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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of
national standards bodies (ISO member bodies}. The work of developing International
Standards is carried out through ISO technical committees. Every member body
interested in a subject for which a technical committee has been authorized has the
right to be represented on that committee. International organizations, governmental
and non-governmental, in liaison with 1SO, also take part in the work.

Draft International Standards adopted by the technical committees are circulated to
the member bodies for approval before their acceptance as International Standards by
the ISO Council.

International Standard ISO 7665 was developed by Technical Committee ISO/TC 97,
Information processing systems, and was circulated to the member bodies in
October 1982.

It has been approved by the member bodies of the following countries :

Australia Italy Sweden
Belgium Japan Switzerland
Cuba Mexico United Kingdom
Egypt, Arab Rep. of Netherlands USA

Germany, F.R. New Zealand USSR

Hungary Poland

Ireland Spain

No member body expressed disapproval of the document.

© International Organization for Standardization, 1983 @

Printed in Switzerland
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INTERNATIONAL STANDARD

I1SO 7665-1983 (E)

Information processing — File structure and labelling
of flexible disk cartridges for information interchange

1 Scope and field of application

This International Standard specifies requirements for the file
structure and the labelling of flexible disk cartridges for the in-
terchange of information between users of different informa-
tion processing systems.

This International Standard specifies

a) recorded labels to identify files, file sections, and
volumes of flexible disk cartridges;

b) basic characteristics of the blocks containing the
records constituting the file;

c) the file structure.

This International Standard specifies three nested levels of
interchange so that

a) at the first level, called BASIC INTERCHANGE (Bl), itis
possible to interchange data by using a minimum set of the
facilities provided;

b) at the second level, called EXTENDED INTERCHANGE
LEVEL 1 (E1), it is possible to interchange data using the
minimum set together with blocks having a length greater
than that of the physical records and with blocked fixed-
length records;

c) at the third level, called EXTENDED INTERCHANGE
LEVEL 2 (E2), it is possible to interchange data using the
facilities of levels Bl and E1 together with variable-length
records and segmented records.

Annex A describes examples but does not form part of this
standard.

Annex B gives disk parameter values derived from flexible disk

data interchange standards, but does not form part of this
standard.

2 Conformance
A flexible disk cartridge conforms to this International Standard

when all interchange files and all labels recorded on it conform
to the specifications of this International Standard. A state-

1} At present at the stage of draft.

ment of conformity shall identify the level or levels of inter-
change to which the contents of the flexible disk cartridge con-
form.

A prerequisite is conformance to the applicable flexible disk car-
tridge data interchange standards identified in this International
Standard for the different types of flexible disks.

3 References

ISO 646, Information processing — ISO 7-bit coded character
set for information interchange.

ISO 2022, Information processing — 1SO 7-bit and 8-bit coded
character sets — Code extension techniques.

1SO 4873, Information processing — 8-bit coded character set
for information interchange.

ISO 5654, Information processing —- Data interchange on
200 mm (8in) flexible disk cartridges using two-frequency
recording at 13 262 ftprad on one side —

Part 1: Dimensional, physical and magnetic characteristics.

Part 2: Track format.

ISO 6596, Information processing — Data interchange on
130 mm (5.25 in) flexible disk cartridges using two-frequency
recording at 7 958 ftprad on one side —

Part 1: Dimensional, physical and magnetic charcteristics.

Part 2: Track format for 1,9 tpmm (48 tpi).

ISO 7065, Information processing — Data interchange on
200 mm (8 in) flexible disk cartridges using modified frequency
modulation recording at 13 262 ftprad on two sides —

Part 1: Dimensional, physical and magnetic characteristics.

Part 2: Track format for 1,9 tpmm (48 tpi). !

ISO 7487, Information processing — Data interchange on
130 mm (5.25in) flexible disk cartridges using modified fre-
quency modulation recording at 7 958 ftprad on two sides —

Part 1: Dimensional, physical and magnetic character-
istics. M

Part 2: Track format. 1
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ECMA-59, Data interchange on 200 mm flexible disk cartridges
using two-frequency recording at 13 262 fiprad on both sides.
ECMA-78, Data i'mcfc hange oin 130 mm :/
using MFM recording at 7 958 ftprad o

per millimetre.

[V N N s artaad ol e
xible disk cartrid

4 Definitions

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

4.2 biocked: An attribute of records and record segments
that indicates that they may begin at a byte that is not the first
byte of a block.

4.4 cylinder: A pair of tracks, one on each side, having the
same track number.

4.5 extent: A set of physical records the addresses of which
form a continuous ascending sequence.

4.6 file: A named collection of information consisting of
records pertaining to a single subject.

4.7 file section: For a file recorded over more than one
volume, that part of the file that is recorded in any one volume.

