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Information technology - 3,81 mm wide magnetic tape cartridge for information
interchange - Helical scan recording - DATA/DAT format

als, and
ridges.

cartridgle to enable interchangeability of such cartridges. It also specifies the quality of the secorded sig

This Infernational Standard specifies the physical and magnetic characteristics of a 3,81 mm wide magngtic tape
the format and recording method, thereby allowing data interchange by means of such magnetic tape canF

2 Conformance

2.1 Magnetic tape cartridge
A tape [cartridge shall be in conformance with this International Standard if it-meets all mandatory requfirements
specified herein. The tape requirements shall be satisfied throughout the-extent of the tape.

2.2 Geperating system

A systgm generating a magnetic tape cartridge for interchangesshall be entitled to claim conformancg to this
International Standard if all recordings on the tape meet the mandatory requirements of this Intefnational
Standand.

2.3 Regeiving system

A systgm receiving a magnetic tape cartridge fopinterchange shall be entitled to claim conformance with this
Internafional Standard if it is able to handle any recording made on the tape according to this Intefnational
Standai|d.

3 Nommative References

The following standards contain.provisions which, through reference in this text, constitute provisions of this
Internafional Standard. At the_time of publication, the editions indicated were valid. All standards are subject to
revision[, and parties to agreements based on this International Standard are encouraged to invest{gate the
possibility of applying the-most recent editions of the standards listed below. Members of IEC and ISO |maintain
register)s of currently valid International Standards.

ISO/R p27:1966, Lldstics - Determination of tensile properties

ISO/NE[ 646:1991, Information technology - 1SO 7-bit coded character set for information interchange.

1ISO 13P2: 1978, Technical Drawings - Method of indicating surface texture on drawings

1EC 950:1990, Safety of Information Technology Equipment, including Electrical Business Equipment

4 Definitions

For the purpose of this International Standard, the following definitions apply.

4.1 Absolute Frame Number (AFN): A sequence number allocated to, and recorded in, each frame.
4.2 AC erase: A process of erasure utilizing alternating fields of decaying level.

4.3 Area ID: An identifier for each area of the tape specifying the types of frame written therein.

4.4 Automatic Track Finding (ATF): A method by which tracking is achieved.
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4.5 Average Signal Amplitude: The average peak-to-peak value of the output signal from the read head at the
fundamental frequency of the specified physical recording density, over a minimum of 7,8 mm of track, exclusive
of missing pulses.

4.6 azimuth: The angular deviation, in degrees, minutes and seconds of arc, made by the mean flux transition
line with the line normal to the centreline of the recorded track.

4.7 back surface: The surface of the tape opposite to the magnetic coating which is used to record data.

4.8 byte: ki ordered set of hits acted upon as a unit.
4.9 cartridge: A case containing magnetic tape stored on twin hubs.
4.10 ChanEel bit: A bit after 8-to-10 transformation.

4.11 Datal Format ID: An identifier specifying which data format is being used on the tape.
4.12 End pf Data (EOD): The point where the host stopped writing data on the tape.

4.13 End pf Information (EOI): A group which indicates the end of partition area in‘a.tape.

4.14 End pf Partition (EOP): A group which indicates the end of data area in a partition.

4.15 Error Correcting Code (ECC): A mathematical algorithm yielding cheCk"bytes used for the detectiop and
correction|of errors.

4.16 flux|transition position: That point which exhibits maximum, free-space flux density normal to thq tape
surface.

4.17 flux [transition spacing: The distance along a track betweet-successive flux transitions.

4.18 framle: A pair of adjacent tracks with azimuth of opposite polarity, in which the track with the positive
azimuth pfecedes that with the negative azimuth.

4.19 group: A number of frames constituting a recorded unit.

4.20 Logifal Beginning of Tape (LBOT): The peint along the length of the tape where the recording of data for
interchange commences.

4.21 Logifal End of Tape (LEOT): ASpoint along the length of the tape which indicates the approach, {n the
direction gf tape motion, of the partition boundary or physical end of tape.

4.22 magpetic tape: A tape which will accept and retain magnetic signals intended for input, output, and sforage
purposes ¢gn computers and associated equipment.

4.23 Masier reference: The area which contains partition information in the tape.

4.24 Masfer Standard Amplitude Calibration Tape: A pre-recorded tape on which the standard [signal
amplitude$ have been recorded in the tracks of positive azimuth, 23,0 ym wide, at nominal track pitch, on an AC-
erased tapp.

Note | - Thé

Note 2 - The Master Standard Amplitude Calibration Tape has been established by the Sony Corporation.

4.25 Master Standard Reference Tape: A tape selected as the standard for Reference Recording Field, Signal
Amplitude, Resolution Overwrite and Signal-to-Noise Ratio.

Note 3 - The Master Standard Reference Tape has been established by the Sony Corporation.

4.26 optimum recording field: In the plot of Average Signal Amplitude against the recording field at the
physical recording density of 3 002 ftpmm, the field that causes the maximum Average Signal Amplitude.

4.27 partition: Partition of a tape in which user data is recorded.


https://standardsiso.com/api/?name=c8d31ad8497ffeca03c5b1730f363023

ISO/IEC 11321:1992 (E)

4.28 partition reference: The area which contains group information in the partition.

4.29 Physical Beginning of Tape (PBOT): The point where the leader tape is joined to the magnetic tape.

4.30 Physical End of Tape (PEOQT): The point where the trailer tape is joined to the magnetic tape.

4.31 physical recording density: The number of recorded flux transitions per unit length of track, expressed in

flux transitions per millimetre (ftpmm).

4.32 i < iti aximum recorde

interchange shall not previously have been recorded.
4.33 necord: Related data treated as a unit of information.
4.34 Reference Recording Field: The optimum recording field of the Master Standard Reference Tape.

4.35 Secondary Standard Amplitude Calibration Tape: A tape pre-recorded as defined for the Master

ended for

Standard

Amplifude Calibration Tape; the outputs of which are known and stated in relation to that of the Master

Standqrd Amplitude Calibration Tape.

Note 4|- The Secondary Standard Amplitude Calibration Tape can be ordered from the Sony Corporation, Audio Devi
Departhent. Component Marketing Group 4-10-18, Takanawa, Minato-ku, Tokyo 108, Japan,“under Part Number TY-7(XX)

year 2001. It is intended that these be used for calibrating tertiary tapes for use in routiné calibration.

4.36 $econdary Standard Reference Tape: A tape the performancé.of which is known and stated in i
that of the Master Standard Reference Tape.

Note S|- A Secondary Standard Reference Tape can be ordered from ‘the Sony Corporation, Audio Device Business
Compofent Marketing Group 4-10-18. Takanawa, Minato-hu, Tokyo\08;"Japan, under Part Number RSD 1079 until the yed

intended that these be used for calibrating tertiary tapes for use infoutine calibration.
4.37 geparator: A record containing no user data, which is used to separate data.

4.38 S$tandard Reference Amplitude: The Averdge Signal Amplitude from the tracks of positive azim
Maste| Standard Amplitude Calibration Tapé,at a specified physical recording density.

4.39 {ape noise amplitude: The tape noise amplitude is the subtractive value of amplifier noise from
in root mean square (rms).

4.40 Tape Reference Edge: The bottom edge of the tape when viewing the recording side of the tap
PEOT| of the tape to the obgerver’s right.

4.41 track: A diagonally positioned area on the tape along which a series of magnetic signals may be re

5 Environment and safety

Unles§ otherwise) stated, the conditions specified below refer to ambient conditions in the air in
surroyndingsthe cartridge.

5.1 ’;L

ting environment

ce Business

G until the
elation to

Department,
r 2001 It is

ith of the
otal noise
e with the

rorded.

mediately

Unless otherwise stated, tests and measurements made on the tape cartridge to check the requirements of this

International Standard shall be carried out under the following conditions:

temperature :23°Cx22°C
relative humidity : 40 % to 60 %
conditioning period before testing : 24h

5.2 Operating environment

Cartridges used for data interchange shall be capable of operating under the following conditions:
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temperature
relative humidity

wet bulb temperature

There shall

: 5°Ctod5°C
20 % to 80 %
26 °C max.

be no deposit of moisture on or in the cartridge.

Conditioning before operating:

If a cartridge has been exposed during storage and/or transportation to a condition outside the above na

before use

during whic
Note 6 - Rapid
5.3 Storage

For long tej

temperature 5°Cto 32 °C

relative humidity 20 % to 60 %

maximum wet bulb temperature 26 °C max.

The stray magnetic field at any point on the tape shall not exceed 4000 A/m. There shall be no depos
moisture on or in the cartridge.

5.4 Transpprtation

Recommended limits for the environment to which a cartridge may be subjected during transportation, and

precautions

5.5 Safety

The cartridg
5.6 Flamm|

The cartrid
continue to

Section 2

6 Dimens
6.1 Generd

The case of]

q

he cartridge shall be conditioned in the operating environment for a time at least equal to the\pd
h it has been out of the operating environment, up to a maximum of 24 h.

variations of temperature should be avoided.
environment

m or archived storage of cartridges the following conditions shall be observed;

to be taken to minimize the possibility of damage, are provided in annex J.

e and its components shall satisfy the(Gequirements of IEC 950.
ability

pe and its components shalkbe made from material which, if ignited from a match flame, do
burn in a still carbon dioXide atmosphere.

Requirements_for the case

sional and mechanical characteristics of the case

the cartridge shall comprise

ues,
riod

the

not

nCupper half- a lower half,

a shider moveably mounted on the Tower halt,
a lid pivotally mounted on the upper half.

In the drawings, using third angle projection, an embodiment of the cartridge is shown as an example.

Figure 1 is
Figure 2 is
Figure 3 is
Figure 4 is
Figure 5 sh
Figure 6 sh
Figure 7 sh

a perspective view of the cartridge seen from the top.

a perspective view of the cartridge seen from the bottom.

a partial view of the rear side.

a schematic view showing the Reference Planes X, Y, and Z.
ows the front side.

ows the top side with the lid in closed position.

ows the left side.
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Figure 8 shows the top side with the lid in open position.
Figure 9 shows the left side with the lid in open position.

Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
spindle.
Figure
Figure
hubs.

10 shows the bottom side with the lid and the slide in closed position.

11 shows the bottom side with the lid and the slider in open position.

12 is a view from the top of the inside of the lower half with the upper half removed.
13 is a view of the bottom half with the lid and the slider in open position.

14 is a view of the left side with the lid and the slider in open position.

aton bl

P £
OS5 OP—VHEWTOT TS

6 is a side view of a hub with partial cross section.

8 shows at a larger scale the lid in the open position.
9, 20 show at a larger scale the functional relationship between the lid and the locking mechanis

Figure 21, 22 show the label areas on the top and the rear side.

The dimpensions are referred to three orthogonal Reference Planes X, Y, and Z (figure 4).

6.2 Ov

brall dimensions (figures 6 and 7)

The ovgrall dimensions of the case with the lid in the closed position shall be

/., = 73,0 mm x 0,3 mm

=
tv
|

540 mm + 0,3 mm

/.3 = 10,5 mm * 0.2 mm

The edges formed by the rear side and left and right sides shall be rounded off with a radius

The tw

R, = 1,5 mm max.
edges of the lid shall be rounded off with a radius

R> = 0,5 mm max.

6.3 Loading grip (figure 6)

The toy
dimens

side shall have a loading grip for loading and positioning the cartridge into the drive. The pos
ons of the loading grip shall be
Ly = 255 mm @&0,3 mm
l.s = 10 m@m-min.
Lo, = S50mm £ 0.2 mm
L7 +=72,0 mm min.

The de

7 is a partial cross-section through a hub and both halves of the case showing the interface ‘with the drive

m of the

tion and

bth-Of the loading grip below surface of the top side shall be

6.4 Ho

+ 0,2
0.5 mm mm
-0,0

lding areas (figure 6)

The two areas shown shaded in figure 6 shall be the areas along which the cartridge shall be held down when
inserted in the drive. Their positions and dimensions shall be

Ly = 60mm * 0,1 mm

Ly = 50mm £ 0,1 mm
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6.5 Notches of the lid (figures 5 and 8)

The lid shall have two pairs of notches.

The first pair of notches, the slider lock release notches, allows elements of the drive to release the locking
mechanism of the slider. The positions and dimensions of these notches shall be

Ly

0,4 mm max.

3.0 mm min

L
L

The secor
closed to

L

L
L
L

2
3
d

1
4
5

O

pair of notches, the slider movement notches, allows elements of the drive to moxg/the slide
bpen

1,2 mm * 0,1 mm

498 mm * (0,2 mm

position (see also 6.8.1). The positions and dimensions of these notches shallpbée

3,0 mm min.

0,9 mm min.

7.5 mm * 0,1 mm

36,00 mm * 0,15 mm

6.6 Lid dimensions (figures 6 to 8)

The lid is
L
L

Lj
R]
The lid sk
L3

There sha
the uppe
following

L]

7

(8]

3

4

1.2 mm
6.8 mm
1.1 mm
2.0 mm
6,4 mm
1,5 mm

6,8 mm

shown in closed

I+

position in figure 6 and 7. lts dimensions‘shall be
0,1 mm
0,4 mm
0,1 mm
0,1 mm
0,2 mm
0,1 mm

0,4 mm

all have a chamfer of (45 with a length of

1,5 mm +@O;b mm

10,5 mm * 0,2 mm

from

Il be a dimenSional relationship between the height L4 shown in figure 7, which includes the slider and
half, and, the height Lys of the lid. When a vertical force of 1 N is exerted on the upper h
conditions’shall be met

hIf the

LLS

<

53

When no force is exerted

L4

10,9 mm max.

In figure 8 the lid is shown in open position. The distance from the front edge of the lid to the rear side shall be

LZ()

55,5 mm * 0,3 mm
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6.7 Optical detection of the beginning and end of tape (figure 9 and 12)

Means for the optical detection of the beginning and end of tape shall be provided. These shall consist of a pair
of windows on the left and right sides of the case (see also figure 18). The design of these windows allows this
detection for two different drive designs:

- either a light source and a detector are provided in the drive on each side of the cartridge, in which
case the light enters the case through the upper windows, falls on a prism (see section A-A) mounted
inside the case which reflects this light so that it goes through the tape and falls on the detector
through the lower window; the light transmittance of the prism shall be greater than 50 % of that of a
reference prism when measured as specified in annex A,

- or, the light of a light source within the drive passes through the tape from inside the car{ridge and
falls through the lower windows on to the detectors placed on each side of the case!

The ppsitions and dimensions of these windows allow the cartridge to be used with drives implementing either
systemn], they shall be

L; = 620 mm % 0,10 mm
Ly = 7,65 mm £ 0,10 mm
+ 0,20
Ly = 1,50 mm mm
- 0,00
Ly = 39mm £ 0,1 mm
L3y = 1,8mm + 0,1 mm
Ly = 7,0mm + 0,2 mm
L3z = 2,5 mm min.

Dimension L3> specifies the position of the rear edge of the windows relative to Reference Plane Y. IDimension
L33 shpll be measured relative to this rearedge.

6.8 Bottom side (figures 10 and 11)

The bpttom side is shown in figure)10 with the lid and the slider in closed position and in figure 11 with both in
the open position.

The d{mension L4 of the bottom half, L35 of the slider and L3g of the lid shall satisfy the following confitions
L3y = 73,0mm * 0,3 mm
L3s < Lay
L3, STk34

6.8.1 LLocking mechanism of the slider

The cartridge shall have a locking mechanism for the slider which locks it in the closed and open positions. The
design of this mechanism is not specified by this International Standard, except for the different forces acting on
the slider, and for its detent.

The slider shall be spring-loaded by a spring holding it in closed position when it is unlocked. The force required
to operate the slider shall not exceed 2 N.

The slider shall have two grooves with an opening at both ends. The detent of the locking mechanism shall
protrude through these openings so as to hold the slider in both open and closed positions. The detent shown in
cross section C-C is only an example of implementation.


https://standardsiso.com/api/?name=c8d31ad8497ffeca03c5b1730f363023

ISO/EC 11321:1992 (E)

‘The grooves are parallel to Reference Plane Z and aligned with the slider lock release notches of the lid. The
positions and dimensions of the grooves and of the openings for the detent of the locking mechanism when the

slider is in t
L37

L3g
L3g

Ly

Lay
Lg>

Lys
The positio
determined

In the close]
to Referenc

he closed position shall be

1, 2mm * 0,1 mm

+

498 mm 0,2 mm

10,0 mm =

0,1 mm

+

0,5
2,0 mm
-0,1

3,0 mm min.
1,5 mm min.
0,8 mm * 0,1 mm

+ 0,5
0,8 mm

-0,1
= 45° min.

0,65 mm * 0,05 mm

n and dimensions of the openings for the detent when"the slider is held in the open position
by L39, Lo, L3, and Lag.

d position of the slider, the maximum force tosbe exerted on the detent in a direction perpendid
b Plane Z and over a stroke of 0,65 mm shalkbe 0,5 N max.

are

ular

In the open|position of the slider the holding force shall be 0,3 N min.
6.8.2 Accesq holes
The sliders]hall have two circular access holes (see section B-B) which, in the open position of the slider, allow
penetration |of the drive spindles into theyhubs. The diameters of these access holes shall be
di F 10,0 mm + 0,2 mm
d>» F 12,0 mm max.

6.8.3 Recog
The bottom
Lo
Ly7

hition, sub-datinm and write-inhibit holes

half shall-have a number of holes on an edge at its rear. This edge shall be defined by

+

45,2 mm 0,2 mm

£-492 mm * 0,2 mm

The centres of these holes lie on a line perpendicular to Reference Plane Y at a distance from Reference Plane X

of

Lay

472 * 0,2 mm

6.8.3.1 Recognition holes

There shall be four recognition holes numbered from 1 to 4 as shown in figure 10. Their position and dimensions

shall be
d

L9

3 25mm £ 0,1 mm

1.0 mm £ 0,1 mm
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Lsy = 56,0 mm * 0,3 mm
Ls; = 40mm = 0,1 mm
Ls; = 1,0mm + 0,1 mm
Lsz = 3,0 mm min.

All Recognition Holes shall have the cross-section shown in cross-section F-F in figure 11 for Recognition Hole

No. 1

One of
the plug

This International Standard prescribes the following states of these holes:

Recogn
Recogn
Other ¢
6.8.3.2

The pos

When t

punched out. These plugs shall withstand an applied force of 0,5 N max. without being punched

tion Holes No. 1 to No. 3 shall be closed

tion Hole No. 4 may be open or closed

Write-inhibit hole

ition and dimensions of the Write-inhibit Hole shall be
dy = 25mm + 0,1 mm
Lsg = 56,0 mm + 0,3 mm

he Write-inhibit Hole is open, recording on the tapeas-inhibited, when it is closed recording is eng

No. 1.
hole pu|

The casl
shall be
neither

Regard
inhibit
respect

6.8.3.3
These H

The W%le—inhibil Hole shall have the cross-section shown in cross-section F-F in figure 11 for Recognit

ne of the two cross-sections F-F shows the_hole closed by means of a plug, the other shows it
ched out. These plugs shall withstand an applied force of 0,5 N max without being punched out.

e may have a movable element allowing-to open and close the Write-inhibit Hole. If present, this
such that the state of Write-inhibfit Hole is visible (see figure 3 as an example). Such an element
broken nor moved by a force smaller than 0,5 N.

