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Abstract 
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for the data processing systems that process the labels and blocks. The arrangement of labels and 

data on the magnetic tape volume, the data code, block and record formats, and the padding to be 

used are included. Processing requirements for systems that utilize the standard are stated. Four 

well-nested subsets (levels) of the requirements on the media content and on the supporting systems 

are declared. 

The standard is primarily directed toward information interchange between dissimilar computing 

systems, but consideration is afforded to local tape processing needs. Such parochial requirements 

are recognized and considered, with the intent that the standard serve as a guide for the designers 

of systems that also support a local environment that is more specialized than the interchange en¬ 

vironment. 
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Foreword (This Foreword is not a part of American National Standard Magnetic Tape Labels and File Structure for Infor¬ 
mation Interchange, ANSI X3.27-1978.) 

The aim of this standard is to reduce the difficulty of interchange of information recorded on 

magnetic tapes between different users and different computing systems. This aim is accom¬ 

plished by specifying the format, content, and arrangement of magnetically recorded labels to 

identify and structure files, and by specifying the format and arrangement of the blocks contain¬ 

ing the records that constitute a file. 

The features provided by this standard allow the user to consider only the logical structure of 

his flies. 

In most implementations of this standard there is a general-purpose operating system present, 

but in other cases there may be installation or user supplied label and file processing functions 

that may form part of a special-purpose operating system. For proper implementation of this 

standard, it is expected that the installation or user supplied label and file processing functions 

will provide the required facilities within the area defined by this standard. 

This standard contains specifications for four levels of labeling. This provides a fully compatible, 

well-nested system of labels for use of smallest and simplest to largest and most sophisticated 

computing systems, and ensures the capability for interchange among them with fewest restric¬ 

tions. 

The capabilities for information interchange are more readily used if the implementor of a 

system providing these capabilities identifies the product, the level, maximum record or block 

size accommodated, other optional alternatives available, and how these capabilities may be 

exercised. 

This edition of the standard differs technically from ANSI X3.27-1969, particularly in the intro¬ 

duction of the record spanning technique, which allows a record to span more than one block 

and even more than one volume. Processing requirements are included to ensure proper treat¬ 

ment and understanding of volumes and their contents in information interchange. Specifications 

for levels of labeling have been added. 

A detailed description of these differences is given in Appendix C. together with reasons for mak¬ 

ing the changes included in this revision. 

In addition, this standard has been subjected to a major editorial revision. 

Throughout this standard, the usage of American National Standard Code for Information Inter¬ 

change, ANSI X3.4-1977 (ASCII), is implied. 

Suggestions for improvement of this standard will be welcome. They should be sent to the Ameri¬ 

can National Standards Institute, 1430 Broadway, New York, N.Y. 10018. 

This standard was processed and approved for submittal to ANSI by American National Standards 

Committee on Computers and Information Processing, X3. Committee approval of the standard 

does not necessarily imply that all members voted for its approval. At the time it approved this 

standard, the X3 Committee had the following members: 

J. F. Auwaerter, Chairman 

R. M. Brown, Vice-Chairman 

W. F. Hanrahan. Secretary 
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American National Standard 
Magnetic Tape Labels 
and File Structure 
for Information Interchange 

1. Scope and Field of Application 

1.1 Scope 

1.1.1 This standard establishes four levels of label formats, blocking structure, and tape-mark 
relationships on magnetically recorded tapes so that these volumes can be used for information 
interchange. 

1.1.2 This standard contains specifications for processing volumes that correspond to a level of this 
standard to ensure proper treatment and understanding of these volumes and their contents in information 
interchange. 

1.1.3 It is not the intention of this standard that every instance of its implementation should 
necessarily include all of its provisions; however, to accommodate this standard, each implementation is 
expected to be able to produce and accept volumes that correspond to a level selected by the 
implementors. 

1.1.4 Any volume (set) can be processed correctly by any system of equal or higher level; and any 
system can process correctly any volume (set) of equal or lower level. 

1.2 Field of Application 

1.2.1 A recorded magnetic tape intended to be interchanged between systems of potentially different 
architecture is expected to correspond to one of the four levels established by this standard. The 
constraints of this standard may not be needed to apply to data not intended for interchange between 
systems of potentially different architecture. 

1.2.2 If the first record on a volume is 80 or more characters in length, and contains the ASCII 
characters "V0L1" in character positions 1-4, and the ASCII digit "3'' in character position 80, then the 
volume is recognized as conforming to this standard, and is subsequently processed according to this 
standard. If the first record on a volume fails any of these conditions, the volume is either unlabeled 
(but not unrecorded), or it is labeled as being not in conformance with this standard, and need not be 
processed according to this standard. 

1.2.3 Failure of a volume to conform to this standard may result in loss of ability to interchange 
information effectively. 

1.3 Exclusions 

1.3.1 This standard assumes the existence of, but does not specify: 

(1) A mechanism for recording labels and files upon a volume and reading labels and files from a 
volume; a code in which the characters of the labels and files are represented, and the representation 
of such a code upon a volume 

(2) A mechanism for a system to obtain information from a program, operator, installation, or user, as 
appropriate, to initialize, create, or verify labels (for example, systems generation, operating system 
control statements, utility program control statements, common programming language declarations, 
messages from a terminal, etc) 

(3) A mechanism for a system to communicate information to a program, operator, installation, or user, 
as appropriate, with respect to errors or unusual conditions 

(4) A mechanism for a program, operator, installation, or user, as appropriate, to choose among the 
alternatives the system makes available 

(5) A mechanism for a program, operator, installation, or user, as appropriate, to invoke a facility a 
system makes available 

9 



(6) A mechanism to pass control to an installation volume label processing routine to process User 
Volume Labels, or to an application program routine to process user file labels 

(7) Common programming language declarations and processing statements to define the attributes of 
output files, to identify input files, to process user file labels, and to process records within the 
fi le 

(8) A method for an originator to communicate with a recipient a description of the file, including, 
but not limited to: 

(a) The identification of the file 

(b) The content, layout, and format of user labels 

(c) The content, layout, and format of the fields in each of the record types 

(d) The indicator for each of the record types 

(e) The keys for each of the records 

(f) The structure or sequence of the records in the file 

There are in existence a variety of programming language, industry-oriented, application-specific 
conventions that may apply. 

(9) Standards for representation of numeric values, and of common data elements (such as dates and 
states) 

1.3.2 This standard admits the existence of, but does not specify: 

(1) A mechanism for an operator, systems administrator, security officer, or user, as appropriate, to 
be informed of errors and exceptional conditions, and to take corrective action 

(2) A mechanism for an operator, systems administrator, or security officer, as appropriate, to 
override controls specified in this standard to avoid undue delay in processing 

2. Relation to Parochial Practice 

This standard does not conflict with parochial practice (for example, within an installation, an area, 
an industry group, or a user's group) that provides all, some, or none of these facilities. However, it 
is good practice to distinguish in the Volume-Header Label (VOLD between a volume conforming to this 
standard and one conforming to a parochial practice (see 4.3, Label-Standard Version (V0L1 CP 80)). 

3. Definitions 

For the purposes of this standard the following terms have the meanings indicated. For a better 
explanation, the concepts have, where appropriate, been listed separately as logical and physical. The 
definition of a term that is used in a related standard conforms to its usage in that standard; the 
definition of a term that is in common use in a context related to this standard conforms to that common 
usage. 

10 



Logical Physical 

record. Related data treated as 
a unit of information. 

Examples. In the context of 
business data; a transaction 
record, a customer's account 
record. 

NOTE 1: The delineation of a 
record may be arbitrary and is 
determined by the designer of 
the information format. 

NOTE 2: A record may be 
recorded in all or part of a 
block or in more than one block, 

block. A collection of characters 

written or read as a unit. 

NOTE 1: A block may contain one 
or more complete records. 

NOTE 2: A block may contain 
segments of one or more spanned 
records. A single block does 
not contain multiple segments of 

the same spanned record. 

NOTE 3: For the purposes of this 
standard, blocks are separated by 

an interblock gap. 

file. A collection of 

information consisting of 
records pertaining to a single 
subject. 

Examples. In the context of 
business data; a payroll file, 
an inventory file. 

NOTE 1: The description, 
content or organization of a 
file may be arbitrary. 

NOTE 2: A file may be recorded 
on all or part of a volume, or 
on more than one volume. 

volume. A dismountable physical 

unit of storage media, that is, 
a reel of magnetic tape. 

NOTE 1: A volume may contain 
part of a file, a complete file, 
or more than one file. 

NOTE 2: A volume may contain 

sections of one or more files. 
A volume does not contain 
multiple sections of the same 
file. 

file section. That part of a 
file that is recorded on any one 
volume. 

NOTE: The sections of a file do 

not have sections of other files 
interspersed. 

file set. A collection of one 
or more related tiles, recorded 
consecutively on a volume set. 

volume set. A collection of one 
or more volumes on which one and 
only one file set is recorded. 

unspanned record. A record 
contained in a file in which 

each record by design ends in 
the same block in which it 

begins. 

spanned record. A record 
contained in a file in which 
each record may begin in one 
block and end in another. 

NOTE: Each record consists of 
one or more segments. Records 
are contained in one or more 
consecutive blocks, such that 
only one segment of each record 
can appear in any one block. 



| Logical | 

j record segaent. That part of a j 
j spanned record that is containedl 

in any one block. 
I 

NOTE: The segments of a record | 
do not have segments of other j 
records interspersed. -1 
unblocked record. A record | 
contained in a file in which | 
each block by design contains 
only one record or record 
segment. 
-} 
blocked record. A record | 
contained in a file in which | 
each block may contain more | 
than one record or record j 

| segment. | 
|-f 
j fixed-length record. A record | 
j contained in a file in which all| 
j the records by design have the | 
j same length. | 
|-f 
| variable-length record. A record| 
j contained in a file in which the| 
j records may have different j 
j lengths. j 
*==================================: 

application prograa. For the purposes of this standard, a program that processes the contents of records 
and, under control of an operating system, uses the label and file processing functions of that system. 

double tape aark. A delimiter, consisting of two consecutive tape marks, that is used to indicate the 
end of a volume or of a file set. 

NOTE: Two consecutive tape marks also occur when an empty file section or an empty file exists on a 
volume, in which case they are not interpreted as a double tape mark but rather as two single tape marks 
framing an empty file section. In this context "empty" means that no blocks are present between the tape 
mark following the Beginning-of-File-Section Label Group and the tape mark preceding the End-of-File- 
Section Label Group or End-of-File Label Group of that file section or file. 

label. A record at the beginning of a volume, or at the beginning or end of a file section, or at the 
end of a file, that identifies, characterizes, and/or delimits that volume or file section. A label is 
not considered to be part of a file. 

label and file processing functions. A set of routines that read, write and process labels; and that 
read and write files. Label and file processing functions are an integral part of a system's software, 
that may be an operating system provided by a supplier. 

NOTE: When an installation or user supplies the functions ordinarily associated with a general-purpose 
operating system, it is expected that the installation or user supplied label and file processing 
functions provide the required facilities within the area defined by this standard. 

label group. A collection of one or more contiguous label sets that delimit one end of a volume, of a 
file section, or of a file. See Table 1. 

label set. A collection of one or more contiguous labels with the same three initial characters (Label 
Identifier). See Table 1. 

operating systea. Software that controls the execution of computer programs and that may provide 
scheduling, debugging, input/output control, accounting, compilation, storage assignment, data 
management, and related services. 
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NOTE: An operating system may be a general-purpose operating system, used in many installations, as is 
frequently the case when it is provided by a supplier; or it may be a special-purpose operating system, 
used in a single installation, and provided by or for that installation. 

tape nark. A delimiter used to indicate the boundary between file data and label groups and also between 
certain label groups. 

NOTE: The configuration of a tape mark is specified in the relevant recorded magnetic tape standard, 

user. For the purposes of this standard, the creator of application programs. 

Table 1 
C lassi 

. . 

Label Group Name 

fication of Labels 

Label Set Name 
i 

1 

Label 

Identifier 

i ] 
| Number| 

I-f 

| Beginning-of-Vo lume 
i I 

Volume-Header 1 
_ J_ _ 

VOL 1 
_ 1 _ 

11 
1 

1 
1 1 
1 

User Volume 
1 
1 
i 

UVL 
t 
M 

_±_ 
to 

1 
9 1 

1 
1 1 

1 1 
1 1 

Fi le-Header 
1 

1 
-L 

H DR 
t 

|1 
l . 

t 0 
1 

9 I 
i 

1 
1 1 User Header 

1 
1 

-L 
UHL 

t 
1 

_ 1 _ 

1 
a 1 

I 
1 T 
| Beginning-of-File or of | 

|File-Section | 

1 1 

File-Header 
1 
1 
J- 

HDR 
t 

1 1 
-4- 

t 0 
1 

9 I 
1 

User Header 
i 
1 
j. 

UHL 
t 

1 
-4- 

1 
a 1 

_ 1 
1 T 

End-of First or of End-of-Vo lume 
i 
1 

_ 1 _ 
EOV 

t 
M 

-4- 
t 0 

1 
9 j 

i 

1 1 
1_„___i _ 

User Trailer 
i 
1 

-i- 
UTL 

t 
1 

-L 

1 
3 1 

i T 
| End-of-File or of Last End-of-File 

i 
1 EOF 

t 
M 

-4-. 
t 0 

1 
9 1 

1 | File-Section |■ 
1 1 User Trailer 

T 
1 UTL 

t 
1 

1 
3 1 

NOTES: 

(1) The Beginning-of-Volume Label Group also includes a File-Header and may include a User Header Label 
Set. 

(2) The meaning of "a" under Number is explained in 4.2.1. 

4. Formats and Contents of Labels 

4.1 General. In 4.3 through 4.12, the meanings of the headings are as follows: 

CP: character position in the label 

Field Name: reference name of the field 
L: length of the field (number of characters) 

Content: content of the field 

Throughout this standard, references to contents of fields are in the form: 

Field Name (LBLx CP yy-zz) 

where LBL is the Label Identifier of the referenced label, x is the Label Number of that label and yy-zz 
are the first and last character positions of the field in that label. 

4.2 General Characteristics of Label Fields 

4.2.1 In this standard an "n" means any numeric character from 0 to 9. An "a" means any numeric, 

alphabetic or special character of the center four columns of the code table specified in ANSI X3.4-1977 
except for position 5/15 and those positions where there is a provision for alternative graphic 
representation. 
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4.2.2 If a numeric (n) value is shorter than the field, then the value is right-adjusted and unused 
positions filled with zeros. If an alphanumeric (a) value is shorter than the field, then the value is 
left-adjusted and unused positions filled with spaces. 

4.2.3 If any of the alphanumeric (a) fields, the name of which includes "Identifier" is all spaces, 
then functions of this labeling system may fail (see 8.2.4, 8.3.4, 8.4.4, and 8.5.4 for allowed use of 
spaces). 

4.3 Volfc-tloader Label (VOLl) 

CP Field Name Content 

1 to Label Identifier VOL 

+-+ 
Label Number 1 

I-+ 
5 to 10 Volume Identifier "a" characters. Assigned 

permanently by the owner to 
identify this volume. 

11 Accessibi lity "a" character. Indicates 
restrictions on access to 
the information in this 

volume. Space means no 
restrictions. The numeric 
characters and all special 

characters of the "a" set 
are reserved for operating 
system definition. 

"A" through "Z" are reserved 
for installation assignment. 

12 to 37 Reserved for 
Future Standardization 

26 Spaces. 

38 to 51 Owner Identifier 1 4 

+-1 
23 

"a" characters. Identifies 
the owner of the volume. 
Identifiers are not 

specified in this standard. 

52 to 79 Reserved for 
Future Standardization 

Spaces . 

80 Label-Standard Version Indicates the version of 
this standard 
to which the labels and 
data formats on this volume 

conform. "3" means this 
version. 

4.4 User Voliae Labels (UVL1-UVL9) 

CP I Field Name 
-1- 

1 to 3| Label Identifier 

I L | 

4-i- 
| 3 | UVL 

Content 

+ ■ ■ +-+- 
j 1 | 1, 2, 3, 4, 5, 6, 7, 8, or 9 
'! | as appropriate. 

Label Number 

-1- 

5 to 80| Reserved for 
| Installation Use 

| 76 I "a" characters. Not 
j intended for use in an 
| interchange environment. 

14 



4.5 First File-Header Label (HDR1) 
*==========================: 

CP I Field Name 

» 

1 to 3 

4 

5 to 21 

22 to 27 

28 to 31 

32 to 35 

36 to 39 

40 to 41 

42 to 47 

48 to 53 

54 

Label Identifier 

Label Number 

File Identifier 

Fi le-Set 
Identifier 

+-+ 
6 

File Section Number 
+-+ 

4 

File Sequence Number 
t-+ 

4 

Generation Number 
t-+ 

4 

Generation Version 
Number 

t-+ 
2 

Creation Date 

Expiration Date 

Accessibility 

L 

3 

1 

17 

+-+ 
6 

+ —- + 
6 

+-f 
1 

Content 

H DR 

1 

"a" characters. Assigned 
by the originator to 
identify the file. 

"a" characters. Identifies 
this file set among other 

file sets. 

"n" characters. Identifies 
this section among the 
sections of this file. 

"n" characters. Identifies 
this file among the files 
of this file set. 

"n" characters. 
Distinguishes among 

successive generations 
this file. 

o f 

"n" characters. 
Distinguishes among 
successive iterations 
the same generation. 

o f 

One space followed by two 
"n" characters for the year 
followed by three "n" 
characters for the day (001 
to 366) within the year. 
Indicates date on which this 

file was created. Space 
followed by five zeros means 
that no creation date is 
specified. 

Same format as Creation 

Date. Indicates date on 

which this file may be 
overwritten. Space followed 
by five zeros means that 

this file is expired. 

"a" character. Indicates 

restrictions on access to 
the information in this 
file. Space means no 

restrictions. The numeric 
characters and all special 
characters of the "a" set 
are reserved for operating 
system definition (see 

System Code (CP 61-73)). 
"A" through "Z" are reserved 
for installation assignment. 

--+-- -!__ . ■t- 
55 to 60| Block Count 1 6 | 000000 
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1 
1 

CP | 
4- 

Field Name 1 
1 

L | 
i. 

