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Withdrawal of SMPTE RP 189-1996

Organization of DPX Files on TAR Tapes

A document should be Withdrawn only if there is a significant possibility of its use
causing harm. A Withdrawn document shall still be made available and offered
for sale by the Society, but it shall be prefaced by a cover page explaining its
current status including a statement that some or all of the content is no longer
endorsed by the Society.

This document was approved in 1996.

Following a 5-year review in 2002, it was determined that SMPTE RP 189 as written could not
be implemented due to:

(1) Normative reference to POSIX (IEEE 1003.1-1990) being no longer valid.

(2) SMPTE RP 189 makes reference to support under MS-DOS operating systems. TAR is
not supported in these systems without the use of unspecified 3" party tools.

(3) DOS end-of-line characters (CR/LF) and UNIX end-of-line character (LF) are
incompatible. To use this RP, an unspecified DOS-to-UNIX conversion program is
required.

In 2008, a study was undertaken to determine industry usage of SMPTE RP 189 and to identify
any need or interest in revising the document to address the identified concerns.

It was subsequently determined that SMPTE RP 189 did not represent current practice and
accordingly was unlikely to be used as the basis for new equipment designs, and any limited
interest in amending the document did not materialize.

A subsequent review conducted in TC-10E in June 2010, recommended withdrawal of SMPTE
RP 189. This recommendation was agreed by consensus vote in September of that year.

Accordingly, the withdrawal procedure was followed and SMPTE RP 189 is no longer endorsed
by the Society.
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SMPTE RECOMMENDED PRACTICE

Organization of DPX
Files on TAR Tapes
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1 Scope

1.1 This practice describes a method (TAR) by
which DPX files are organized on tape storage
devices (and any other type of sequential block-
oriented device.)

1.2 This practice describes the tape file format
basic concept, physical and logical layout, the
directory file format, file naming conventions,
and examples of usage.

1.3 This practice describes a recommended
method for tape labels that are attached ]
tape shell or reel.

1.4 This practice is intended for interg
only. It has not been optimized for other

2 Normative referen

The following standar
through reference in th
this practice. At time
indicated we

practice are e
of applying the
indi low.

, Information Processing —
7-Bit American National

.1-1990, Portable Operating System
for Computer Environments, Section 10, Data Inter-
change Format (TAR)

ANSI/SMPTE 268-1994, File Format for Digital Mov-
ing-Picture Exchange (DPX)

3 Tape file format
3.1 Basic concept

The tape file format is

R (tape archive)
systems and
ost operating
any ways to organize
TAR. This practice

header blocks are used to create a header for
ach file on the tape. Additionally, file marks are used
as delimiters between each file. The mechanics of
creating TAR header blocks and file marks is usually
hidden from the user by the TAR utility or other equiva-
lent tape management software.

3.2 Physical layout

The physical layout is:

| File1 | LFM | File2 | LFM |

File N | LFM | (EOR) .. LEOT ... PEOT

LFM -- Long file mark;

EOR - End of recording;
LEOT -- Logical end of tape;
PEOT -- Physical end of tape.

The long file mark is necessary for most tape-
based devices to implement append or search/skip
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operations and is used above to illustrate the general
case. This physical layout is not required as long as
the device can support search/skip operations. Tapes
are generated using the TAR utility or by an applica-
tion program capable of producing TAR compatible
files. Each file on the tape is a TAR volume (i.e.,
wrapped with a tar header block at the beginning and
a TAR EOF at the end [see table 1] except for use of
the frame grouping factor [see 3.4.2.2]) and is
followed by a file mark. The reason that there is only
one file per tape archive record (TAR file) is because
DPX files are usually very large and if a user does not
have much hard drive space, it becomes difficult to
easily extract the image or images desired. DPX files
are one picture or frame of image per file so
sequences of images do not result in large files. File
marks are implemented differently by different device
vendors, but they serve to provide improved efficiency
for pseudo-random access to sequential devices. On
UNIX machines, the “mt” command is used to write
file marks and space over file marks, or an SCSI driver
is used that sends the appropriate SCSI commands
to create and use file marks.