Hole, the following dimensions from cross-section F-F shall define the closed and ope
vely.
Ls> = 1,0 mm~® 0,1 mm

Ls3 = 3,0°m min.
Sub-datum /holes

oles afe used to position the cartridge in the drive. Their position and dimensions shall be as follg

pmbinations of the recognition holes 1, 2, and 3 are reserved for future applications (see annex B).

the two cross-sections F-F shows a Recognition Hole closed by means of a plug, the other showL it with

out.

bled.

on Hole
with the

element
shall be

ess of whether a plug or_a movable element is used to select the open and closed states of the Write-

N states,

WS

Weite-inhibit Hole_infi L1 shall i | g l

cross-section E-E as shown for the other hole.

Lsy = 455 mm * 0,2 mm
+ 0,1

Lss = 3,5 mm mm
-0,0
+ 0,05

Ls, = 2,50 mm mm
- 0,00

the same
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The position and dimensions of the other Sub-datum Hole shall be

has an
Their

ads of
hall be

+ 0,05
ds = 2,50 mm mm
- 0,00
dy, = 1,0 mm min.
Ls7 = 55mm * 0,1 mm.
Lsg = 2,0 mm min.
Lso = 1,2 mm min.
The edge pf both Sub-datum Holes shall have a chamfer of
0,2 mm * 0,1 mm.
6.8.4 Datym holes
The lower half has two Datum Holes also used to position the cartridge within the drive. One of them
elongated|form, the other is circular. Cross-section AD-D shown for the latter also”applies to the former.
position apd dimensions shall be
Loy = 51,0 mm = 0,1 mm
+ 0,05
Ly = 2,80 mm mm
- 0,00
+ 0,1
Ly = 3,5 mm mm
-0,0
Lez = 3,0 mm min.
+ 0,05
d7 = 2,80 mm mm
- 0,00
The uppef edge of both Datum Holes shall have a chamfer of 0,2 mm * 0,1 mm.
6.8.5 Acce¢ss room for tape guides
When the cartridge is inserted.into the drive, tape guides in the drive are pulling out the tape toward the hg
the drive| The shape and dimensions of the access room provided by the cartridge for these tape guides s
(see also §.8.7.5):
Lga = 3N mm max.
Lgs ~<_ 15,6 mm min.
L 0 — : :,9 T TTICCAT
+ 0,7
Leg7 = 7,0 mm mm
' -0,0
Leg = 6,7 mm min.
(0 = 45° + 1°
Loy = 47,9 mm min.

10
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+ 0,00
L7y = 3,30 mm mm
-0,15

6.8.6 Holes for accessing the hubs

The lower half has two holes through which the spindles of the drive can access the hubs when the slider is in the
open position. The positions and dimensions of these holes shall be

dy = 90mm + 0.1 mm

L7y = 29,00 mm * 0,15 mm
L7 = 105mm + 0,1 mm
L73 = 30,0 mm % 0,1 mm

6.8.7 Internal structure of the lower half (figure 12)

In figyre 12 the different elements of the inside of the lower half are shown. There/shall be a locking npechanism
for the hobs to prevent them from rotating when the lid is in the closed pasition. The design of thfis locking
mechanism is not specified by this International Standard, thus it is not“Shown in figure 12. Lo king and
unlocKing of the hubs shall depend upond the position of the lid as specified in 6.13.

6.8.7.1 Diameter of the wound tape

The dLmeter of the tape wound on a hub shall be
dy = 36,5 mm max.

6.8.7.2 Tape wind

The mlagnetic surface of the tape shall face outwards,

6.8.7.3 Tape motion

The fqrward direction of tape motion is front the left side of the cartridge to its right side (see figures 1[and 2).

6.8.7.1 Guide posts

The tape shall pass around two guide posts in the cartridge, the axes of which are perpendicular to Reference
Plane [ and passes through the-centres of the Datum Holes. The position and dimensions of these guide posts
shall be

- their positions ‘are determined by that of the centres of the Datum Holes,
- their crossssection shall be circular with a radius

Ry =30 mm * 0,1 mm
over ap angle.of 180° in clockwise sense starting at angle

P = 45°+71°

- their cross-section over the other half of 180° is not specified by this International Standard.
6.8.7.5 Position of the tape in the case (view A)

When the tape runs from one guide post to the other it shall remain between two planes parallel to Reference
Plane Z. The distance of these planes to Reference Plane Z shall be

L74 = 1,4 mm min,
L75 = 6,4 mm max.

The design centre for the position of the tape centreline is
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L7()

39 mm + 0,1 mm

The height of the access room specified in 6.8.5 for the tape guides shall be

L7y

6.8.7.6 Tape

+ 0,6
8,0 mm
-0,0

path zone

When the ¢

above. It is|then no longer in contact with the guide posts. The tape path zone of the case is the zone i) W
the tape myst be able to move freely. This zone is defined by

Lpg = 55mm * 0,1 mm

Lpg = 56,5 mm + 0,3 mm

Lky = 80mm * 0,2 mm
6.8.8 Light path (figure 12)

As specified
passed thro
light path ig

The positiop and dimension of the lower window are specified by Lyjand L3, (see figure 9). The dimensions

Ly,
Ly>
ensure that

6.8.9 Suppo

artridge is inserted into the drive, the tape is pulled outside the case by tape guides as menti

in 6.7 there is a lower window in the right and left sides of the‘case through which light hg
bgh the tape can pass and fall on a detector of the drive. In order-to ensure that the correspon
not obstructed by inner elements of the case, its configuration in‘this zone shall be as follows:

1,5 mm max.

5,0 mm min.
no elements of the case obstruct the light path.

't areas (figure 13)

bned
hich

ving
ding

When the cprtridge is inserted into the drive andCheld in position by forces perpendicular to Reference Plae Z
acting on the Holding Areas (see 6.4), it shall_be supported by three Supporting Areas A’, B’ C’ on its boftom
side, shown(shaded in figure 13. The position -and dimensions of these areas shall be as follows:

- Areas A’ and B’ are not specified by this International Standard because they depend on parts of the

lpwer half for which this. International Standard does not specify requirements.

- Area C’ shall be defined by

L&; = 1,0 mm ¥ 0,] mm

Lga|= 49,0 mm~* 0,3 mm
6.8.10 Datum areas (figure 13)
There shall[be-two annular Datum Surfaces A and B and one circular such surface C. All three Datum Areas

shall lie in ReferencePtame—Z—TFtreir positionanddimensions strattbe

shall be d; (see 6.8.4 and figure 11), its outer diameter shall be

dy 50 mm = 0,1 mm

Datum Area A shall be centred on the intersection of Reference Planes X, Y, and Z, its inner diameter

Datum Area B shall be centred on the intersection of Reference Planes X and Z at a distance L (see

6.8.4 and figure 11) from the centre of Datum Area A. Its inner dimensions shall be Lq| and Lg;, its
outer diameter shall be d.

Datum Area C shall be centred on a point defined by
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+

L85 42,0 mm * 0,3 mm

Lgo 25,5 mm * 0,3 mm

Its diameter shall be dy.

6.8.11 Relationship between support and Datum Areas and Reference Plane Z (figure 14)
Support Area A’ shall be coplanar with Datum Area A within 0,1 mm.

SupporfArea B statttecoptamar withr DatomArea B-withir 05

Suppor] Area C’ shall be parallel to Reference Plane Z within 0,1 mm. It shall be at a distance

/.7 = 1,10 mm * 0,05 mm
from Reference Plane Z.
6.9 Hups (figures 15, 16)

The dimensions of the hub shall be

+ 0,08

d;, = 6,60 mm mm
- 0,00
+ 0,0

d)> = 88 mm mm
- 0,1

di;3; = 15,00 mm % 0,05 mm

B = 60°+1°

V = 45° + 1I°
+ 0,1

Lgg = 2,5 mm mm
-0,0
+ 0,20

Lgg = 2,60 mm mm
- 0,00

The twp cylindrical surfaces?with diameters d |1 and d,3 shall be co-axial within 0,05 mm.
The tofque necessary_fo yotate the hub with a partially or fully wound tape shall be 0,000 2 Nem max.
6.10 Leader and. trailer attachment

The mijterial 8fthe leader and trailer and their attachment to the hubs and to the tape shall be such that when
subjectgd 18 4 force of 5 N max. they will neither break nor be detached from the hubs or the tape.

6.11 Ifterfacehetweenthe-hubs—and-the-drivespindles(figure 15

The interface between the hubs and the spindles shown in figure 17 in cross-section is specified in terms of the
following relationships:

1,2 mm max.
dis - diy =
1,0 mm min.

Lg; - L¢y = 1,3 mm max.

Note 7 - It is expected that the top of the drive spindle will not penetrate withi:» the hub beyond a distance L4 = 7,65 mm max above

Reference Plane Z.

13
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6.12 Opening of the lid (figure 18)

When the lid is opened its lower front edge moves along an arc of a circle with radius

Rs = 9,6 mm * 0,2 mm

The centre of rotation is defined by L7 and L. The end position of the lid, i.e. when it is fully open, is defined

by

L3

Lep—= 109 mm-+ 02 mm

0,3mm £ 0,1 mm

Lgy = 63mm = 0,2 mm

The force[F required to open the lid shall not exceed 1.2 N. It shall be applied at a distance

Lys = 50mm + 0,1 mm

measured [parallel to Reference Plane Z from centre of rotation of radius R (see alsosatinex C).

6.13 Reldase of the hub locking mechanism (figures 19, 20)

As mentipned in 6.8.7 the design of the locking mechanism for the hubs istnot specified by this Intern
Standard,[except that it shall be connected to the lid so that the hubs are docked or unlocked as a function
angular pgsition of the lid.

ational
of the

When thq lid rotates from the closed to the open position (clockwise as seen in figures 19, 20) the hubp shall
remain logked as long as the lid has not reached the position defined by

L, = 7,0 mm

Ly = 7.5mm + 0,2 mm

The hubs|shall be completely released as soon as the(lid has reached the position defined by

Ly

10,3 mm

Ly = 6,6 mm = 0,2 mm

6.14 Labe¢l area (figures 21, 22)

On top and rear cides of the case there shall be an area on which adhesive labels can be placed. The dimd
of these afeas shall be

nsions

Lipw = 28,9 mm_max.
Liyn = 5,2 mmmin.
Lipz = 43,4 mm max.
Loz A~Y39,4 mm max.
= 8 & mm max
Re¢ = 0,5 mm min.
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Figure 6 - Top side, lid closed

Figure 5 - Front side, lid closed
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Figure 12 - Inside view of the lower half
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Figure 13 - Bofttom side, lid and slider in open position
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Figure 14 - Left side, lid open
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Figure 15 - Top view of a hub
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Figufe 16 - Side view of a hub
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Figure 17 - Interface with the drive spindle
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Figure 18 - Lid in completely open position
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Figure.19 - Extreme position of the Lid for which the hubs are still locked

L99

_ET

i

L98

Figure 20 - Minimum position of the lid for which the hubs are completely unlocked
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Section 3 : Requirements for the unrecorded tape

7 Mechanical, physical and dimensional characteristics of the tape
7.1 Materials
The recordable area of the tape shall consist of a base material (oriented polyethylene terephthalate or its

equivalgnt) coated on one side with a strong yet flexible Tayer of ferromagnetic matertal. The back surfacg may be
coated.

The leqder and trailer tapes shall consist of a translucent length of the same or equivalent base -materia} without
the ferfomagnetic coating or the back coating.

7.2 Tape length

7.2.1 Length of magnetic tape

The length of tape between PBOT and PEOT shall be 3,0 m minimum and 60,5m\maximum.
7.2.2 Length of leader and trailer tapes

The length of the leader and trailer tapes shall be 60 mm * 5 mm.

7.3 Tape width

The wifth of the magnetic tape and of the leader and trailer tapes'shall be

+ 0,00
3,81 mm mm
- 0,02

The width shall be measured across the tape frem édge to edge when the tape is under a tension df 0,18 N
maximpm.

7.4 Discontinuities

Betwedn PBOT and PEOT there shall be no discontinuities such as those produced by tape splicing or
perforgtions.

7.5 Tdtal thickness

The tolal thickness of thesmagnetic tape at any point shall be 13 ym % 1 pm.
7.6 Lgngitudinal curyature

The rafius of the earvature of the edge of the tape shall not be less than 33 m.

Procedure: Affow a | m length of tape to unroll and assume its natural curvature on a flat smooth surface.
Measule theldeviation from a | m chord. The deviation shall not be greater than 3,8 mm. This |deviation
corresponds to the minimum radius of curvature of 33 m if measured over an arc of a circle.

7.7 Cupping
The departure across the width of tape from a flat surface shall not exceed 0,5 mm.

Procedure: Cut a 1,0 m + 0,1 m length of tape. Condition it for a minimum of 3 h in the test environment by
hanging it so that the coated surface is freely exposed to the test environment. From the centre of the
conditioned tape cut a test piece of length 25 mm approximately. Stand the test piece on its end in a cylinder
which is at least 25 mm high with an inside diameter of 4,1 mm % 0,2 mm. With the cylinder standing on an
optical comparator measure the cupping by aligning the edges of the test piece to the reticule and determine the
distance from the aligned edges to the corresponding surface of the test piece at its centre.

(%)
W
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7.8 Coating adhesion
The force required to peel any part of the coating from the tape base material shall not be less than 0,05 N.

Procedure: Take a test piece of the tape approximately 380 mm long and scribe a line through the recording
coating across the width of the tape 125 mm from one end. Using a double-sided pressure sensitive tape, attach
the full width of the test piece to a smooth metal plate, with the recording surface facing the plate. Fold the
sample over 180°, attach the metal plate and the free end of the test piece to the jaws of a tensometer and set the
speed of thejaw separationto—254 mmimin—Note the force hich—any—part-ofthe—coating—fi eparates from
the base material. If this is less than 0,05 N, the test has failed. If the test piece peels away from the doubld-sided
pressure sensitive tape before the force exceeds 0,05 N, an alternative type of double-sided pressure sénsitivie tape

shall be uged. If the back surface of the tape is coated, repeat the above procedure for the back coating.

\ | Reco:yng surface Scribed Yine
—l/

le—125 MM ————— Pressure -sensitive
tape

Figure 23 - Setup for measuring coating adhesion

7.9 Layerx-to-layer adhesion

Procedurg: Attach one end Of)a test piece of magnetic tape of length 1 m to the surface of a glass thbe of
external diameter 36 mm..Wind the tape on to the tube at a tension of 1,1 N. Store the wound test piede in a
temperatyre of 45 °C,23 °C and relative humidity of 80 % for 4 h. Store for a further 24 h in the testing
environment. Apply.a0;1 N force to the free end of the test piece and allow it to unwind slowly.

There shajl be notendency for the test piece to stick or for the coating to peel.

7.10 Tengile strength

Measurements shall be made in accordance with ISO/R 527. The length of the test sample shall be 200 mm. The
rate of elongation for all tensile tests shall be 100 mm/m - ISO/R 527, Rate D.

7.10.1 Breaking strength

Load the test piece until the breaking point is reached. The force required to reach that point is defined as the
breaking strength of the tape.

The breaking strength shall be equal to, or greater than, 9 N.
7.10.2 Yield strength

The yield strength is the force necessary to produce 3 % elongation of the tape.
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The yield strength shall be greater than 1,4 N.

7.11 Residual elongation

Measure the original length of a test piece of approximately 1 m with an applied tension force of 0,05 N.
Apply an additional force 1,5 N for 3 min.

Remove the additional force and measure the length after a further 3 min.

7.12 KElectrical resistance of coated surfaces

The electrical resistance of any square area of the recording surtace shall be within the range of
10° Q 10 5 x 108 Q for non-back coated tape

10° Q10 5 x 1012 Q for back-coated tape

The electrical resistance of the backcoating shall be less than

9x108Q

Proceture

Condiion a test piece of tape in the test environment for 24 h. Pesifion the test piece over two 24-darat gold-
plated| semicircular electrodes having a radius r = 10 mm and<a finish of at least N4, so that the|recording
surfacp is in contact with each electrode (see figure 24). The electrodes shall be placed parallel to the gfound and
parallgl to each other at a distance d = 3,81 mm between their centres. Apply a force F of 0,25 N to each end of
the tept piece. Apply a d.c. voltage of 100 V £ 10 V .across the electrodes and measure the resulting current
flow. |From this value, determine the electrical resistance.

Repedt for a total of five positions along the test piece and average the five resistance readings.

For bjck-coated tape, repeat the procedure with-the backcoating in contact with the electrodes.

DY

l

Figure 24 - Setup for measuring the e'ectrical resistance
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When mounting the test piece ensure that no conducting paths exist between the electrodes except that through

the coating under test.

Note 8 - Particular attention should be given to heeping surfaces clean.

7.13 Light transmittance of tape

The light transmittance of the magnetic tape shall be less than, or equal to, 5 %.

The light transmittance of leader and trailer tapes shall be equal to, or greater than, 60 %.

The method for measuring light transmittance is given in annex D.

8 Magnetic recording characteristics

The magnetic recording characteristics shall be defined by the testing requirements given below,

When perfdrming these tests, the output or resultant signal shall be measured on the same-telative pass for
a tape caliprated to the Master Standard Reference Tape and the tape under test)(read-while-write or
forward-read-pass) on the same equipment.

The follow{ng conditions shall apply to the testing of all magnetic recording,'characteristics, unless othef

stated.

Tapg condition

Diafneter of the scanner

Rotptional speed of scanner
Tapk speed

Tapg tension

Tesy tracks

Wrifte gap length

Phygical recording densities

Recprding current
Recprding wavefdrm

Reald trackwidth

Write_track width

8.1 Optimum recording field

: AC erased

+ 0,05
: 30,00 mm mm
- 0,00

22000 rpm * 3Zrpm

0 8,15 mm/s<t) 0,04 mm/s

10,10 N'2 0,01 N, measured at the input to the scanner
. positive azimuth

~0,25 pm £ 0,03 pm

: 83,4 ftpmm, 750,6 ftpmm, 500,4 ftpmm, 1 000 ftpmm, 1 501 ftpm
3 002 ftpmm (specified in each test).

: Test Recording Current
: Square wave

220 pm £ 2 um

: equal to, or greater than, the read track width

both
first

wise

The optimum recording field shall be between 80 % and 126 % of the Reference Recording Field.

Traceability to the Reference Recording Field is provided by the calibration factor supplied with each Secondary

Standard Reference Tape.