---:-* 
Content | 

. _ 1 

161 
i 

to 731 System Code 
1 
1 13 | 

1 
"a" characters. Identifies | 

1 1 1 1 the system that recorded ! 
1 1 1 1 this file. Identifiers are 
1 1 1 1 not specified in this 
1 1 1 1 standard. Spaces means that j 
1 1 1 1 system-defined controls on j 
1 1 1 1 file access, buffer offset, j 
1 1 1 1 Reserved for System Use, andj 
1 1 1 1 Other System Labels should | 
1 
1 

1 1 
I 

1 not be used. 
_ _ i 

{74 to 80i Reserved for 
1 
1 

t 
7 j 

i 
Spaces 

1 
*-- 

1 Future Standardization 1 i 1 

4.6 Second File-Header Label (HDR2) 
*=======================: 

CP Field Name 

Label Identifier 

Label Number 

Record Format 

L I 

3 I 

Content 

1 to 3 

4 

5 

HDR 

2 I 1 I 
■ +-+ - 

I 1 I F = fixed length 
D = variable length 
S = spanned 

6 to 10 Block Length | 5 | "n" characters. Specifies 
I the maximum number of 

characters per block. 

- + -—+■ 
I 5 | 11 to 15 Record Length 

■ + 

"n" characters. Specifies 
the record length in 
conjunction with Record 
Format (CP 5). 

If Record Format is F, this 
field contains the actual 
record length. 

If Record Format is D, this 
field contains the maximum 
record length including the 
count field. 

If Record Format is S, this 
field contains the maximum 
record length, excluding all 
the Segment Control Words. 
In this case, 00000 
indicates that the maximum 
record length may be greater 
than 99999. 
-.j.- 

| 35 | "a" characters. Not 
j intended for use in an 

interchange environment. 

16 to 50 Reserved for 
System Use 



*====================================================================* 
| CP I Field Name | L | Content | 
|-+--*+-+-I 

|51 to 521 Buffer-Offset Length | 2 | "n" characters. Specifies 
j the length in characters of j 
j any additional field 

! | inserted before the first 
record in a data block. 

,-f---+ ~~ +..-.I 
| 53 to 801 Reserved for | 28 | Spaces 

|Future Standardization! j 
*====================================================================* 

4.7 First End-of-Voliae Label CE0V1) 

CP Field Name 
+-+ 

Content 

1 to Labe l Identifier 
■+- 

| Label Number 

EOV 

1 
-+ - 
5 to 54| Same as the 

| corresponding fields 
j in HDR 1 

50 Same as the 
corresponding fields 
in HDR1 

+-\ 
55 to 60 j Block Count 

I 

I 

"n" characters. Denotes the 
number of data blocks since 
the preceding 
Beginning-of-File-Section 
Label Group. 

61 to 80 j Same as the 
j corresponding fields 
j in HDR1 

20 Same as the 
corresponding fields 
in HDR1 

4.8 Second Ench-of-Volume Label CE0V2) 

CP 1 
_1. 

Field Name 1 
-L 

L 1 Content 

1 to 
1 

31 Label Identifier 
t 
1 

_1. 
3 

1 
1 
I 

EOV 

4 

— f- 

1 Label Number 
-T 

1 
- — + ■ 

1 
1 
1 2 

5 to 80 j Same as the | 76 | Same as the 
| corresponding fields | | corresponding fields 

j j in HDR2 | | in HDR2 

4.9 First End-of-File Label CE0F1) 

| CP | Field Name | L 
_i_i_ 

Content 

| 1 to 3| Label Identifier | 3 
l + i 

EOF 

1 
4 | Label Number | 1 
_i_i_ 

1 
1 T T 
| 5 to 541 Same as the | 50 

| corresponding fields 
j in HDR1 

1_i_i_ 

Same as the 
corresponding fields 
in HDR1 

1 T T 
(55 to 60j Block Count j 6 
1 1 1 
1 1 1 
1 1 
1 1 1 

"n" characters. Denotes the 
number of data blocks since 
the preceding 
Beginning-of-File-Section 
Label Group. 



CP | Field Name | L | Content 
|-+ —--+-+-I 
161 to 80 | Same as the | 20 | Same as the 

| corresponding fields j | corresponding fields 
j in HDR1 j j in HDR1 

*====================================================================* 

4.10 Second Ehd-of-File Label (E0F2) 
* = = : 

1 
| 

CP 1 Field Name 1 - _ i _ 
L 1 Content 
_l 

1 
1 1 
i 

t 0 31 Label Identifier 
1 
1 3 

1 
1 „ 1 . 

EOF 

i 

i i 
1 
1 
i 

4 
-1 

1 
_.j.. 

Label Number 
1 
1 

—4— 
1 

1 
1 
1 

2 
-1 

i 
1 
j 5 
1 

t 0 80 | 
1 

Same as the 
corresponding fields 

T 
1 
1 

76 
1 
1 
1 

1 
Same as the | 
corresponding fields 

| | in HDR 2 | | in H DR 2 j 

4.11 Other System Labels (HDR3-HDR9, E0V3-E0V9, E0F3-E0F9) 

| CP | Field Name 
l_j._____ 

L Content 

| 1 to 3| Label Identifier 
1 1 
i_1_ 

3 HDR, E0V, or EOF 
as appropriate 

T 
4 | Label Number 

1 1 

1 3, 4, 5, 6, 7, 8, or 9 
as appropriate 

I-f - 
| 5 to 801 Reserved for 

| System Use 

1 1 

76 "a" characters. Not 
intended for use in an 
interchange environment. 

4.12 User File Labels (UHLa, UTLa) 

| CP | Field Name L Content 
i-1—- 
| 1 to 3| Label Identifier 3 UHL or UTL as appropriate 

1 T 
4 | Label Number 1 "a" character 

1-f- 
| 5 to 80| Reserved for 

| User Application 
76 "a" characters 

5. Arrangement of Labels and Data 

5.1 General. In Fig. 1 through 3 and in the examples of the label groups, the beginning of the volume is 
at the left, and the end of the volume is at the right. Labels are represented by the four characters of 
their identifiers and numbers, and tape marks are represented by asterisks (*). In Fig. 1 through 3, 
each label group is represented by the first (or only) label in it, with the exception that the 
Beginning-of-Volume Label Group is represented by a V0L1 label followed by an HDR1 label. 

5.2 Labels 

5.2.1 A label is an 80-character record, the character positions (CP) of which are numbered 1 to 80. 

5.2.2 Each label is recorded in a separate block. 

5.2.3 The block that contains the label record may be extended by padding, as specified in 6.3.3. 

5.2.4 A label is not considered part of the file section it delimits. 
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5.3 Label Sets 

5.3.1 A label set is one or more contiguous labels with the same three-letter label identifier. 

5.3.2 System labels (HDR1-HDR9, E0V1-E0V9, E0F1-E0F9) are recorded in consecutive ascending order. The 

label numbers of the consecutive system labels are 1, 2, 3, 4, 5, 6, 7, 8, 9, respectively. 

5.3.3 System label sets are symmetric about a file section. That is, corresponding labels are used in 
each File-Header Label Set, End-of-Volume Label Set, and End-of-File Label Set for the entire file. 

5.3.4 User Volume Labels (UVL1-UVL9) are recorded in consecutive ascending order. The label numbers of 

the consecutive User Volume Labels are 1, 2, 3, 4, 5, 6, 7, 8, 9, respectively. 

5.3.5 User file labels (UHLa, UTLa) have no constraints upon the order of label numbers or symmetry of 
occurrence, as recorded. 

5.4 Label Groups 

5.4.1 A label group is one or more contiguous label sets that together delimit one end of a volume, 
file section, or file. 

5.4.2 Label groups are delimited by a tape mark. However, at the beginning of a volume, when the file 
sets that normally are included in a Beginning-of-Volume Label Group and Beginning-of-File-Section Label 
Group are contiguously recorded with no intervening tape mark, they are considered to constitute a 
Beginning-of-Volume Label Group. 

5.4.3 A label group is completed on the same volume where the first label of the label group is 
recorded. 

5.5 Tape Narks 

5.5.1 Single tape marks separate the Beginning-of-File-Section Label Group from the file data, the file 
data from the End-of-File-Section Label Group or End-of-File Label Group, and an End-of-File Label Group 
from the Beginning-of-File-Section Label Group of the succeeding file. 

5.5.2 Double tape marks terminate End-of-File-Section Label Groups, and the last End-of-File Label 
Group in the file set. 

5.5.3 A tape mark is not used at any other place in the volume. 

5.6 Beginning-of-Volume Label Group (VOLl, UVL1-UVL9) 

5.6.1 The Volume-Header Label (VOLl) follows the beginning-of-tape marker. It is the first block on a 
volume and contains one record. This label is not used at any other place in the volume. 

5.6.2 If User Volume Labels (UVL1-UVL9) are used, they immediately follow the Volume-Header Label 
(VOLl). 

5.6.3 A Beginning-of-Volume Label Group includes a Volume-Header Label and a File-Header Label Set. It 
may also include a User-Volume Label Set and a User-Header Label Set. 

5.7 Beginning-of-File-Section Label Group (HDR1-HDR9, UHLa) 

5.7.1 Each file section is preceded by a Beginning-of-File-Section Label Group, the first label of 
which is HDR1. 

5.7.2 If other file-header labels (HDR2-HDR9) are used, they immediately follow the first File-Header 
Label (HDR1). 

5.7.3 If User Header Labels (UHLa) are used, they immediately follow the last File-Header Label (HDRn). 

5.7.4 A tape mark immediately follows the last label of the Beginning-of-File-Section Label Group. 

5.8 File Data 

5.8.1 The first data block of that section of the file immediately follows the tape mark following the 
Beginning-of-File-Section Label Group. 

19 



5.8.2 A tape mark immediately follows the last data block of that section of the file. 

5.8.3 If no data blocks occur in that section of the file, the two tape marks bounding that empty file 
section are recorded contiguously. That is, these two consecutive tape marks delimit an "empty" or 
"null" file section. 

5.9 End-of-File-Section Label Group (E0V1-E0V9, UTLa) 

5.9.1 If a file extends over the end of a volume, that intermediate file section is delimited by an 
End-of-File-Section Label Group, the first label of which is E0V1. The first End-of-Volume Label (E0V1) 
immediately follows the tape mark that follows the last data block of that section of the f^le. 

5.9.2 If other End-of-Volume Labels (E0V2-E0V9) are used, they immediately follow the first End-of- 
Volume Label (E0V1). 

5.9.3 If User Trailer Labels (UTLa) are used, they immediately follow the last End-of-Volume Label 
(EOVn). 

5.9.4 A double tape mark immediately follows the last label of the End-of-File-Section Label Group. 

5.9.5 No information is considered to appear following the double tape mark at the end of an 
intermediate file section. 

5.10 End-of-File Label Group (E0F1-E0F9, UTLa) 

5.10.1 If a file is completed on a volume, that terminal file section is delimited by an End-of-File 
Label Group, the first label of which is E0F1. The first End-of-File Label (E0F1) immediately follows 
the tape mark that follows the last data block of that section of the file. 

5.10.2 If other End-of-File Labels (E0F2-E0F9) are used, they immediately follow the first End-of-File 
Label (E0F1). 

5.10.3 If User Trailer Labels (UTLa) are used, they immediately follow the last End-of-File Label 
(EOFn). 

5.10.4 If the file is an intermediate file of a file set, a tape mark immediately follows the last 
label of an End-of-File Label Group. 

5.10.5 If the file is the last file of a file set, a double tape mark immediately follows the last 
label of the End-of-File Label Group. 

5.10.6 No information is considered to appear following the double tape mark at the end of a file set. 

5.11 Configurations of Files 

5.11.1 File length is effectively unbounded in that there may be as many as 9999 sections in one file. 

5.11.2 There is only one section of a file on a volume. 

5.11.3 The sections of a file are written in consecutive order (that is, section N + 1 is written 
immediately following section N), and do not have sections of other files interspersed. 

5.11.4 The various configurations of files that can be formed according to these rules are illustrated 
in Fig. 1. 
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| Sing l e-Volume File | 

I ' I 
| V0L1 HDR1*-File A-*E0F1** | 

I I 
|MultivolumeFile | 

I ! 
| VOL1 HDR1 *-First section of File A-*E0V1 ** | 
j V0L1 HDR1*-Last section of File A-* E 0 F1 * * i 
I I 
| Multifile Volume j 

I I 
| V0L1 HDR1 *-File A-*E0F1*HDR1*-File B-*E0F1** | 

I I 
| Multivolume Multifile | 

I I 
| V0L1 HDR1*-File A--*E0F1*HDR1*--First section of File B--*E0V1** | 
j V0L1 H D R1 *-Intermediate section of File B-* E 0 V1 * * | 
j VOL1 HDR1*--Last section of File B--*E0F1*HDR 1--File C--*E0F1** | 

Fig. 1 
Configurations of Magnetic Tape Files 

5.12 Coincidence of Beginning of File and End-of-Tape Marker. If the end-of-tape marker is recognized 
while the Beginning-of-File-Section Label Group is being written, the Beginning-of-File-Section Label 
Group is completed, as described in 5.7. However, no data blocks are written in this file section, as 
described in 5.8.3. The volume is terminated, as described in 5.9. The file is continued on the next 
volume, as described in 5.6 and 5.7. See Fig. 2, File B. The File Section Number (HDR1 CP 28-31) is 1 on 
the original volume and 2 on the continuation volume. 

*================================================================* 

1 -Last section of File A-*E0F1*HDR1**E0V1** I 
I (A) (B) (B) j 

! I 
| V0L1 H D R 1 *-First section of File B containing data-| 
| (B) I 
*s===============================================================* 

Fig. 2 
Empty File Section at End of Volume 

5.13 Coincidence of Data Block and End-of-Tape Marker. There are two possibilities for recognizing the 
end-of-tape marker while writing a file, as described in 5.13.1 and 5.13.2. 

5.13.1 The end-of-tape marker is recognized while a data block is being written, and the data block is 
not the last data block in the file. In this case, the data block is completed. The volume is 
terminated, as described in 5.9. The file is continued on the next volume, as described in 5.6 and 5.7. 
See Fig. 1, Multivolume File. 

5.13.2 The end-of-tape marker is recognized while the last data block in the file is being written. In 
this case, the data block is completed. The volume is terminated, as described in 5.9. The file is 

continued on the next volume, as described in 5.7. However, no data blocks are written on the 
continuation volume, and an End-of-File Label Group delimits the empty file section, as described in 
5.8.3 and 5.10. See Fig. 3, File A. 

| -Last section of File A containing data-*E0V1** | 
I (A) j 

I I 
| VOL1 HDR1**E0F1*HDR1*-First section of File 8- I 
j (A) (A) (B) I 
k — — —— — — ~ = — = — — — — — — — — — — — — — — — — — — — — — — — = — — — — — — — — — — — — — — — — — — — — — k 

Fig. 3 
Empty File Section at Beginning of Volume 
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5.14 Coincidence of End of File and End-of-Tape Marker. There are two possibilities for recognizing the 
end-of-tape marker while terminating a file, as described in 5.14.1 and 5.14.2. 

5.14.1 The end-of-tape marker is recognized while the End-of-File Label Group is being written, and the 
file is not the last file in the file set. In this case, the End-of-File Label Group is completed, as 
described in 5.10. The Beginning-of-File-Section Label Group of the succeeding file is written, as 
described in 5.7. However, no data blocks are written in this file section, as described in 5.8.3. The 
volume is closed, as described in 5.9. The file is continued on the next volume, as described in 5.7. 
See Fig. 2, File B. 

5.14.2 The end-of-tape marker is recognized while the End-of-File Label Group is being written, and the 
file is the last file in the file set. In this case, the End-of-File Label Group is completed, as 

described in 5.10. The file is terminated, as described in 5.10.5. See Fig. 1, Single-Volume File. 

5.15 Examples of Label 6roups. In each of the examples given in 5.15.1 through 5.15.6, there is only one 
file section on the volume. 

5.15.1 Physical beginning of tape to physical end of tape (not end of file): 

V0L1 UVL1 ... UVLn HDR1 HDR2 ... HDRn UHLa ... lIHLa* File Data *E0V1 ... EOVn UTLa ... UTLa** 

5.15.2 Physical beginning of tape to end of intermediate file of a file set: 

V0L1 UVL1 ... UVLn HDR1 HDR2 ... HDRn UHLa ... UHLa* File Data *E0F1 ... EOFn UTLa ... UTLa* 

5.15.3 Physical beginning of tape to end of file set: 

V0L1 UVL1 ... UVLn HDR1 HDR2 ... HDRn UHLa ... UHLa* File Data *E0F1 ... EOFn UTLa ... UTLa** 

5.15.4 Beginning of new file (not beginning of tape) to physical end of tape (not end of file): 

HDR1 HDR2 ... HDRn UHLa ...UHLa* File Data *E0V1 ... EOVn UTLa ... UTLa** 

5.15.5 Beginning of any intermediate file of a file set (not beginning of tape) to end of file: 

HDR1 HDR2 ... HDRn UHLa ... UHLa* File Data *E0F1 ... EOFn UTLa ... UTLa* 

5.15.6 Beginning of new file (not beginning of tape) to end of file set: 

HDR1 HDR2 ... HDRn UHLa ... UHLa* Fite Data *E0F1 ... EOFn UTLa ... UTLa** 

6. Structure of Blocks 

6.1 Character Code in Data. The data in each record are recorded using only characters of the code table 
specified in ANSI X3.4-1977. Either a 7- or 8-bit code version, structured as specified in American 

National Standard Recorded Magnetic Tape for Information Interchange standards, may be used. These 
standards include ANSI X3.14-1973, ANSI X3.22-1973, ANSI X3.39-1973, and ANSI X3.54-1976 (see Section 9, 
Related Standards). 

6.2 Block Formats 

6.2.1 Blocking Records. No explicit indication of the boundaries between records is required. There is 
an integral number of records in a block for fixed-length records (F) and variable-length records (D). 
There is an integral number of segments in a block for spanned records (S). Blocks of fixed-length 

records may be shorter than Block Length (HDR2 CP 6-10). Blocks of varying length are permitted for 
variable-length records and for segments of spanned records. On input, it is assumed that the actual 
number of characters that have been read in can be determined by the system. 