NOTE -- A long file mark (or some other equivalent device
specific marking method) at the end of the TAR file
is required to support appending files to a partially fille
tape.

Table 1 -- TAR volume

TAR header (512

n application is using the UNIX TAR
ate image files, the following
represents 512 * 16 = 8k) should
be used:

TAR -cvf /dev/tape -b 16 filename

where:

TAR is the command;
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- is a flag-to-follow indicator:
c is a flag meaning create a TAR file;

v is a flag meaning verbose reporting of relevant
information;

f is a flag meaning the destination device or file is
explicitly specified;

/dev/tape is an example of an e
destination device;
specified,;

16 is an example
factor;

filename j

|File 1| LFM |[File2 | LFM | ... [File N|[ LFM

Directory file | LFM |EOR ...LEOT ...PEOT|

At the end of each tape, there will be a directory file,
used to describe the contents of the tape.

3.3.1 Appending to a tape

The recommended method of appending files to
a tape is to position the tape past the last TAR file
(of the previous set of images) which would be the
directory file, then back up to the beginning of the
directory file, read and save the directory file, back up
to the beginning of the directory file, and start writing
the tape. The new directory file that will appear after
all the files must include all of the files on the tape as
if the tape had been written all at the same time. This
is why the above procedure read and saved the
directory file. The “appending” process is transparent;
it should not be possible to tell that the tape has been



appended to if it is done correctly. When appending
to a tape, it should be ensured that any affected
comment lines are updated appropriately (like
Total_Size).

3.4 Directory file format

The directory file takes the form:

TAR header:

Comment line(s)

Filelname size date/time
File2name size date/time
FileNname size date/time
DPXDIR size date/time

(this is the directory file)

TAR EOF: The contents of the directory file are fully
human-readable ASCII with the exception of the
TAR header and TAR EOF (which get stripp
during the “deTARIng” procedure).

3.4.1 File name entry format

Each file entry in the directory file has the fo
format:

Filename size

where the fieldstx

and time the file was created
at is used in ANSI/SMPTE

the user fi valuable to be included in a directory.
For ease of reading the directory structure, each field
within a file entry is separated by white space and the
file entry is line feed terminated. The line feed character
is hex OA (decimal 10). Note to DOS and Mac users:
DOS naturally terminates lines with a carriage
return/line feed (CR/LF) pair (hex OD followed by hex
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0A). Mac naturally terminates lines with a carriage
return (CR - hex OD). To be compatible with this
practice, DOS and Mac systems must convert these
character pairs or characters to line feeds. If for some
reason it is not possible to properly terminate a line,
make a note on the tape label as to what was done
(see clause 5).

Nonprinting characters are not allow
end-of-line terminator.

The following defines the m

Field
Name: 46
Size: 10
Date/time 23
0

se of readability, it is recommended that no
dire entry exceed 80 characters in length. In no
ase shall a directory entry exceed 255 characters.

Comment line format and conventions

Comment lines may be interspersed freely in the
directory file. Usually, comment lines will appear at the
beginning of the directory file before the first-listed file
because they usually apply to all of the following files.
Comment fields are entirely optional.

3.4.2.1 Comment line syntax

Comment lines always start with a '#’ character in the
first character position on a line. All following charac-
ters can be anything human-readable. Embedding
nonprinting characters is not allowed. Comment fields
are terminated the same way as all other directory file
entries, with a line feed.

3.4.2.2 Comment line reserved words and meanings

The following words and word sequences are
reserved and should not appear directly after the
comment line character ('#') unless they are meant to
be a reserved comment line word. Usually the lines
using reserved comment line words should also be
noted on the tape label as described in clause 5.
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Project_Name tttttt tttttttt tt ttt tettt tttt
Blocking_Factor xxxxx
Frame_Grouping_Factor xxx
Total_Size XXXXXXXXXXXXX

Tape xxxxx of YYYYY

The keywords Project_Name followed by free ASCII
text indicates the project name.

The keywords Job_Name followed by free ASCII text
indicates a task or job within a project.

The keywords Blocking_Factor followed by a five-digit
number indicates the blocking factor of the tape before
the directory file. The directory file should always be
blocked using a blocking factor of 16.

