the latest VAT is written to the last block of the image file.

[Example]

$ ./udf_creat -p /file

$ ./udf_chgrp -p /file -g 0000FFFF 

(14).
Patching of file

[Name]

udf_patch – Patching of file

[Symptom]

udf_patch -p filename -i image_of_patch [-F] 

[Description]

The File Entry and extent of the file with “filename” recorded in the image file “udfvolume.img” in the current directory are patched.

The command “udf_patch” replaces the File Entry and file data of the file with “filename” with those recorded in “image_of_patch”.

When the command “udf_patch” replaces the File Entry and file data, it calculates 32-bit CRC of the file to output a text file, in which each OS specific file name and CRC are described.

-d
Specifies a file to be patched using the absolute path.
Before patching the file, it is absolutely necessary to create a file having this file name.

-i
Specifies an image file for patch.

(*3)
The patch image is created using the command “mkpatch”.  For details about command “mkpatch” and how to use it, see the separate document (Patch.doc).

-F
If a virtual partition exists, the latest VAT is written to the last block of the image file.

[Example]

$ ./mkpatch -i patchdef.pat -o pimage

$ ./udf_creat -nocrc  -p /file

$ ./udf_patch -p /file -i pimage 

(15).
Closing of UDF volume file

[Name]

udf_final – Recording of AVDP and closing of image file

[Symptom]

udf_final [-A n] [-A n-256] 

[Description]

The Anchor Volume Descriptor Pointer is recorded to a position specified by the option in the image file “udfvolume.img” in the current directory.

Additionally, if the virtual partition exists, the latest VAT is written to the last block.

*)
If the position where the Anchor Volume Descriptor Pointer is recorded is the last block, VAT ICB is not written to the last block.

-A
Specifies a position where the Anchor Volume Descriptor Pointer (AVDP) is recorded.

n :
Records the Anchor Volume Descriptor Pointer in the last block.
To record VAT to the last block, this argument should not be specified.

n-256:
Records the Anchor Volume Descriptor Pointer in the N-256 block.

[Example]

$ ./udf_final -A n-256

(16).
Writing of images

[Name]

scsiwrite – Writing of image file

[Symptom]

scsiwrite -d device -i imagefile [-p packetlst]

[Description]

The image file is written to the device specified by the device file “device”.

If the packet list “packetlst” is defined, the image file “imagefile” is written by the packet writing according to the packet list.

-d
Specifies a device file, to which the image file is written.  The device file order is changed appropriately according to the allocation order of connected SCSI devices.

-i
Specifies an image file in the UDF format.

-p
Specifies a parameter file, in which the packet list is recorded.

*)
A binary value “last address of packet + 7” is recorded in the packet list file.

[Example]

$ ./scsiwrite -d /dev/sga -i udfvolume.img -p packetlst.dat 

[Applicable devices]

It has been confirmed that this command runs on the following device correctly.

･
CD-R drive, YAMAHA CDR400t

5.
Appendix

(1)
-F option

“-F option” is provided on all commands used to create an image.  When use of VAT is declared and this option is specified in the parameter file of the “udf_mkfs” command, the VAT ICB block is recorded at the last address of the image file and dummy block for the link block is inserted.  Additionally, the list file “packetlst.dat” for packet writing is updated.

(2)
VAT data file

When using each command described in this document, a file named “vatfile.dat” is created.  This file saves the latest VAT data of the image file.

Each command loads VAT data saved in this file until VAT is written at the last address using the “-F” option.

If this file is deleted during creation of image, the file created in the image file cannot be referred to.

Additionally, even though use of VAT is not declared in the “udf_mkfs” command parameter file, this file is created. 

Since each program refers to this file as work file, this file must not be deleted.
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