6.2.2 Fixed-Length Records (F). No indication of record length is required within the file. Examples of 
fixed-length records appear in Fig. 4 and 5. 
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1 RECORD 1 
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1 RECORD 
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1 BLOCK 1 

Fig. 4 
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Fixed-Length Records (F), Unblocked 
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k — — — — — — — — — — — — 
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★ 

★ 
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★ 
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Fig . 5 
Fixed-Length Records (F), Blocked 

6.2.3 Variable-Length Records (D). A record control word (RCW) precedes each record. The RCW consists 
of four characters. The record length (that is, the number of characters it contains) is expressed as a 
decimal numeral occupying the entire RCW. The record length includes the length of the RCW. Examples of 
variable-length records appear in Fig. 6 through 8. 

| RECORD 
j 1 

1 
1 

*-= - =-- 

| RECORD 
i 1 

1 
1 

! 1 
| RCW | 

1 
1 

1 ! 
| RCW | 

1 
1 

- 
1 1 1 1 

| BLOCK 1 | BLOCK 1 

Fig. 6 
Variable-Length Records (D), Unblocked 

*==============================-============ 
| RECORD | RECORD | RECORD 

II II II 
| R C W | I R C W | | R C W | 
* = = = = :=== = = = = = = = = = = = = ” = = = = = = = = = = = = = = = = = = = = = ” = 

I I I 

| BLOCK 
k — — — — — — — — ~ — — — — — — — — — — — — — — — — — — = — — — ~ — — 

Fig. 7 

Variable-Length Records (D), Blocked 
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NOTE: Each line represents a block 

| 17801 DATA 1776 characters | 
*==================================================* 

119881 DATA 1984 characters | 
*========== = === ===== ==== ===== = = = === = === = = = =:=== = = = === = ===* 
<-> 
R C U 

Fig. 8 

Example of Unblocked Variable-Length Records 

6.2.4 Spanned Records (S). A segment control word (SCW) is the first five characters of each segment. 
The first character of the SCW is called the Spanning Indicator. It has the following meanings: 

0: record begins and ends in this segment 
1: record begins but does not end in this segment 
2: record neither begins nor ends in this segment 
3: record ends but does not begin in this segment 

The segment length (that is, the number of characters it contains) is expressed as a decimal numeral 
occupying the next four character positions of the SCW. The segment length includes the length of the 
SCW. 

6.2.4.1 For spanned records there is no explicit record control word that expresses the total record 
length. 

6.2.4.2 Records may span volumes. 

6.2.4.3 Record length is unbounded in that there is no limit to the number of segments in one record. 

6.2.4.4 There is only one segment of the same record in a block. 

6.2.4.5 The segments of a record are written in consecutive order (that is, segment N + 1 is written 
immediately following segment N), and do not have segments of other records interspersed. 

6.2.4.6 Examples of spanned records appear in Fig. 9 through 12. 

NOTE: First block showing the maximum block size. 

*===========: 

| RECORD 

= = * 

1 

*=====1 
| REC 

1 
1 

1 
1 

jscw 1 
1 1 

SCW I 1 
1 1 

SCW I 
1 

1 1 
j SEGMENT 

1 
SEGMENT | 

1 
SEGMENT 

BLOCK 
:* *==========★ 

| | BLOCK | 
: * ★ = = = == = = = = = ★ 

*==========* 
| BLOCK | 
*==========* 

Fig. 9 
Spanned Record (S), Unblocked 
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NOTES: 
(1) ALL bLocks showing the maximum bLock size. 
(2) Last record continued in next subsequent bLock. 

*====* *==========* 
| REC | | RECORD | 
*====* * = = =,= = = = = =,£* 

I I I |X\ 
I I I I X 

| S C W I I S C W I I I s c w 
I I I I I I 

| SEGMENT I SEGM | | SEGMENT 
*S = SSSS2SS2S2SSSS* * S S JS S S S SS S S S 

*========>> 
| RECORD 
*========>> 

* S S2 
| E s c w | l s c w | 
II II i 
j j SEGMI SEGM 

| BLOCK I | BLOCK | | BLOCK 
* = = = = = = = ss = ss = ss = * * = = = S=SS = = = S2S = = * * = s = s=:sss = = 

Fig. 10 
Spanned Records (S), BLocked 

* 

I 
* 

NOTES: 
(1) Length of record is 4241 characters. 
(2) Each Line represents a bLock. 

* = = ss3;- = s: = =;sss = = = ss = s = --s=:s = = = ssssss = = ss = = ss = = ss = = s = s: = = = = ses* 

|1120481 DATA 2043 characters | 

|21 2043 | DATA 2043 characters | 

|3|0160 | DATA 155 char. | 

<-> 

sew 
Fig. 11 

ExampLe of Unb Locked Spanned Record 



NOTES: 
(1) Length of record 1 is 4231 characters. Length of record 2 is 5936 characters. 
(2) Each Line represents a block. 

| 1 | 20A8| DATA 2043 characters | 

|2 | 2048| DATA 2043 characters 

| 3 | 0150 | DATA 145 char. |1 | 1898| DATA 1893 characters | 
*===========================================================* 

<-> 
sew 

*===========================================================* 
| 2 I 2048 I DATA 2043 characters | 

|3|2005| DATA 2000 characters | 
*=======================================================* 
<-> 
sew 

Fig. 12 
Example of Blocked Spanned Records 

6.2.5 Undefined Records. When records do not meet the specifications in 6.2.2, 6.2.3, or 6.2.4, they 
are undefined in format. The interchange of information that is undefined in format is not within the 
purview of this standard. 

6.2.6 Record Format in a File. Records of only one format are recorded in a file. 

6.2.7 Bypass or Checkpoint Records. Only data blocks containing information to be interchanged are 
written on a volume. Because bypass information or checkpoint records are considered to be extraneous to 
interchange, no standard means of identification is provided. 

6.3 Padding. Whenever it becomes necessary or advisable to extend the recorded length of a block beyond 
the end of the last (or only) record in it, the block may be extended (padded) to the required length. 
Padding is not counted in the Record Control Word or the Segment Control Word. 

6.3.1 Fixed Block Length. Whenever a volume is recorded by a device or program that is restricted to a 
minimum or fixed block length, each data block and each label may be padded out to that minimum or fixed 
length. 

6.3.2 Word-Oriented Computer. Whenever a volume is recorded by a word-oriented computer, all data 
blocks and labels may be padded out to a multiple of the word length of that computer. Note that blocks 
containing segments of spanned records may include padding beyond the end of the segment to the length 
required by a word-oriented computer. 

6.3.3 Padding of Label Blocks. A block containing a label is padded out to the desired length using any 
desired padding characters. 

6.3.4 Padding of Data Blocks. Blocks within a file are padded out to the desired length by the use of 
circumflex accent characters (position 5/14 of the ASCII code table). To ensure that padding after 
fixed-length blocked records can be distinguished from valid records, fixed-length records may not 
consist entirely of circumflex characters. 

6.4 Recording Density. File sets and their associated labels are recorded on all volumes at the same 
density. 

6.5 Block Length Requirements. The minimum and maximum size of data blocks are specified in the relevant 
recorded magnetic tape standard (see ANSI X3.14-1973, ANSI X3.22-1973, ANSI X3.39-1973, or ANSI X3.54- 
1976, as appropriate). 
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7. Processing of Label Fields, Labels, and Blocks 

NOTE: In this section, any reference to processing of a field in the File-Header Label Set (HDR1-HDR9) 
is equally applicable to that field in the End-of-Volume Label Set CE0V1-E0V9) or in the End-of-File 
Label Set CE0F1-E0F9), when reading backward, unless otherwise noted. 

7.1 Use of Inforaation in Label Fields. On output, a system is provided file identification (for 
example. File Identifier (HDR1 CP 5-21), Generation Number (HDR1 CP 36-39)), and file attribute 
parameters (for example. Record Format (HDR2 CP 5), Block Length (HDR2 CP 6-10)) to use in labels. File 
statistics, including File Section Number (HDR1 CP 28-31), File Sequence Number (HDR1 CP 32-35), and 
Block Count CHDR1 CP 55-60) are developed and propagated by the system. 

On input, a system is provided file identification to use to verify labels. A system may adopt and use, 
diagnose and reject, or ignore any file attribute parameters found in labels being processed by that 
system. A system may allow a user to claim different file attribute parameters from those claimed in the 
label. A system may override file attribute parameters found in labels being processed by that system 
with new values for these parameters provided from other sources. However, information found in the 
Volume-Header Label (VOLl) is neither overridden nor ignored. 

7.2 Voliae-Header Label (VOLl) 

7.2.1 Volume Identifier (CP 5-10). Volume Identifier is not duplicated within an installation. It is 
assigned by an owner or installation when the volume is initialized. 

7.2.2 Accessibility (CP 11). Additional controls over volume Accessibility may be applied, but they are 
not specified in this standard. Volume Accessibility is assigned by an owner or installation when the 
volume is initialized, to protect the volume from unauthorized access. Accessibility may be used on both 
input and output. A space means no access protection. Nonspace means additional qualification is 
required for access to the rest of the volume. As a minimum, an operating system distinguishes space and 
nonspace, and should not permit further volume access for nonspace. Other support the operating system 
may provide includes an interface to an installation security routine or an interface to the User Volume 
Label processing routine as described in 7.3. The installation security routine would then be considered 
as a part of the operating system in use at that installation, and would be provided with Accessibility 
and Owner Identifier. Accessibility may be processed separately from any User Volume Labels, and system 
support for both an installation security routine and a User Volume Label processing routine is not 
precluded. 

Support associated with any installation-defined functions of Accessibility use the character values A 
through Z. 

Systems that define functions related to numeric or special character values for Accessibility should 
specify identification procedures that ensure that the processing system can recognize the system that 
created the volume. 

7.2.3 Owner Identifier (CP 38-51). Owner Identifier is assigned by an owner or installation when the 
volume is initialized, to identify the owner. Owner Identifier is supplied to the installation label 
processing routine by the system. If Owner Identifier is all spaces, then User Volume Labels should not 
be used. 

7.2.4 Label-Standard Version (CP 80). Label-Standard Version is assigned by this standard. It is 
inserted when the volume is initialized. 

7.3 User Vblume Labels (UVL1-UVL9). User Volume Labels contain information about the installation use of 
that volume and will normally be retained permanently on the volume. On output or input, or both, these 
labels may be used by an installation label processing routine that recognizes Owner Identifier (VOLl CP 
38-51). These labels may be used independently, or in conjunction with Accessibility (VOLl CP 11). User 
Volume Labels may be updated on the same volume by the installation label processing routines that 
recognize Owner Identifier (VOLl CP 38-51), but only when all labels and data beyond these updated UVL 
labels are also written. In interchange with installations using different owner identification, the 
contents of these labels are ignored. If recognition of Owner Identifier (VOLl CP 38-51) is not 
performed by the label processing routine, incorrect interpretation of the User Volume Labels may occur. 

If Owner Identifier is not all spaces and there is at least one User Volume Label, the installation 
volume label processing routine is invoked and Owner Identifier is made available along with the User 
Volume Label set. Accessibility is made available to the installation volume label processing routine 
unless only the minimum operating system support is provided for this field. 
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7.4 Altering the Volume-Header Label (VOLl) and User Volume Labels (UVL1-UVL9). The Volume-Header Label 
(V0L1) and the User Volume Labels (UVL1-UVL9) may not be changed, added to, or deleted, except as 

specified in 7.3. This does not preclude the rewriting of the Volume-Header Label, along with the User 
Volume Labels, with the contents unchanged. 

7.5 First File-Header Label (HDR1) 

7.5.1 File Identifier (CP 5-21). File Identifier is not duplicated within a file set. It is assigned by 
a user. 

7.5.2 File-Set Identifier (CP 22-27). File-Set Identifier is the same for all files of a file set. The 
user supplies this value in many systems. In some cases the system label routines supply the unique 
value, for example. Volume Identifier (VOLl CP 5-10) of the first volume of the file set. It is 
propagated by a system. 

7.5.3 File Section Niaber (CP 28-31). File Section Number of the first section of a file is 0001. This 
number is increased by 1 for each successive volume of the file. It is maintained by a system. 

7.5.4 File Sequence Number (CP 32-35). File Sequence Number of the first file in a file set is 0001. 
This number is increased by 1 for each successive file of the set. In all labels for a given file, 

whether that file be single or multivolume, this field contains the same number. It is maintained by a 
system. 

7.5.5 Generation Number (CP 36-39). In some systems. Generation Number is supplied by the system. In 
other systems, it may be supplied by the user. The value of the first generation written for a file is 
0001. If subsequent generations of a file are noted, this number is increased by 1 for each successive 
generation of the file. 

7.5.6 Generation Version Number (CP 40-41). Generation Version Number of the first attempt to produce a 
generation of a file is 00. If subsequent versions of a generation are noted, this number is increased 
by 1 for each successive attempt. This number is reset to 00 when the Generation Number (HDR1 CP 36-39) 
is increased by 1. The system normally supplies the properly updated value for this field. If a system 
is unable to provide a properly updated value, the user may be required to supply a usable value. 

7.5.7 Creation Date (CP 42-47). In some systems creation date is assigned by a user. In other systems, 

it may be the current date maintained by a system. Space followed by five zeros is a valid value. 

7.5.8 Expiration Date (CP 48-53). The file is regarded as expired on a day whose date is equal to or 
later than Expiration Date. The user supplies this value in many systems; in some cases the installation 
will provide a retention period that the system utilizes to calculate an expiration date, using the 
current date as the base. Or the system may provide a facility to calculate a date by utilizing a 
retention period supplied by the user in a control statement or common programming language declaration. 
In some systems, an expired value will be supplied if the user does not specify a value or if the other 
possible methods of setting the value are not available. Space followed by five zeros is a valid value. 

7.5.9 Accessibility (CP 54). Accessibility is examined by the system and no additional controls over 
file access are applied if the value is a space. As a minimum, if a nonspace value is found, access to 
the file is denied. If a numeric or special character is found, a system that recognizes System Code 
(HDRl CP 61-73) may utilize checks defined for that system and associated with a numeric or special 
character from the "a" code set. At the system implementors option, the values "A" through "Z" are made 
available to an installation-provided security routine. The installation may then apply additional 
controls over file access, but those controls are not defined in this standard. If Accessibility is "A" 
through "Z" and no installation processing routine is available, access to the file is denied by the 

system. File Accessibility is assigned by a user. 

NOTE: It is strongly recommended that installations that process Accessibility perform an identification 

check, using Owner Identifier, to assure proper interpretation of the values in the Accessibility field. 

7.5.10 Block Ccxnt (CP 55-60). A count of blocks written or read is maintained by a system so that 
Block Count can be written on output, or it can be verified that the correct number of blocks were read 
on input. Block Count is six zeros in the first File-Header Label (HDRl). This count is maintained so 
that if a sequence of blocks is read, backspaced, reread, etc, or written, backspaced, overwritten, etc, 

this count is incremented (decremented when reading backward) only once for each block that appears in 
each file section on the volume. 

7.5.11 System Code (CP 61-73). System Code is a constant for a given system. It is inserted by the 
system that created the file, to identify itself. A system recognizes the particular System Code for 
that file before that system makes use of file Accessibility (HDRl CP 54), of Reserved for System Use 
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(HDR2 CP 16-50), of buffer offset (see 7.6.5), or of any other system Label (HDR3-HDR9, E0V3-E0V9, E0F3- 
E0F9). If System Code is all spaces, then these facilities should not be used. 

7.6 Second File-Header Label (HDR2). All of the file attribute parameters are assigned by a user. 

7.6.1 Record Foraat (CP 5). Record Format specifies the format of the records in the file. 

7.6.2 Block Length (CP 6-10). Block Length includes buffer offset, RCW, SCW, data and padding. The 
actual maximum capacity for data within a block is reduced by Buffer-Offset Length (HDR2 CP 51-52) and 

by the number of padding characters so that the block does not exceed the maximum length specified in 
the applicable recorded magnetic tape standard. 

7.6.3 Record Length (CP 11-15). If Record Format (HDR2 CP 5) is F, this field contains the actual 
length of each record. If Record Format (HDR2 CP 5) is D, then Record Length includes the length of the 
record control word. If Record Format (HDR2 CP 5) is S, then Record Length is the maximum record length, 

excluding all the Segment Control Words. If the maximum length of the spanned record may be more than 
99999 characters, or if the maximum length is not known, then Record Length is 00000. 

7.6.4 Reserved for Systea Use (CP 16r-50). On output or input, or both, this field may be used by a 
system that recognizes System Code (HDR1 CP 61-73). In interchange the contents of this field are 
ignored. 

7.6.5 Buffer-Offset Length (CP 51-52). The length of information that prefixes each data block is 
specified in Buffer-Offset Length. If the prefix information (called buffer offset) is not included, 

then Buffer-Offset Length is 00. 

7.7 Other Systea Labels (HDR3-HDR9, EOV3-€OV9, E0F5-EOF9). On output or input, or both, the labels may 

be used by a system that recognizes System Code (HDR1 CP 61-73). 

7.8 User File Labels (UHLa, UTLa). On output or input, or both, these labels may be used by an 

application program that processes the records in a file. The labels may be associated with the 
beginning or end of the file, or both, or they may be associated with the beginning or end of each file 
section, or with both the beginning and end of each file section. 

Note that recorded tape standards Limit the area available for the recording of information after the 
end-of-tape marker (EOT) to 10 feet of the 25-foot area beyond EOT. 

7.9 Label and Block Processing. This section specifies the requirements for processing of labels and 
blocks in information interchange. 

7.9.1 File Opening 

7.9.1.1 On input, if the desired file is at toad point, the entire Beginning-of-Volume Label Group 
(V0L1, UVL1-UVL9, HDR1-HDR9, UHLa) is verified. The system examines the Volume-Header Label (V0L1). Then 
the system support for the User Volume Label Set (UVL1-UVL9) is invoked. The processing after this point 

applies also if the desired file is other than the first file on the volume. The system positions the 
volume to process the File-Header Label Set (HDR1-HDR9), reads the File-Header Label Set (HDR1-HDR9), 
verifies file identification (see 7.5 and 7.10), and processes the File-Header Label Set (HDR1-HDR9). 

Then the system support for the User Header Label Set (UHLa) is invoked. Finally, at the tape mark, the 
system prepares to read the data in the file section. 

7.9.1.2 On output, if the tape is at load point, the Beginning-of-Volume Label Group is verified. The 
system examines the Volume-Header Label (VOLl). Then the system support for the User Volume Label Set 
(UVL1-UVL9) is invoked. When a system has positioned the volume at the expected location of the File- 

Header Label Set (HDR1-HDR9), it expects to read an existing first File-Header Label (HDR1). The system 
verifies access to overwrite that file. The system then backspaces and overlays the existing Beginning- 
of-File-Section Label Group with the File-Header Label Set (HDR1-HDR9) of the new file. Then the system 

support for the User Header Label Set (UHLa) is invoked. Finally, the system writes a tape mark and 
prepares to write the data in the file section. 

7.9.1.3 On output, when writing a file other than the first file on a volume, and the system has 
positioned the volume at the expected location of the Beginning-of- File-Section Label Group, it expects 
to read either an existing first File-Header Label (HDR1) or a tape mark. 

If a first File-Header Label (HDR1) is found, the system verifies access to overwrite that file. The 
system then backspaces and overlays the existing Beginning-of-File-Section Label Group with the File- 
Header Label Set (HDR1-HDR9) of the new file. Then the system support for the User Header Label Set 
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(UHLa) is invoked. Finally, the system writes a tape mark and prepares to write the data in the file 
section. 