The keywords Frame_Grouping_Factor followed by a
three-digit number indicates the number of DPX files
in one TAR file. This mechanism has been provide
to support large sequences of frames and is not
recommended for generic interchange due to the
possibility that a group of frames is larger than
user’s local storage capacity. The frame grouf
factor must be constant for all files (except for {
directory file) following this designation. TAF
file before the directory file n
Frame_Grouping_Factor number

3.5 Naming convention

3.5.1 Directory file

The directory file name is DPXDIR in upper case
characters as shown.
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3.5.2 Image files

Each file name must be less than or equal to 100
characters in length. This is a constraint of TAR. Each
image file name generated is of the form:

jobName/scene/elementName/resolution/
abbrevframeNumber.DPX

Example:

Y That is, job-
resolution can be
left out of pping of the tree
should be

possiiie to

the receiver to integrate
em. This is because when

frame in a sequence is number 000001
s some later edition forces negative or zero
e numbers. Resolution is the number of pixels per
line, “x”, number of lines per frame. Abbrev is up to
two characters long. Frame number is six characters
in length and is followed by a .dpx extension. No
names should contain more than one *“.” character.
This is so that a name parser can determine the file
type if a type other than .dpx is contained on the tape
and makes compatibility between differing operating
systems easier to attain.

3.5.3 Negative sequence numbers

In the event that subsequent work creates frames
which occurred before frame 1, zero or negative frame
numbers are allowed. It is recommended that to accom-
modate negative frame numbers (indicated with an
“-") that the abbrev field be limited to one character. It
should be noted that a minimally compliant reader
need recognize only positive sequence numbers and
that this exceptional case be noted on the tape label.
(see clause 5 for recommended methods for tape
labeling).




4 Example

4.1 Creating a tape

This clause is a walk-through of the procedures re-
quired to create a tape compatible with the recom-
mendations made in this practice. This example will
be illustrated for UNIX, MS-DOS (DOS), and Mac
operating systems. It is recommended that the tape
be read before distributing it to make sure some fatal
or silly error has not been made.

Assume we have three DPX files in the current direc-
tory (folder) and we want to make a directory file and
a tape. Also assume that our files are at the bottom of
the directory tree and do not require any higher levels
of the directory tree. These procedures would need to
be modified slightly to include multiple branches of a
directory tree.

Our files are named creditl, credit2, and credit3.

4.1.1 UNIX example

Step 1: Rename the files to have a sequence num
and to have an eight-character name using t
command:

mv creditl cd000001.dpx
mv credit2 cd000002.dp
mv credit3 cd000003.dpx

(Instead of renaming, t
using the “cp” c an

using the
file using the
anually type in the
r format referring to

“Is -l

(Screen will look as follows)

total 3

-rw-rw-r— 1 scotts 358 Sep 1 15:15 cd000001.dpx
-rw-rw-r— 1 scotts 358 Sep 1 15:15 cd000002.dpx
-rw-rw-r— 1 scotts 358 Sep 1 15:15 cd000003.dpx
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cat > DPXDIR
cd000001.dpx 358
cd000002.dpx 358
cd000003.dpx 358
DPXDIR 100
"d (control-d)

1994:09:01:15:15:00:PST
1994:09:01:15:15:00:PST
1994:09:01:15:15:00:PST
1994:09:01:15:17:00:PST

Look in this newly created directory file (more
DPXDIR). It should look like:

cd000001.dpx 358
cd000002.dpx 358
cd000003.dpx 358
DPXDIR 100

Now look in at the direc

total 4
-r'W-rw-

s sho Oreplace the size of the DPXDIR file
100 knowing this was probably incorrect. Now
now what the size is (164), we can correct

sed ’Is/100/164/ DPXDIR > temp

(The first character in the above quoted string is a
‘'one’ character.)