8.2 Signal Amplitude

The Average Signal Amplitude at the physical recording density of 3 002 ftpmm shall be between 70 % and
160 % of that for the Master Standard Reference Tape.
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The average Signal Amplitude at the physical recording density of 83,4 ftpmm shall be between 70 % and 160 %
of that for the Master Standard Reference Tape.

Traceability to the Average Signal Amplitudes of the Master Standard Reference Tape is provided by the
calibration factors supplied with each Secondary Standard Reference Tape.

8.3 Resolution

The ratio of the Average Signal Amplitude at the physical recording density of 3 002 ftpmm to that at the

physical

Standard Reference Tape.

For the

of the sz]me ratio for the Master Standard Reference Tape.

Traceabi
supplied| with each Secondary Standard Reference Tape.

8.4 Ovdrwrite

Overwri

Traceab

supplied| with each Secondary Standard Reference Tape.
8.4.1 Physical Recording Densities of 750,6 and 3 002 ftpmm
8.4.1.1 Procedure

AC-eras¢ the tape.

Record

Overwrile at the physical recording density<ef 3 002 ftpmm and measure the Average Signal Amplitud

residual

Repeat flor the Master Standard Reference Tape.

8.4.1.2 Requirements

The rati

shall be

8.4.2 Physical recording densities of 83,4 ftpmm énd 1 001 ftpmm

Tecording density of ~750;6 ftpmmr stiatt—be between 80 % and 140 % of the same ratio for the
physical recording densities of 1 001 ftpmm and 83,4 ftpmm the ratio shall be between 70 % and

lity to the resolutions for the Master Standard Reference Tape is provided by the calibration

fity to the overwrite ratios for the Master Standard Reference Tape is provided by the calibration

3t the physical recording density of 750,6ftpmm and measure the Average Signal Amplitude.

750,6 ftpmm signal.

D

Residual Average Signal Amplitude at 750,6 ftpmm after overwriting

Average Signal Amplitude of the original recording at 750,6 ftpmm

ess than=140 % of the same ratio for the Master Standard Reference Tape.

Master

126 %

factors

e is the ratio of the Average Signal Amplitude of the residual .6f)a low density recording after
overwriting with a recording at a higher density to the Average Signal Amplitude of the original low
recording.

density

factors

e of the

8.4.2.1 Procedure

Repeat 8.4.1.1 for these densities.

8.4.2.2 Requirements

The rati

o shall be less than 126 % of the same ratio for the Master Standard Reference Tape.

Traceability to the overwrite ratios for the Master Standard Reference Tape is provided by the calibration factors
supplied with each Secondary Standard Reference Tape.

29
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~ 8.5 Ease of erasure

When a tape has been recorded at 750,6 ftpmm with the Test Recording Current and then passed through a
longitudinal steady erasing field of 198 900 A/m, any remaining signal shall not exceed 3 % of the Standard
Reference Amplitude for that density. The erasing field shall be reasonably uniform, for example, the field in the
middle of a solenoid. This measurement shall be made with a band pass filter passing the first three harmonics.

8.6 Tape quality

8.6.1 Mis§ing pulses

A missing pulse is a loss of read signal amplitude. A missing pulse exists when the base-to-peak réad’signal is
50 %, or fess, of half the Average Signal Amplitude for the recording density of 1 501 ftpmm on the same {ape.

8.6.2 Mis§ing pulse zone

A missing pulse zone commences with a missing pulse and ends when 5 consecutive flux transitions are d¢tected
or when g length of 0,120 mm of track has been measured. Any further missing pulse/iesults in a further missing
pulse zong.

A missing pulse zone does not continue from one track to the next.

The missing pulse zone rate shall be less than one in 7,2 x 10? flux transitions and applies to both positiye and
negative gzimuth tracks.

8.7 Signjl-to-noise ratio (S/N) characteristic

The signgl-to-noise ratio is the average rms read signal amplitude” divided by the average integrated rmg noise
amplitudg, and expressed in decibels.

1

Average rms read signal amplitude
SIN = 201g decibels
Average integrated rms noise)amplitude

Requirenjent

The S/N for the tape under test (S/Nype).shall be better than -3 dB relative to the S/N for the Master Standard
Referencd Tape (S/NpgrT) when measured according to the procedure defined in annex E.

Traceabiljty to the S/Npgrt is provided by the calibration factor supplied with each Secondary Standard
Referencg Tape.

Section |4 : Format

9 DATA/DAT format

9.1 Gengdral

Data to be reéeorded is sent from a host computer to the tape system together with three types of separator|marks
which indicate the logical separation(s) of th a, Th r rator r i i nation
are formed into groups before being recorded on the tape. Each group is recorded on a group of tracks. The part
of each track in which the user data and partition information are recorded is called the Main Zone of the track.
Additional information about the contents of the group, the location of the track(s) and the contents of the
track(s) is recorded in two parts of each track called Sub Zones. The two Sub Zones together constitute the Sub
Data Area of the track.

In addition, the host computer may send Partition Reference information which contains information related to
the partition being written, including Protection, Number, Name, Flags, Start Frame Number, Number of
Frames, Number of Groups, Start Group Number, Start Second Group Number, and Comments. This
information is formed into a group and recorded on the tape in the Partition and Master Reference areas.
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In the following description all operations on the data received from the host computer, including the use of
error detection and correction codes, are described. Then the method of recording on the tape and the tape
layout itself will be described. However, because of the inherent characteristics of this format, where required,
advance references to the tape layout will also be made in the course of the description of the operations on the

data.

9.2 Basic Groups

The data to be recorded shall be grouped in Basic Groups of 135 808 bytes for the Group Field 0 (see 14.1) or

alloc

to 135 807 or from 0 to 238 595.

Data

follow
Note 9
as Sep
compuyl
mark"

9.2.1

Each
data
bytes

238 196 bytes for Group Format 1 (see 14.2). Each Basic Group shall be identified by a rundir

ted consecutively starting with 0. In each Basic Group the bytes are identified by a runningfium

ind Separator marks received from the host computer shall be grouped in Basic Groups accord
ing structure.

- In this International Standard, there are three types of separator marks which can be received_ffom the host, and a
rator I, Separator 2, and Separator 3. Some other standards, e.g. those which define an interfice between a tape driy
er, use terms such as “search mark", "file mark", and "set mark". It is recommended.hat Separator | be equate

Separator 2 be equated to "file mark", and Separator 3 be equated to "set mark".
Basic Groups for Group Format 0

Basic Group shall consist of user data and system data. Usef)data shall consist of 131 072 bytes 4

g number

ber from 0

ing to the

e referred 10
e and a host

d to "search

nd system

f 4 736 bytes. User data and system data shall be mappediinto a rectangular area which is (4 0p6 + 148)
wide and 32 bytes high. Each byte is allocated to a byteposition (or offset address, see annex M) &as follows:
00000 00032 00064 | {131 040f 1131 072]131 104]  [135 776JA

00001 131 073
00002 131 074
00003 131 075

LA A LA L LI L Y] N oosascsseses 32

System
User Data
Data

00029 131 101
00030 131 102
00031 [131071] [i31 103 [1353807 ]y
< 4 096 > [<€ 148 >

Figure 25 - Data allocation for Group Format 0

User data and system data of each Basic Group shall be further divided into Sub-groups as follows:

- 23 Sub-groups containing each 5 760 bytes from the Basic Group;

- 1 Sub-group containing 3 328 bytes from the Basic Group and 2 432 bytes C3 Parity generated by the

tape system (see annex M);

3 Sub-groups containing each 5 760 bytes of 3 parity;
-1 Sub-group containing 5 752 bytes of C3 parity and 8 bytes set 1o all ZERO:s.

RY
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) o System Data (4736B)
Drive Data Transfer Dlregtlon > o | -V

L
;//// .

Y

L5 3D
v

< 4 096 > 148>

Figure 26 - Sub-group allocation Group Format 0

9.2.2 Basic {Groups for Group Format 1

Each Basic |Group shall consist of user data and system data which are variable in length. The maximum sige of
the Basic (Jroup is 238 596 bytes. User data(and system data shall be mapped into a rectangular area whig¢h is
4 044 bytes|wide and 59 bytes high. Each byte is allocated to a byte position (or offset address, see annex M) as
follows.

00000 | 00059} 00118 | [238537] A
00001
00002
00003

-...-----..--.-.------I--.--.------I-----.--..---.-.--l 5‘)

v Yser Data+SystemData

00056
>

%gs [238595] Y

- 4 044 >

Figure 27 - Data allocation for Group Format 1
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User data and system data of each Basic Group shall be further divided into Sub-groups of 5 760 bytes as follows.

9.3 Sub
9.3.1 G1

When a
number¢

41 Sub-groups containing 5 760 bytes from the Basic Group;

1 Sub-group containing 2 436 bytes from the Basic Group and 3 324 bytes of C3 parity generated by

the tape system (see annex M);

2 Sub-groups containing S 760 bytes of C3 parity;

T Sub-group containing 5 376 bytes of C3 parity and 384 bytes set to all ZEROs.

Drive Data Transfer Direction >

‘User Data + System Data
(238 592 bytes) |

Figure 28\- Sub-group allocation for Group Format 1

LGroups
Sub-group

Basic Group-~has been completed, it shall be split into G1 Sub-groups as identified above. B
d from 0 t0-5.759.

ytes are

i3
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Byte No. — = = ) - oo = ) = L= o
2432 8
5760 |....... 5760 3328 | ‘3 5760 |....... 5 760 5c7352 ZERC
bytes bytes byies | pytes C3 bytes C3 bytes bytes | bytes
G1 Sub-
Group No. |— 1st 231d 24th 25th 27th 28th
}: 135 808 bytes ﬂ.|< 25 472 bytes -
Figure 29 - G1 Sub-groups for Group Format 0
Byte No. }— = 3 ) S e ==& 5 o 5 e o2 &
3324 5376 384
5760 |....... 5760 2436 | -3 5760 5760 3 |zerO
bytes bytes bytes T bytes C3 bytes C3 bytes Hytes |bytes
G1 Sub-
Group No| 1st 41st 42nd 431d 44th 451th
}: 238 596 bytes >l 20 604 bytes ]
Figure 30 - G1 Sub-groups for Group Format 1
9.3.2 G2 Sub-group
This Inlersn[‘ational Standard, does not specify G2 Sub-groups.
9.3.3 G3 Sub-group
Each G1 Qub-group of 5 760 bytes shall be re-arranged into a G3 Sub-group of 5 828 bytes.
In a G3 Sub-group the bytes of the G1 Sub-group shall be ordered in rows of four bytes called a word.| These
words are |numbered consecutively from 0 to 1 439. They are followed by 16 4-byte words numbered 1 {440 to

1 455, all bytes of which are set to all ZEROs.

The bytes are further grouped in two-byte channels, called A and B. In each channel the bytes are allocated to a
lower or an upper byte as follows:

Dy is allocated to the upper byte of channel A for k

Dy is allocated to the lower byte of channel A for k
Dy is allocated to the upper byte of channel B for k
Dy, is allocated to the lower byte of channel B for k = 3 (mod 4)

34

I

= 0 (mod 4)

1 (mod 4)
2 (mod 4)
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Channel name A B
Byte name
Upper Lower Upper Lower
Bit number 87654321 87654321 87654321 87654321
0 DO D1 D2 D3
1 D4 D5 D6 D7
2 D8 D9 D10 D]l1
1438 D5752 D5753 D5754 D5755
1439 D5756 D5757 D5758 D5758
1440
All Bytes Sét to All ZEROs
1455

Word number

Figure 31 - G3 Sub-group

9.3.3.1 Byte identification

Each byte of a G3 Sub-group is now identified by

— its ¢hannel (A or B);

— its byte name (lower or upper);

— its word number (from0to 1 455).

Thus, the following netation is introduced:

A;;  ipdicates the byte identified by the lower byte of channel A in the i-th word;

A ipdicates-the byte identified by the upper byte of channel A in the i-th word;

iu

B;;  ipdicates the byte identified by the lower byte of channel B in the i-th word;

Biu
9.3.4 G4 Sub-group

Each Sub-group G3 shall be transformed into a Sub-group G4 consisting of two twin arrays as follows.

indicates the byte identified by the upper byte of channel B in the i-th word.

A Sign, a Block Number and a Serial Number shall be allocated to each byte using the following formulae.
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)a+i

Sign : (-1

Block number: i (mod 52)+ 75 (i(mod 2)) + img-;-z-

[ PEAY 7 7
Senal number: Zku + intg'-z-} = _SE(mOd 2)-32int 8—35

where
in = indicates the integer part of the quotient;
i =0to 1455;
a =0forthe A;, and A, bytes;
a =1 for the B;, and B, bytes;
u =0 for the A;, and B, bytes;
u = 1 for the A and B, bytes.

Processing|a G3 Sub-group in this way yields twin arrays PLUS and MINUS in which each byte is identified by its Block
Number (ffom 0 to 127) and its Serial Number (from O to 31).

36
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Array PLUS

1 1 11
0 1 2 3 4 5 50 | 51 | 52 | 53 %176 | 77 126 | 127
1 11 /1
23
24
25
26
27
28
29
30
31
/1 /14

Array MINUS

/1 1 T /1
0 1 2 3 4 5 501 51 | 52 | 53 %176 | 77 126 | 127
1 11 11
23
24
25
26
27
28
29
30
31
/14 /1 /1-

Figure 32 - Twin arrays of a G4 Sub-group before C1 and C2 computation

W N -0

w N -0

Applying the above formulae to the bytes of a G3 Sub-group leaves a number of positions unoccupied in both
arrays. These positions, shown shaded on figure 32, are

- Serial Numbers 24 to 31 in all odd numbered Blocks with Block Numbers 1 to 51 and 77 to 127,

- all Blocks with block Number from 52 to 75.

37
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The bytes to be allocated to these positions shall be obtained by computing ECC bytes obtained from two error
detection and correction codes C1 and C2 computed over the bytes already allocated into the two twin arrays.

The C2 bytes shall be computed for all Serial Numbers in each even-numbered Block with a Block Number from
52 to 74, and for Serial Numbers 0 to 23 in each odd-numbered Block with a Block Number from 53 to 75 from
the bytes with the same Serial Number in all the other Blocks.

The C1 bytes shall then be computed for Serial Numbers 24 to 31 in all odd-numbered Blocks from all the bytes
in the previous even-numbered Blocks and the bytes with a Serial Number from 0 to 23 in the odd-numbered
Block. In flocks with a Block Number from 53 to 75, these C1 bytes shall be computed from the @2 [bytes
previous cdmputed.

These two|computations yield the bytes for the byte positions indicated by the shaded portions of the two| twin
arrays of figure 32.

- [C1 shall be a GF (2%) Reed-Solomon Code (32, 28, 5)
- [C2 shall be a GF (2%) Reed-Solomon Code (32, 26, 7)

Calculatior} in a GF (2%) is defined by
g(X) = X+ X+ X3+ x2+
A primitivg element a in GIF (2%) is defined as follows:

@ =(0 00000 T10)
o b ol

The interldave depth of Cl is two bytes, that of C2 is four blocks. The ECC bytes shall satisfy:
Hp x Vp,= 0

HQXV():O

The generjtor polynomials shall be

i=3 .
GP(X)z-HO X-o

i=5 .
GQ(X)z n X-o
i=0
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11 11 .. 1 1 1
o3 o o o2 o o 1
a2 o0 o5 456 o o? 1
A S AL A of o 1
1111 . 1 1 1]
o o o o® o> o
ot 80 58 o6 ot ol 1
o o o oM . o8 o 1
al?t o120 M6 M2 od ot 1
55 oS0 45 gl o0 of 1]
Dk 1 Dmn |
Dov1+2 Dm+an
Dax.1+4 Dmign
Diir+6 Dma2n
D2k.l+8 Dm+16,n
Dak1+10 Dm+20.0
D112 Drnioan
D2k,l+14 Dm+28,n
Dzk,l+16 Dm+32,n
Dy 1418 Dm+36n
Dar1420 Drniaon
Di1422 Drniaan
Doy 1424 Diagn
Dok 1426 Q45N
Dok 1428 Sn+560
= | Daw.1+30 Ve —| Qoire0.n
Q
Do+ Omtdn
Dok+11+2 Q680
Dyw144 Q720
Dok+1.1+6 Drms76n
Dov1i48 Drnsgon
Dsiyiis0 Drmigan
Do 1112 Dinsgsn
Dox+11414 Drni92n
Bye Brrogh
Do 411418 Dmiioon
D2k+l,l+20 Dm+10d,n where
Dow+11+22 Drm+108.n
Pok11+24 Dmsnian P;j = C1 bytes
Paws11+26 Drmiien Qij = €2 bytes
' ' i = Block Number
P28 Bm-120n j = Serial Number
LPok+11430 LDm+124.n4
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For C1 : k=20,1,..063

I = 0,1

if Kk = 26,27, ... t0 37, then Djj in Vp is read as Qj;
For C2 : itm = 0or 2, thenn = 0,1, ..., 31

if m 1 or 3, then n 0,1, ..23

9.3.5 Main Data Block

Each 32-byfe bIock of each array of a G4 Sub-group shall be transformed into a 35-byte Main Data Block-b

addition of[a Header of three 8-bit bytes preceding the 32 bytes of the block.

- £

bytes : Main ID, W1 and W2
byte : Main ID Parity

9.3.5.1 Maiph ID

The Main ID bytes W1 and W2 shall have the following contents.

9.3.5.1.1 Wt byte

For all blogdks of the G4 Sub-group with an odd Block Number the W1 byte shall be set to all ZEROs.
For all blodks of the G4 Sub-group withnan even Block Number the W1 byte shall be set as follows:
Bjts 8 and 7:

@3]

b8 | b7 | b6 | b5 | b4 | b3&{ b2 | bl

Block with even |Format ID 1D4
Block Numbers

Frame number

Block with odd 0 0 0 0 0 0 0 0
Block numbers

its 6 and 5:

Figure 33 - W1 byte

otherwise they are set to 00

Group Status, are set to

0 0 Good Group or Amble Group or Header Group
0 I Unused Spare Group
1 0 Used Spare Group or Continuation Spare Group

11

if the Bloek Number (mod 8) equals 0 then these bits, called Format 1D, are set t

y the

b 01,

if the Block Number (mod 8) equals 4, then these bits, called 1D4, which identify the

Bits 4 to 1:

40
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discontinuities are allowed at an append point, see 15.6.