If a tape mark is found, the system accepts the volume for output without further label verification. 
The system then backspaces and overlays the tape mark with the File-Header Label Set (HDR1-HDR9) of the 
new file. Then the system support for the User Header Label Set (UHLa) is invoked. Finally, the system 
writes a tape mark, and prepares to write the data in the file section. 

The remainder of a file set is logically destroyed when an existing File-Header Label Set (HDR1-HDR9) 
is overwritten. 

7.9.2 Processing Blocks of Records 

7.9.2.1 The block processing techniques described in this section are compatible with the 
specifications of common programming languages. At the option of system implementors, additional 
techniques may be provided. 

7.9.2.2 The system accepts from/delivers to the application program processing routines one record at 
each invocation. This may be performed by a system routine, by a common programming language library 
routine, by a routine automatically included in the user program by a common programming language 
processor, etc. The processing depends upon Record Format (HDR2 CP 5). Note that padding may appear 
following the last record or record segment in a block. 

If the record is fixed length (F), the length of the record need not be made available at each 
invocation. 

If the record is variable length (D), the length of each record is made available at each invocation. 
The interpretation of this datum is consistent with the specifications of the particular common 
programming language. 

If the record is spanned (S), the length of each record is made available at each invocation. The 
interpretation of this datum is consistent with the specifications of the particular common programming 
language. The length of a segment is arbitrary, and a system may segment records to fit the blocks being 
written. 

7.9.2.3 Blocks may be buffered. The system may maintain a backlog of records read, but not yet 
processed by an application program, or a backlog of records prepared by an application program, but not 
yet written. The disposition of these blocks at the end of a file section or at the end of a file (that 
is, the emptying of the buffer) is described in 7.9.3 and 7.9.4. 

7.9.3 Voline Switching 

7.9.3.1 On output, the end of a file section is determined either when an end-of-tape marker is sensed 
while writing the data in the file or when an application program requests a volume switch. If the 
output is buffered, the system empties any records in the buffers at a volume switch. The system then 
writes a tape mark and then the End-of-Volume Label Set (E0V1-E0V9). 

On any single volume, the End-of-Volume Label Set (E0V1-E0V9) is an exact copy of the File-Header Label 
Set (HDR1-HDR9), except for Block Count (HDR1 CP 55-60). None of the other attributes or dates vary from 
beginning to end of a file section. Then the application program label processing routine is invoked to 
prepare the User Trailer Label Set (UTLa). The system invokes the routines once for each of the User 
Trailer Labels, and writes the labels. 

The system writes a double tape mark following the End-of-File-Section Label Group and rewinds the 
volume. 

The Beginning-of-Volume Label Group and the Beginning-of-File-Section Label Group on the next volume 
are processed as described in 7.9.1. 

The File-Header Label Set (HDR1-HDR9) of each succeeding file section is an exact copy of the File- 
Header Label Set (HDR1-HDR9) of the preceding file section, except that File Section Number (HDR1 CP 28- 
31) is increased by 1 to properly reflect the sequence of the file sections. In case of rewrite of a 
portion of a file that is on a separate volume. Generation Version Number (HDR1 CP 40-41) may also vary, 
and in that case, or in the case of additional file sections that are made (for example, over several 
days). Creation Date (HDR1 CP 42-47) and Expiration Date (HDR1 CP 48-53) may also vary. However, any new 
value for Expiration Date is equal to or less (earlier) than the value in all preceding header and 
trailer labels of the file. None of the other attributes varies from file section to file section. 
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Finally, the system writes a tape mark and prepares to write the data in the file section. 

7.9.3.2 On input, the end of a file section is determined either when the tape mark that precedes an 
End-of-File-Section Label Group is read or when an application program requests a volume switch. 

If the tape mark that precedes an End-of-File-Section Label Group is read, the system reads and 
processes the End-of-Volume Label Set (E0V1-E0V9). Then the application program label processing 
routines are invoked to examine the User Trailer Label Set (UTLa). The system reads the labels and 
invokes the routine once for each of the user trailer labels. 

If the application program requests a volume switch, processing of the End-of-File-Section Label Group 
is omitted. 

In either case, the system rewinds the volume. 

The Beginning-of-Volume Label Group and the Beginning-of-File-Section Label Group on the next volume 
are processed as described in 7.9.1. Note that verification for file Accessibility (HDR1 CP 54) is 
repeated for subsequent file sections of a file. Volume Identifier (V0L1 CP 5-10) is checked and File 
Section Number (HDR1 CP 28-31) is checked to verify that the expected file section is mounted. 

Finally, after reading the tape mark, the system prepares to read the data in the file section. 

7.9.4 File Closing 

7.9.4.1 On output, the end of a file is determined when an application program closes the file. The 
system ensures that all the data records have been written, and then writes a tape mark and the End-of- 
File Label Set (E0F1-E0F9). On any single volume, the End-of-File Label Set (E0F1-E0F9) is an exact copy 
of the File-Header Label Set (HDR1-HDR9) except for Block Count (HDR1 CP 55-60). None of the other 
attributes vary from beginning to end of a file section. 

In case of rewrite of a portion of a file that is on a separate volume. Generation Version Number CHDR1 
CP 40-44) may also vary, and in that case, or in the case of additional file sections that are made (for 
example, over several days). Creation Date (HDR1 CP 42-47) and Expiration Date (HDR1 CP 48-53) may also 
vary. However, any new value for Expiration Date is equal to or less (earlier) than the value in all 
preceding header and trailer labels of the file. After the End-of-File Label Set is processed, the 
application program label processing routines are invoked to prepare the User Trailer Label Set (UTLa). 
The system invokes the routines once for each of the user trailer labels and writes the labels. The 
system writes a double tape mark following the End-of-File Label Group and may rewind the volume or 
leave it positioned between the two tape marks. When adding another file to the volume, the Beginning- 
of-File-Section Label Group of the new file overlays the second tape mark. 

7.9.4.2 On input, the end of a file is determined either when an End-of-File Label Group is read or 
when an application program closes the file. 

If the application program closes the file before the End-of-File Label Group is read, the End-of-File 
Label Group processing is omitted. 

If an End-of-File Label Group is encountered, the system reads and processes the End-of-File Label Set 
(E0F1-E0F9). It then communicates the end-of-file condition to the application program, so that the file 
can be closed. After the file is closed, the system permits the existing User Trailer Label Set (UTLa) 
to be passed to the user. This is done by permitting the input user trailer label routine to be entered 
once for each of the User Trailer Labels (UTLa). The system reads the labels, and invokes the routine 
once for each user trailer label. After processing the End-of-File Label Group, the system may rewind 
the volume or it may leave the volume positioned before the next (or any) Beginning-of-File-Section 
Label Group or before the second tape mark of the double tape mark. 

7.9.5 Reading Backward 

7.9.5.1 Reading backward is not required for interchange. If a read backward facility is supported by 
the system and a file is opened for read backward, after recognizing the tape mark that precedes the 
End-of-File Label Group, the system prepares to read the data in the file section. The records are read 
in reverse sequence. 

7.9.5.2 Blocked variable-length records (D) and segments of spanned records (S) are not designed to 
be read backward efficiently. 

7.9.6 Restart Processing. If a system provides automatic restart from a checkpoint, it repositions 
volumes containing files that were open when the checkpoint was taken. Specifically: 
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(1) The system will ensure that the first record on the volume is a Volume-Header Label (V0L1) and 
verify Volume Identifier (V0L1 CP 5-10). The file labels need not be reprocessed since these labels were 
processed when the file was opened. 

(2) The system repositions the volume at the proper record within the file. 

7.10 Error Actions. Errors that may occur during reading, processing, and writing of labels and of data 
are of two kinds: hardware and programming. In case of hardware errors, the system-implementor-provided 
error recovery function can be used. In case of a programming error such as when a label or tape mark is 
not found where expected or a field in a label contains an improper or incorrect value, at the option of 
system implementors, a system may provide automatic restart or retry of the operation. 

At the option of system implementors, a system may permit an operator or a systems administrator to 
manually correct an error and continue, to restart, or to continue despite the error. 

At the option of system implementors, a system may permit an application program to accept a user file 
label or data within the file, and to continue despite the error. 

When an error has occurred, after appropriate corrective actions have failed and the error is not 
overridden, then the file is closed, if necessary, and the volume rewound by the system. 

8. Levels of Labeling 

8.1 General. In order to facilitate interchange of information among systems of dissimilar capabilities, 
the concept of levels is established. These levels are intended to enable an implementor of a system to 
guide applications designers and users to ascertain the capability of the system with respect to the 
requirements of the application and in selection of facilities to ensure that the volume can be 
processed correctly by the receiving system. Such levels act as floors on system capabilities and 
ceilings on the volumes produced by such a system. 

In these discussions a distinction is presumed between the operations necessary to assure that the 
content of a label is valid and the operations required to process labels. The former are not described 
except to fix responsibility for the checking of validity, either by the system, by the writer of 
operating system control statements, by equivalently used common programming language declarations, or 
by user-written validity checking programs. Examples of such checks are range checks on the values, 
alphabetic value checks of numeric-only fields, left justification of fields defined to be left 
justified, and any other checks that are feasible for the responsible party to perform. Although system 
performance of such checks is, in reality, a form of processing of the fields being checked, that kind 
of processing is not to be confused with the explicitly specified processing of each field defined in 
this standard. 

Use of this standard for interchange of information does not require checking of system labels by user- 
written validity checking routines. However, if the system implementors have provided for such routines, 
the routines may be entered only after the system input validity checks are satisfied, and only before 
the system output validity checks are satisfied. Specification of interfaces to user-written validity 
checking routines is not within the purview of this standard. Different systems or different level 
implementations may have different interfaces for user-written validity checking routines, and the 
interchangeability of the programs that contain the checking routines is not assured. 

The following terms are used herein in referring to the four levels of labeling systems: 

required facility. Format or function of the labeling system defined as constituting a level. 

optional facility. Format or function of the labeling system not defined as required for that level but 
defined elsewhere in this standard. 

extension. Any format or function of a labeling system not defined in this standard. 

8.2 Facilities Available at Level 1 

8.2.1 File Sets. File sets are single-file single-volume or single-file multivolume. 

8.2.2 Labels. Labels written are V0L1, HDR1, E0V1, E0F1. It is allowable to write additional standard 
labels, but a system ignores and bypasses any additional labels it does not process. 

8.2.3 Record/Block Structures. Blocks consist of one or more fixed-length records. 
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8.2.4 Label Fields. In a level 1 system, the following label fields are processed: 

(1) VO LI 
Label Identifier 
Label Number 
Volume Identifier 
Accessibility 
Label-Standard Version 

(2) HDR1, E0V1, E0F1 
Label Identifier 
Label Number 
File Identifier 
File Section Number 
Expiration Date 
Block Count 

The processing of additional label fields is optional. 

However, all fields of the V0L1, HDR1, E0V1, and E0F1 labels contain meaningful information in 
accordance with this standard. Therefore, to assist implementation, standard default values for certain 
fields are listed below. It should also be noted that fields that are Reserved for Future 
Standardization should be space-filled. 

V0L1 CP 38-51 Owner Identifier Spaces 

HDR1, E0V1, E0F1 
CP 22-27 File Set Identifier 
CP 32-35 File Sequence Number 
CP 36-39 Generation Number 
CP 40-41 Generation Version Number 
CP 42-47 Creation Date 
CP 54 Accessibility 
CP 61-73 System Code 

Spaces 
0001 
0001 

00 
A00000 

Space 
Spaces 

8.2.5 Validity of Labels. In a level 1 system, the system exercises responsibility for the format and 
content of V0L1 label fields: Label Identifier (V0L1 CP 1-3), Label Number (V0L1 CP 4), Volume 
Identifier, (V0L1 CP 5-10), Accessibility CV0L1 CP 11), and Label-Standard Version (V0L1 CP 80). 

In a level 1 system, the exercise of responsibility for validity of HDR1, E0V1 and E0F1 is as follows: 
The writer of operating system control statements (for example. Job Control Statements), equivalently 
used common programming language declarations, or user-written validity checking programs exercises 
responsibility for format, editing, and accuracy of all file system label fields except File Section 
Number (LBL1 CP 28-31) and Block Count (LBL1 CP 55-60). A system exercises responsibility for format, 
editing, and accuracy of File Section Number (LBL1 CP 28-31) and Block Count (LBL1 CP 55-60). 

A level 1 system is not required to check or edit any fields in any manner, except those identified 
here as the validity checking responsibility of the level 1 system. The level 1 system may simply copy 
the fields from information supplied by the writer of operating system control statements or common 
programming language declarations. Additionally, the level 1 system may provide an interface for user- 
written validity checking programs to the system label fields not the responsibility of the level 1 
system. 

Additional diagnosis by a system is optional. 

8.2.6 File Security. A level 1 system assumes that the volume is immediately accessible if 
Accessibility (V0L1 CP 11) is equal to a space. If the contents are not a space, access is denied unless 
the system provides additional controls. Such additional controls are not specified in this standard. 

Additional controls upon Accessibility (HDR1 CP 54) are optional. 

8.3 Facilities Available at Level 2 

8.3.1 File Sets. File sets are single-file single-volume, single-file multivolume, multifile single- 
volume, or multifile multi volume. 

8.3.2 Labels. Labels written are V0L1, HDR1, E0V1, E0F1. It is allowable to write additional standard 
labels, but a system ignores and bypasses any additional labels it does not process. 
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8.3.3 Record/Block Structures. Blocks consist of one or more fixed-length records. 

8.3.4 Label Fields. In a level 2 system, the following label fields are processed: 

(1) V0L1 
Label Identifier 
Label Number 
Volume Identifier 
Accessibility 
Label-Standard Version 

(2) HDR1, E0V1, E0F1 
Label Identifier 
Label Number 
File Identifier 
File-Set Identifier 
File Section Number 
File Sequence Number 
Expiration Date 
Accessibility 
Block Count 

The processing of additional label fields is optional. 

However, all fields of the V0L1, HDR1, E0V1, and E0F1 labels contain meaningful information in 
accordance with this standard. Therefore, to assist implementation, standard default values for certain 
fields are listed below. It should also be noted that fields that are Reserved for Future Standardiza¬ 
tion should be space-filled. 

V0L1 CP 38-51 Owner Identifier Spaces 

HDRl,E0Vl,E0F1 
CP 36-39 Generation Number 0001 
CP 40-41 Generation Version Number 00 
CP 42-47 Creation Date A00000 
CP 61-73 System Code Spaces 

8.3.5 Validity of Labels. In a level 2 system, the system exercises responsibility for the format and 
content of V0L1 label fields: Label Identifier (V0L1 CP 1-3), Label Number (V0L1 CP 4), Volume 
Identifier (V0L1 CP 5-10), Accessibility (V0L1 CP 11), and Label-Standard Version (V0L1 CP 80). 

In a level 2 system, the exercise of responsibility for validity of HDR1, E0V1, and E0F1 is as follows: 
The writer of operating system control statements, equivalently used common programming language 
declarations, or user-written validity checking programs exercises responsibility for format, editing, 
and accuracy of all file system label fields except File-Set Identifier (LBL1 CP 22-27), File Section 
tojmber (LBL1 CP 28-31), File Sequence Number (LBL1 CP 32-35) and Block Count (LBL1 CP 55-60). A system 
exercises responsibility for format, editing, and accuracy of File-Set Identifier (LBL1 CP 22-27), File 
Section Number (LBL1 CP 28-31), File Sequence Number (LBL1 CP 32-35), and Block Count CLBL1 CP 55-60). 

A level 2 system is not required to check or edit any fields in any manner, except those identified 
here as the validity checking responsibility of the level 2 system, and may simply copy the fields from 
information supplied by the writer of operating system control statements or common programming language 
declarations, or may provide an interface for user-written validity checking programs to the system 
label fields not the responsibility of the level 2 system. 

Additional diagnosis by a system is optional. 

8.3.6 File Security. A level 2 system assumes that a file is immediately accessible if both volume 
Accessibility (V0L1 CP 11) and file Accessibility CHDR1 CP 54) are equal to a space. If the contents of 
either or both fields are not spaces, access is denied unless the level 2 system provides additional 
controls. Such additional controls are not specified in this standard. 

8.4 Facilities Available at Level 3 

8.4.1 File Sets. File sets are single-file single-volume, single-file multivolume, multifile single¬ 
volume, or multifile multivolime. 
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8.4.2 Labels. Labels written are V0L1, HDR1, HDR2, UHLa, E0V1, E0V2, E0F1, EOF2, ITTLa. It is allowable 
to write additional standard labels, but a system ignores and bypasses any additional labels it does not 
process. 

8.4.3 Record/Block Structures. Blocks consist of one or more fixed-length records, or one or more 
variable-length records. 

8.4.4 Label Fields. In a level 3 system, the following label fields are processed: 

(1) V0L1 
Label Identifier 
Label Number 
Volume Identifier 
Accessibility 
Label-Standard Version 

(2) HDR1, E0V1, E0F1 
Label Identifier 
Label Number 
File Identifier 
File-Set Identifier 
File Section Number 
File Sequence Number 
Creation Date 
Expiration Date 
Accessibility 
Block Count 

(3) HDR2, E0V2, E0F2 
Label Identifier 
Label Number 
Record Format 
Block Length 
Record Length 
Buffer-Offset Length 

The processing of additional label fields is optional. 

However, all fields of the V0L1, HDR1, HDR2, E0V1, E0V2, E0F1, and E0F2 labels contain meaningful 
information in accordance with this standard. Therefore, to assist implementation, standard default 
values for certain fields are listed below. It should also be noted that fields that are Reserved for 
Future Standardization should be space-filled. 

V0L1 CP 38-51 Owner Identifier Spaces 

HDR1,E0V1,E0F1 
CP 36-39 Generation Number 0001 
CP 40-41 Generation Version Number 00 
CP 61-73 System Code Spaces 

HDR2,E0V2,E0F2 
CP 16-50 Reserved for System 

Software Use Spaces 

8.4.5 Validity of Labels. In a level 3 system, the system exercises responsibility for the format and 
content of V0L1 label fields: Label Identifier (V0L1 CP 1-3), Label Number (V0L1 CP 4), Volume 
Identifier (V0L1 CP 5-10), Accessibility (V0L1 CP 11), and Label-Standard Version (V0L1 CP 80). 