4.8 fixed-length record: A record contained in a file in

which all the records have the same ifength.

4.9 formatting: Writing the proper control information
establishing the cylinders and designating addresses of physical

records on the surfaces of the flex1ble drsk.

4.10 initialization: Writing of the Volume Label, the
ERMAP L abel, and any other information initially required to be
on the flexible disk cartridge, prior to the commencement of
general processing or use.

4.11 labhel: A record that identifies, characterizes and/or

2. SLOVw QT aLITTLTS

delimits a volume, a file or a file section on that volume.
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4.12 natural order: An ascending sequence of |ntegers
Startlng WIIn Ine IOWESI alIOWB(] VaIUB dnU pruueeumg, in
increments of one, to the highest allowed value.

4.13 physical record: A fixed-length field containing the

— £ o~ o
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o

4.14 physical record address: A five-digit number in which
the cylinder address provides the two most significant digits,

the side number provides the next most significant digit, and

the sector number provides the two least significant digits.
4.15 record: Related data treated as a unit of information.

4.16 sector: That part of a track on a flexible disk cartridge

Indl can Ue dLLUSbUU UY lllb‘ mdgneuu llUdUb Ill ll|ﬂ Course UI
predetermined angular displacements of the disk.

record contained in a file i
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4.17 segmented record: A
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4.18 track: That part of a flexible d|s

~n gimela cameenabin hhamad $laa
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makes a complete revolution.
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4.19 variable-lengt record A record contained in a file in
s

4.20 volume: A dismountable physical unit of storage
medium, for example a flexible disk cartridge.

5 Notation

5.1 Specification of label content

5.1.1 In references to label contents throughout the following
clauses of this International Standard, a notation is used with
the significance shown in tabie 1.

Table 1 — Notation

Notation Significance
cp Character position within the label
L Le"-gth of the field in number of characters
a-character of the characters complying with the
uirements of 8.1 for use in labels
Digit(s) Any digit(s) from 0 to 9

5.1.2 With the exception of SPACE, a group of capital letters
in the “content’ coiumn of a tabie specifying iabei contents in-
dicates that the corresponding characters shall appear in the
order given and in the corresponding character positions of the

..... e CcOorrespor aCiler pDOSI

field specmed [for example, VOL in CP 1 to 3 of the Volume
Documents
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Label (see table 6}]. In the tables and throughout this Interna-
tional Standard, SPACE signifies the character coded in posi-
tion 2/0 of 1ISO 646.

5.2 Label fields

Where the words of this International Standard are used to
signify a specific label or label field (for example ‘Sector Se-

quence Indlcator"), the words are printed with initial capitals
throughout (except for prepositions).

6 Arrangement of labels and files

6.1 Applicability of this International Standard to
identified types of flexible disk cartridge

The requirements of this International Standard are applicable
io several types of fiexible disk cartridge. Each type of cartridge
is the subject of a separate data interchange standard. These
standards are identified in table 3, together with the
corresponding values of a parameter Recording-Type. The
parameter Recording-Type is used in this International Stan-
dard to identify the data interchange standard to which the

cartrldge conforms within the set of standards that apply to

the same nhugca! dimensions.

Table 2 identifies those numerical parameters that characterize
the differences, between the types of cartridge, that are signifi-
cant for the requirements of this International Standard.

Table 2 — Parameters for data interchange

Number-Of-Sides
Cylinder-Limit

Data-Sector-Limit
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The values of the parameters listed in table 2 shall be obtained
from data interchange standards as specified below. The vaiues
applicable to the data interchange standards listed in table 3 are

ucted in annex B,

Number-Of-Sides: The number of sides of the disk on which
recorded tracks shall be present.

Cylinder-Limit: The specified minimum number of good
cylinders that shall be present from cylinder 01 to the cylinder
having the highest specified cylinder number.

Index-Sector-Limit: The number of usable sectors on Track 00,
Side 0, or on Track 00, Side 1.

INTE
vic

Data-Sector-Limit: The number of usable sectors on each track
other than Track 00, on Side 0 or Side 1.

1SO 7665-1983 (E)

Data-Physical-Record-Length: The number of bytes in the Data
Field of a Data Block on each track other than Track 00, on
Side 0 or Side 1.

Track-Data-Capacity : The numerical product of the parameters
Data-Sector-Limit and Data-Physical-Record-Length.

Table 3 — Data interchange standards and parameter
Recording-Type

Data interchange Parameter
standard Recording-Type
ISO 5654 1
ECMA-59 2
1ISO 7065 M
1SO 6596 1
1SO 7487 M
ECMA-78 3

6.2 Number of sides

Where this internationai Standard specifies requirements for
labels and files on side 0, such requirements shall always apply.