Repetitions

Shall specify in binary notation a Frame Number. This is a running number which
shall be incremented (mod 16) between consecutive frames.

and


https://standardsiso.com/api/?name=c8d31ad8497ffeca03c5b1730f363023

9.3.5.1

9.3.5.2
The M
9.3.53

ISO/IEC 11321:1992 (E)

.2 W2 byte
b8 | b7 b6 b5 b4 b3 b2 bl
0 Block Number of the Blocks
of the G4 Sub-Group
Figure 34 - WZ- byte
Bit &: shall be set to ZERO to indicate that the block is a Main Data Block
Bits 7 to 1: shall specify in binary notation the Block Number from 0 to\]127 within the[ G4 Sub-

Main ID Parity

Summary of the Structure of a Main Data Block

group and the Sign to which the Main Data Block belongs!

hin 1D Parity byte shall be set to (W1 + W2), where + is the ExclusiveZ®OR operator.

b8 b7 bé b5 b4dy'b3 b2 bl

W1
Header
W2
Main ID Parity
Block Byte with Serial Number O
from Byte with Serial Number 1
an Byte with Serial Number 2
array
of a ~ .
G4 ~ N
Sub-Group B;;e with Serial Number 28
Byte with Serial Number 29
Byte with Serial Number 30
Byte with Serial Number 31

Figure 35 - Main data block
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9.4 Sub-Data area

The Sub-Data area shall contain information arranged in units called Pack Items.

Each Pack
Items

9.4.1 Pack

Pack Items No. 1 and No. 2 contain information about the group, namely

« Group Number, Frame Number, Absolute Frame Number;
. Not Normal Group Flag, Area Code, Second Group Number and Initialization Count.

ack Item No. 3 contains information about the current Partition.
Pack Item No. 4 contains information about Records within the current Partition.
Pack Items No. 5 to No. 7 contain information about the three Separators, namely

L Start Separator Number for the current Basic Group;
. Number of Separators in the current Basic Group.

Item consists of eight 8-bit bytes numbered from 1 to 8, b8 being the most significant bit. In all

Bits 8 to 5 of byte No. | shall specify in binary notation the Pack ltem Number, and bits 4 to 1
be set to ZERO.

For all multiple-byte fields, the lowest numbered byte shallbe' the most significant and the hi
humbered byte shall be the least significant.

Byte No. 8 is called parity. For each bit position the content shall be the sum (mod 2) o
orresponding bits of the other seven bytes.

Pack

shall

ighest

f the

Item No. 1
b8 | b7 | b6 b5 [ b4 | b3 | b2 | bl
1 0 0 0 1 0 0 0 0
2 Group Number
3 Group Number
4 Frame Number
5 Absolute Frame Number
6 Absolute Frame Number
7 Absolute Frame Number
8 Parity

Figure 36 - Pack Item No. 1
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Bytes No. 2 and No. 3 shall specify the running Group Number of the group expressed in binary notation as twos

complement.

The first group of the Master Reference and of the Partition Reference shall have the Group Number 0.

Groups before the Master Reference shall have a negative Group Number. Groups before the Partition Reference

in the same Partition
9.4.1.2(Byte No. 4

Byte
This

gative Group Number

. 4 shall specify the Frame Number of the frame in which this Pack Item is recorded.

ame Number is relative to the first Data Frame of the group, which has the Framie Numbg¢r 0, and
increases by 1 up to the last frame of the group or to the last frame associated with the group, if present

Frameg of the group or associated with the group, if present, preceding the first data’ frame of the grpup shall

have negative Frame Numbers.

This Frame Number is expressed in binary notation in twos complement.

9.4.1.3|Bytes No. 5 to No. 7

Bytes No. 5 to No. 7 shall specify the Absolute Frame Number relative)to the first frame of a tape, which has the
Absolute Frame Number of zero.

Absolute Frame Numbers shall increase continuously in ascending order. They may become discontinupus when
a frame¢ or partition is overwritten.

9.4.2 Pack Item No. 2

b8 | b7 | b6 b5 | b4 | b3 | b2 | bl
1 0 0 1 0 0 0 0 0
2 Not Normal Group Flag
3 Second Group Number
4 Second Group Number
5 Area Code
6 Initialization Count
/ 0 0 0 0 0 0 0 0
8 Parity

9.4.2.1 Byte No. 2

Figure 37 - Pack Item No. 2

Byte No. 2 shall be the Not Normal Group Flag.

43


https://standardsiso.com/api/?name=c8d31ad8497ffeca03c5b1730f363023

ISO/IEC 11321:1992 (E)

- Bits b8 to b2 shall be set to ZERO.

- Bit bl shall be set to ZERO if the group is a Normal Group.
- Bit bl shall be set to ONE if the group is not a Normal Group (e.g. Spare Group, Amble Group, etc.).

9.4.2.2 Bytes No. 3 and No. 4

Bytes No. 3 and No. 4 shall specify a Second Group Number, which is the number of Normal Groups from the

beginning of a Partition.

The first N¢rmal Group in a Partition shall have the Second Group Number 0.

In the Load/Unload Area, Lead-in Area Preamble and Header, these bytes shall be set to all ZEROs.

9.4.2.3 Bytk No. 5

Byte No. 5[shall specify the Area Code, which identifies the current area of the tape. Ared\codes shall H

shown in figure 38.

c

Tape Areas Group Type Area code
Load/Unload Area 00 000 000
Preamble_Group 01 000 000
Header 01 000 001
Lead-in Area
Master Reference | 01 000 010
Postamble Group 01 000 100
Preamble Group 10 001 000
Partition .
Lead-in Area Reference 10 001 010
Postamble Group 10 001 100
Partition Data Group or 10 010 010
Partition Data | Spare Groups
Area
Partition Amble 10 010 100
Group
EOP 10 011 000
Unused Area 10 100 000
EOI 11 000 000

Figure 38 - Area Codes

9.4.2.4 Byte No. 6

Byte No. 6 shall specify the number of times the tape has been initialized.

as

A tape is initialized when a new Load/Unload Area, Lead-in Area, Partition Area (usually a single empty

Partition), and an EOI have been written.
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The initialization Count shall be set to 1 when the tape is first initialized and shall increased by 1 each time the
tape is re-initialized. This byte is used to distinguish current data from previous data which may occur after EOL

All groups and frames before EOI shall have the same Initialization Count. The Initialization Count of EOI shall
be set to "i-1", where "i" is the Initialization Count of groups before EOI. The Initialization Count of groups
after EOI shall be different from that of groups before EOL.

9.4.2.5 Byte No. 7

Byte Np.—7shall be set to a S.

9.4.3 Pack Item No. 3

b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl
1 0 0 1 1 0 0 0 0
2 Partition Number
3 Partition Initialization Count
4 Partition Initialization Count
5 Group Format),ID
6 0 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0 0
8 Parity

Figure 39 - Pack Item No. 3

9.4.3.1(Byte No. 2

Byte No. 2 shall specify @Partition Number from 0 to 255.

Partition Number O<hall be recorded in the Load/Unload Area and in the Lead-in Area.
Partitign Numbers 1 to 254 shall be recorded for the subsequent Partitions.

Partitign Number 255 shall be recorded for the EOI area.

9.4.3.2|Bytes No. 3 and No. 4

Bytes No. 3 and No. 4 shall specify the number of times the Partition has been initialized. Initializing a partition
means to write a new Partition Lead-in, a Partition Data, if present, or an EOP.

The value shall be set to 1 the first time the Partition is initialized. This value shall increase by 1 for each further
initialization.
All groups in a Partition before EOP shall have the same Partition Initialization Count. The Partition

Initialization Count of EOP shall be set to "i-1", where "i" is the Partition Initialization Count of groups before
EOP. The Partition Initialization Count of groups after EOP shall be different from that of groups before EOP.
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9.4.3.3 Byte No. 5

Byte No. 5 shall specify the group format of the current Basic Group. This value shall be either 0 for Group
Format 0 or 1 for Group Format 1, respectively.

9.4.3.4 Bytes No. 6 and No. 7
Bytes No. 6 and No. 7 shall be set to all ZEROs.
9.4.4 Pack Item No. 4

b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl

1 0 1 0 0 0 0 0 0
2 Start Record Number

3 Start Record Number

4 Start Record Number

5 Start Record Number

6 Number of Records in a Group

7 Number of Records..in a Group

8 Parity

Figure 40 - Pack Item No. 4

9.4.4.1 Bytes No. 2 to No. §
Bytes No. P to No. 5 shall specify-the’"Record Number of the first record that starts in the current Basic Grou‘llp.

Record Numbers start with 0, \thus the Record Number specified by bytes No. 2 to No. 5 is equal to the n
of records [written from the-beginning of the Partition.

9.4.4.2 Bytes No. 6 and.No. 7

mber

Bytes No. p and N0.'7 specify the number of user data records started in the current Basic Group.
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9.4.5.1
Bytes N

The Se
equal t

9.4.5.2
Bytes N

b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl
1 0 1 0 1 0 0 0 0
2 Start—Separator—1Number
3 Start Separator 1 Number
4 Start Separator 1 Number
5 Start Separator 1 Number
6 Number of Separator ones in a Group
7 Number of Separator ones in a Group
8 Parity

Bytes No. 2 to No. 5§

Bytes No. 6 and No. 7

Figure 41 - Pack Item\No. 5

No. 6 and No. 7 shall specify the'number of Separator ones written in the current Basic Group.

No. 2 to No. 5 shall specify the Separator 1 Number of the first Separator ones in the current Basig Group.

parator 1 Numbers start with 0, thus the'Start Separator 1 Number specified by bytes No. 2 to| No. § is
b the number of Separator ones written from the beginning of the partition.
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9.4.6 Pack Item No. 6

9.4.6.1 Bytq
Bytes No. 2

The Separd
equal to th

9.4.6.2 Byt
Bytes No. ¢

b8 b7 b6 b5 b4 b3 b2 bl
1 0 1 1 0 0 0 0 0
2 Start Separator 2 Number
3 Start Sgparator 2 Kumber
4 Start Separator 2 Number
5 Start Separator 2 Number
6 Number of Separator twos in a Group
7 Number of Separator twos in a<Group
8 Parity

bs No. 2 to No. §

es No. 6 and No. 7

Figure 42 - Pack Item No."6

to No. 5 shall specify the Separator 2 Number of the first Separator 2 in the Current Basic Group.

tor 2 Numbers start with 0, thus the Start Separator 2 Number specified by bytes No. 2 to No
e number of Separator twos written from the beginning of the Partition.

and No. 7 shall specify th¢ number of Separator twos written in the current Basic Group.
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9.4.7 Pack Item No. 7

9.4.7.1

Bytes

The S¢parator 3 Numbers start with 0, thus.the"Start Separator 3 Number specified by bytes No. 2 tg
equal {o the number of Separator twos written from the beginning of the Partition.

9.4.7.2| Bytes No. 6 and No. 7

Bytes

9.4.8 Sub Data Block

A Sub

There

b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl

1 0 1 1 1 0 0 0 0
2 Start Separator 3 Number
3 Start Separator 3 Number

4 Start Separator 3 Number

5 Start Separator 3 Number

6 Number of Separator threes in a Group
7 Number of Separator threes in a Group
8 Parity

Figure 43 - Pack Item’ No. 7

Bytes No. 2 to No. 5§

No. 2 to No. S shall specify the Separator 3 Number of the first Separator 3 in the Current Basic (

No. 6 and No. 7 shall specify the number of Separator threes written in the current Basic Group.

tData Block shatkcensist of thirty five 8-bit bytes:

- a 3-byte_.Header
- threé Pack Items
- 8.bytes which are either Pack Item No. 7 or Parity.

Group.

No. S5 is

shall' be 16 such Sub Data Blocks per track numbered sequentially. The Block Number is :

running

number aflocated 1o each Sub Data Block withinm one track. T the Sub-Zome tof o track threse rumbers run from
0 to 7, in the Sub Zone 2 they run from 8 to 15.

9.4.8.1 Header

The Header shall consist of

- 2 bytes: Sub ID SW1 and SW2;
- 1 byte : Sub ID Parity.
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9.4.8.1.1 SW1 Byte

b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl

Even Block Number | O 0 0 0 1 0 0 0

0dd Block Number 0 0 0 0 1 0 0 0

Figure 44 - SW1 Byte

- Bits b8 to b5 and b3 to b1 shall be set to ZERO.
- Bit b4 shall be set to ONE.

9.4.8.1.2 SW2 Byte

b8 | b7 [ b6 | b5 | b4 | b3 |-b2 | bl

Even Block Number 1 1 1 1 Block Number

0dd Block Number 1 0 0 0 Block Number

Figure 45 - SW2 Byte

- PBit b8 shall be set to ONE to indicate that'the block is a Sub Data Block.

- PBits b7 to b5 shall be set to ONE for.blocks with an even Block Number and to ZERO for blocks| with

n odd Block Number.

- Bits b4 to bl shall specify the:Block Number of the current block. Sub Zone 1 shall contain the bllocks

ith Block Numbers 1 to,7'and Sub Zone 2 shall contain the blocks with Block Numbers 8 to 15.
9.4.8.1.3 Suyb ID Parity byte
The Sub IIp Parity byte shall’be set to (SW1 + SW2), where + is the Exclusive OR operator.
9.4.8.2 Dath Part of a Sub-Pata Block
The bytes following{the Header shall be as follows:

- the first-24 bytes shall be three 8-byte Pack Items;
- the-last 8 bytes shall be either Pack Item No. 7 or Parity.
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9.4.8.3 Summary of the Structure of a Sub Data Block

Byte b8 b7 b6 b5 b4 b3 b2 bl
Pos.

1 SW1

SWZ

3 Sub ID Parity

a

. Pack Items No. 1, No. 3, No. 5 or 1
. ~— N
27 Pack Items No. 2, No. 4, No. 6

28

. either Pack Item 7, or

. Parity

35

Figure 46 - Sub Data Block

9.4.8.4 Pack Item location

The Pagk Items shall be allocated group-wise to two areas of a track called Sub Zone 1 and Sub Zone 2 (see table
5).

Block Pack Item Number
Number '

Even 113|517
0dd 2| 4] 6| ClParity

Figure 47 - Pack Item location

For blocks with Block Numbers 0 to 7, the location is in Sub Zone 1.

For blocks with Block Numbers 8 to 15, the location is in Sub Zone 2.
9.5 Basic Group structure
The Basic Group consists of the following:

- User Data
- System Data

The structure of a Basic Group shall be as shown in figure 48.
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User Data System Data

— ¢

Record ID List Heuristic Recovery Data Group ID
128
variable length variable length___g, bytes =
Start Address Start Address

End Address

Figure 48 - Basic Group Layout

9.5.1 User Data

The User IData is subdivided into records, which are the basic.units for transmitting data to, and receiving|data
from the hJ)st system and can have a variable or a fixed length (see 9.5.3.1). This subdividing information shgll be

recorded ag System Data. The record layout shall be as shown in figure 49.

Record O | Record 1| Record 2 Record N

Figure 49 - Record layout in User Data

The User Dpata shall start at byte/No. 0 in the Basic Group. Records are placed continuously with the first b)lt
the next record following smmiediately the last byte of the previous record. If a record does not end withi
current grgup, it shall céntinue in the next group.

The length|and status Jof records are specified in the Record ID List (see 9.5.3) in the System Data. Any byt
the User Tta not specified in the Record ID List is unused.

9.5.2 System(Data

e of
the

e in

The structure of System Data in the Basic Groups shall be as shown in figure 48. The System Data consists of, a

Record ID List, Heuristic Recovery Data and a Group ID.

9.5.2.1 Croup ID
The Group ID field shall be recorded in the last 128 bytes of System Data of the Basic Group. See table 1.

The first byte of the Group ID List is recorded in byte position 135679 of the Basic Group for Group Format 0,

and in byte position 238467 of the Basic Group for Group Format 1.
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Table 1 - Group ID

Byte size Description
Offset (byte)
0 1 Set to all ZEROs
1 3 Pointer to Record ID List
4 1 Set to all ZEROs
5 3 Pointer to Heuristic Recovery Data Area
8 1 Set to all ZEROs
9 3 Length of User Data (in bytes)
12 1 Record Length Code
13 1 Basic Group Status Byte
14 2 New Group Number
16 2 Set to all ZEROs
18 2 Last Continuation Mark
20 4 Set to all ZEROs
24 8 Set to all ZEROs
32 2 Group Number
34 6 Set to all ZEROs
40 1 Not Normal.Group Flag
41 2 Second Group Number
43 1 Area_ Code
44 1 Initialization Count
45 3 Set to all ZEROs
48 1 Partition Number
49 2 Partition Initialization Count
51 1 Group Format ID
52 4 Set to all ZEROs
56 4 Start Record Number
60 2 Number of Records
62 2 Set to all ZEROs
64 4 Start Separator 1 Number
68 2 Number of Separator 1
70 2 Set to all ZEROs
72 4 Start Separator 2 Number
76 2 Number of Separator 2
78 2 Set to all ZEROs
80 4 Start Separator 3 Number
84 2 Number of Separator 3
86 42 Set to all ZEROs
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'9.5.2.1.1 Pointer to Record ID List

This pointer shall specify the relative displacement from the lowest byte position of the Group ID to the highest
byte position of the Record ID List which is defined as below.

Pointer to

where

Record ID List = ADR - ADG

ADR : Byte position of the first byte of the Record ID List

ADG : Byte position of the first byte of the Group ID

This valug is always negative (twos complement binary number), because the Record ID List is positioned before

the Group ID.
9.5.2.1.2 Pointer to Heuristic Recovery Data Area

This pointer shall specify the relative displacement from the lowest byte position of the.Group ID to the

byte posit
Pointer to
where

ADH : By
ADG : By

This value
positioned,

9.5.2.1.3 Llength of User Data

This field

9.5.2.1.4 Record Length Code

This field
this field
the Recor

n of the Heuristic Recovery Data Area which is defined as below.

Heuristic Recovery Data Area = ADH - ADG

rte position of the first byte of the Heuristic Recovery Data Aréea

rte position of the first byte of the Group ID

before the Group ID.

shall specify the total length in bytes of all records in the Basic Group.

shall specify the default record léngth for fixed-length records. If no default record length is de

ID List (see table 2).
Table 2 - Record length code

owest

is always negative (twos complement binary number), because the Heuristic Recovery Data Area is

fined,

set to 255. In this case, all records used in this group must be recorded as variable-length recogds in

Code | Record length Code | Record length Code | Record length
0 256 bytes 5 8 192 bytes 10
These
1 512 bytes 6 16 384 bytes code
to values
2 17023 bytes 7 32 768 bytes shaTl
not be
3 2 048 bytes 8 65 536 bytes 254 used
4 4 096 bytes 9 131 072 bytes 255 Not specified

9.5.2.1.5 Basic Group Status Byte

Figure 50 specifies the Group Status Bytes. Other bit combinations are prohibited by this International Standard.
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b8 b7 b6 b5 b4 b3 b2 bl
0jojojoj]o GS
0 0 0 — Good Group
0 1 0 — Unused Spare Group
1 0 0 — Continuation Spare Group
1 0 1 —— Used Qpnrp (‘.rnnp
1 1 1 — Defective Group
1 1 1 — Defective Spare Group
Figure 50 - Group Status Byte
9.5.2.1[6I New Group Number
The coptent of the New Group Number field depends on the Group Status. It shall\be as shown in table

Table 3 - New Group Number

Group Status

GS setting

New. Group Number

Good Group 000

Set to all ONEs

Unused Spare Group 010

Set to all“ONEs

Continuation Spare 100
Group

Contains an approximation of the number of
free“bytes within the group in units of
1024 bytes.