In a level 3 system, the exercise of responsibility for validity of HDR1, E0V1, and E0F1 is as follows: 
The writer of operating system control statements, equivalently used common programming language 
declarations, or user-written validity checking programs exercises responsibility for format, editing, 
and accuracy of all file system label fields except Label Identifier (LBL1 CP 1-3), Label Number (LBL1 
CP 4), File-Set Identifier (LBL1 CP 22-27), File Section Number (LBL1 CP 28-31), File Sequence Number 
(LBL1 CP 32-35), and Block Count (LBL1 CP 55-60). A system exercises responsibility for format, editing, 
and accuracy of Label Identifier CLBL1 CP 1-3), Label Number (LBL1 CP 4), File-Set Identifier (LBL1 CP 
12-27), File Section Number (LBL1 CP 28-31), File Sequence Number (LBL1 CP 32-35), and Block Count (LBL1 
CP 55-60). 
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In a level 3 system, the system exercises responsibility for the format of HDR2, E0V2, and E0F2 label 
fields: Label Identifier (LBL2 CP 1-3), Label Number (LBL2 CP 4), Record Format (LBL2 CP 5), Block 
Length (LBL2 CP 6-10), Record Length (LBL2 CP 11-15), and Buffer-Offset Length (LBL2 CP 51-52). 

A level 3 system is not required to check or edit any other of the system label fields that are 
specified to be the validity checking responsibility of the writer of operating system control 
statements or equivalently used common programming language declarations. For validity checking, a 
system may provide an interface for user-written programs to the system label fields not the 
responsibility of the level 3 system. 

Additional diagnosis by a system is optional. 

8.4.6 File Security. A level 3 system assumes that a file is immediately accessible if both volume 
Accessibility CV0L1 CP 11) and file Accessibility CHDR1 CP 54) are equal to a space. If the contents of 
either or both fields are not spaces, access is denied inless the level 3 system provides additional 
controls. Such additional controls are not specified in this standard. 

8.5 Facilities Available at Level 4 

8.5.1 File Sets. File sets are single-file single-volume, single-file multivolume, multifile single¬ 
volume, or multifile multivolume. 

8.5.2 Labels. Labels written are V0L1, HDR1, HDR2, UHLa, E0V1, E0V2, E0F1, E0F2, UTLa. It is allowable 
to write additional standard labels, but a system ignores and bypasses any additional labels it does not 
process. 

8.5.3 Record/Block Structures. Blocks consist of one or more fixed-length records, one or more 
variable-length records, or one or more segments of spanned records. 

8.5.4 Label Fields. In a level 4 system, the following label fields are processed: 

CD VO Li 
Label Identifier 
Label Number 
Volume Identifier 
Accessibility 
Label-Standard Version 

(2) HDR1, E0V1, E0F1 
Label Identifier 
Label Number 
File Identifier 
File-Set Identifier 
File Section Number 
File Sequence Number 
Generation Number 
Generation Version Number 
Creation Date 
Expiration Date 
Accessibility 
Block Count 

(3) HDR2, E0V2, E0F2 
Label Identifier 
Label Number 
Record Format 
Block Length 
Record Length 
Buffer-Offset Length 

The processing of additional label fields is optional. 

However, all fields of the V0L1, HDR1, HDR2, E071, E0V2, E0F1, and E0F2 labels contain meaningful 
information in accordance with this standard. Therefore, to assist implementation, standard default 
values for certain fields are listed below. It should also be noted that fields that are Reserved for 
Future Standardization should be space-filled. 
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VOLl CP 38-51 Owner Identifier Spaces 

HDR1,E0V1,E0F1 
CP 61-73 System Code Spaces 

HDR2,E0V2,E0F2 
CP 16-50 Reserved for System 

Software Use Spaces 

8.5.5 Validity of Labels. Level 4 systems attempt to ensure maximum correctness and consistency of 
files and their labels. In a level 4 system, the system exercises responsibility for the format of all 
system label fields in V0L1, HDR1, HDR2, E0V1, E0V2, E0F1, and E0F2. Operating system control statements 
and equivalently used common programming language declarations are edited to ascertain that the labels 
are properly formatted and self-consistent. On output, the file is constructed to be consistent with the 
label declarations. On input, the system is responsible for interpreting the labels to maximize the 
consistency of the file and its labels. 

8.5.6 File Security. A level 4 system assumes that a file is immediately accessible if both volume 
Accessibility (VOLl CP 11) and file Accessibility CHDR1 CP 54) are equal to a space. If the contents of 
either or both fields are not spaces, access is denied unless the level 4 system provides additional 
controls. Such additional controls are not specified in this standard. 

8.6 Implementation of Levels 

8.6.1 Responsibility for System Labels. System labels (VOLl, HDR1-HDR9, E0V1-E0V9, E0F1-E0F9) are 
processed entirely by the label handling routines. The label and file processing functions write and 
read those labels, and use the information in those labels. 

Facilities for second system labels (HDR2, E0V2, E0F2) and for other system labels (HDR3-HDR9, E0V3- 
E0V9, E0F3-E0F9) are optional at levels 1 and 2. Facilities for other system labels (HDR3-HDR9, E0V3- 
E0V9, E0F3-E0F9) are optional at levels 3 and 4. 

8.6.2 Responsibility for User Volure Labels. User Volume Labels (UVL1-UVL9) are processed partly by the 
label and file processing functions, to the extent that they are accepted from an installation label 
processing routine and written on a volume on output; and read from a volume, recognized, and passed to 
an installation label processing routine on input. The label and file processing functions supply Label 
Identifier (UVLn CP 1-3) and Label Number (UVLn CP 4). The installation routine provides the information 
in the remainder of these labels (UVLn CP 5-80) on output and utilizes it on input. Interfaces to permit 
transfer of control between the label and file processing functions and the resident installation 
routine are provided, except that no transfer will occur if no User Volume Labels appear. 

These facilities are optional at each level. 

8.6.3 Responsibility for User File Labels. User File Labels (UHLa and UTLa) are processed partly by the 
label and file processing functions, to the extent that they are accepted from user application program 
routines and written on a volume on output; and read from a volume, recognized, and passed to user 
application program routines on input. The label and file processing functions supply Label Identifier 
(UHLa CP 1-3 or UTLa CP 1-3). The user routines provide Label Number (UHLa CP 4 or UTLa CP 4) and the 
information in the remainder of these labels (UHLa CP 5-80 or UTLa CP 5-80) on output and utilize it on 
input. Interfaces to permit transfer of control between the label and file processing functions and user 
routines are provided. 

These facilities are optional at levels 1 and 2. 

8.6.4 Allocation of Output Options. Selection of the level of labeling and provision of the facility 
for creation of labels optional at that level, or fields not required at that level, are at the option 
of the system implementors. Invocation of the facilities for creation of user labels is at the option of 
the user, if such facilities are provided. Invocation of the facilities for creation of other system 
labels (HDR3-HDR9, E0V3-E0V9, E0F3-E0F9) is at the option of the system. 

8.6.5 Allocation of Input Options. Provision of the facility for processing of labels optional at that 
level, or fields not required at that level, is at the option of system implementors. Invocation of the 
facilities for accessing of user labels is at the option of the user, if such facilities are provided. 
Invocation of the facilities for processing of other system labels (HDR3-HDR9, E0V3-E0V9, E0F3-E0F9) is 
at the option of the system. Labels for which processing facilities are not provided, or if provided are 
not invoked, are bypassed, and the information ordinarily obtained from them is lost. 
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8.7 Description of Media 

8.7.1 Doaain. This section applies to the information recorded on a volume and not to the physical 
characteristics of the volume. For the purpose of this standard, only the portion of the volume between 
the beginning-of-tape marker and the double tape mark following the End-of-File-Section Label Group or 
the last End-of-File Label Group is assumed to exist. Any contents of the volume beyond the double tape 
mark is not considered part of the information in interchange and is not considered in determining the 
level of the volume. 

8.7.2 Conditions. A volume (set) corresponds to a level under all of the following conditions: 

(1) It and every file upon it contains all of the elements of labeling required at that level, they are 
formatted and placed as specified in this standard, and they contain an accurate description of the 
volume or the file to which they pertain. 

(2) If it or any file upon it contains any elements of labeling optional at that level, then they are 
formatted and placed as specified in this standard and contain an accurate description of the volume or 
file to which they pertain. 

(3) It and every file upon it contains only file sets or record/block formats permitted at that level. 

(4) It and every file upon it does not contain any element that is at variance with this standard, or 
any extension to elements of labeling defined in this standard. 

8.7.3 Nonstandard Volumes. Applications that record nonstandard labels and files on volumes produce 
nonstandard volumes. This may result in a subsequent failure of information interchange. 

8.8 Description of Implementations 

8.8.1 Doaain. This section applies only to the label and file processing functions of a system. Any 
other facilities are not considered in determining the level of an individual implementation. 

8.8.2 Conditions. An implementation of label and file processing functions corresponds to a level under 
all of the following conditions: 

(1) Except at the option of a user, it places upon the volume (set) all of the elements of labeling 
required at that level, they are formatted and placed as specified in this standard, and they contain an 
accurate description of the volume or the file to which they pertain. 

(2) If it places upon the volume (set) any of the elements of labeling optional at that level, then 
they are formatted and placed as specified in this standard and contain an accurate description of the 
volume or file to which they pertain. 

(3) Except at the option of a user, it places upon the volume (set) only file sets and record/block 
formats permitted at that level. 

(4) Except at the option of a user, it does not place upon the volume, nor does it require the user to 
place upon the volume, any element that is at variance with this standard, or any extension to elements 
of labeling defined in this standard. 

8.8.3 Non standard Facilities. At the option of system implementors, an implementation of label and 
file processing functions may provide a capability for a user to cause to be omitted from a volume an 
element that is required, or to cause to be included upon a volume an element that is at variance with 
this standard or an extension to elements of labeling defined in this standard. If a user opts such an 
omission, variance, or extension, then the resulting volume is nonstandard. See 8.6.3. 

9. Related Standards 

9.1 Revision of American National Standards Referred to in This Document 

When any of the following American National Standards referred to in this document is superseded by a 
revision approved by the American National Standards Institute, Inc, the revision shall apply: 

American National Standard Code for Information Interchange, ANSI X3.4-1977 

American National Standard Recorded Magnetic Tape for Information Interchange (200 CPI, NRZI), ANSI 
X3.14-1973 
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American National Standard Recorded Magnetic Tape for Information Interchange (800 CPI, NRZI), ANSI 
X3.22-1973 

American National Standard Programming Language COBOL, ANSI X3.23-1974 

American National Standard Representation for Calendar Date and Ordinal Date for Information 
Interchange, ANSI X3.30-1971 

American National Standard Recorded Magnetic Tape for Information Interchange (1600 CPI, PE), ANSI 
X3.39-1973 

American National Standard Unrecorded Tape for Information Interchange (9-Track 200 and 800 CPI, NRZI, 
and 1600 CPI, PE), ANSI X3.40-1976 

American National Standard Representation of Numeric Values in Character Strings for Information 
Interchange, ANSI X3.42-1975 

American National Standard Recorded Magnetic Tape for Information Interchange (6250 CPI, Group-Coded 
Recording), ANSI X3.54-1976 

American National Standard for Bibliographic Information Interchange on Magnetic Tape, ANSI Z39.2-1971 

9.2 ISO Standards* 

Magnetic Tape Labelling and File Structure for Information Interchange, IS0/DIS 1001.2 

★Publications of the International Organization for Standardization are available from the American 
National Standards Institute, 1430 Broadway, New York, N.Y. 10018. 
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Appendixes 

(These Appendixes are not a part of American National Standard Magnetic Tape Labels and File Structure 
for Information Interchange, ANSI X3.27-1977, but are included for information purposes only.) 

Appendix A 

Levels of Systems 

A1. Systems of Levels of Labeling 

In order to facilitate interchange of information among systems of dissimilar capabilities, the concept 
of levels of labeling is established. The level applies to the minimum facilities available in a system 
and to the maximum facilities resulting in the file set. Thus a system can limit the facilities it uses 
and produce a file set equivalent to that which can be produced or read by a system of lower level. 

There are three main identifiable constituents of a level - the file formats, the labels used, and the 
record format. The most useful options of these are as follows: 

Constituent Option 

Files 

Labels 

1 Single-file single-volume 
+ single-file multivolume 

2 Single-file single-volume 
+ single-file multivolume 
+ multifile sing l e-vo l ume 
+ multifile multivolume 

1 VOL 1 HDR1 EOVI E0F1 

2 VOL 1 HDR1 HDR 2 E0V1 E0V2 EO F1 E0F2 

Record Format 1 

2 

3 

There are four levels, numbered 1, 2, 3, 
option constituents as follows: 

Fi les 

Fixed 

Fixed + variable 

Fixed + variable + spanned 

and 4 in increasing order of complexity and made up of the 

Labels Record Format 

Level 11 1 
Level 22 1 
Level 32 2 
Level 42 2 

Level 1 is a minimum system. 

1 
1 
2 
3 

Level 2 is effectively level 1 with multifile file sets added. 

Level 3 provides most used facilities of the current standard, including variable-length records and 
HDR2, E0V2 and EOF2. 

Level 4 is effectively level 3 with spanned records added. 

The levels are so defined that systems software can process correctly all file sets in which the 
labeling level used is equal to or less than the system's nominated highest level. This applies equally 
to both reading and writing. Such required levels act as floors on system capabilities. 

Within a given level certain label fields are considered to be a basic part of that level. However, to 
avoid difficulties when a file set conforming to that level is read by systems software capable of 
handling a higher level, all label fields should contain meaningful information in accordance with this 
standard. Therefore, to assist the systems software writing the file set, default values have been 
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specified that meet this criterion. 

Standard Labels and user Labels not included in a given level may be on the tape but bypassed by the 
systems software. Thus an HDR2 could be present in a level 1 set but would be considered as outside the 
interchange. However, those facilities of levels concerned with file formats and record formats cannot 
be enhanced by adding other record formats without restriction, since the resulting file set may be 
unreadable by the receiving system; for example, the addition of spanned records to a level 1 set as an 
optional facility requires that the option of providing for HDR2 also be added to level 1, since the 
receiving system might not otherwise be able to properly handle the spanned records. Therefore, since 
the selection of such special optional facilities at a given level may result in a reduction of general 
interchangeability, it is recommended that whenever possible no such optional facilities should be added 
to the defined levels. 

A2. Levels of Labeling 

In practice, interchange of file sets between systems would not be easy when many stages of 
implementation are possible. The nunber of stages is reduced by the definition of a small number of 
levels. By limiting the facilities used in interchange to those of a standard level the risk of a 
mismatch of facilities used will be much reduced, as will be the amount of information provided external 
to the volumes interchanged. 

It is not intended that every implementation necessarily include all described provisions; however, 
each implementation should be able to produce and accept volumes that correspond to a level selected by 
the implementors. 

It is intended that any volune (set) can be processed correctly by any system designed for a equal or 
higher level; and any system can process correctly any volume (set) of equal or lower level. 

A3. Distinguishing Characteristics of Levels of Implementation 

A3.1 General. This section is intended to provide characterizations of each level of implementation in 
terms of the grouping of facilities. It is not intended to specify the internal working relationships of 
an individual implementation of a system. A system may identify the grouping of facilities that it 
processes correctly by a level number, without assuming any other characteristics of that level nunber. 
These levels are not intended to constrain or measure an individual implementation of a system. The 
provision in addition of any facility optional at that level precisely as defined in this standard, or 
any extensions to facilities otherwise defined in this standard, or both, does not in itself affect the 
definition of the level. The facilities cited in Section 8, Levels of Labeling, are desirable and 
consistent with the characterization of each level. 

A3.2 Level 1 System. It is characteristic of a level 1 system that its label and file processing 
functions are not included in a resident monitor system. Typically, application source programs are 
assembled or compiled and are combined with their label and file processing functions by manual or 
automatic inclusion of source or object code of these routines. Thus, although the application program 
source code does not explicitly include the label and file processing algorithms, the application 
program object code effectively includes the label and file processing routines. 

Typically, few options are available and they are expressed by operating system control statements or 
common programming language declarations submitted with the application program source code. Typically, 
the entire program is resident in limited main storage, and it is at assembly or compilation that a 
selection is made from among the options available; little or no adaptation to the attributes of the 
data is possible on execution. Level 1 systems frequently accept an (80-column) operating system control 
statement that is character for character copied as a file label or compared to an existing file label. 

A3.3 Level 2 Systea. It is characteristic of a level 2 system that its label and file processing 
functions are not included in a resident monitor system, except to the extent necessary to locate, 
properly identify and validate access to specific files of a multifile file set on input, and to produce 
multifile file sets on output. Typically, application source programs are assembled or compiled and are 
combined with their label and file processing functions by manual or automatic inclusion of source or 
object code of these routines. Thus, although the application program source code does not explicitly 
include the label and file processing algorithms, the application program object code effectively 
includes the label and file processing routines. 

Typically, few options are available and they are expressed by operating system control statements or 
common programming language declarations submitted with the application program source code. Typically, 
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the entire program is resident in Limited main storage, and it is at assembly or compilation that a 
selection is made from among the options available; little or no adaptation to the attributes of the 
data is possible on execution. Level 2 systems frequently accept an (80-column) operating system control 
statement that is character for character copied as a file label or compared to an existing file label. 
Although these characteristics are similiar for level 1 systems, the level 2 system contains logic to 
provide additional facilities for the small system user. 

A3.4 Level 3 Systea. It is characteristic of a level 3 system that its label and file processing 
functions are included in a resident monitor system and that selection from among options precedes any 
operations on the file or its labels. That is, the operating system is permanently resident in main 
storage, or partly in main storage and partly on auxiliary storage. Common label and file processing 
routines are linked with the application program later than at assembly or compilation, or centralized 
label and file processing routines are invoked at execution by the application program code. 

Typically, the label and file processing functions are parameterized, and significant options are 
available using execution time operating system control statements. Typically, these options can 
override operating system control statements or common programming language declarations submitted with 
the application program source statements. 

A3.5 Level 4 Systea. It is characteristic of a level 4 system that it may have the capability of highly 
interpretive control functions or of late selection from among options available for control functions. 
A level 4 system uses the information in the second file label to adapt itself to the file (unless this 
information is supplied from other sources). 
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Appendix B 

Utilization of This Standard 

81. Introduction 

This Appendix is intended to provide a guide for the implementation and utilization of this standard. It 
explains how elements of the standard can be used. Thus, to a large extent, it explains the rationale 
for this particular design of labels and file structures. 

B2. Use of Tape Narks 

B2.1 Switching of Node of Processing. The use of tape marks as delimiters between file data and label 
groups and between certain label groups implies, for example, the following processing: 

(1) Tape mark read while processing Beginning-of-Volune Label Group: 

Switch to processing file blocks. 

(2) Tape mark read while processing Beginning-of-File- Section Label Group: 

Switch to processing file blocks. 

(3) Tape mark read while processing file blocks: 

Read next block. 

If E0V1: Switch to processing End-of-File-Section Label Group. 

If E0F1: Switch to processing End-of-File Label Group. 

If anything else: Error. 

(4) Tape mark read while processing End-of-File-Section Label Group: 

Switch volumes. 
Read one block. 
If VOLl: Switch to processing Beginning-of-Volune Label Group. 

If anything else: Error. 

