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This article answers the question, "Wiy do ny tapes fill up sooner than
expect ed?"

This article provides infornmation about a non-Apple product. Apple Conputer,
Inc. is not responsible for its content. Please contact the vendor for
addi tional information.
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Stream ng Tape Capacities Explai ned

Descri ption

Peopl e often call us and ask "Wy do ny tapes fill up sooner than expected?"
This techni cal note explains why.

Unli ke ' bl ock addressabl e’ devices such as hard drives, cartridge drives, and
some DC2000 tape drives, 'stream ng' tape drives, such as DAT and 8mm dri ves,
format the tape as they wite to it, so the capacity varies, sonetines
dramatically. Here are the five factors that influence streaning tape drive
capacity:

1) Tape Condition

Streami ng tape drives automatically verify data by reading each 'franme' of data
i medi ately after witing it. If the data does not verify, the tape drive noves
to the next part of the tape and attenpts to wite the frane again. As |long as
the drive successfully wites the data before trying too many tines, it will not
report a nmedia failure and the backup will continue. This "error rewite’
process, which can be caused by dirty heads on the tape drive, deteriorating
nmedi a, tenperature changes, or a host of other issues, reduces tape capacity
invisibly to Retrospect or the user.

2) Media Failure



Retrospect wites to a streaming tape until the tape drive reports that it has
reached the end of the tape or that it has encountered a nedia failure. Then
Retrospect logs the nedia failure, if appropriate, and requests a new tape to
continue the backup. So if a tape drive is not achieving expected capacity, the
first step should be to look in the log to see if any nmedia failures are
reported. (See Dantz Technical Note #12 "Media Failures".)

3) Speed of the Source

The speed of the source volunme is the single nost inmportant factor in

determ ning stream ng tape capacity. Each time the buffer in the drive runs out
of data to copy, an "underrun" occurs and the drive goes through a process that
uses up raw tape capacity. The nore underruns, the greater the reduction in
capacity.

A fast SCSI hard disk on the sane SCSI bus as the backup drive will tend to
result in fewer underruns and therefore allow the tape to hold nore user data.
Copying files over a network tends to be slower, resulting in nore underruns and
| ower capacities, especially if that network is Local Tal k speed.

The size of files being copied has a dranmatic influence on the source speed. The
same Maci ntosh and hard di sk may take four tines as long to transfer 100 MB of
small files as it does to transfer a few |large ones also totaling 100 MB. CPU
speed natters, too. A faster Macintosh may transfer files at twice the rate of a
sl ower one, even though the hard disk and file sizes are the sane.

4) Hardware Conpression

In order to boost capacity and speed, many stream ng tape drives contain a chip
to conpress the data coming into the drive before it is witten to tape. The
amount of extra capacity achieved, if any, is dependent upon how well the

i ncom ng data conpresses, and this varies widely. Here, frombest to worst, is a
listing of approxinate file conpressibility: database, text, spreadsheet,

graphi cs, applications, Systemfiles, previously conpressed files. Some files
will reduce to 25%of their original size while sone will not diminish in size
at all.

It is inmpossible to know how nuch conmpression will be achieved until the data is
actually copied to the tape drive. For display purposes, Retrospect assunes that
usi ng hardware conpression doubles capacity, which is somewhat optimstic. A 50%
increase in capacity is a good and nore conservative rule of thunb. However, we
nmust enphasi ze the broad variation that nakes any prediction suspect.

5) Tape Length

Wth a given tape format, a longer tape will achieve proportionally higher
capacity. For exanple, npst DDS DAT drives support both 60 and 90 meter tapes.

I nadvertently using a 60 neter tape reduces capacity by approxi nately one third.
DDS-2 DAT drives require specially forrmulated 120 neter tapes in order to wite
in their new format. Shorter tapes use the | ess dense DDS format causi ng an even
nore dramatic reduction in capacity.



Capacity Displ ay

Ret rospect displays an estimate of tape capacity to aid in managi ng the backup.
Because DAT drives usually do not tell Retrospect what size of tape is inserted
in them and for all the reasons discussed above, Retrospect's assunptions of
tape capacity nmay be inaccurate. Experience may indicate a nore accurate number
at which tinme the capacity display my be changed by clicking the Set Capacity
button in Configure: Catal ogs. Note: no natter what tape capacity is displayed,
Retrospect continues to wite to the very end of the tape unless a nedia failure
occurs.

Raw Capacity

We have perfornmed extensive testing of DAT drives, and our experience is
summarized in the followng table. Note that these are typical ranges, and that
it is perfectly normal, and expected, that any particul ar experience may be

out side these ranges in either direction.

DDS DAT Drive Capacity (no conpression)
Backup Source ¢ Capacity (60 nmeter tape) ¢ Capacity (90 neter tape)

600 MB Local SCSI Hard Disk « 900 to 1250 MB « 1350 to 1850 MB

Appl eShare server over Local Talk « 600 to 900 MB « 900 to 1350 MB
Ret rospect Renote over Local Talk « 600 to 1000 MB « 900 to 1500 MB
Ret rospect Renote over EtherTalk « 800 to 1100 MB « 1200 to 1600 MB

DDS-2 DAT Drive Capacity (no conpression)
Backup Source ¢ Capacity (120 neter tape)

600 MB Local SCSI Hard Disk « 3000 to 3700 MB

Appl eShare server over Local Talk « 2800 to 3300 MB
Ret rospect Renote over Local Talk « 2800 to 3400 MB
Retrospect Renote over EtherTalk ¢ 2900 to 3600 MB

These capacities will be increased by the anount of conpression achieved, with
the follow ng caveat: if the source data conpresses well, nore of it is required
in any given period of time. Therefore, the effective speed of the drive goes up
and nore underruns can occur, tending to reduce capacity.

Sunmary: Nominal vs. Actua

Tape drive manufacturers must provide a nom nal capacity for the tape drives
they sell. Yet there is no single accurate nunber for all users because so many
factors influence drive capacity. Typically, drive manufacturers will choose the
hi ghest nunber that is reasonably achi evabl e under sone conditions: |arge,
conpressible files on a fast drive.

VWiile it may not be possible to cone up with a single capacity figure for
everyone, we do know that all users with a correctly operating and configured



streami ng tape drive will achieve sonme of the nbst econonical storage
avai | abl e.
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