Where this International Standard specifies requirements for
labels and files on side 1, such requirements shall apply to
those types of flexible disk cartridge for which the parameter
Number-Of-Sides in table 2 has the value 2, and shall not apply

to those t ypes of flexible disk cartr lusc for which the parameter

has the value 1.

6.3 Organization of space on a flexible disk
cartridge

The parameter Cylinder-Limit, which is shown in table 2, is
used to specify the organization of space on a fiexibie disk
cartridge.

Available space on a flexible disk cartridge shall be organized in
the following way:

a) An index cylinder (cylinder 00) shall be reserved for
descriptive information about the volume, and the files
recorded on the volume.

b} A number of cylinders, the addresses of which range
from 01 to Cylinder-Limit inclusive, shall be available for
files.

NOTE — According to the data interchange standards, a unique
cylinder number is associated with each cylinder. Two of these
cylinders are intended to be used only when the volume contains one
or more defective cylinders.

Each non-defective cylinder possesses a unique cylinder address, but a
defective cylinder does not possess a cylinder address.

Cylinder addresses are assigned consecutively to the non-defective
cylinders, in ascending sequence of cylinder numbers.

6.4 Index cylinder (cylinder 00)

The index cylinder (cylinder 00) on a flexible disk cartridge shall
be reserved for descriptive information about the volume and

ese aescriou a0 aDOU

the files recorded on the volume. The index cylinder shall
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always be formatted with physical records that have a length of
400 Adoto mlvamntnen mem olede N N lde 4 sl cbecnlonl o
1£0 Udla LitdiatlBid Ul iU U. UMl SIUE 1, UIE priysivdl 1eeul

length depends on the type of flexible disk cartridge.

[« 5

The number of physical records that shall appear on both tracks
of the index cylinder shall be the value of the parameter Index-
Sector-Limit in table 2.

f cectors on the
sectors on the

Table 4 — Sectors on the index cylinder {cylinder 00)

Side Sector Use
0 01to 04

reserved for system use

0 05 reserved for Error Map Label
{ERMAP)
06 reserved for future standardization
07 reserved for Volume Label (VOL1)
08 to Index-
Sector-Limit

1 " 01 to Index-
Sector-Limit

6.4.1 Sectors reserved for system use

Sectors 01 to 04 of side 0 shall be reserved for system use and
shall be ignored in interchange. Their contents are not specified
by this International Standard and shall not be overwritten,

excent if otherwise nnrnnd hv the sender and the rnr-gnmnf of

XLepPt vwise ceC C st

the data.

6.4.2 Sector reserved for future standardization

Sector 06 of side 0 is reserved for future standardization and
shall be ignored in interchange.

6.43 Sectors reserved for labels

Labels on the index cylinder shall be records that all have the
same length. All labels shall be recorded within the first or only
128 character positions of the physical record. Sector 05 of side
0 shall be reserved for the Error Map Label {see 8.6}. Sector 07
of side 0 shall be reserved for the Volume Label (VOL1). Sec-
tors 08 to Index-Sector-Limit of side 0 and sectors 01 to Index-
Sector-Limit of side 1 shail be reserved for File Labels (HDR1),
one label per physical record, to describe the files recorded on
cylinders with addresses 01 to Cylinder-Limit.

The File L
reserved for

P Y] ~ n—...... ara arsee e th +
u

Unused sectors shall be deleted according to 10.2.

6.5 Contents of cylinders with addresses 01 to
Cyiinder-Limit

Cvlinders with addresses 01 to Cvlinder-Limit shall contain

either allocated space or unallocated available space.

4

These cylinders shall be formatted with physical records the
lnmmtbe ~f tashink (o dadn abvccantara cahal ha $tha valica ~F thha
CNyue Ui wiivll i1 uata uviiaravlers silail uc uive vaiuc vl uic
parameter Data-Physical-Record-Length in table 2. The num-
ber of such physical records that shall be recorded on side 0
and on side 1 of each cylinder shall be the value of the
parameter Data-Sector-Limit in table 2.

Each physical record either shall be allocated to an extent, or
shall be unallocated. All physical records allocated to an extent
shall be identified by an HDR1 label contained in cylinder 00. All
physical records not so indicated shall be unallocated. A
physicai record shalil not be ailocated to more than one extent.

Data that form part of a file shall be recorded only within an
extent.

7 File structure for data interchange

NOTE — This clause specifies the file structure for data interchange in

terms of data blocks and data records and identifies the label fields

defined for that purpose.