(5) Tape mark read while processing End-of-File Label Group: 

Read next block. 
If HDR1: Switch to processing Beginning-of-File-Section Label Group. 

If tape mark: Terminate processing file set. 
If anything else: Error. 

Because there is no tape mark at the end of the Volume-Header or the User Volune Label Sets, the 
appearance of a first File-Header Label (HDR1) signals the switch to processing of the Beginning-of- 
Fi le-Section Label Set. 

B2.2 Framing of an Empty File Section. Two consecutive tape marks appear preceding E0V1 in Fig. 2 and at 
the beginning of the second volume (after VOLl and HDR1) in Fig. 3; yet they are not interpreted as a 
double tape mark, but rather as framing an empty file section. 

Conventional processing can proceed as follows: 

Read and process HDR1. 
Read and process any additional labels, as required. 
Read tape mark: Switch to processing of file blocks. 

Read tape mark: Switch to processing of labels. 
In Fig. 2, read E0V1 occurring within File-8. 
In Fig. 3, read E0F1 occurring at end of File-A. 

This is a special case of mode switching, described in B2.1. 
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82.3 Use of Double Tape Hark at End of Reel. The double tape mark at the end of each volume (see Fig. 1 
through 3) permits either of the following procedures to be used in accomplishing the operation 
"Forward-space File": 

(1) If a system has prior knowledge of which volume ends the volume set: 

Having read HDR1, 
A: Index forward until three 

tape marks are passed. 
Read next block. 
If HDR1: One file has been indexed. 
If tape mark: 

If end of set: File does not exist. 
If not end of set: Rewind volume. 

Alternate volumes. 
Read and verify V0L1 and 
HDR1 on next volume. 
Return to A. 

(2) If a system does not have prior knowledge of which volume ends the volune set: 

Having read HDR1, 
A: Index forward until two 

tape marks are passed. 
Read next block. 
If E0V1: Rewind volume. 

Alternate volumes. 
Read and verify V0L1 and 

HDR1 on next volume. 
Return to A. 

If E0F1: Index forward until 
one tape mark passed. 

Read next block. 
If HDR1: One file has been indexed. 
If tape mark: End of set. 

File does not exist. 

Thus, the double tape mark prevents tape runaway in forward spacing. 

B3. Use of Fields in the Labels 

B3.1 General. In this Appendix, any reference to use of a field in the File-Header Label Set (HDR1-HDR9) 
is equally applicable to that field in the End-of-Volume Label Set (E0V1-E0V9) or in the End-of-File 
Label Set (E0F1-E0F9), when reading backward, unless otherwise noted. 

03.2 "a" Characters. An "a" character is one of the set of the digits 0, 1, ..., 9, the uppercase 
letters A, B, ..., Z, and the following special characters: 

SP!" %8' ()* + ,- ./ :;< = >? 

These characters were chosen from the center four columns of the code table specified in ANSI X3.4-1977, 
omitting position 5/15 and those positions where there is provision for alternate graphic 
representation. 

This limitation on "a" characters is intended as a guide to provide maximum interchangeability and 
consistent printing especially during international interchange. Checking for this limitation is not 
implied. 

83.3 Volume-Header Label (V0L1). The Volume-Header Label (V0L1) identifies the physical reel of magnetic 
tape, and the contents of that label relate to the identity of the volume. 

03.3.1 Volume Identifier (CP 5-10). Volune Identifier may be used to ensure that the proper volume is 
mounted. However, Volume Identifier alone may not be sufficient to establish unique identification in 
interchange. Positive identification can be secured by the combination of Volume Identifier and Owner 
Identifier (V0L1 CP 38-51). 

03.3.2 Accessibility (CP 11). Accessibility is expected to refer to such categories of information as 
company confidential, proprietary, etc. This field is not intended to fulfill the requirements of 
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national security, which would probably be accommodated in a government-specified User Volume Label 
(UVLn), but this field might be used as an indicator in conjunction with such a User Volume Label. For 
that reason, it is made available to the installation label processing routine by the system. 

An Accessibility field appears in both the Volume-Header Label (V0L1) and first File-Header Label 
(HDR1), so that this function can be exercised either for the entire volume, or for each individual 
file, as appropriate. When this function is exercised, the system is responsible for specification of 
the processing of Accessibility (HDR1 CP 54). That is, the system implementors determine what support 
will be available beyond the minimum support required by this standard. If such support is allowed under 
a system,, it may include processing of system-specified values or installation-specified values, or 
both. See 7.2.2 and 7.5.9 for the requirements on the system when additional support beyond the minimum 
is provided. 

B3.3.3 Owner Identifier (CP 38-51). Owner Identifier identifies the owner of the volume. The name 
selected by the owner can also serve to identify the installation to which the volume belongs. 
Recognition of the Owner Identifier by the installation security routine and installation label 
processing routine will permit correct interpretation of Accessibility and of the User Volume Label Set 
(UVL1-UVL9). At the option of the installation the value may represent an individual user (owner) and be 
supplied by the user. It is anticipated that a standard method of identifying an owner will be defined. 
In the absence of such a standard, the parties should agree among themselves to choose identifiers so 
that each party is identified uniquely within the specific interchange environment. 

B3.3.4 Label-Standard Version (CP 80). Label-Standard Version is used to indicate the version of this 
standard to which the labels and data formats on this volume conform. It also provides a means of 
extending this standard in the future, should the need arise, with minimum conflict between the future 
version of the standard and parochial practice that may develop in the meantime. It is intended to 
distinguish among future versions of this standard by the use of numerals in this field, rather than 
letters, to the extent possible. Letters are available for parochial practice. 

B3.4 First File-Header Label (HDR1) 

B3.4.1 File Identifier (CP 5-21). File Identifier may be used to ensure that the correct file within a 
multifile set is read. This field can be used for a search of a file set if the File Sequence Number 
(HDR1 CP 32-35) is not known, or it can be used to verify that the correct file is located at a given 
File Sequence Number (HDR1 CP 32-35). 

B3.4.2 File-Set Identifier (CP 22-27). It is desirable that a unique identification within an 
installation be established. In most cases, this objective may be satisfied by duplicating Volume 
Identifier (V0L1 CP 5-10) of the first or only volume of the set as File-Set Identifier for that set. 

B3.4.3 File Section Number (CP 28-31). File Section Number may be used to ensure that the file sections 
within a multivolume file set are read in the correct sequence. If it is not necessary to read the 
entire file, the File Section Number can also be used to identify a particular file section. The actual 
beginning of a file may be identified by "0001" in this field. Subsequent file sections are numbered 
sequentially on subsequent volumes. 

B3.4.4 File Sequence Nunber (CP 32-35). File Sequence Number can be used by a system to position a 
volume to a particular file in conjunction with a requested file sequence number. It is most frequently 
used in directories or catalogs of files in file sets. 

B3.4.5 Generation Nunber (CP 36-39). Generation Number is used to differentiate between different 
issues of a file produced periodically and bearing the same File Identifier (HDR1 CP 5-21). For example, 
it may be used to distinguish between different weekly files of a payroll program, between successive 
updates of a text file, or between different production runs of a design automation file. 

B3.4.6 Generation Version Nunber (CP 4Ch41). Generation Version Number is used to differentiate between 
output data produced by repeated processing or writing operations that in all other respects would bear 
the same identification. For example, it may be used to distinguish between a partial file recorded 
during an aborted run and the new copy of the same information recorded after a return to a rescue 
point, or between a file processed with input in error and the new copy of the same information with 
input corrected. If the file is partially re-created, for example, after a rescue point at the beginning 
of a file section, then Generation Version Number, and possibly Creation Date (HDR1 CP 42-47) and 
Expiration Date (HDR1 CP 48-53), may vary from the preceding file sections. 

B3.4.7 Creation Date (CP 42-47). Creation Date may be used as a qualification of the identification of 
a file in interchange. If the possibility exists of creating, on the same date, multiple generations or 
generation versions of a file, then the Creation Date will not be a unique qualifier. 
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83.4.8 Expiration Date (CP 48-53). The file is regarded as "expired" on a day whose date is equal to or 
later than Expiration Date. When this condition is satisfied, the remainder of this volume set may be 
overwritten. To be effective on multifile volumes, therefore. Expiration Date of a file is earlier than 
or equal to the expiration dates of all previous files on the volume set. 

B3.4.9 Accessibility (CP 54). See B3.3.2. 

83.4.10 Block Count (CP 55-60). Block Count is most useful at the end of a file section. See B3.6.1. 

83.4.11 System Code (CP 61-73). A system verifies System Code if it makes use of system controls on 
file Accessibility (HDR1 CP 54), Reserved for System Use (HDR2 CP 16-50), of buffer offset (see B3.5.5), 
or of any other system labels for the file (HDR3-HDR9, E0V3-E0V9, E0F3-E0F9). It may also be used simply 
to provide an identification of the system. It is likely that, in time, a standard method of identifying 
the system will be defined. 

83.5 Second File-Header Label(HDR2). When used, this label contains fields, the contents of which are 
specified in this standard, and thus can be used effectively in information interchange. In addition, 
this label contains Reserved for System Use (CP 16-50) and, as explained in B3.5.4, the contents of this 
field are ignored in interchange. System Code (HDR1 CP 61-73) is used to identify the particular system 
that created these labels. 

83.5.1 Record Format (CP 5). A system may use Record Format to verify that it is capable of accessing 
the records in the blocks. 

83.5.2 Block Length (CP 6r-10). A system may use Block Length to determine the length of a buffer 
required for reading. 

B3.5.3 Record Length (CP 11-15). A system may use Record Length to determine the length of a work area 
required for application program processing of the record. If Record Format (HDR2 CP 5) is S, then 
Record Length contains the maximum record length, excluding all the Segment Control Words. Thus, Record 
Length does not reflect the number of characters actually recorded in all segments of a spanned record 
(the sum of segment lengths in the Segment Control Words) but rather the length of the record after the 
segments have been concatenated into a single record, without consideration for any Segment Control 
Words. If Record Format (HDR2 CP 5) is S and Record Length is greater than the length of a work area, 
or if Record Length is 00000 and the record received is greater than the length of a work area and the 
content of the record is such that it cannot be meaningfully processed except as a complete record, an 
error has occurred. This does not require an implementation to provide, nor does it preclude an 
implementation from providing, as an extension, the facility to deliver a spanned record to the 
application program resegmented to fit the work area. If such an extension is provided, the system is 
made aware that segments of spanned records can be meaningfully processed by the particular application 
program. 

83.5.4 Reserved for Systea Use (CP 16-50). A system may use this field to contain any information 
needed to increase the efficiency of label and file processing. This information is pertinent to label 
and file processing functions more specialized than those contemplated in this standard. These functions 
may be developed, defined, and implemented differently by designers of different systems. Thus the 
nature of this field makes it fundamentally incompatible between different systems, and the contents of 
this field are ignored in interchange. Such functions, the contents of this field, and provisions for 
processing these contents are defined by the implementors of a system. System Code (HDR1 CP 61-73) is 
used to identify the particular system that created this label. 

83.5.5 Buffer-Offset Length (CP 51-52). A system may use Buffer-Offset Length to determine the location 
of the first character of the first record in a block. Certain applications require additional 
information at the front of each data block. This could include block length, the block address of the 
last record in the block, date, time of transmission, identification of the program that generated the 
information, etc. The contents of buffer offset, and provision for processing these contents, are 
defined by the implementors of a system. The System Code (HDR1 61-73) is used to identify the particular 
system that created the buffer offset. 

83.6 First Ehd-of-Voline/File Label (E0V1, E0F1). These labels contain the same fields as the first 
File-Header Label (HDR1) to enable identical label processing when reading a file backward. This is of 
most use to a system that provides for reading backward and is capable of adapting to the attributes of 
the file. 

83.6.1 Block Count (CP 55-60). Block Count is used by a system to determine, when a file section is 
read, whether any blocks were skipped or whether any spurious blocks were inserted, except for 
compensating errors of equal numbers of skipped and spurious blocks. 
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When reading forward, the count of blocks read is maintained and compared with Block Count at the end 
of the file section. When reading backward. Block Count is used to establish a count that is decremented 
by one for each block read, and is compared with zero at the beginning of the file section. This check 
is not effective if reading of a file section is discontinued before reaching the end or beginning of 
the file section. 

If the Block Count check fails on input, the system discontinues further processing of the file. The 
system communicates this information to an operator, a system's administrator, or the application 
program at the option of the system implementors. At the option of system implementors, a system may 
permit the operator, the system's administrator, or the application program to ignore the failure and 
continue processing. 

At the option of system implementors, a system may provide automatic rerun of the file section in 
error. 

B3.7 Second End-of-Voli«e/File Label (E0V2, E0F2). These labels contain the same fields as the second 
File-Header Label CHDR2) to enable identical label processing when reading a file backward. This is of 
most use to a system that provides reading backward and is capable of adapting to the attributes of the 
file. 

B4. Use of Additional Labels 

B4.1 General. The previous sections of this Appendix have described the use of the contents of the 
fields in the first and second system labels (V0L1, HDR1, E0V1, E0F1, HDR2, E0V2, E0F2) in detail. The 
use of fields in the other labels is amplified in this section. 

B4.2 Other Systen Labels (HDR3-HDR9, E0V3-E0V9, E0F3-E0F9). When used, these labels contain only 
Reserved for System Use (CP 5 - 80) and, as explained in B3.5.4, the contents of these labels are 
ignored in interchange. System Code CHDR1 CP 61-73) is used to identify the particular system that 
created these labels. 

B4.3 User Voluae Labels (UVL1-UVL9). It is often convenient to use these labels for security controls or 
to contain information about the volume, such as purchase date, vendor, date of last certification, 
condition, length, department assignment, and the like. This information is useful for accounting and 
assignment control of the volumes, a practice usually parochial to a specific installation. Thus the 
contents of these labels are ignored in interchange. Owner Identifier (V0L1 CP 38-51) is used to 
identify the particular installation that created these labels. 

If an operating system provides support for UVL labels, it provides an interface, when Owner Identifier 
is not all spaces, for the installation to create and utilize the labels in conjinction with Owner 
Identifier. 

If UVL labels are not supported by an operating system, they are not created on output or made 
available on input to the installations that use that operating system. 

If UVL labels are not supported by an operating system, they are ignored and bypassed when they are 
foirid on a volume to be used for output. 

Some examples of possible operating system interface support and the finctions made possible by that 
support are as follows: 

(1) Only one UVL label can be created by an installation on output, and that label cannot be updated 
later. 

(2) Only one UVL label can be created by an installation on output, and it can be updated and rewritten 
when all following records on the tape volume are also written. 

(3) More than one UVL label can be created by an installation on output, each of which is made 
available individually on input, and none of the labels can be updated later. 

(4) More than one UVL label can be created by an installation on output, all of which are made 
available as a set on input, and none of which can be updated later. 

(5) More than one UVL label can be created by an installation on output, each of which is made 
available individually on input, and only one label can be updated and rewritten later with all 
following records on the tape volume also written. 
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(6) More than one UVL Label can be created by an installation on output, either through a single 
transfer of the entire label set and of control to the operating system or through multiple transfers 
with one UVL label provided to the operating system with each transfer, and all of the Label set updated 
and rewritten later, with all following records in the tape volume also written. 

The use of any of the different possible implementations of UVL in this nonexhaustive list does not 
restrict or impede general information interchange. This is because UVL labels are not utilized for 
interchange except between installations with mutually known installation volume handling practices. 

B4.4 User File Labels (UHLa, UTLa). It is often convenient to use these labels to contain summary 
information about the file section, file, or file set being interchanged, such as control totals, 
statistical tabulations, and the like. In such a case, that information is quite useful to the recipient 
of the file, so user file labels are part of the information being interchanged. A description of their 
contents can be forwarded by the originator of the file to the recipient. In absence of such knowledge, 
the contents of user labels are ignored in interchange. 

Note that the length of (number of records in) a file section may vary between copies of a file, 
because of error recovery (erase operations), change in file configuration on the volume set, change in 
recording density, change in the number of records per block, etc. User file labels that depend upon the 
physical configuration of a file section are subject to change when the physical configuration of a file 
section is changed. Users should consider this factor when designing these labels. 

B5. Volume Initialization 

B5.1 Volumes to Be Used. Blank tapes or previously initialized volumes to which access for 
reinitialization has been verified are initialized by either a utility program or a routine integral to 
the output function. 

B5.2 Arrangements of Labels for Interchange. Volumes to be sent to another installation for use in 
interchange are initialized to contain at least: 

(1) A Beginning-of-Volume Label Group, as specified in 5.6 

(2) A Beginning-of-File-Section Label Group, as specified in 5.7 

(3) Two tape marks framing an empty file, as specified in 5.8.3 

(4) An End-of-File Label Group, as specifed in 5.10 

(5) A double tape mark, as specified in 5.10.5 

B5.3 Contents of Labels. A Beginning-of-Volume Label Group contains valid values in all fields of the 
Volume Header Label (V0L1) as specified in 4.3. If the installation does not specify a value for Owner 
Identifier (CP 33-51), spaces are placed in that field by the system. 

A Beginning/End-of-File Label Group contains the following fields and values in the first File-Header 
Label (HDR1) and first End-of-File Label (E0F1): 

File Identifier (CP 5-21 ) any valid value 
Fi le-Set Identifier ( CP 22-27) any valid value 
File Section Number ( CP 28-31) 0001 
File Sequence Number (CP 32-35) 0001 
Generation Number 
Generation Version 

(CP 36-39) 0001 

Number ( CP 40-41) 00 
Creation Date (CP 42-47) any valid value 
Expirat ion Date (CP 48-53) any expired date 
Accessibility (CP 54) space 
Block Count ( CP 55-60) 000000 
System Code 
Reserved for Future 

( CP 61-73) system specified 

Standardization ( CP 74-80) spaces 

Note that an initialized volume is one that is intended to be used for output and will have its system 
header label rewritten with appropriate updates of fields. Additional system labels used by the system 
will then be written. 
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B5.4 Processing. The system prepares and writes the Volume-Header Label (V0L1). Then the installation 
volume label processing routine is invoked to prepare the User Volume Label Set (UVL1-UVL9). Finally, 
the system writes a labeled empty file and an End-of-File Label Group, and terminates the volume with a 
double tape mark. 

B5.5 On-Line Operation. An output function for on-line initialization may be provided at the option of 
the implementors of the system. A volume that is to be written with new files and file labels and that 
will retain no previously written files or file labels (a "scratch" volume) may be initialized with a 

new Volume-Header Label Set and a new User Volume Label Set before the file labels and file are written. 

85.6 Changes to Volume Contents on Reinitialization. Reinitialization may change the character code and 
the format of the labels of the volume to the character code and the label formats as specified by this 
standard. Reinitialization may change the tape density of the volume. The system implementation that 
performs this reinitialization reads and properly recognizes a Volume-Header Label as specified in this 
standard, in an earlier version of this standard, or in any other installation or parochial system 
standard. The Volume-Header Label contains a unique volume identifier field. 