Used Spare Group 101 Contains the Second Group Number of the
original group which is being replaced.

Defective Group 110 Contains the Group Number of the Used Spare
Group in which the content of this group is
written.

Defective Spare 111 Contains the Group Number of the Used Spare

Group

Group in which the content of the original
Defective Group is written.

9.5.2.17 East Continuation-Mark

When a set of records is updated, the user data may exceed the original space. In this case the residual user data
shall be written in a record or a set of records in a Continuation Spare Group. The start of this residual user data
shall be identified by a Continuation Mark. In each Continuation Spare Group a Continuation Mark Number
shall be allocated to each Continuation Mark as it is written in the group. This number starts with 1 and is

encreased by 1 for each subsequent Continuation Mark.

The field Last Continuation Mark of the Group ID List of a Continuation Spare Group shall specify the

Continuation Mark Number of the last Continuation Mark writien in this group.

For all groups other than Continuation Spare Groups, this field shall be set to all ZEROs. -
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'9.5.2.1.8 Group number

This number shall be that specified by bytes No. 2 and No. 3 of Pack Item No. 1 (see 9.4.1.1).
9.5.2.1.9 Not Normal Group Flag

This field shall be set as byte No. 2 of Pack Item No. 2 (see 9.4.2.1).

9.5.2.1.10 Second Group number

This numb

9.5.2.1.11

This code shall be that specified by byte No. 5 of Pack Item No. 2 (see 9.4.2.3).
9.5.2.1.12 Initialization count

This numbgr shall be that specified by byte No. 6 of pack Item No. 2 (see 9.4.2.4).

9.5.2.1.13 Partition number

This number shall be that specified by byte No. 2 of Pack Item No. 3 (see 9.4.3.1),

9.5.2.1.14 Partition initialization count

This number shall be that specified by bytes No. 3 and No. 4 of Pack Iteni No. 3 (see 9.4.3.2).
9.5.2.1.15 Group Format ID

This field s

all be set as byte No. 5 of Pack Item No. 3 (see 9.4.3.3).

9.5.2.1.16 Start Record number

This number shall be that specified by bytes No. 2 to No.:5°0f Pack Item No. 4 (see 9.4.4.1).
9.5.2.1.17 Number of Records

This numbgr shall be that specified by bytes No.-6.and No. 7 of Pack Item No. 4 (see 9.4.4.2).
9.5.2.1.18 Start Separator 1 Number

This numbgr shall be that specified by bytes No. 2 to No. 5 of Pack Item No. 5 (see 9.4.5.1).
9.5.2.1.19 Sgparator 1 Count

This numbgr shall be that specified by bytes No. 6 and No. 7 of Pack Item No. S (see 9.4.5.2).
9.5.2.1.20 Start Separator 2 number

This numbgr shall be that specified by bytes No. 2 to No. 5 of Pack Item No. 6 (see 9.4.6.1).
9.5.2.1.21

parator—2 count

This numbgrshall be that specified by bytes No. 6 and No. 7 of Pack Item No. 6 (see 9.4.6.2).

9.5.2.1.22 Start Separator 3 Number

This number shall be that specified by bytes No. 2 to No. 5 of Pack Item No. 7 (see 9.4.7.1).
9.5.2.1.23 Separator 3 count

This number shall be that specified by bytes No. 6 and No. 7 of Pack Item No. 7 (see 9.4.7.2).
9.5.3 Record ID list

This list shall indicate the type of the corresponding records in the Basic Group and shall be recorded as shown
in table 4. The Record ID List is a table of at least 1 byte in length. One table entry is allocated to each record.
Therefore, the Record ID List is also of variable length. The Record ID for the first record of the Basic Group
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shall have the highest byte position, and the record ID for the last record of the Basic Group shall have the

lowest

9.5.3.1

The R
1 byte
bytes.

byte position.
Table 4 - Record ID list

Terminator

Record ID No. n

Record ID No. 3

Record ID No. 2

Record ID No. 1

Record ID No. O

Record 1D

ecord 1D shall specify the record type. If the record is-a fixed-length record, the Record ID shall
(without Data Count field). If the record is a variable-length record, the Record ID shall consist

consist of
of 2to 5

Record 1Ds for Separator 1, Separator 2 and Séparator 3 shall consist of 1 byte (no Data Count Field).

Record IDs for Continuation Marks and Continuation Mark Pointers shall consist of 2 to 5 bytes. Figure 51

shows

9.5.3.2
9.5.3.2

the format of the Record ID.

b8 b7 b6 b5 b4 b3 b2.bl
Data Count field (0 to 4 bytes)

———

Control Byte field (1 byte)

Figure 51 - Record ID Format

Record ID for Data Records

.LControl Byte for Data Records

The contents of a Control Byte for data records shall be as shown in figure 52.
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b8 b7 b6 b5 b4 b3 b2 bl
0 (O IN [P |U |V L
e e e e o . Length of Data Count Field when b3 is set to ONE
e« « o« « 0 0O — 1bytelength
e« o« o« o« 0 1 — 2byteslength
. . 0 . 1 C 3 b_yi.ca :Cllsth
e« ¢ « « 1 1 —— 4bytes length
. « . 0 The record length is fixed, thus the Record ID consists of only)1
byte and b1 and b2 shall be set to ZERO
S | Record length is variable
. . 0 The record is used
e o 1 The record is unused
. 0 The record starts in the current Basic Group
. 1 The record is continued from the previous Basiec” Group
0 The record ends in the current Basic Group
1 The record is continued to the next BasicZGroup.

9.5.3.2.2 Data Count Field for Data Records

The Data (

that is conftained in this Basic Group and is referred to by this Record ID. If the record referred to start

ends in thg

If b3 is set
is equal to
to ZERO.

If b3 is set
and b1 of {

9.5.3.3 Rec

Continuati

Figure 52 - Control Byte for Data Records

Count Field shall indicate the length in bytes of the portion of the corresponding variable-length r

current Basic Group, the Data Count Field will.contain the length of the full record.

to ZERO, this indicates that the length of the Data Count Field is 0 and that the length of this r

to ONE, this indicates that the length of the Data Count Field is that specified by the setting
he Control Byte.

ord ID for Continuation/Marks
pbn Marks are normally_generated and used by the tape system

to point to the kecord within a Continuation Spare Group from the current Basic Group \
contains the residual user data as a result of an Update-in-Place operation when that operation r

to identify” the end of the residual user data within the Continuation Spare Group for the cy
pperation.

in more data.than written in the Data Group of the current Basic Group before this operation, and

ecord
5 and

ecord

the record length defined by Record Length Code in the Group ID. In this case, b2 and b1 shall e set

bf b2

vhich
esults

rrent

9.5.33.1C

pntrol Byte for Continnation Marks

The contents of a Control Byte for Continuation Marks shall be as shown in figure 53.
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b7 b6 b5 b4 b3 b2 bl

0

1jpjojoj0}| t

9.5.3.3

When

Contin

L]
- O O
-

Length of Control field
1 byte
2 bytes

ISO/MEC 11321:1992 (E)

4 hytes

The Control field is 1 or 2 bytes in length and contains the
Continuation Mark Number of the Continuation Mark.to. whic

this Record ID refers.

The Control field is 4 bytes in length and containsthe Continyja-
tion Mark Pointer pointing to the ContinuationMark identifing
the record or set of records in the Continuation Spare Group
which contains the residual user data.

Figure 53 - Control Byte for Continuation Marks

.2 Data Count Field for Continuation Marks

-

b6 is set to ONE, the first 2 bytes of the Control field Group contain the Group Numbgr of the
uation Spare Group which contains the record into which'the residual user data from an Updatg-in-Place

operation was written. The last 2 bytes contain the Continuation Mark Number of the Continuation Mark within

the Cd

When
.of the

9.5.34
9.5.34

The contents of a Control Byte for Separator 1, 2, and 3 shall be as shown in figure 54.

b8 b7 b6 b5 b4 b3 b2 bl

ntinuation Spare Group which contains the residual user data.

Record ID for Separator 1, 2, and 3

.1 Control Byte for Separator 1, 2, and 3

b6 is set to ZERO, the Control field is 1 or 2 bytes in length and contains the Continuation Mark Number
Continuation Mark to which this Record ID"refers.

110 M K
Number of continuous Separators

+(. 0 0 0 O — 1 Separator

. . 0 0 O 1 — 2Separators

e« o s« « 1 0 — 3Separators

o e Name of the Separators

0 0 Separator 1

0 1 Separator 2

1 0 Separator 3

Figure 54 - Control Byte for Separators 1, 2 and 3
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9.5.3.5 Record ID List Terminator

The last byte of the Record ID List, the Record ID List Terminator, shall be set to all ONEs. This Terminator
indicates the termination of the Record ID List.

9.5.4 Heuristic Recovery Data Area

The content of this area shall be for local system use and shall be ignored for interchange.

10 Methpd of recording

The metho

H of recording shall be
h ONE is represented by a flux transition at the beginning of a bit cell;

h ZERO is represented by the absence of flux transitions in the bit cell.

10.1 Physical recording density

The maxim

um physical recording density shall be 3 002 ftpmm. The resulting nominal bit cell length is 0,333 pm.
10.2 LongiTerm average bit cell length
The long-term average bit cell length of each track shall be measured overl its 128 Recorded Main Data Blocks
(see 12.1). [Iit shall be within * 0,2 % of the nominal bit cell length.
10.3 Shor{-Term average bit cell length
The short-ferm average bit cell length, referred to a particular“bit cell, shall be the average of the preceding
twenty bit tells. It shall be within * 0,35 % of the long-term:average bit cell length for the preceding track df the
same azimyth.
10.4 Rate pf change
The above [defined short-term average bit cell length shall not change at a rate greater than 0,05 % per bit cdll.
10.5 Bit shift
The maximum displacement of any ONEs' zero crossing, exclusive of missing pulses, shall not deviate by more
than 28 %|from the expected nominal position defined by the short-term average bit cell length. See annex H for

the metho.

of measurement.

10.6 Read|signal amplitude

The average signal amplitude of an interchanged cartridge shall be

t 83,4 ftpmm: between 60 % and 100 % of the nominal recorded level;

respective nominal recorded levels (annex F).

t 333,6 ftpmm, 500,4 ftpmm, 1001 ftpmm and 1501 ftpmm: between 80 % and 118,9 % of the

10.7 Maxi

mum recorded levels

Recorded signals shall be erasable by overwriting. The limits imposed on the recorded levels for this reason are
specified in annex F.

11 Track geometry

11.1 Track configuration

The helical track pattern is formed by tape travel and rotation of a pair of heads, one of which has a positive and
the other a negative azimuth angle. The track configuration shall be as shown in figure 55.
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Positive azimuth track Negative azimuth track

\ Tape motion
A \
. ‘/P \
. \
\

112 A

The ave
that thd
15.9) o

ape Reference Edge/ \( )\

Positive aZimuth angle Negative azimuth angle

A the tape width
L. the track length
P the track pitch
T the track width
B the track centre
0 the track angle

Figure’55 - Track configuration (view on the recording surface)

verage trackitch

not be

113 V

ncluded in _this average.

brage track pitch, taken over any group of 30 consecutive tracks, shall be 13,591 um % 0,068 um,

provided

I the first track following an overwrite. The track pitch of a non-seamless append point (see 15.

2) shall

e group-does not contain a non-seamless append point (see 15.8.12) or the last track of an over}rite (see

ariations of the track pitch

The change of track pitch between successive track pitches shall not exceed 2,0 %, excluding the effect of an

append

ing operation (see 15.8).

This requirement shall not apply at an append point, for the last track of an overwrite, and for the first track
following an overwrite.

114 T

rack width

The nominal track width is 13,591 pm.

The measured track width shall be 13,6 pm * 2,2 pm.
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This requirement shall not apply at an append point, and for the first track following an overwrite.
11.5 Track angle

The angle of each track with respect to the Tape Reference Edge shall be 6° 22’ 59,5" + 36,0".
11.6 Track edge linearity

The linearity of the leading edge of each track shall be within 8 ym, when measured according to annex K.

The length| of the track shall be 23,501 mm % 0,047 mm.

11.8 Ideal|tape centreline

The ideal dentreline of the tape is 1,905 mm from the Reference Edge.
119 Azimfuth angles

The positiye azimuth angle shall be 20° 0’ 59,5" + 15’ 0,0".

The negatiye azimuth angle shall be 19° 59,0’ 0,5" + 15’ 0,0".

12 Recording of blocks on the tape

Each 8-bitf byte of the Main Data Blocks and Sub Data Blocks shall)be’ represented on the tape by a 1

pattern. annex G specifies for each 8-bit byte the 10-bit pattern to be recorded. The bits of the 10-bit patter
called Channel Bits.

All information is recorded on the tape in units called Recorded Blocks. Each Recorded Block comprises
channel bigs. The different types of Recorded Blocks are defined in the following clauses.

12.1 Recorded Main Data Block

A Recordefd Main Data Block shall consist of 360 Channel bits representing the 35 8-bit bytes of a Main
Block preceded by a Sync field of 10 Channel bits’with one of the following patterns:

a) 100010001
b) [1100010001

Pattern a) ghall be used for Q" =-1;’DC = 0, Q = 1; pattern b) for Q" = 1, DC = 0, Q = 1 (see anne
Either pattern may be used whén there is no preceding pattern, and hence not value of Q’.

12.2 Recorded Sub Data Block

0-bit
h are

360

Data

k G).

A Recordedl Sub Data Block shall consist of 360 Channel bits representing the 35 8-bit bytes of a Sub Data Block

preceded by a Syncield of 10 Channel bits. The Channel Bit pattern of this Sync field shall be the same as
specified il 12.1.for Recorded Main Data Blocks.

12.3 Margin Blocks, Preamble Blocks and Postamble Blocks

that

These blocks shall have a length of 360 Channel bits consisting of the repeated Channel bit pattern 111.
12.4 Spacer Blocks
These blocks shall have a length of 360 Channel bits consisting of the repeated Channel bit pattern 100.

13 Format of a track
13.1 Track capacity

Each track shall consist of 196 Recorded Blocks. In the following description of the track layout ATF designates

a particular type of Recorded Block specified in 13.2.
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A track comprises seven zones, the names and contents of which are shown in table 5.

Table 5 - Format of a Track

Areas Contents Number of
Blocks
Margin Zone Margin Blocks 11 )
Preamble Blocks 2
Sub Zone 1 Sub Data Area Blocks 8
Postamble Blocks 1
Spacer Blocks 3
ATF Zone 1 ATF Blocks 5
Spacer Blocks 3
Main Zone Preamble Blocks 2
Head Main Data Area Blocks 128 196 blocks
motion
Spacer Blocks 3
ATF Zone 2 ATF Blocks 5
Spacer Blocks 3
Preamble Blocks 2
Sub Zone 2 Sub Data Area Blocks 8
Postamble Blocks 1
Margin Zone 2 Margdin Blocks 11 Y

13.2 Positioning accuracy

The positioning of the start ofthe/99th block of a track, in the direction perpendicular to the Tape [Reference
Edge,[shall be within 0,0267 -mn1 from the ideal tape centreline. This is equivalent to 2 blocks along the¢ track.

13.3 [racking scheme

Trackjng is achieved'by the automatic track finding (ATF) method. ATF blocks are allocated to two gones of a
track:|the ATF Zone 1 and the ATF Zone 2 preceding and following the Main Zone, respectively. ATF Blocks
are preceded and)followed by three Spacer Blocks and consist of 360 Channel bits.

Each |ATF \Block consists of a combination of four signals having different Channel bit patterns r¢corded at
differert-physical recording densities. These signals are as follows:

ATF Pilot Signal f)
Repeated pattern:
density:

ATF Sync Signal f> or f3

Repeated pattern f;:
density:

1 followed by 35 ZEROs
83,4 ftpmm

100000000
333,4 ftpmm

63


https://standardsiso.com/api/?name=c8d31ad8497ffeca03c5b1730f363023

ISOMEC 11321:1992 (E)

'Repeated pattern f; 100000

density:

500,4 ftpmm
ATF Sync Signal f> shall be recorded only on positive azimuth tracks.

ATF Sync Signal f3 shall be recorded only on negative azimuth tracks.

ATF Sync Signals, whether f> or f3, shall have a length of 180 Channel bits on even numbered frames

and of 360 Channel bits on odd numbered frames.

ATF Space [Signal f,

Repeated pattern: 100

density:

The allocat

1 001 ftpmm

Blocks and|"Main Zone" for 130 recorded blocks. This allocation of ATF signals is repeated every four tr
and is depepdent on Frame Number (see 9.3.5.1.1).

Note 10 - An

example of a tracking error detection algorithm is as follows:

First, the frequency and length of the ATF Sync Signal is detected. This is followed by sampling a‘crdsstalk from the ATF Pilot Sig

an adjacent tfack. A fixed period later, the cross talk signal from the ATF Pilot Signal of the other adjacent track is sampled

tracking error| is the difference between the levels of those two crosstalk signals.

04

on of ATF signals to tracks is shown in figure 56. In this figure "spacer" stands\for three Spacer

hcks,

nal of
The
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14 Group Formats

A group is the primary recording entity, it consists of frames each identified by a Frame Number. There are two
group formats:

- Group Format 0 allows append and overwrite operations.
- Group Format 1 allows append operations only.

The selection of the Group Format is application-dependent. The Sub Data Area (see 9.4) contains a Group
Format 1D i e tape em-to_identi hi heen imalemente

14.1 Group Format 0

A group in this format shall consist of 32 frames numbered from -3 to 28. Each group shall comprise

- |3 Leading Gap Frames numbered from -3 to -1,
- |28 Data Frames numbered from 0 to 27, which include the C3 parity;
- |1 Trailing Gap Frame numbered 28.

2 23 24

2 \{' ".{' \‘
LN “,
“, N
NOSON
NN,
, ‘\‘\“ "‘-.,‘
----- X S :““ :::’“‘\ b
N\
3 q ¢ C3 Parity
(23,5 Frames) (4,5 Frames)
Group GAP
(32 Frames) (1 Frame)

Figure 57 - Group Format 0

The contents of a Basic Group shall be recorded in the 28 Data Frames. The first G1 Sub-Group shall be
recorded ip Data Frame No. 0,the second G1 Sub-Group in Data Frame No. 1, etc.

14.2 Gro:[p Format 1

A group in this formatshall consist of 45 Data Frames numbered from 0 to 45 which include C3 parity.
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39 40 41 42 43 4

Data
(41.5 Frames)
Group

(45 Frames)

Figure 58 - Group Format 1

The contents of a Basic Group shall be recorded in the 45 Data Frames. The first G1 Sub-Groug shall be

recorded in Data Frame No. 0, the second G1 Sub-Group in Data Frame No. 1, etc.