7.1 Bilocks

7.1.1 Characteristics

A biock shaii be a group of characters treated as a iogical unit
having the following characteristics:

a) A block shall be recorded in all or part of a physical
record, or over several physical records the addresses of
which form a consecutive ascending sequence. This se-
quence shall include only the addresses of those non-
defective physical records that are recorded on the volume.

b) A block shall begin at the first byte of a physical record.

c) A block may contain one or more complete records or
record segments.

NOTE — A block is a logical entity not to be confused with data block
described in 10.1.

7.1.2 Block length

The length of a block shall be the number of characters in the
block. Within a file, all biocks shail have the same length. if the
block length exceeds that of the physical record, the block

lenath shall be an inteaer multinle of the phvsical record lenath
length shall be an integer multiple ot the physical record iength.

The maximum length of a block that may be assigned on a
flexible disk shall be equal to the total capacity of a data track.

<
LA L0 R =4 Wws @

ame track.
The minimum length of a block shall be
a) 1 character, when it contains a fixed-length record;
b) 4 characters, when it contains a variable-length record;

¢) b characters, when it contains a segmented record.
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7.1.3 Unused character positions

If the block length is smaller than the physical record length,
the unused space between the end of the block and the end of

the physical record shall be filled with NULs.

NOTE — In all other cases, the end of a block coincides with the end of
a physical record.

7.1.4 Relation to extents

Within each extent, the data within consecutive physical
records, excluding defective physical records, shall be con-

eivaing adereciive SNeal 1eCOrds, oe CoO

sidered to be grouped into consecutive blocks.

The first block of an extent shall begin at the first byte of the
first non-defective physical record in the extent. A block shail

momennanlodmbes mmndalim A fen e

be completely contained in one exten

7.2 Records

7.2.1 Characteristics

‘e

AAAAA abkall Antn mntad oo o rred
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A record all be related
having the following characteristics:

a) A record may be recorded on all or part of one or more
blocks.

b} Within each block, the data shall be considered to be

grouped into consecutive records or record segments.

c) The first or only record or record segment of a block

shall begin at the first byte of the block. Each successive

record or record segment if any, within the block shall
Py locd Alavaostae ~F

Ub'glll dl llle Uylﬁ IIIIIIIUUIdlb‘IY IUllUWlIIQ lIIG 1asSt CnaracCiler o1
the preceding record or record segment.

d} The length of a record shall be the number of
characters of the record.

e) A fixed-length record, or a variable-length record, or a

record seament shall end in the block in which it beqins
recorg segment shail enc in the DIOCK | nich it begins.

7.2.2 Fixed-iength records

A fixed- Ipnmh record shall be a record contained in a file that is
assigned to contain records that all have the same length. The
minimum assigned length of a fixed-length record shall be one
data character and the maximum assigned length shall be equal

to the block length.

7.2.2.1 Unblocked fixed-length records

- Q.

An unblocked fixed-length recorc shall be a record contained in

a fila in which aacgl
amen nIcH eac

7.2.2.2 Biocked fixed-iength records

A blocked fixed- Ipnnfh record shall be a record contained in a

file in which each block may contain more than one record.

1SO 7665-1983 (E)

7.2.2.3 Relation to blocks

The first or only record of a block shall begin at the first byte of
the block. The space between the end of the last or only record

of a block and the end of a block shall be filled with NULs.

7.2.3 Variable-length records

A variable-length record shall be a record contained in a file that
is assigned to contain records that may have different lengths.

A Record Control Word (RCW) shall be recorded as the first
four characters of the record. it shaii express the record iength
as a four-digit decimal number coded according to 1SO 646.
These four characters shall be counted as part of the record

length.

A maximum record length shall be assigned for a file. The
length of any record in the file shall not exceed this assigned
vaiue. The assigned maximum record iength shail not be
greater than the block length.

The minimum length of a variable-length record shall be
4 characters.

TN a [
1.£.9.1

An unblocked variable-length record shall be a record con-
tained in a file in which each block contains only one record.

7.2.3.2 Blocked variable-length records

A blocked variable-length record shall be a record contained in
a file in which a block may contain more than one record.

7233 R

The first or only record of a block shall begin at the first byte of
the block. The space between the end of the last or only record
of a block and the end of a biock shall be filled with NULs.

7.24 Se

A segmented record shall be a record contained in a file that is
assigned to contain records that may have different lengths and
that may be recorded partly in one block and partly in one or
more other biocks in the same fiie.

Thaot mart ~nf o ancmanméad] vanme A that o ramardad im Ana hianl 1o
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a record segment. There shall be only one segment of the same

record in a block.

Successive segments of the same record within the same file
shall be recorded in successive blocks.

Different segments of the same record shali only be recorded in
different file sections if one of the segments is recorded in the
last block of a file section, and the next seament of the record is

ast ImOCK OF 2 secuon, SXL 385 eCo!

recorded in the first block of another file section.
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