The volume is written as specified in this standard. The source of the identifier to be placed in 
Volume Identifier (V0L1 CP 5-10) is the same or analogous field on the scratch volume, restructured if 
necessary to conform to this standard. Any restrictions on access to the volume imposed by this or an 
earlier version of this standard (that is. Accessibility (V0L1 CP ID), or any analogous restrictions 
imposed in any other standard the installation follows, are satisfied before allowing the volume to be 

overwritten. Fields in labels defined in parochial standards that are applicable to the fields defined 
in the volume label of this standard may be restructured to conform to this standard and included in the 
volume label. 

If any User Volume Labels or an analogous set of parochial labels exist on a volume, they may be 
restructured to conform to this standard and rewritten on the new volume. 

The first file on a volume written under this or any earlier version of this standard, or under any 
standard that the installation follows that contains fields analogous to Accessibility (HDR1 CP 54) and 
Expiration Date (HDR1 CP 48-53), is verified to be an expired file to which access is permitted. 

The requirements on the Volume-Header Label do not preclude any updating of the contents of the defined 
fields of the Volume-Header Label (for example, make Label-Standard Version a 3). Similarly, the 

requirements on the User Volume Labels do not preclude any updating of, or additions to the contents or 
the quantity of the User Volume Labels (such as a new date of initialization in a UVL label). The 

imposition of additional checks on security, etc by a system before permitting the volume to be 

overwritten are not precluded. 

The system implementors may permit a system administrator, operator, or other supervisory personnel to 
override any of these checks in order to avoid undue delay in processing. 

86. Copying 

86.1 Files. A file to be interchanged is either contained on the original volume or is contained as a 
copy on another volume. In either case the interchanged volume contains a Volume-Header Label (V0L1) 
with a Volume Identifier (V0L1 CP 5-10) that is unique at least within the originating installation. 
Further qualification of the volume identification can be made using Owner Identifier (V0L1 CP 38-51), 

which may contain an installation-assigned value. 

If the copy is one of multiple copies of the same file, or a backup copy of a file, then one set of 

specifications for establishing a copied file is as follows: 

(1) The following fields are unchanged: 

File Identifier (HDR1 CP 5-21 ) 
Generation Number (HDR1 CP 36-39) 
Generation Version Number (HDR1 CP 40-41) 

Creation Date (HDR1 CP 42-47) 

Record Length (HDR2 CP 11-15) 

(2) The following fields reflect the new configuration of the file set: 

File Set Identifier (HDR1 CP 22-27) 

File Sequence Number (HDR1 CP 32-35) 
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(3) The following fields reflect the new configuration of the file: 

File Section Number 
Block Count 

(HDR 1 CP 28-31) 
(HDR1 CP 55-60) 

(4) At the option of system implementors, a system may permit the following fields to vary: 

Expirat ion Date 
Accessibi lity 
System Code 
Record Format 
Block Length 
Buffer-Offset Length 

(HDR1 CP 48-53) 
(HDR1 CP 54) 
(HDR1 CP 61-73) 
(HDR2 CP 5) 
(HDR2 CP 6-10) 
(HDR2 CP 51-52) 

(5) The system copies Reserved for System Use (HDR2 CP 16-50) and other system labels (HDR3-HDR9, E0V3- 
E0V9, E0F3-E0F9) unless the system changes System Code (HDR1 CP 61-73). 

(6) The length of a file section is arbitrary, and a system copying a file may change sections to fit 
the volumes being written. 

(7) The blocking factor is arbitrary, and a system copying a file of fixed-length records (F) or 
variable-length records (D) may reblock records to fit the blocks being written. 

(8) The length of a record segment is arbitrary, and a system copying a file of spanned records (S) may 
resegment the records to fit the blocks being written. 

(9) At the option of system implementors, a system may permit a user to avoid changes in file 
sectioning, blocking, or segmenting. 

B6.2 Volumes. Duplicating a complete volume results in duplicated Volume Identifier fields (V0L1 CP 5- 
10) on the copied-to and copied-from volumes. Good installation control of tape volumes may be impacted 

by indiscriminate copying of full volumes. The practice should be avoided whenever possible for that 
reason. 

If the installation requirements dictate, a modified copy of a full volume including the system volume 
labels and user volume labels may be created. When such a copy is produced, the Volume Identifier (V0L1 
CP 5-10) field of the copied-to volume is retained on that volume. Some implementations of this standard 
utilize the Volume Identifier (V0L1 CP 5-10) of the first volume of a file set in File Set Identifier 
(HDR1 CP 22-27) of each file in the file set. When the first volume of a file set is copied using the 
modified-copy process, the copied-from volume should not be used subsequently to contain the first 
volume of a file set with any file identifiers that appear in the file set. User Volume Labels may 
contain information that is relevant only to the physical volume on which they are written. In such a 
case this information in these labels will not be valid when the volume is copied. Any errors in the 

writing of the copy will possibly result in skipped areas of erased tape that will not be present on the 
original volume and that will influence the length of tape required. Satisfactory completion of such a 
copy operation requires that the used portion of the copied-to tape be as long as or longer than the 

used portion of the copied-from tape. 

B7. Use of Undefined Record Formats 

Implementors of computing and operating systems may find that they have a requirement to accommodate 
records in a format that does not conform to one specified in this standard. If such records are 
required by a system, they may be incorporated into a parochial version of this standard and appear only 
on volumes that are identified as other than this version of the standard in Label-Standard Version 
(V0L1 CP 80). If volumes containing such record formats are interchanged, it is not within the purview 
of this standard. 

B8. Verification of Access 

B8.1 General. Before a system grants access to a volume to record new data, or to a file to read or 
overwrite existing data, verification of access is necessary to prevent inadvertent destruction or 
misuse of data. 

Verification of access involves three factors: expiration of existing data to be overwritten, 
identification of existing data to be used, and establishment of authorization to use the resource. 
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If verification fails, the system discontinues further processing of that volume. Overrides of failure 
of verification are described in this section. 

B8.2 Control over Access 

B8.2.1 Expiration of Existing Data. One requirement for access to a volume set to write new data is 
that the Expiration Date (HDR1 CP 48-53) for the existing data on the volume set past that point, if 
any, be expired. The system may request that another volume be mounted when an unexpired file is 
encountered. 

At the option of system implementors, a system may permit an override of an unexpired date to avoid 
undue delay in processing. This override capability is not available to the application program. 

At the option of system implementors, a system may permit further checks of an expired file before the 
file is purged. 

At the option of system implementors, more stringent rules for expiration (buffer period beyond 
expiration date, minimum retention period, physical deletion of nonaccessible volumes or files, etc) may 
be applied. 

B8.2.2 Identification of Existing Data. One requirement for access to a file is to uniquely identify 
the file. The name alone of a file is not always sufficient to establish unique identification. Multiple 
generations or versions of some files may exist, each of which bears the same File Identifier (HDR1 CP 
5-21). Unique file identification can almost certainly be attained by a combination of File Identifier, 
File-Set Identifier (HDR1 CP 22-27), Generation Number (HDR1 CP 36-39), Generation Version Number (HDR1 
CP 40-41), and Creation Date (HDR1 CP 42-47). As a practical matter, positive identification can often 
be secured by either the combination of File Identifier and File-Set Identifier (HDR1 CP 22-27), or the 
combination of File Identifier, Generation Number, and Generation Version Number. The combination of 
File Identifier and Creation Date, while not always unique, can be used to identify a file in 
interchange; the assumption is that different versions will not be in distribution simultaneously. 
Volume Identifier (V0L1 CP 5-10) and File Sequence Number (HDR1 CP 32-35) may be used to locate a file, 
but neither is used to establish file identification. 

At the option of system implementors, a system may maintain (for example, catalog) file identification, 

and associate the file identification with a symbol (such as a synonym, a program, or a user's name). 

At the option of system implementors, a system may permit an operator, a system administrator, etc, but 
not a user, to override a failure in file identification to avoid undue delay in processing. 

B8.2.3 Establishment of Authorization. One requirement for access to a volume set to write new data is 
that the volume Accessibility (V0L1 CP 11) be a space. If it is not a space, then additional controls 
are exercised. 

One requirement for access to an existing file is that both volume Accessibility (V0L1 CP 11) and file 
Accessibility (HDR1 CP 54) be spaces. If either is not a space, then additional controls are exercised. 

No explicit additional controls are specified in this standard. The following are examples of 
additional controls: 

(1) The character encountered in Accessibility is examined by an installation-provided security routine 
to determine that the routine recognizes and accepts the code as a valid accessibility indicator. The 

user or program may provide a matching or encompassing authorization indicator. 

(2) The file is associated with a string of characters, maintained in a system file. The user or 
program may provide a matching string of characters (password). 

At the option of system implementors, a system may permit an override of the accessibility check to 
avoid indue delay in processing. This override capability is not available to the application program. 

B8.2.4 Unauthorized Transfer of Control. In order to better ensure the security of data in a file, the 
system should prevent possible access to that file if an unauthorized transfer of program control is 

attempted. This may be done by forcing the closing of the file and rewinding and unloading the volume on 
which it resides. 

B8.3 Verification Procedures 

B8.3.1 Volune Initialization. Access to initialize a (new or degaussed) blank tape is always granted. 
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Access to rewrite unchanged an existing Beginning-of-Volume Label Group is granted if the existing 
first file has expired (See B8.2.1) and if authorization to access the volume, authorization to access 
the existing first file, and identification of the existing first file have been given. 

Access to reinitialize an existing volume, that is, to overwrite and change an existing Beginning-of- 
Volume Label Group (including a change in recording mode or density) is granted if the existing first 
file has expired (See B8.2.1), the owner identified in Owner Identifier (V0L1 CP 38-51) has authorized 
the change, and if authorization to access the volume, authorization to access the existing first file, 
and identification of the existing first file have been given. 

Access to rewrite or reinitialize an existing Beginning-of-Volume Label Group is not granted if the 
existing Beginning-of-Volume Label Group cannot be read because of hardware error, recording mode, 
density, parochial practice, or any other reason. This restriction does not apply to a utility program 
specifically designed to initialize or to reinitialize volumes. 

At the option of system implementors, a system may permit an override of the access checks to avoid 
undue delay in volume initialization. This override capability is not available to an application 
program. 

B8.3.2 New File. Access to a volume to record new data is granted if authorization is established to 
access the volume, if the existing file to be overwritten has expired (See B8.2.1), and if authorization 
to access and identification of the existing file to be overwritten have been given. 

At the option of system implementors, a system may permit requests for specific Volume Identifier (V0L1 
CP 5-10), same volune as another file of the same file set, any available (scratch) volume, or other 

specifications, or any combination of these. 

At the option of system implementors, a system may permit an override of the access checks to avoid 

undue delay in processing. This override capability is not available to an application program. 

B8.3.3 Existing File. Access to a file to read existing data is granted if the file is identified and 
authorization is established to access the file. 

Access to a file to extend or overwrite a portion of the existing data, incidentally to read existing 
data, is granted if the file is identified, authorization is established to access the file, and if the 
existing data have expired. 

At the option of system implementors, a system may permit an override so that a portion of an unexpired 
file may be overwritten or extended. This override capability is not available to an application 
program. 
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Appendix C 

Differences Between Versions of This Standard 

Cl. Identification of the Versions 

When the Label-Standard Version (V0L1 CP 80) has the value 1, It means that the volume was written 
according to the rules and options of Version 1 of this standard, ANSI X3.27-1969. When the Label- 
Standard Version (V0L1 CP 80) has the value 3, it means that the volume is written according to the 
rules and options of Version 3 of this standard, the present edition. 

C2. Differences and Reasons for Differences 

C2.1 General. The reasons for the differences between the versions fall into three categories: 

(1) Correction of technical errors and ambiguities in Version 1. 

(2) Clarification of requirements. This reduces the number of possibilities the system has to deal with 

and reduces ambiguity; for example, how the system writing the label and the system reading the label 
should deal with optional fields in mandatory labels and optional fields in optional labels is made more 
exact. 

(3) Enhancing the technical content of this standard. 

C2.2 Specific Differences. The differences between Version 1 and Version 3 are outlined in this 
section. In this Appendix, the meanings of the flags are as follows: 

* Increase in requirements by addition of new material, or by moving material from the Appendix to the 
body of the standard. 

+ Change to specification of format or content of an element recorded on a volume. 

/ Clarification or correction of error in specification. 

= Substantive editorial change. 

(1) Levels of labeling defined: 

* In Version 1, subsetting was neither implied nor precluded. In Version 3, specifications for levels 
of labeled volumes and descriptions of levels of label and file processing functions are added. 

This provides explicit subsets, to avoid confusion as to the requirements of this standard, and to 
ensure that products implementing only a subset can successfully interchange standard volumes with each 
other. 

(2) Scope expanded: 

* (a) In Version 3, requirements on implementations and volumes are added to the scope in Version 1. 

This is to clarify how to implement this standard. 

* (b) In Version 3, field of application is added to the scope of Version 1. 

This is to clarify the domain in which this standard can be useful. 

= (c) In Version 3, exclusions are added to the scope of Version 1. 

This is to clarify the bounds of this standard, and is consistent with the latest style guides. 

(3) References added: 

= In Version 3, cross-references to other standards pertinent to the interchange of information 
recorded on magnetic tape are added. 

This is to simplify the task of an implementor or user to determine where the specifications of which 
he should be aware can be found. 
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(4) Definitions expanded: 

= In Version 3, the following definitions are added to those in Version 1, with differences as noted 
after the list: 

application program 
blocked record 
double tape mark 
file section 
fixed-length record 
label and file processing functions 
label set 

record segment 
spanned record 

unblocked record 
unspanned record 
user 
variable-length record 
volume set 

All definitions were modified, but none substantively. 

This is to enhance the understandability of this standard. 

(5) Format of strings of characters in fields defined: 

+ In Version 3, the requirement on adjustment of values in fields and on fill characters is added to 

the requirements of Version 1. 

This is to ensure matches on comparisons of equal values. 

(6) Column Headings for 4.3 through 4.12 changed: 

= (a) In Version 1, "description" included format, processing, and intent, but not always consistently. 

In Version 3, "content" includes only format and intent, consistently. Processing appears elsewhere in 
Version 3. 

This is to improve the organization of this standard. 

= (b) In Version 1, reference was to field number. In Version 3, reference is to character position. 

This is to permit addition or deletion of field specifications without upsetting the reference numbers 

of the fields following the changed field in the label. 

* (c; In Version 1, the word "optional" appeared adjacent to the specification for the following 

fields: 

Generation Number (HDR1 CP 36-39) 
Generation Version Number (HDR1 CP 40-41) 
System Code (HDR1 CP 61-73) 
Buffer-Offset Length (HDR2 CP 51-52) 

(E0V1 CP 5-54) 
(E0V1 CP 61-80) 
(E0F1 CP 5-54) 
(E0F1 CP 61-80) 
(EOF2 CP 5-80) 

In Version 3, this word does not appear. 

This is to ensure that the labels accurately describe the file. 

(7) Volume Identifier (V0L1 CP 5-10) changed: 

= In Version 1, the name was "Volune Serial Number." In Version 3, the name is "Volume Identifier." 

This is to reflect that the field may contain nonnumeric characters, and to achieve consistency in the 
names of all identifiers. 
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(8) Owner Identifier (VOL1 CP 38-51) changed: 

= In Version 1, the name was "Owner Identification." In Version 3, the name is "Owner Identifier." 

This is to achieve consistency in the names of all identifiers. 

(9) Label-Standard Version (V0L1 CP 80) changed: 

= (a) In Version 1, the name was "Label Standard Level." In Version 3, the name is "Label-Standard 
Version." 

This is to avoid the implication of subsets or supersets. 

+ (b) In Version 1, the value was 1. In Version 3, the value is 3. 

This is to distinguish between the versions. 

+ (c) In Version 1, the description included the specification, '"space1 means the labels and data 
formats on this volume require the agreement of the interchange parties." In Version 3, this 
specification does not appear. 

This is to avoid stating specifications for nonusers of this standard. 

(10) File-Set Identifier (HDR1 CP 22-27) changed: 

= In Version 1, the name was "Set Identification." In Version 3, the name is "File-Set Identifier." 

This is to avoid ambiguity as to what kind of set is being identified and to achieve consistency in the 
names of all identifiers. 

(11) Record Format (HDR2 CP 5) changed: 

/ (a) In Version 1, V (variable length with binary count field) appeared. In Version 3, this format 
does not appear. 

This is because it is not feasible to attempt to interchange mixed codes between systems of possibly 
different architecture. 

/ (b) In Version 1, U (undefined) appeared. In Version 3, this format does not appear. 

This is because it is not feasible to utilize undefined format records. 

+ (c) In Version 3, S (spanned records) is added to the record formats in Version 1. 

This is to enhance this standard, and to satisfy a stated requirement of American National Standard for 
Bibliographic Information Interchange on Magnetic Tape, ANSI Z39.2-1971. 

(12) Reserved for System Use (HDR2 CP 16-50) changed: 

= In Version 1, the name was "Reserved for Operating Systems." In Version 3, the name is "Reserved for 
System Use." 

(13) Buffer-Offset Length (HDR2 CP 51-52) changed: 

= (a) In Version 1, the name was "Buffer Offset." In Version 3, the name is "Buffer-Offset Length." 

This is to more accurately describe the field that specifies the length of a buffer offset. 

= (b) In Version 1, the description stated, "inserted before a data block." In Version 3, content 
states, "inserted before the first record in a data block." 

This is more consistent with the specification of Block Length (HDR2 CP 6-10). 

(14) Sequence of End of Volume, End of File changed: 

= In Version 1, lists of labels were in the sequence V0L1, HDR1, E0F1, E0V1. In Version 3, lists of 
labels are in the sequence V0L1, HDR1, E0V1, E0F1. 
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This is to clarify the concept that E0V1 is an end-of- file-section label, whereas E0F1 is a label at 
the end of the entire file. 

(15) Second End-of-Volume Label added: 

/ In Version 3, the specifications for second End-of-Volume Label (E0V2) are added to those in Version 
1. 
This is to correct an oversight in Version 1. 

(16) Name of additional labels changed: 

= In Version 1, additional labels were called "Other Optional Operating System Labels," and the name 
was "Operating System Option." In Version 3, additional labels are called "Other System Labels," and the 
field name is "Reserved for System Use." 

(17) Reserved for Installation Use (UVLn) changed: 

= In Version 1, the field name was "User Option." In Version 3, the field name is "Reserved for 
Installation Use." 

(18) Requirement that system label sets be symmetric added: 

+ In Version 3, the requirement that system label sets be symmetric about file sections is added. 