14.3

xtended Gap Frames

An Extended Gap Frame shall not contain any data in its Main»Data Blocks. Data shall be recorded qgnly in its

Sub Data Area, this data being dependent on the group whichsthe Extended Gap Frame precedes or foljrws.

The cgntent of the Sub Data Area shall be the same a$, that of the Sub Data Area of the group. In
overwrite operation, however, the content of the following fields of the Extended Gap Frames may be
from that of the corresponding fields of the group:

14.3.1
These
The n

- Number of Record in a Group (Pack-Item No. 4).

- Number of Separator ones in a_Group (Pack Item No. 5).

- Number of Separator twes\in a Group (Pack Item No. 6).

- Number of Separator threes in a Group (Pack Item No. 7).

Extended Leading Gap-Frames

frames precede th€)group with which they are associated, but are not part of it.

himber of Exténded Leading Gap Frames shall be between 0 and 256. These frames shall have

ase of an
different

negative

Framel Numbers.\They shall be numbered in ascending order ending at -4 (for Group Format 0) or 'rt -1 (for

Group Format-1), unless they start at -128. In this case the Frame Number -128 can be repeated eithe

first f
Grou

14.3.2
These

mé.of the group or until it enters the sequence of Frame Numbers at any point between -127 a

until the
hd -4 (for

Format 0) or -1 (for Group Format 1).

Extended Trailing Gap Frames

frames follow the group with which they are associated, but are not part of it.

The number of Extended Trailing Gap Frames shall be between 0 and 100 (for Group Format 0) or 83 (for
Group Format 1). These frames shall have positive Frame Numbers starting at 28 (for Group Format 0) or at 45
(for Group Format 1) and increasing in ascending order up to a maximum value of 127.

14.4 Types of Groups

The groups in these Group Formats can be of different types.
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14.4.1 Normal Groups

A Normal Group shall contain data and system data together with the corresponding C3 parity bytes. The nature

of this data

depends on the area of the tape in which the group is recorded.

A Normal Group can be a Good Group or a Defective Group. If it is a Defective Group its content shall be re-
located to a Spare Group (see 14.4.2).

The criteria according to which a Normal Group is declared defective are implementation-dependent and, thus,

not specifie
Only the fg

1

14.4.2 Spar
The conte
144.2.1U

An Unused
of its Main

)

d by this International Standard.
llowing groups can be Normal Groups:

he Master Reference Group;
Partition Reference Groups;
Data Groups.

e Groups
of a Spare Group depends on its status.

sed Spare Groups

Data Blocks is unspecified, except their Headers.

14.4.2.2 Used Spare Groups

A Used Sp

of its Mai
Group.

14.4.2.3 Deffective Spare Group

A Defective Spare Group is a Used Spare Group!found defective. Its content shall be re-located as specifi

14.4.2.2 foy Defective Groups.

The criterip according to which a Defective Spare Group is declared defective are application-dependent,

thus, not specified by this International~Standard.

144.24 C

A Continu
data of a [

ntinuation Spare Group

htion Spare Group-is’a Used Spare Group the Main Data Blocks of which contain data that is ng

efective Group.~This data is excess data resulting from an update-in-place operation.

14.4.3 Amble Groups

Spare Group shall contain the appropriate Main Data ID, Subdata ID and Pack Items. The co

ire Group shall contain the appropriate Main Data 1D7Sub Data ID and Pack Items. The data co
Data Blocks shall be that of the Defective Group which has been re-located to this Used §

ntent

ntent
ppare

ed in

and,

t the

An Amble| Group shall contain the appropriate Main Data ID, Sub Data ID and Pack Items. The content pf its
Main Data| Blocks-is unspecified, except their Headers.
Amble Grlups shall not contain user data. They can be recorded in areas where tape wear is possible, or in|areas

where the tape should not be used.

14.4.4 Header Groups

The Header Groups shall be the only type of group having a group format different from Group Format 0 and
from Group Format 1. The Header Group specifies whether Group Format 0 or Group Format 1, or both, are

used.
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15 Magnetic tape layout

The layout of the magnetic tape consists of five areas:

- the Load/Unload Area;
- the Lead-in area;

- the Partition(s);

- the EOI;

- the Unformatted Area.

These 3

15.1 |/

A load
the tap

reas are preceded by the leader tape and followed by the trailer tape.

Figure 59 - Tape Format

pad/Unload Area

ng operation consists of pulling the tape fromits case, wrapping the tape around the drum, pq
e ready for use. An unloading operation consists of unwrapping the tape and returning it to the cg

this ar

The str

a to avoid any possible damage to'the rest of the tape.

ucture of the Load/Unload Area‘shall be as shown in figure 60.

The P:Iysical Beginning of Tape (PBOT) shall be located at the point where the leader tape is joing

magne
The fir

There
Load/U

The gr
except

ic tape.

5t group of the Load/Unload Area shall start within 100 mm from the PBOT.

nload Area.

bups in\the Load/Unload Area are Amble Groups. They contain no valid data in the Main Dat;
the’content of the Main ID.

sitioning
se.

The Lgad/Unload Area is the area to be touched by, or removed from, a cylinder and all mechanical parts
externdl to the cartridge in a loading/unloading operation. The tape loading/unloading operation is don

e only in

d to the

bhall be more¢’than 500 frames from a distance of 100 mm from the PBOT, to the last group of the

h Blocks,
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u
PBOT  Eirg Group Erotp Last Group

¥ N )

/ i""‘ \ -——-

Tape | g Load/Unload Area

Figure 60 - Load/Unload Area
15.2 Leadtin Area

The structpre of the Lead-in Area is shown in figure 61. This area shall follow from'the Load/Unload Area and
shall consist of Preamble, Header, Master Reference, and Postamble. The Logical Beginning of Tape (LBOT)
shall mark|the boundary between the Load/Unload Area and the Lead-in Area.

Group Number

Postamble

—)\(—Header Reference

Lead-in Area

Figure 61 - Lead-in Area

The Preamble shall consist of a variable number of Amble Groups.

15.2.2 Heagler

The Header shall consist-0f three Header Groups. These groups are numbered -3, -2 and -1. The contents of| each
group in the Header are the same. Each Header Group shall start with three Leading Gap Frames, shall have at
least one [pata Frathe)and shall be terminated by one Trailing Gap Frame. A Header Group can be precede¢d by
an Extended Leading Gap Frame and/or followed by an Extended Trailing Gap Frame. The first Data Frame of
each groug (Frame Number 0) contains 4 096 bytes of format information.

Only the firs bytes of the first Data Frame of each group shall contain information in the Main Data
Blocks, all remaining bytes of the frame shall be set to ZERO. All the other frames in a Header Group shall be
set to ZERO in the Main Data Area. There is no C3 ECC used. The data of the Data Frame(s) of the Header
Groups are interleaved as specified for G3 and G4 Sub-Groups (see 9.3.3; 9.3.4), they are not submitted to the
procedure for G1 Sub-Groups.

A Header shall have at least one Format Parameter Set of 128 bytes. Up to 32 Format Parameter Sets can be
recorded on a Header. The format of a Header shall be as shown in table 6.

70


https://standardsiso.com/api/?name=c8d31ad8497ffeca03c5b1730f363023

Form
remai
with r

ISO/IEC 11321:1992 (E)

Table 6 - Data of a Header Group

Header Size Description
Offset (byte)

0 128 Format Parameter Set No. 1
128 128 Format Parameter Set No. 2
256 128 Format Parameter Set No. 3

3 968 128 Format Parameter Set No. 32

Table 7 - Data of a Header Group - Example 1

t Parameter Sets shall be written in the Header Group in ascending order-of/the Group Formap ID. The
der of the first 4 096 bytes of the first Data Frame of the Header shall(be'set to all ZEROs, or
ppeated Format Parameter Sets. Some examples are shown in tables 7 and 8.

recorded

Header Size Description Contents
Offset (byte)

0 128 Format Parameter.Set No. 1 for Group Format O
128 128 " Format Parameter Set No. 2 for Group Format 1
256 128 u Format Parameter Set No. 3 | all ZEROs

3 968 128 Format Parameter Set No. 32 | all ZEROs
Table 8 - Data of a Header Group - Example 2

Header Size Description Contents

Offset (byte)

0 128 Format Parameter Set No. 1 for Group Format 0
128 128 Format Parameter Set No. 2 for Group Format 1
256 128 Format Parameter Set No. 3 for Group Format O
384 128 Format Parameter Set No. 4 for Group Format 1
512 128 Format Parameter Set No. 5 for Group Format O

3 968 128 Format Parameter Set No. 32 | for Group Format 1
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15.2.3 Format Parameter Set
The contents of a Format Parameter Set shall be as shown in table 9.

Table 9 - Format Parameter Set (continued)

Offset lgiig) Description Value for Value for ‘1
FIORMAT
0 1 Number of Group Formats
1 1 Group Format ID 0 ¥
2 1 Tape Format ID Set to all ZEROs
3 1 Tape Format ID Extension 16
4 15 Format Name DATA/DAT , (00), ..., (00)
19 5 (not used) Set-to all ZEROs
TIAPE
24 4 (not used) Set to all ZEROs
28 1 (not used) Set to all ZEROs
29 1 (not used) Set to all ZEROs
30 1 Tape Number
31 15 Tape Name
46 1 (not used) Set to all ZEROs
47 3 Start Absolute Frame Number of ’
Lead-in Area
50 2 Number of Frames per Tape
(in 256 Frames)
52 4 (not,used) Set to all ZEROs
GIROUP
56 2 Number of Bytes per Frame 5 760
58 1 Number of Data Frames per Group 28 45
59 1 Number of Leading Gap Frames 3 0
60 1 Number—of —Traiting Gap Frames I )
61 1 Location of System Data (00)
62 2 Length of System Data 4 736 Set to all ZEROs
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C3ECC
64 1 C3 Type (00)
65 1 Number of Code Symbols 38 64
66 1 N ords 32 56
67 2 C3 Unit Length 4 244 4 044
69 11 (not used) Set to all ZEROs
DATE/TIME of TAPE CREATION
80 2 Year
82 1 Month
83 1 Day
84 1 Hour
85 1 Minute
86 1 Second
87 1 Time Zone
not wused
88 38 (not used) Set all to ZEROs
CHECKSUM
126 2 Checksum

15.2.3.1 Format
15.2.3.1.1 Number of Group ([Formats

This field shall specify theynumber of group formats defined in this Header.

15.2.3.1.2 Group Format ID

This figld shall.specify the Group Format to which the Format Parameter Set applies.

15.2.3.1.3 Tape Format ID

This figld_shall be set to all ZEROs, thereby indicating the tape layout specified in this International Standard.

15.2.3.1.4 Tape Format ID Extension

This field shall be set to 16.

15.2.3.1.5 Format Name

This field shall specify the following string.
DATA/DAT 0000000

These characters shall be coded according to the IRV of ISO/IEC 646.
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14.2.3.2 Tape

15.2.3.2.1

Tape number

This field shall specify the number of the current tape in a sequence of tapes. For Example: 0 = First tape; 1 =
Second tape, etc.

15.2.3.2.2

This field
according

15.2.3.2.3
This field
15.2.3.24

This field
length is unknown.

15.2.3.3 Gfroup

15.2.3.3.1
This field
15.2.3.3.2
This field

15.2.3.3.3

This field

15.2.3.34

This field

15.2.3.35
This field

15.2.3.3.6|Length of System Data

This field| shall either specify.the number of bytes for Group Format 0, viz. 4736, or be set to all ZER(
Group Farmat 1.

15.2.3.4 3 ECC

15.2.3.4.1|/C3 Type

This field|shall.be set to all ZEROs, thus indicating the C3 ECC interleave method specified by this Internz

Standard.

Tape name

owed by NULL ch

to the IRV of ISO/IEC 646 foll

aracters, where applicable.
Start Absolute Frame Number of System Area
shall specify the Absolute Frame Number of the first frame of the System Area.

Number of Frames per Tape

Number of bytes per Frame

shall specify the number of bytes of the G1 Sub-Groups, viz..3.760.
Number of Data Frames per Group

ishall specify the number of Data Frames in a group.

Number of Leading Gap Frames

|shall specify the number of Leading Gap Frames.

Number of Trailing Gap Frames

shall specify the number of Trailing\Gap Frames.

Location of system data

shall be set to all ZEROs, thus indicating the system data is inter-spaced at the end of each unit.

shall specify the length of the tape in units of 256 frames. It shall be set,to-all ZEROs if th¢ tape

Ds for

tional

15.2.3.4.2 Number of code bytes

This field shall specify the number of code bytes per code vector.

15.2.3.4.3 Number of code words

This field shall specify the number of information words per code vector.

15.2.3.4.4 C3 unit length

This field shall specify the length of ECC unit in symbols.
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15.2.3.5 Date/Time of tape creation

The following fields shall specify the date and the time when the Header was recorded on the tape. All figures

shall be represented in BCD. If a figure is unknown the corresponding field shall be set to all ONEs.

15.2.3.5.1 Year
This field shall specify the year.
15.2.3.5.2 Month

This fJeId shall specify the month.
15.2.3)5.3 Day

This field shall specify the day.
15.2.3{5.4 Hour

This field shall specify the hour.
15.2.3{5.5 Minute

This fleld shall specify the minute.
15.2.3/5.6 Second

This fleld shall specify the second.
15.2.3|5.7 Time zone

The time difference from GMT shall be expressed in halves~of an hour.The most significant bit shall He the sign

bit.

Examples:
10010010........... -9
00011000........... +12
00001011........... +5,5
10001011........... -55

15.2.316 Checksum
15.2.36.1 Procedure

The two bytes of the checksum of a Format Parameter Set shall be computed as follows:

a) shift byte No. 2 to the left by one bit position;

b) perform an Exclusive OR operation, bit-wise, on byte No. 1 and the shifted byte No| 2;

c) shift byte No. 3 to the left by one bit position;

d) perform an Exclusive OR operation, bit-wise, on the Result (byte No. 1 + byte No. 2) and
the shifted byte No. 3;

e) repeat until byte No. 126;

f) record the resulting bit pattern in bytes No. 127 and 128.

In this procedure, the shift register is set initially to all ZEROs.
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AB|A7|ABG|AS5 A4 |A3|A2|A1 Byte No. 1
**llll‘;"vv"w'rv\
0[0|0|O0|0|0O|0]|O |a8|A7|AB|AS|A4|A3]|A2]|AT

B8|87|B6B5[B4[B3[B2]B1] ) Byte NO. 2

BEEBEREE>: c f

A7IABJASTA4TA3TAZ]AT ontent o
0/0]0 0 A8 B1

0 010 A°IB8lB 786|858 4|B5]B2 the store
Figure 62 - Checksum procedure
15.2.3.6.2 Summary of the checksum computation
n =1t 126 -
Byte No. n -
S ———
———
»| Shift by one bit
position up
- —3 Store
I
3
<
g \ Upper byte
| Shift by one bit No @
posmon up
— Lower byte Yes
] ]
Upper byte Lower byte
Y Y
Byte 127 Byte 128
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15.2.4 Master Reference

The Master Reference shall consist of one Master Reference Group and of Spare Groups. All groups in the

Master

Reference Area shall be written in Group Format 0.

The information data and the system data of a Master Reference Group are structured like the User Data and the
System data of a Basic Group, and processed in the same manner. The information data shall consist of 256 bytes
of Tape ID and a Partition Entry List which shall have at least one Partition Entry (see table 10) The system data
shall consist of a Group ID and of a Record ID List consisting only of a Terminator

A Tapg

which

thall have the information about each Partition. Partition Entries shall be listed so that-the

Numbefrs are in ascending order.

Table 10 - Information Data of the Master Reference Group

Offset Size Description
(Byte)
0 256 Tape ID
256 -—- Partition Entry List

15.2.4.1 Tape ID

The fir

the infgrmation related to the tape. The contents of a Tape-ID shall be as shown in table 11.

ID shall have the information related to the tape. A Partition Entry List is a list of Partitiovl Entries

Partition

5t 256 information bytes of the Master Reference Group constitute the Tape ID. A Tape ID shall contain
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Table 11 - Tape ID

Offset Size Description
(Byte)
0 1 Protection Byte
1 15 Password
16 1 Tape Number
17 15 Tape Name
32 1 Tape Flags (Deleted, Data Full)
33 3 Start Absolute Frame Number of the Lead-in Area
36 2 Set to all ZEROs
38 2 Number of Frames per Tape (in 256 frames)
40 2 Set to all ZEROs
42 1 Number of Groups of the Master Reference Area
43 1 Set to all ZEROs
44 2 Start Absolute Frame Number of First Partition Area
46 2 Set to all ZEROs
48 2 Set to all ZERQOs
50 1 Set to all ZEROs
51 3 Absolute Frame Number of the EOI Group
54 1 Set(to all ZEROs
55 1 Set to all ZEROs
56 8 Set to all ZEROs
64 63 Tape Comment
127 1 Number of Partitions
128 128 Set to all ZEROs
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15.2.4.1.1 Protection Byte

The content of a P

L1, o
1noIc D

independent from, and takes precedence over, that provided by the Protection Byte.

b8 b7 b6 b5 b4 b3 b2 bl

P 0 O O|WJ]I]|A|R

rotection Byte shall be as shown in figure 64. The protection provided by the Write-Inhibit

"Password implemented", i.e. when bit b8 is set to ZERO, requires a password match in order to ov
lion provided by bits b1 to b4 when they are set to ONE:When bit b8 is set to ONE, no overriding of this

protec
protec

"Read
an extq

IlAppe

provid[ed or if b8 is set to ONE.
i

"Initia
reform

"Write
overw

15.2.4

Not Read Protected
Read Protected
Not Append Protected
Append Protected
. <« 0 Not Initialize Protectéd
1 Initialize Protected
. 0 Not Write Protected
. 1 Write Protected
0 Password implemented
1 Password not implemented

.
- O

0
- O

Figure 64 - Tape Protection Byte

tion is possible.

Protected" protects the information on the tape including the data in the Lead-in Area from bein
ernal system if the proper password is not provided or if b8 is set to ONE.

nd Protected" protects the information on_the tape from being appended to if the proper passw

ze Protected" protects the information on the tape including the data in the Lead-in Area fr
atted (or re-initialized) or deleted if the proper password is not provided or if b8 is set to ONE.

Protected" protects the-information on the tape including the data in the Lead-in Area fr
itten if the proper password is not provided or if b8 is set to ONE.

1.2 Password

If bit

according to the JRV of ISO/IEC 646 followed by NULL characters, where applicable. This passwor
together with the)Protection Byte.