Now view the new file we just created (more temp) to
make sure it looks like DPXDIR except that the file
size has been changed from 100 to 164. Once this is
verified, overwrite the old DPXDIR with the new one

(temp):
mv temp DPXDIR

You may wish to verify this step by doing one more
“Is -I" (screen will look as follows):

total 4

-rw-rw-r— 1 scotts 164 Sep 1 15:20 DPXDIR
-rw-rw-r— 1 scotts 358 Sep 1 15:15 cd000001.dpx
-rw-rw-r— 1 scotts 358 Sep 1 15:15 cd000002.dpx
-rw-rw-r— 1 scotts 358 Sep 1 15:15 cd000003.dpx

Step 3: TAR up the files. Assume the tape drive is
/dev/tape:
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tar -cvf /dev/tape -b 16 cd000001.dpx
tar -cvf /dev/tape -b 16 cd000002.dpx
tar -cvf /dev/tape -b 16 cd000003.dpx
tar -cvf /dev/tape -b 16 DPXDIR

NOTES

1 The above procedure assumes two things: that the tape
drive/TAR utility/tape drive driver does not automatically
rewind after operations, and that the tape drive/TAR
utility/tape drive driver writes a long file mark after the end
of a tape write operation (so that appends are possible).
It also assumes that all the files fit on the tape so the
directory file was accurate and that this job was not
appended onto another one.

2 If you had a lot of files, this method becomes tedious;
writing a script file to automate this action is recommended.
The reason such a script was not included here is that there
are many UNIX date/time formats and it could not be guar-
anteed that the script would work properly on your machine.

4.1.2 MS-DOS example

Step 1: Rename the files to have a sequence numbe
and to have an eight-character name using t
rename command:

rename creditl cdO00001.dpx
rename credit2 cd000002.dpx
rename credit3 cd000003.dpx

(Instead of renaming, we cou
using the copy command.)

Step 2: View the cugént dir
mand. Now creatg a DPXD

is MS-DOS_6. Serial number is

1AE2:4C08. of c:\trial\*.*

<DIR> 1-14-94 3:54p
. <DIR> 1-14-94 3:54p
cd000001.dpx 397 9-01-94 4:38p
cd000002.dpx 397 9-01-94 4:38p
cd000003.dpx 397 9-01-94 4:38p

1,191 bytes in 5file(s) 20,480 bytes allocated

65,404,928 bytes free
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edit dpxdir

cd000001.dpx 397
cd000002.dpx 397
cd000003.dpx 397
DPXDIR 100

1994:09:01:16:38:00:PST
1994:09:01:16:38:00:PST
1994:09:01:16:38:00:PST
1994:09:01:16:40:00:PST

Exit the editor (Alt-f x y).

Now look at the directory (dir). It should

Volume in drive C is MS-DOS_6.
1AE2:4C08. Directory of c:\trial\

numbe

<DIR>
. <DIR>
cd000001.dpx
cd000002.dpx
cd000003.dpx
dpxdir
68 bytes allocated
5,396,736 bytes free

he size of DPXDIR is (194),
DIR file by re-editing the file:

e editor (Alt-f X y).

You may wish to verify this step by doing one more dir
(screen will look as follows):

Volume in drive C is MS-DOS_6. Serial number is
1AE2:4C08. Directory of c:\trial\*.*

<DIR>  1-14-94 3:54p
. <DIR>  1-14-94 3:54p
cd000001.dpx 397 9-01-94 4:38p
cd000002.dpx 397 9-01-94 4:38p
cd000003.dpx 397 9-01-94 4:38p
dpxdir 194 9-01-94 4:52p

1,385 bytes in 6 file(s) 32,768 bytes allocated
65,396,736 bytes free

Now, to adhere to the letter of this practice, you must
use some utility to convert the DOS end-of-line
characters (CR/LF) into a UNIX style end-of-line
character (LF). Note that a conversion program which
substitutes LF for CR/LF will change the size of this
file. The file-size entry in the directory file must
be corrected accordingly. For interchange of tapes
between like operating systems, this requirement may



be overlooked, but should be noted on the tape label
(see clause 5).

Step 3: TAR up the files.

NOTE -- MS-DOS does not come with the TAR utility. You
must have installed this previously. You must also have
installed any tape drivers required to support your tape drive
and any application software required to write the files to the
tape. The following procedure will not tell you how to get the
TAR format files onto tape.