If bit

Standdrd;-and shall be ignored in interchange.

erride the

g read by

brd is not

om being

pm being

8 of the Protection Byte is set to ZERO, this field shall contain a password consisting of characters coded

8 ofithe Protection Byte is set to ONE, the content of this field is not specified by this Int

d is used

ernational

15.2.4.1.3 Tape Number

This field shall specify the same number as that specified in the Tape Number field of the Format Parameter Set
(see 15.2.3.2.1).

15.2.4.1.4 Tape Name

This field shall specify the same name as that specified in the Tape Name field of the Format Parameter Set (see
15.2.3.2.2).
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'15.24.1.5

The conte

When the
When the

Tape Flags

nts of a Tape Flag shall be as shown in figure 65.

b8 b7 b6 b5 b4 b3 b2 bl

Del1 |01 0O} 0} O0jO0] O |Dta

U —— Tape not Full

1 ———— Tape Full
0 Not Deleted Tape
1 Deleted Tape

Figure 65 - Tape Flag

Pel Bit, i.e.bit 8, is set to one, this shall mean that the whole tape has beenlogitally deleted.

Dta Bit, i.e. bit 1 is set to ONE, this shall mean that an EOI reached”to”the end of the tape. In this

case, no mpre new Partition can be added to the tape. Data appending in reserved‘area of a Partition is possible.

15.2.4.1.6

This field
Lead-in A

15.2.4.1.7

This field
Parameter

15.2.4.1.8
This field
15.2.4.19
This field

Reference)

14.2.4.1.10 Absolute Frame Number of the EOI Group

This field

15.2.4.1.11] Tape Commeént

This field

coded accgrding to the IRV of ISO/IEC 646 followed by NULL characters, where applicable.
15.2.4.1.13 Number of Partitions

This field

tart Absolute Frame Number of System Area

hall specify the Absolute Frame Number of the first frame\of the first group of the Preamble of the
ea.

Number of Frames per Tape

shall specify the same number as that specified inithe Number of Frame per Tape field of the Fprmat
Set (see 15.2.3.2.4).

Number of groups of Master Reference
hall specify the number of groups of.a/Master Reference.
Btart Absolute Frame Number of the First Partition

shall specify the Absolute~Frame Number of the first frame of the Partition next to the Mlaster

shall specify the-Absolute Frame Number of the first frame of the EOI group.

shall contain an optional comment for this tape. The Tape Comment field shall consist of charpcters

shall specify the number of Partitions on the tape, or the number of Partition Entries in the Partition

Entry List, excluding Partitions identified by (00) and (FF).

15.2.4.2 Partition Entry List

This field
ascending

shall specify a list of Partition Entries which has information for the corresponding Partitions, in
order of Partition Number (see table 12).

The Partition Entry List field shall be 128 bytes long, and a copy of the first 128 bytes of a Partition ID in a
Partition Reference of a Partition except some parameters (see 15.3.2.1).
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Table 12 - Partition Entry List

Offset Size Description
(Byte)
0 128 Partition Entry No. 1
128 128 Partition Entry No. 2
256 128 Partition Entry No. 3

15.2.4.3 Partition Entry
The contents of a Partition Entry shall be as shown in table 13.

Table 13 - Partition Entry

Relative Size Description
offset (Byte)
0 1 Partition Protection Byte
1 15 Partition Password
16 1 Partition Number
17 15 Partition Name
32 1 Partition -Flags
33 3 Start Absolute Frame Number of the Partition
36 1 Set to all ZEROs
37 3 Number of Frames in the Partition
40 2 Set to all ZEROs
42 1 Number of Groups in Partition Reference Area
43 1 Set to all ZEROs
44 2 Start Group Number of Partition Data
46 2 Start Second Group Number of Partition Data
48 4 Set to all ZEROs
52 2 Set to all ZEROs
54 10 Set to all ZEROs
64 63 Partition Comment
127 1 Set to A11 ZEROs
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15.2.4.3.1 Partition Protection Byte

The Protection Byte field shall specify the type of protection of the Partition referred to by the Partition Entry
(see figure 66). The protection provided by the Write-inhibit hole is independent from, and takes precedence

over, that provided by the Partition Protection Byte.

b8 b7 b6 b5 b4 b3 b2 bl

PITOJOJO]IW]IT]A]R

. . . + 0 ——— Not Read Protected

. . . . 1 Read Protected

. . + 0 ——— Not Append Protected

. . + 1 ——————— Append Protected

. . 0 Not Initialize Protécted

. . 1 Initialize Proteeted

. 0 Not Write Protected

. 1 Write Protected

0 Partition Password
implemented

1 Partition Password not

implemented

Figure 66 - Partition Protection Byte

"Partition] Password implemented", i.e. when b8 is set to ZERO, requires a password match in order to ov
the protegtion provided by bits b1 to b4 where they are.set to ONE. When bit b8 is set to ONE, no overrid

this proteftion is possible.

"Read Prptected" protects the information on the-partition including the data in the partition lead-in are3

being readl by an external system if the proper\password is not provided or if bit b8 is set to ONE.

erride
ing of

from

"Append [Protected" protects the information on the partition from being appended to if the proper password is

not providled or if bit b8 is set to ONE:\

"Initializd Protected" protects the ‘information on the partition including the data in the partition lead-i
from beirjg reformatted (or rezinitialized) or deleted if the proper password is not provided or if bit b8 is

ONE.

"Write Protected" profects the information on the partition including the data in the partition lead-in are;

being overwritten if-the proper password is not provided or if bit b8 is set to ONE.
15.2.4.3.2| Partition Password

If bit b8
character
password is used together with the Partition Protection Byte.

n area
set to

y from

of~the Partition Protection Byte is set to ZERO this field shall contain a password consistj

If bit b8 of the Partition Protection Byte is set to ONE, the content of this field is not specified by this

International Standard, and shall be ignored in interchange.

15.2.4.3.3 Partition Number

This field shall specify the same Partition Number as that specified by byte No. 2 of Pack Item No. 3 (see

9.4.3.1). It is the Partition Number of the Partition referred to by the Partition Entry.
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15.2.4.3.4 Partition Name

This field shall contain the name assigned to this Partition. The character of the Partition Name shall be coded
according to the IRV of ISO/IEC 646 and followed by NULL characters, where applicable.

15.2.4.3.5 Partition Flags

The co

ntent of the Partition Flag shall be as shown in figure 67.

b8—b7—b6—b5—bd—h3—b—bt——————————————
Del | O] 0] 0|0 01! O |Dta

—— Data not Full
—— Data Full
Not Deleted
Deleted

]

- O

Figure 67 - Partition Flags

When the Del Bit, i.e. bit 8 is set to ONE, this shall mean that the whole Partition has been logically deleted.

When

this cape, no more data can be appended to the Partition.

15.2.43.6 Start Absolute Frame Number of the Partition

This figld shall specify the Absolute Frame Number of the'first frame of the Partition Preamble.
15.2.4.3.7 Number of Frames in the Partition

This field shall specify the number of frames in*the Partition.

15.2.4)

This figld shall specify the number of groups in the Partition Reference.

15.2.4.

This fjeld shall specify the Group’ Number of the first group in the Partition Data of the Partition refej

this P
15.2.4.

This field shall specify the Second Group Number of the first group in Partition (see 15.7 for a descript

use of

15.2.4,

the Dta Bit, i.e. bit 1 is set to ONE, this shall mean an EOP)has reached the end of the Partitio

3.8 Number of Groups in Partition-Reference

3.9 Start Group Number of Partition Data

rtition Entry.

3.10 Start Second Group Number of Partition Data

Second Group Numbers).

3.11 Bartition Comment

This field_shall contain an optional comment for the Partition. The Partition Comment shall consist of ¢

h area. In

red to by

on of the

coded according to the IRV of ISO/IEC 646 followed by NULL. characters, where applicable.

15.2.5

The Postamble shall consist of 0 or more Amble Group.

Postamble

haracters
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15.3 Partition

The Partition layout shall be as shown in figure 68.

C Group Number

&~ Preamble Reference—
&— Partition Lead in
ey

Figure 68 - Partition Organization
15.3.1 Partjtion Preamble

The Partitipn Preamble shall consist of 0 or more Amble Groups.

15.3.2 Partjtion Reference

The Partitipn Reference shall consist of one Partition Reference Group and at least one Spare Group. These
groups shall be written in Group Format 0.

The information data and the system data of a Partition\Reference Group are structured like the User Datq4 and
the System|Data of a Basic Group and processed in the' same manner.

The informjation data shall consist of a 256-byte. Partition ID and at least one Group Entry List. The system| data
shall consi§t of a Group 1D and a Record 1D List consisting only of a Terminator. An example is shown in
table 21.

Table 14 - Partition Reference

Offset Size Description
(Byte)
0 256 Partition ID
256 - Group Entry List

15.3.2.1 Partition ID

The first 256 bytes of a Partition Reference shall be a Partition ID. A Partition ID shall contain the information
related to the Partition. See table 15.
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Table 15 - Partition ID

Offset Size Description
Address (Byte)
0 1 Partition Protection Byte
1 15 Partition Password

16 1 Partition Number

17 15 Partition Name

32 1 Partition Flags

33 3 Start Absolute Frame Number of the Partition
36 1 Set to all ZEROs

37 3 Number of Frames in the Partition

40 2 Set to all ZEROs

42 1 Number of Groups in Partition‘Reference Area
43 1 Set to all ZEROs

44 2 Start Group Number of Partition Data

46 2 Start Second Group Number of Partition Data
48 4 Set to all ZEROs

52 2 Group Number of ‘the EOP Group

54 10 Set to- all ZEROs

64 63 Partition' Comment

127 1 Number of Group Entry Lists

128 16 Grioup Entry List Descriptor No. 1

144 16 Group Entry List Descriptor No. 2

160 16 Group Entry List Descriptor No. 3
240 16 Group Entry List Descriptor No. 8

15.3.2.1.1 Partition Protection Byte

This field shall be set as the corresponding field of the Partition Entry (see 15.2.4.3.1).
15.3.2.1.2 Partition Password

This field shall specify the same password as that of the corresponding field of the Partition Entry (see
15.2.4.3.2).

15.3.2.1.3 Partition Number
This field shall specify the same number as that of the corresponding field of the Partition Entry (see 15.2.4.3.3).
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15.3.2.1.4 Partition Name

This field shall specify the same name as that of the corresponding field of the Partition Entry (see 15.2.4.3.4).

15.3.2.1.5 Partition Flags
The bits of this field shall be set as those of the corresponding field of the Partition Entry (see 15.2.4.3.5).
15.3.2.1.6 Start Absolute Frame Number of the Partition

This field Shall specify the same number as that specified in the corresponding field of the Partition Entr
15.2.4.3.6)

15.3.2.1.7 Number of Frames in the Partition

This field shall specify the same number as that specified in the corresponding field of the Partifion Entr]
15.2.4.3.7)

15.3.2.1.8 Number of Groups in Partition Reference Area

This field shall specify the same number as that specified in the corresponding fi€ld,'of the Partition Entr
15.2.4.3.8)

15.3.2.1.9 Start Group Number of Partition Data Area

This field shall specify the same number as that specified in the corresponding field of the Partition Entr]
15.2.4.3.9)

15.3.2.1.1( Start Second Group Number of Partition Data Area

This field shall specify the same number as that specified in“the corresponding field of the Partition Entr
15.2.4.3.1Q).

15.3.2.1.11 Group Number of the EOP Group
This field $hall specify the Group Number of thexEOP Group.
15.3.2.1.12 Partition Comment

This field| shall specify the same contents as that of the corresponding field of the Partition Entry
15.2.4.3.11).

15.3.2.1.13 Number of Group Entry. Lists
This field $hall specify the number of Group Entry Lists in this Partition Reference.

15.3.2.2 Gyroup Entry List\Descriptor

y (see

y (see

y (see

/ (see

(see

(see

A Group Entry List-Descriptor shall contain a summary of the contents and status of the groups in the Partition

Data. A Group Entry List Descriptor shall contain information related to each Group Entry List. For
Group Entry List there shall be a set of Group Entry List Descriptors (see table 16).

each
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Table 16 - Group Entry List Descriptor

Size Description
(Byte)
i Record Type
1 Group Format ID
1 Set to ail ZEROs
3 Pointer to the List
2 Spare Group Sets
2 Normal Group Sets
2 Start Group Number of the List
4 Set to all ZEROs

15.3.2]2.1 Record Type

The Record Type field shall specify the type of the Group Entry List. Table 17 shows the characteristics of
records depending on the type of the Group Entry List.

Table 17 - Record Type

Value Type Characteristics of records

(01) Type A Direct-addressed record. Fixed-length System Data Arga

(02) Type B Sequential-addressed record. Fixed or variable length
System Data Area.

(03) Type C Update-in-place addressed records. Fixed or variable
length System Data Area. Can be accessed as both se-
quential and direct access data.

15.3.2{2.2 Group’Format ID

The Groap, Format ID field (see 9.4.3.3, 14.1 and 14.2) shall specify the group format of groups spedified by a
Group Entry List.

15.3.2.2.3 Pointer to the List

This field shall specify the starting address of the corresponding Group Entry List. The address is an Offset
Address (see annex M).

15.3.2.2.4 Spare Group Sets

This field shall specify the number of Spare Groups in a set of consecutive Spare Groups. If Spare Groups are
not used, this field shall be set to 0 (see figure 69).
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15.3.2.2.5 Normal Group Sets

This field shall specify the number of Normal Groups in a set of consecutive Normal Groups between sets of

Spare Groups. If Spare Groups are not used, i.e. when the Spare Group Sets field is set to 0 the content of this
field shall be ignored.

Spare Groups Normal Groups

AR ;\//m\e\\‘
VAL L VTR

: Consecutive Spare Groups
. Consecutive Normal Groups

o>

Figure 69 - Spare Group Sets and Normal Group Sets
15.3.2.2.6 Start Group Number of the List

This field shall specify the Group Number of the first group déscribed in the corresponding Group Entry List.
15.3.2.3 GrIup Entry List

The contents of a Group Entry List shall be as shown(n table 18. The first Group Entry of the first Group Hntry
List shall cqrrespond to the first group of the Partition Reference area. The following groups until EOP shall be
included cqnsecutively in the same or in a-sibsequent Group Entry List. The Group Entry List shall be
terminated py one byte set to all ONEs.

Table 18 - Group Entry List

Size Description
(Byte)

- Group Entry (variable length)

- Group Entry (variable length)

3
.

1 11111111

15.3.2.3.1 Group Entry for Type A

The Type A Group Entry consists of either 1 or 2 Flag Bytes, followed by count values which occupy 0, 2 or 4
bytes (see figure 70). The presence of these count values depends upon the values specified in the Flag Bytes.
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Flag Bytes
Value New Group Number (MSB)
0 to 4 Bytes New Group Number (LSB)
Extended Leading Gap Frame
Ext i14
\ X

Figure 70 - Type A Group Entry

The fofmat of the first Flag Byte for Type A Group Entries shall be as shown in figure 71,\and the format of the
second|Flag Byte for Type A Group Entries shall be as shown in figure 72.

b8 |b7 b6 b5 b4 b3 b2 bl

0 0| 0 |GE GS EX
. . . . 0 — Second Flag Byte isnot present.
. . . * 1 ——Second Flag Byte is present.
- 0 0 O Good Group
«- 0 1 O Unused Spare Group
-1 0 1 Used Spare Group
1 1 0 Defective Group
« 1 1 1 Defective Spare Group

0 No-Extended Gap Frames
1 Extended Gap Frames present

Figure 71 - First Flag Byte for Type A

Bit b1 jof the First Flag Byte shall specify the number of Flag Bytes:
- if set to ONE, both_Flag Bytes are present;

- if set to ZERO,only the first Flag Byte is present and the group to which the Group Entry fefers is a
Normal Group or a Spare Group.

Bits b2, b3 and b4.0f the first Flag Byte shall specify the status of the group:
- if set'te 000 (Good Group) or to 010 (Unused Spare Group) no New Group Number is specifiied;

- Aif'set to 101 (Used Spare Group) the New Group Number shall specify the Second Group Number of
the Defective Group which this Used Spare Group replaces;

- if set to 110 (Defective Group) or 111 (Defective Spare Group) the New Group Number shall specify
the Group Number of the group which replaces this Defective Group or Defective Spare Group.

Bit b5 of the first Flag Byte shall specify whether or not Extended Gap Frames are present:

- if set to ONE, Extended Gap Frames are present. The number of Extended Leading Gap Frames shall
be specified by the first and that of Extended Trailing Gap Frames by the second byte following the
New Group Number bytes (if present);

- if set to ZERO, no Extended Gap Frames are present. The next Group Entry or a byte set to all
ONE:s shall follow the New Group Number (if present).
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Bits b6, b7 and b8 shall be set to ZERO.

b8 b7 b6 b5 b4 b3 b2 bl

A 0 0|0 O}J0 O

0 This Group is a Norma! Group or a Spare Group.
0 1 This Group is an Amble Group.
( This Group is in Partition Reference.

Figure 72 - Second Flag Byte for Type A

Bits b1 to b6 of the second FFlag Byte shall be set to ZERO.
Bits b7 angl b8 shall specify the location and the status of the group:

- |if set to 00, the group is a Normal Group or a Spare Group in the Partition\D4ta;

- [if set to 01, the group is an Amble Group;

- [if set to 10, the group is a Normal Group or a Spare Group in the Partition Reference.
15.3.2.3.2 Group Entry for Type B

The Type |B Group Entries shall consist of either 1 or 2 Flag Bytesyfollowed by count values which occupy 0 to
12 bytes (gee figure 73). The presence of these count values depends-upon the values specified in the Flag Btes.

Number ofi’Sets of Invalid Frames

Alag Bytes
Value Extended Leading Gap Frames
0 to 12 Bytes Extended Trailing Gap Frames

Consecutive Separator twos Count

Record Count (MSB)
Record Count (LSB)

Separator 1 Count (MSB)
Separator 1 Count (LSB)

Separator 2 Count (MSE)
Separator 2 Count (LSB)

Separator 3 Count (MSB)
Separator 3 Count (LSB)

Figure 73 - Type B Group Entry
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The format of the first Flag Byte for Type B Group Entries shall be as shown in figure 74 and that of the second
Flag Byte for Type B Group Entries in figure 75.

b8 b7 b6 b5 b4 b3 b2 bl
R FS |GE GS EX
. : . . L 0 — Second Flag Byte is not present.
. . . . . . * 1 — Second Flag Byte is present.
«l « +« +« 0 0 0 ——— Nolnvalid Frames
. . . « 0 0 1 — Sets of Invalid Frames present
. . 0 No Extended Gap Frames
. . + 1 Extended Gap Frames present
. . 0 No consecutive Separator twos
. . 1 Consecutive Separator twos present
0] O No record Count
0] 1 1-byte Record Count
1| O 2-byte Record Count
Figure 74 - First Flag Byte for Fype B
Bit 1 pf the first Flag Byte shall specify the number of Flag Bytes present:

Bits b2, b3 and b4 of the first Flag Byte shalllspecify the status of the group:

Bits b5 of the first Flag Byte shall-specify whether or not Extended Gap Frames are present:

- if set to ONE, both Flag Bytes present;

- if set to ZERO, only the First Flag Byte is’present and the group to which the Group Entry
Normal Group or a Spare Group with.no Separator Marks.