We will assume that you must first form a TAR format
file then copy this file to your tape drive.

tar -cvf tarfilel
tar -cvf tarfile2
tar -cvf tarfile3
tar -cvf tarfiled

-b 16 cd000001.dpx
-b 16 cd000002.dpx
-b 16 cd000003.dpx
-b 16 dpxdir

This will have formed four TAR format files in your
current directory. Now you must copy them to your
tape drive using whatever application software came
with your tape drive.

NOTE -- The above procedure assumes two things: tha
tape drive/TAR utility/tape drive driver does not aut@
ically rewind after operations, and that the tape drj
utility/tape drive driver writes a long file mark afte
of a tape write operation (so that appends are pos:

4.1.3 Mac example

Step 1: Rename the fil
and to have an eight-

each file and typ‘the

umber allocated on the hard
irectory file by selecting the

cd000001.dp 1013 1994:11:15:09:01:00:PST
€cd000002.dpx 1013  1994:11:15:09:01:00:PST
cd000003.dpx 1013  1994:11:15:09:01:00:PST
DPXDIR 100  1994:11:15:09:03:00:PST

Now select the File:Save As from the menu bar and
save the file as DPXDIR.
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Now close the editor and select the DPXDIR file you
just made in the folder and get the file size and the
time/date by again selecting the File:Info from the
menu bar. Record this information. Close the File:Info
box. Drag the DPXDIR file onto the TeachText icon to
edit it. Edit in the correct file size and resave the file.

Now to adhere to the letter of this practice, you must
use some utility to convert the Mac i
acter (CR) into a UNIX style en
(LF). For interchange of tapes b
systems, this requirement
should be noted on the tape

tarfilel
tarfile2
-cvf tarfile3
ar -cvf tarfile4

-b 16 cd000001.dpx
-b 16 cd000002.dpx
-b 16 cd000003.dpx
-b 16 DPXDIR

This will have formed four TAR format files in your
current directory. Now you must copy them to your
tape drive using whatever application software came
with your tape drive.

4.2 Reading a tape
4.2.1 UNIX example
4.2.1.1 Reading afile

To read an entire tape is easy (and even easier if you
have a script file).

tar -xvf /dev/tape (to recover the file)
mt -f /dev/tape fsf (to skip forward to the next archive)

This command will restore the file from device
/dev/tape into the current directory. In this case, it will
have recovered the first file on the tape cd0O00001.dpx.
If we want to recover all of them, we just repeat the
above tar and mt command for each file to be
recovered. However, if you want to recover only
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certain files in the middle of the tape, you will need to
skip to it by counting how many files need to be
skipped and then using the ‘'mt’ command. For exam-
ple, if we want to extract only cd000003.dpx, we need
to skip two files. The command is:

mt -f /dev/tape fsf 2
tar -xvf /dev/tape

4.2.1.2 Getting the directory

There are many methods of getting to the directory file
at the end of the tape. The easiest method is to space
the tape forward to the end of the tape and then back
up past the last file (which should be the directory file).
The commands to cause this to happen are:

mt -f /dev/tape eom (drive the tape to the end)
mt -f /dev/tape nbsf 2 (back up past the last file and
EOF mark and position at the beginning of the file)

Now the file can be deTARed normally. After the
directory is deTARed, one can use the “mt -f /dev/tapg
rewind” command to return to the beginning of
tape.

The above method can take a long time and has bg
known to have compatibility problems between dif
ent tape drives and operating system versions.

Another method which is more t
more reliable between platfgrms (al
easily) is to start at the b '
using the method in 402.1.1,
the tape until the DPXDIR fil
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the chances are that DOS will have no problem displaying
the directory file since most DOS applications do the right
thing if they see a line feed without a carriage return
(remember that DOS expects a carriage return and line-
feed pair).

4.2.3 Mac example

There is no Mac example because the example is
completely dependent on the TAR softw.

NOTE - If a tape was made on a
conforms to this practice regarding

‘Tape x of y” where x and y are the tape and the
total number of associated tapes to form a tape
sequence number.

Helpful other information (which should be included in
the directory file as a comment line) are things like
blocking factor for the tape if it is different from the
directory file, project name, and job name.

In the case that something on the tape does not
conform to this practice (like end-of-line terminator),
this should be noted on the tape label such as: “End-
of-line is Mac style; sorry!”