- if set to 000, there are no Invalid Frames;

- if set to 001, the first count value shall specify the number of sets of Invalid Frames within t

of Extended Trailing Gap Frames shall be specified by the two bytes which follow the Num
of InvalidFpames (if present);

- if set to"ZERO, Extended Gap Frames are not present.

refers is a

he group.

- if set to ONE, Extended Gap Frames are present; the number of Extended Leading Gap Frames and

ber of Sets

Bit bp of the-first Flag Byte shall specify if sequences of consecutive Separator twos exist in the group (see

figurg 76):

- if set to ZERO, no sequence of consecutive Separator twos is present.

Bits b7 and b8 of the first Flag Byte shall specify the number of bytes of the Record Count that follows the
Consecutive Separator twos Count (if present).
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b8 b7 b6 b5 b4 b3 b2 bl
A SS F S
. . . . . * 0 0 — No Separator 1 Count
¢+ ¢« + « « « 0 1 — 1-byte Separator 1 Count
. . . s + 1 0 — 2-byte Separator 1 Count
* . . : U U No Separator Z Count
c ¢f ¢+ 0 1 1-byte Separator 2 Count
e f ¢« +« 1 0 2-byte Separator 2 Count
. ‘'f 0 O No Separator 3 Count
+ | 0 1 1-byte Separator 3 Count
. f 1 O 2-byte Separator 3 Count
0 0 This group is a Normal Group or a Spare Group
0 1 This group is an Amble Group
1 O This group is in the Partition Reference
Figure 75 - Second Flag Byte for Type B
Bits b1 and b2 of the second Flag Byte shall specify the Separator 1 Count that may follow the Record Count (if
present):
- {f set to 00, there is no Separator 1 Count;
- {f set to 01 the Separator 1 Count is specified by 1,byte;
- {f set to 10 the Separator 1 Count is specified by 2 bytes.
Bits b3 angl b4 of the second Flag Byte shall specify, the Separator 2 Count that may follow the Separator 1
Count (if present):
- |f set to 00, there is no Separator 2 Count;
- |f set to 01 the Separator 2 Count is specified by 1 byte;
- {f set to 10 the Separator 2 Count is specified by 2 bytes.
Bits b5 an¢l b6 of the second Flag\Byte shall specify the Separator 3 Count that may follow the Separafor 2
Count (if present):
- |f set to 00, thereGs)no Separator 3 Count;
- |f set to 01 the,Separator 3 Count is specified by 1 byte;
- |f set to 10 the Separator 3 Count is specified by 2 bytes.
Bits b7 and b8 of the'second Flag Byte shall specify the part of the Partition to which the group belongs:
- |f set.to 00, the group is a Normal Group or a Spare Group in the Partition;

it set to U1, the group i1s an Amble Group;

if set to 10, the group is a Normal Group or a Spare Group in the Partition Reference.

The field Consecutive Separator 2 Count of the Type B Group Entry, if present, shall have the format shown in

figure 76.
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b6

b5 b4

b3
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b2 bl

SF3+

SF3

SF2

Number of occurrences of two consecutive Separator twos

— 0

-1

=00

e oe o

o
3

-0 0
= OO

15.3.2.3.3 Group Entry for Type C

The Type C Group Entry shall consist.of-¢ither 1 or 2 Flag Bytes followed by count values which occu
13 bytds (see figure 77). The presence of these count values or not depends upon the values specified in

Bytes.

o o0 |o

e OOO

e = OO

HOwORO

e ODOO

= O DO
S

— e

—— more than 6

Number of occurrences of three consecutjve Separator {

more than 6

 Number of occurrences of more than three consecutive
Separator twos

0

1

2

more than-2

Figure 76 - Consecutive Separator twos Count

WOS

pies 0 to
the Flag
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New Group Number (MSB)
New Group Number (LSB)

Flag Bytes
Value Extended Leading Gap Frames
0 to 13 Bytes Extended Trailing Gap Frames

Consecutive Separator twos Count

Record Count (MSB)
Record Count (LSB)

Separator 1 Count (MSB)
Separator 2 Count (LSB)

Separator 2 Count<(MSB)
Separator 2 Catint (LSB)

SeparatorZ3 Count (MSB)
Separator 3 Count (LSB)

Figure 77 . Type C Group Entry

The formgt of the first Flag Byte shall be a§ shown in figure 78, the format for the second Flag Byte shall|be as
shown in [figure 79. The format of the Separator twos Count shall be the same as specified for Type B Group
Entries (sg¢e figure 76).
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b8 b7 b6 b5 b4 b3 b2 bl
R FS |GE GS EX
. . . . . . * 0 — Second Flag Byte is not present.
. . < e . . * 1 —— Second Flag Byte is present.
¢+ + +« 0 0 O -— Good Group
. . . + 0 1 0Q —— Unused Spare Group
. . . + 1 0 0 ——— Continuation Spare Group
*f =+ <« 1 0 1 Used Spare Group
. . . -1 1 0 Defective Group
. . . 1 1 1 —— Defective Spare Group
. . «+ 0 No Extended Gap Frames
. . - 1 Extended Gap Frames present
. . 0 No Consecutive Separator twos
. . 1 Count of Consecutive Separator twos
of O No record Count
0] 1 1-byte Record Count
1] O 2-byte Record Count
Figure 78 - First Flags Byte for Type C
Bit bl|of the first Flag Byte shall specify the number of Flag’Bytes present:
- if set to ONE, both Flag Bytes present;
- if set to ZERO, only the first Flag Byte is'present and the group to which the Group Entry
Normal Group or a Spare Group with'no Separator Marks.
Bits b2, b3 and b4 of the first Flag Byte shall specify the status of the group:

Bit b§

- if set to 000 (Good Group) or-010 (Unused Spare Group) no New Group Number is specifie

the number of unused bytes in the group, in units of 1 024 bytes;

the Defective-Group which this Spare Group replaces;

the Group Number of the group which replaces this group.

of the<first Flag Byte shall indicate if the group has Extended Gap Frames:

- if set to ZERO, no Extended Gap Frames are present.

Bit b6 of the first Flag Byte shall specify if consecutive Separator twos exist in the group:

- if set to ONE, consecutive Separator twos are present;
- if set to ZERO, no consecutive Separator twos are present.

refers is a

d;

- if set to 100 (Continuation Spare Group), the New Group Number shall specify an approximation of
- if set to 101 (Used Spare Group), the New Group Number shall specify the Second Group Number of

- if set to ' O/Defective Group) or 111 (Defective Spare Group), the New Group Number shpll specify

> Nif' set to ONE, the number of Extended l.eading Gap Frames and the number of Extended Trailing

G E ified bu 1l butes fall he New Group Number (if ¥

Bit b7 and b8 of the first Flag Byte shall specify the number of bytes used in the Separator twos Count, if
present.
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b8 b7

b6 b5 b4 b3 b2 bl

SS

Bits b1 and
Bits b3 and
Bits bS and
Bits b7 and

0
0
1

0 —— No Separator 1 Count
1 — 1-byte Separator 1 Count
0—— 2-byte Separator 1 Count

No-Separator 2 Count

1-byte Separator 2 Count

2-byte Separator 2 Count

No Separator 3 Count

1-byte Separator 3 Count

2-byte Separator 3 Count

This group is a Normal Group or a Spare Group
This group is an Amble Group

This group is in Partition Reference

O
OO -

Figure 79 - Second Flag Byte for Type C

b2 of the second Flag Byte shall specify the number of bytes ifi the Separator 1 Count.
b4 of the second Flag Byte shall specify the number of bytes in the Separator 2 Count.
b6 of the second Flag Byte shall specify the number of, bytes in the Separator 3 Count.
b8 of the second Flag Byte shall specify the status and/or the location of the group:

F set to 00, the group is a Normal Group or a;Spare Group in the Partition Data;
[ set to 01, the group is an Amble Group;
 set to 10, the group is a Normal Group or an Amble Group in the Partition Reference.

15.3.3 Partition Postamble

The Partitig

n Postamble shall consist of zero or more Amble Groups.

15.3.4 Partition Data

The Partitig

Groups, Sp

In order to
other mark

Mark is usq

current gro|

record. The

pn Data shall contain user data. Within- the Partition Data there are three types of groups:
ire Groups and Amble Groups.

facilitate updatesin-place, the overwrite of a file or set of records in a sequential file structure,

up or.a-different group, and to indicate the end of information contained in the previous contig
Continuation Mark Pointer is used to indicate that the current set of records is continued follo

are defined. These are the Continuation Mark and the Continuation Mark Pointer. The Continug
ed to indicate the start of data which has been continued from a non-contiguous record within

Data

two
ition
the
uous
ing

the Continuation Mark (usually in a Spare Group) referred to by this Continuation Mark Pointer. | The
continuation of the set of records ends at the first unused record or mark (a Separator or a Continuation Mark).
The Continuation Mark and the Continuation Mark Pointer are used together to allow a unit of data to replace
an older unit of data that is of smaller size.

15.3.4.1 Da

ta Groups

Data Groups shall be Normal Groups which contain the user data written in the Partition Data. The contents of
Data Groups affect the running counts in Pack Items No. 4 and No. 7.

15.3.4.2 Amble Groups

This Intern

96
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15.3.4.3 Spare Groups

The contents of Spare Groups do not affect the running counts in Pack Items No. 4 and No. 7.

15.3.4.4 Last Group of the Partition Data

The last group of the Partition Data can be a Data Group, an Amble Group or a Spare Group.

If the group is written in Group Format 0, it shall be followed by at least 1 Extended Trailing Gap Frame.

If the group 1s writien in Group Format I, it shall be followed by at least 2 Extended Trailing Gap Fram

15.3.5

An EQP (End of Partition) area shall consist of an Amble Group that either has at least_three Lea
Frameg or is preceded by at least three Extended Leading Gap FFrames. This Amble Groupshall be pl

the las

the las{ group of Partition Data augmented by 1.
An EQP indicates the end of Partition Data.
The P4

of the
15.3.6

An Unlused Area can be continued from an EOP. It consists of groups or frames and is not assumed t
recorded information. The Unused Area sets aside room foriappending to the Partition Data Area.
Partitign is continued from the end of an Unused Area or EQP.

The P4
of the

In the

154 K

The E
an unfj
area of

|- Partition Initialization €ount in Pack Item No. 3.

End of Partition (EOP)

group of the Partition Data. The Group Number of this group shall be equal to the Group N

roups before EOP in the current Partition.

[Unused Area

proups of the Partition Data.
Pack Items of the Unused Area only the following data must always be valid:

- Bytes No. 1 and No. 8 in all Pack dtems;

- Absolute Frame Number in Pack'Item No. 1;
- Initialization Count in Pack Item No. 2;

- Partition Number in Pack \Item No. 3;

Ol

DI (End of Information) shall indicate the end of the formatted part of the tape, and may be fo

the last Partition on the tape.

e£S.

ing Gap
ced after
hmber of

rtition Initialization Count of the EOP shall be set to "i-1" where "i"‘iS)the Partition Initializatipn Count

D contain
The next

rtition Initialization Count of the Unused Area shall be different from the Partition Initializatipn Count

lowed by

brmatted part2An EOI shall consist on an Amble Group placed after the last Partition or after the unused

up, every

ore EOI.

In all preas ffom the first group of Load/unload Area up to the EOI Group, excluding the EOI Gro

group pnd‘frame shall have the same Initialization Count.

The Initia

The Initialization Count of groups after EOI shall be different from that of the groups and frames in the area
before EOL

15.5 Repeated Groups

In Group Format 1, a Normal Group may be repeated any number of times. If, within the same Partition, two or
more groups have the same Group Number, the group with the lower Absolute Frame Numbers shall be the
original group and the other copies of it.

In the

Group Entry List there shall be only one single entry for all cccurrences of the group.
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If between any two occurrences of a group there exist 1 to 45 frames associated with, or being part of, a group
having a different Group Number from that of the repeated group, then these frames are Invalid Frames and
recorded as such in the Group Entry List.

15.6 Repeated Frames within a Normal Group

In Group Format 1, within a Normal Group a frame can be repeated. The maximum number of Intermediate
Frames between a frame and its copy shall be 44 frames. If within the same group two frames have the same
Frame Number, the frame with the lower Absolute Frame Number shall be the original frame and the other the
copy of it.

The sequence consisting of the original frame, the Intermediate Frames (up to 44) and the copy of. the ofiiginal
frame can|be repeated any number of times.

If between| any two occurrences of a frame there exist 1 to 44 frames having a Group Number. different frorh that
of the repgated frame, then these frames are Invalid Frames and recorded as such in the Group Entry List.

15.7 Relofation of Defective Groups

If a Good| Group written in Group Format 0 is declared defective, its content shall be relocated into a Spare
Group. THe criteria according to which a Good Group is declared defective are“application-dependent and, thus,
not specified by this International Standard.

The Group Status field in the Main ID and in the Group ID of th€ Defective Group shall identify i{ as a
Defective (Group and its New Group Number shall contain the Group Number of the Used Spare Group into
which its ¢ontent has been transferred. To ensure readability of the Néw Group Number in the Defective Group,
it shall bg written repeatedly in the User Data Area of the Defective Group. The MSB of the New Group
Number shall be written at all even byte positions and LSB atall odd byte positions.

The Used|Spare Group shall contain the User Data forcthe original Good Group found defective. The System
Data of the Used Spare Group shall be changed to contain the System Data of the original Good Group with the
following exceptions in the Group ID List:

- |the Group Status shall be changed t0.Used Spare Group;
- [the New Group Number shall be changed to the Second Group Number of the original group.

The Group Number, the Second Grqup*Number and the Not Normal Group Flag of the Used Spare Growyp, as
well as its [Pack Items shall remain Gnchanged.

The Group Status and the New-Group Number(s) of the Defective Group and of the Used Spare Group shiall be
recorded ip the Group Entry-List, except in the case of a Master Reference Group.

15.8 Appédnding

In Group Format 0, @ group can be appended after any other group in the Partition Data. Once a group hag been
appended,| any .data which was previously written further down the current Partition becomes lojically
inaccessiblE and shall be marked as Unused Area.

In Group Formmat 1, aew group can only b€ appended 1o the end or the current rartition Data.

In either Group Format, when appending to the end of the Partition Data, the old EOP is overwritten with the
new data and a new EOP is written after the new data.

A group can be written after any other group on the tape.

Data may be appended to the tape by either the seamless or non-seamless methods. An append operation may be
described as seamless only if the appended: tracks are placed as if they were written in a continuous sequence. No
tracks are partially overwritten to a point of being un-readable nor are any gaps left between tracks. The drive’s
servo system will not, therefore, encounter a discontinuity between the existing tracks and the appended tracks
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during reading.To achieve a seamless append, the tolerances described in figure 81 and the rules in 15.8.1.1 shali
apply. To achieve a non-seamless append the rules in 15.8.1.2 shall apply.

The frames up to and including frame A in figures 80, 81 and 82 contain information which is to be retained.
Frame A shall be the last Data Frame of the group, as identified by the final occurrence of the frame with the
corresponding Frame Number. When information is appended, the append starts with Extended Gap Frames at
frame B and the information at frame C.

15.8.1 Seamless appending
15.8.111 Rules for seamless appending

Rule 1. Exactly 1 frame shall exist between frame A and frame B, i.e. if frame A has an Absolute*Frame Number
of n, then frame B has an Absolute Frame Number of n+2.

Rule 2. The frame written between frames A and B shall be contiguous with frame A i.e. no unrecofded space
betwegn A and B is permitted, nor is any discontinuity or repetition of Absolute Frame Number, por is any
physidal discontinuity or seam. This frame shall be a Gap Frame. This frame shallnot be a frame of an EOP or
an EQI Group.

Rule B. A minimum of 2 frames shall exist between frames B and C, i.e\if frame B has an Absolute Frame
Number of n+2, then frame C shall have an Absolute Frame Number of)n+ 5 minimum. No unrecorfed space,
physidal discontinuity or seam or Absolute Frame Number discontimujty or repetition is allowed betwgen frames
B and| C.

1 frame m+1 frames
\ mz21

Absolute Frame — n n+2 n+4+m
Number

Figure 80 - Seamless appending rules

15.8.1.2 Tolerances for seamless appending

The position of the first track of frame B (AFN = n+2), as measured along the length of the tape at the point
shown in figure 81, shall be at a distance of x = 244,5 ym % 40,0 pm from the first track of the frame with
AFN = n+1. This tolerance shall be met for contiguous location under continuous operation as well as for
seamless appending.
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Frame A Frame Frame B
AFN =n AFN =n+1 AFN = n+2

N\ \
NN \

TR
MW AN

\

1,898 mm

Tape Reference Edge /

P

X

Figure 81 - Tolerance for seamless.appending

15.8.2 Non-seamless appending
15.8.2.1 Rules for non-seamless appending

Rule 1. A minimum of 1 and a maximum of 2 frames_shall exist between frame A and frame B, i.e. if frathe A
has an Absplute Frame Number of n, then frame B has an Absolute Frame Number of n+ 2 minimum and p+3
maximum.

Rule 2. The¢ space between frame A and fram€ B shall be occupied by‘a set of frames, i.e. no unrecorded dpace
between frgmes A and B is permitted. These frames shall not be a frame of an EOP or an EOI Group.

Rule 3. A minimum of 29 frames Shall exist between frames B and C, i.e. if frame B has an Absolute Ffame
Number of| n, then frame C shall have an Absolute Frame Number of n+30 minimum. No unrecorded space,
physical digcontinuity or seam\or’ Absolute Frame Number discontinuity or repetition is allowed between frames
B and C.
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m frames
m 229
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|

n+p+m+2

Figure 82 - Non-seamless appending
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The process of overwrite consists in writing a_ new Main Zone (see 13.1) over the previous Main Zone of a track.

15.9 Qverwrite (figure 83)
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an overwrite

Overlapped rack Last track of
track width Pitch an overwrite

Figure 83 - Track configuration after overwrite

15.9.1 Ovtllapped track width

The track
in 11.1.3.

15.9.2 Non-overlapped track width

The track |width in portions of the track' where the following track does not overlap the current track sh
between 15,81 ym and 22,74 pm.

15.9.3 Rules for overwrite

Rule 1. The overwrite shalDstart either within the Extended Leading Gap Frame, if present, or withi
Leading (ap Frames. The’ latest point at which the overwrite may start is the negative azimuth track
Leading Gap Frame with Frame Number -1.

Rule 2. All blocks.of the Main Zone of at least 58 consecutive tracks shall be overwritten, whereby no ATF
shall be enased.

Rule 3. Tl
Frames, if present.
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idth in portions of the track where the fellowing track overlaps the current track shall be as specified
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