This is to permit equal facility in reading a file forward or backward. 

(19) Consideration of a volume beyond the end of data added: 

+ In Version 3, the specification that the contents of the volume beyond the double tape mark at the 
end of the volume not be considered in information interchange is added. 

This is to avoid any implicit requirement for examining or erasing volumes beyond the end of data 
recorded according to this standard. 

(20) Alternate method for ending volumes deleted: 

* In Version 1, the alternate method for ending volumes by agreement of the interchange parties 
appeared in the Appendix. In Version 3, the alternate method for ending volumes does not appear in the 
standard. 

(21) Processing of Label Fields added: 

- In Version 1, some of the processing information appeared in "Format and Content of Labels" and some 
in the Appendix. In Version 3, all of the information is collected into one section. The source of the 
contents of label fields is clarified. 

* (a) Use of information in label fields: In Version 3, this section is added to reduce the ambiguity 
in how to process the contents of label fields. 

+ (b) Volume Identifier (V0L1 CP 5-10): In Version 3, the requirement that Volume Identifier be unique 
in an installation is added. 

This is to ensure more precise identification of a file. 

/ (c) User Volume Labels (UVL1-UVL9): In Version 1, no indication appeared as to how to determine if a 
particular label was significant to a particular installation. In Version 3, these labels are correlated 
with Owner Identifier (V0L1 CP 38-51). 

This ensures positive identification of the creator of these labels. 

/ (d) Owner Identifier (V0L1 CP 38-51): In Version 3, the recommendation that if this field is all 
spaces User Volume Labels should not be used is added to Version 1. 

This assists in positive identification of the creator of these labels. 

+ (e) File Identifier (HDR1 CP 5-21): In Version 3, the requirement that File Identifier be unique in a 
file set is added. 
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This is to ensure a more precise identification of a file. This also enhances the capability to search 
a file set for a specific file by name. 

/ (f) Generation Version Number (HDR1 CP 40-41): In the Appendix of Version 1, this number was 
specified to be zero for the first attempt to produce a file. In the body of Version 3, this number is 
specified to be zero for the first attempt to produce a generation of a file. 

This clarifies that Generation Version Number is reset to zero for each generation. 

/ (g) Expiration Date (HDR1 CP 48-53): In Version 1, this field controlled the remainder of a volume. 
In Version 3, this field controls the remainder of a volume set. 

This reflects that all of a file set is unusable beyond any part that is overwritten. 

/ (h) Block Count (HDR1 CP 55-60): In Version 1, this was stated to be the count of blocks written. In 
Version 3, this is the count of blocks appearing in the file section. 

This clarifies the case that a block may be written, backspaced, and rewritten (blocks written, 2; 
block count, 1). 

/ (i) System Code (HDR1 CP 61-73): In Version 3, the recommendation that if this field is all spaces 
unique system facilities should not be used is added to Version 1. 

This assists in positive identification of the creator of unique system facilities. 

/ (j) Block Length (HDR2 CP 6-10): In Version 1, it was not stated whether Block Length included 
padding. In Version 3, it is stated that Block Length includes padding. 

/ (k) Reserved for System Use (HDR2 CP 16-50): In Version 1, no indication appeared as to how to 
determine whether a particular field was significant to a particular system. In Version 3, this field is 
correlated with System Code (HDR1 CP 61-73). 

This clarifies an ambiguity in Version 1. 

= (l) Buffer-Offset Length (HDR2 CP 51-52): In Version 3, the requirement that this field is zero if 

buffer offset is not used is added. 

This is to ensure that the labels accurately describe the file. In a sense, this is not a new 
requirement, because it is unambiguously derivable from other specifications in Version 1. 

(22) Processing of labels added: 

= In Version 1, some of the processing information appeared in "Format and Content of Labels," and some 
in the Appendix. In Version 3, all of the information is collected into one section. Various processing 
situations are described in more detail. 

+ (a) In Version 3, the timing of the interfaces with regard to processing of user labels is added. 

This is consistent with American National Standard Programming Language COBOL, ANSI X3.23-1974, and is 
not inconsistent with any other standards for common programming languages. This is intended to avoid 
inconsistencies in future additions to language specifications of common programming languages. 

+ (b) In Version 3, the requirement that User Volume Labels (UVL1-UVL9) be accorded much the same 
treatment as the Volume-Header Label (V0L1) is added. 

This is to preserve and protect accounting or other data pertinent to the volume. 

/ (c) In Version 1, the requirement that the File-Header Label Set of a subsequent volume be an exact 
copy of its predecessor, except for File Section Number (HDR1 CP 28-31) appeared in the Appendix. In 
Version 3, the requirement that the File-Header Label Set of a subsequent volume be an exact copy of its 
predecessor, except for File Section Number (HDR1 CP 28-31), Generation Version Number (HDR1 CP 40-41), 
Creation Date (HDR1 CP 42-47), and Expiration Date (HDR1 CP 48-53), appears in the body of the standard. 

This is to be consistent with the definition of Generation Version Number to distinguish among 
successive iterations, and to permit partial iterations; for example, a rescue point at other than the 
beginning of the entire file. Furthermore, this is to ensure that a file is homogeneous on all of its 
volumes. 
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+ (d) In Version 3, the treatment of errors is expanded. 

This is to further safeguard volumes and information recorded on them in information interchange 
without unduly delaying processing. 

/ (e) Other System Labels (HDR3-HDR9, E0V3-E0V9, E0F3-E0F9) 

In Version 1, no indication appeared as to how to determine if a particular label was significant to a 
particular system. In Version 3, these labels are correlated with System Code (HDR1 CP 61-73). 

This clarifies an ambiguity in Version 1. 

(23) Additional figures added: 

= In Version 3, Fig. 4 through 8, showing unblocked and blocked fixed-length and variable-length 
records, are added to the figures in Version 1. 

This is to clarify this standard. No additional requirements appear. 

(24) Padding moved: 

* In Version 1, specifications for padding appeared in the Appendix, its use required the prior 
agreement of the interchange parties, and the recorder required knowledge of the architecture of the 
recipient. In Version 3, the specification appears in the body of the standard, its use does not require 
the prior agreement of the interchange parties, and the recorder no longer requires knowledge of the 
architecture of the recipient. 

This is to permit more free interchange from a word-oriented or a block-oriented computing system. 

(25) Requirement for file consistency added: 

= In Version 3, the requirement that all records in a file be recorded in the same format is added. 

This is to ensure that Record Format (HDR2 CP 5), that is constant for a file, accurately describes the 
file. In a sense, this is not a new requirement, because it is unambiguously derivable from other 
specifications in Version 1. 

(26) Requirement for constant recording density added: 

+ In Version 3, the requirement that the blocks on all volumes of a file set be recorded in the same 
density is added. 

This is to ensure that if a system can process any part of a file set, it can process the entire file 
set. 

(27) Block length limits deleted: 

= In Version 1, specific maximum block length was specified. In Version 3, a cross-reference to another 
standard appears. Maximum and minimum block length limits appear in the other standard. 

This is to avoid redundant, possibly inconsistent, specifications. 

(28) Block Sequence Indicator description deleted: 

= In Version 1, the Block Sequence Indicator description appeared in the Appendix. In Version 3, it 
does not appear. 

This is to clarify the actual requirements and to eliminate an option found to be unsatisfactory. 

(29) Explanatory material on diagnosis of "a" characters moved: 

= In Version 1, explanatory material on the diagnosis of "a" characters appeared in the body of the 
standard. In Version 3, this material appears in the Appendix. 

This is to remove motivational material from the body and to limit the body to specification. 
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(30) Additional explanatory material on the use of this standard is included in the Appendix of Version 
3. This assists implementors and users to take full advantage of the capabilities inherent in the 
particular design specified in this standard. No additional specifications or requirements are added. 



Appendix D. Considerations Associated with Changes and Additions to the Earlier Version 

Dl. Introduction 

D1.1 Role of Standardization in Interchange of Information Recorded on Magnetic Tape. With the 
completion of standards on the physical aspects of magnetic tape, one might well ask whether or not such 
standards guarantee the ability to exchange information recorded on magnetic tape between the equipment 
of various manufacturers. Presuming that they do in the hardware sense, such interchanges are possible. 

Probably nothing but a physical standard is required. Once the volume is mounted and the bit patterns 
are in main storage, it is possible, with some labor, to program an understanding of the information. 
However, it has been recognized for some time that an environment in which a single character code is 
used is more satisfactory than where several representations are used. That is, significant economies in 
recognition and interpretation become available. Hence, a character code for information interchange was 
specified. A standard character code is desirable to reduce the probability of error and 
misunderstanding, to reduce programming labor, and to provide a more satisfactory exchange. 

There is a programming cost involved in performing the various label and file processing functions. 
However, that programming is not really germane to the solution of the application programmer's problem. 
Although many of the attributes of data to be processed vary by application and therefore defy 
generalization, there are others that permit, with a degree of standardization, the performance of 
certain functions on a generalized basis rather than as a procedural function of an application program. 
With a minimum of standardization, it is possible to supply a set of programmed routines that perform 
these functions almost without knowledge of the applications programmer. Such a set of programmed 
routines are referred to as generalized routines, in the sense that a single set of routines can work 
with a wide variety of applications programs. Such routines have become part of a larger set, sometimes 
referred to as an operating system. 

The degree of standardization that permits the creation of many operating systems, each capable of 
providing the label and file handling functions applicable to sending and receiving volumes in the 
interchange environment, is included in this standard. 

D1.2 Functions of Labels. The basic functions of labels include: 

(1) Resource control: Identification of the owner and of the volume provide a tool for control of the 
resource within an installation and for its disposition after an interchange. 

(2) Data protection: A protective measure beyond that afforded by conventional file protect rings is 
provided through the expiration date. This date may be checked against the current date prior to writing 
on a volume to determine the availability of the volume for output. This checking capability can prevent 
the inadvertent destruction of data caused by an error in set-up procedure. 

NOTE: In addition, minimal protection against inadvertent disclosure of data is provided through the 
accessibility indicators. The effectiveness of these protective measures depends upon the specifications 
of the operating system to which the interchange volumes are sent, and to the fidelity of the recipients 
in accessing the volumes through an operating system providing protection. 

(3) Data identification: Positive identification of the input data is provided. This ensures that the 
application processes the correct data. The requirements for positive identification vary by 
application, and several techniques are included. 

(4) Data characterization: Formats for records and segments of records are provided. In addition, 
specifications on the use of each format, the permitted aggregations of records into blocks, blocks into 
file sections, file sections into files, and files into file sets are included. Certain of the fields in 
the labels contain file attribute parameters, specifying these and other similar characteristics. All 
these parameters are useful to an operating system for diagnosis of its capabilities with respect to the 
file or for adapting itself (dynamically) to process the particular configuration of the file being 
interchanged. 

(5) File positioning: Operating systems are aware of the relative positioning of the information. In 
particular, they are capable of detecting the beginning and ending of file sections and of files. The 
discrete label identifiers EOVn and EOFn distinguish between the end of a file section and the end of a 
file. The definition of the occurrence of all label groups and the specification of the positions of 
tape marks permit an operating system to easily maintain label processing and file processing modes. 

(6) Error control: A minimum of audit control on the reading of data is provided by means of the block 
count. Other fields enable control of error in sequencing through the sections of files, and the files 
of the file set. 
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NOTE: Additional capabilities for parochial use are provided; identification of the system that created 
the file enables the system that reads the file to determine how to respond to these capabilities. 

D1.3 Functions of Label and File Processing. Processing consists of six basic functions: 

(1) Positioning the volume 

(2) Checking input volumes to verify that the correct volume is mounted and to verify file 
identification, obtain additional characteristics of the file, and ascertain that access to the file is 
warranted 

(3) Checking output volumes for existence and certain content of labels in order to ensure that correct 
volumes are mounted and to prevent premature overwriting of important data 

(4) Writing new labels on output 

(5) Reading and writing installation and user labels, passing the information to/from an installation 
volume label processing routine or to application program file label processing routines 

(6) Deblocking and blocking records, passing them to/from an application program processing routine 

D1.4 Restriction of Data Codes to ASCII. In 6.1, it is specified that only the ASCII 7~bit code or its 
8-bit version as defined in the American National Standard Recorded Magnetic Tape for Information 
Interchange standards (ANSI X3.14-1973, ANSI X3.22-1973, ANSI X3.39-1973, and ANSI X3.54-1976) is used 
in records within the files to be interchanged. This is a reasonable requirement to enhance interchange 
by specifying one common code all systems can recognize, rather than requiring systems to recognize an 
ever-increasing number of codes. This reduces the probability of error and misunderstanding, reduces 
programming labor, and provides a more satisfactory exchange. 

D1.5 Impact on Operating Systems. This standard provides, through the specification of levels of 
labeling, for participation in the interchange environment of minimal operating system. Although some 
operating systems will tend to be more sophisticated even than one following the highest level specified 
in this standard, certain fundamental capabilities are provided for both the interchange and the local 
environment. On the other hand, this standard has been intentionally limited in scope so that future 
dynamic advancement of operating system theory and capabilities will not be hampered. In fact, such 
advancements have been anticipated. Portions of the labels have been reserved for operating system use, 
allowing for unilateral extensions, and portions of the labels have been reserved for future 
standardization, allowing for common advancement. 

D2. Automatic Label and File Processing Functions 

D2.1 General. This standard provides sufficient specifications for implementation of the generalized 
functions described in D2.2 through D2.6 in a dynamic, fully automatic, operating system. 

D2.2 Opening and Closing Files. There are many routine details involved in beginning and concluding the 
processing of files in an application program. These details can be accomplished by a generalized 
function. This function is frequently referred to as opening and closing, or label processing. This 
standard contains sufficient specifications for file positioning, system label processing, and user 
label processing that this function can be performed automatically and consistently. 

D2.3 Blocking and Deblocking of Records. In most cases the accumulation of several or many records into 
a single block will produce a great improvement in utilization of the medium as well as in control over 
the data. This can be accomplished by a generalized blocking and deblocking, segmenting and 
desegmenting, function. This standard includes sufficient specification that this function can be 
performed automatically for records that are invariant in length, for records that may vary in length, 
for records that are shorter than blocks, for records that are equal in length to blocks, and for 
records that are longer than blocks. There is no significant limit to the length of a record 
accommodated in this standard. 

D2.4 Volume Switching. The determination of end of available space on a volume on output, end of data on 
a volume on input, and switching to start using the next volume are bothersome chores. Especially when 
the data are buffered (a backlog of records already processed but not yet written or a backlog of 
records already read but not yet processed) is the synchronization of volume switching and file 
processing a nuisance. Since there should be no application dependency on volumes (especially for 
applications that benefit from device independence), this can be performed entirely automatically, 
including use of alternate drives when available. This standard contains sufficient specification to 
ensure that all needed file sections of a file are processed, and in the correct sequence. 
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D2.5 Error Detection. The amount of programmed error checking required to ensure proper hardware reading 
and writing of magnetic tape was given substantial consideration. Consideration was given in preparation 
of Version 1 to checksumming each block, sequentially numbering each block, and periodically recording a 
block or record count. The extent to which each of these checks were then used was discussed. At that 
time it was considered that only sequentially numbering blocks had merit. The argument for this facility 
was that it was additional assurance to detect omitted or spurious blocks. Furthermore, detecting such 
malfunction immediately could provide additional information to users and maintainers of the system. 
This could permit immediate programming corrective action, avoiding unnecessary processing and 
reprocessing of data in error. This also could lead to more rapid achievement of acceptable results. 

An important argument against the one-character block sequence indicator was the difficulty to 
optionally allow for it in software, relative to the anticipated benefits. It was also speculated that 
hardware accuracy would improve. The conclusion reached was that block counts recorded in the End-of- 
Volume and End-of-File Labels were necessary and sufficient. The Block Sequence Indicator was described 
in the Appendix for international accord. The specification of block counts is sufficient for detection 
of an error in processing a file section and for triggering manual or automatic corrective operations. 

This facility was reviewed in preparation of Version 3. The anticipated improvement in hardware was 
noted. Since it is anticipated that phase encoded tape will essentially supplant NRZI tape during the 
life of this version, the committee concluded that no relative benefit would be obtained by retaining 
this facility, and accordingly it has been removed from the Appendix. 

D2.6 Backward Reading. In general, the labeling system is expected to meet the needs of backward reading 
capability in all areas where it is likely to be implemented. Backward reading of blocked variable- 
length records or of segments of spanned records is not expected to be commonly used. Although such a 
facility could be provided using this labeling system, no special assistance has been provided in this 
labeling system to accommodate such implementation. 

D3. Labeling Systea Structure 

D3.1 General. The considerations given in D3.2 through D3.8 led to adoption of the specified labeling 
system structure. 

D3.2 Volume-Header Label (V0L1). In an interchange situation wherein many different installations 
prepare and submit data to a single installation, the recipient should have a way to identify the 
sender. The external labeling of the volume is not always reliable or sufficient. The Volume-Header 

Label (V0L1) on each volume is expected to satisfy identification requirements. Any restrictions as to 
access to the information recorded on the volume is indicated in the label. 

D3.3 User Voliae Labels (UVL1-UVL9). The task group realized that government security requirements could 
not be satisfied by a one-character accessibility indicator. This same consideration could also apply to 
industry, not only for security classification but also for other information about the volume. In order 
to permit the solution of this problem by installations. User Volume Labels are defined and included in 
this standard. 

D3.4 First File-Header Label CHDR1). Protection of a file is accommodated in the first label of the 
file. Thus unnecessary or unauthorized exposure is limited. Sufficient data to protect, secure, 
identify, and audit the file are on one label. Thus a system that does not dynamically adapt itself to 
the characteristics of the file can limit its attention to one label. 

D3.5 Second File-Header Label (HDR2). It is increasingly apparent that certain file attribute 
descriptions are desirable to be able to self-initialize an operating system dynamically to process a 
file. One method of doing this is to append such descriptions to the file. The second File-Header Label 
contains information such as record format, record length, block length, etc. This information is also 
of value to self-initialize general utility programs such as tape dumps and file reformatters. 

D3.6 Additional System Labels (HDR3-HDR9). In operating systems with specialized labeling functions, 
more information may be required than is provided in the first and second File-Header Labels (HDR1, 
HDR2). To provide for this information, space is reserved for system use in the second File-Header 
Label, and seven more labels are reserved for system use. The first four characters of these labels are 
defined in this standard. The remainder of these labels are defined by the designer or implementor of an 
operating system. When used, these labels are incompatible between different systems and can be ignored 
in interchange. 

D3.7 User File Labels (UtLa, UTLa). Users have required descriptive information about the file to enable 
their more generalized application programs to be self-initializing and have required summary 
information about the file for audit and control. In many designs of labeling systems space in the 
system labels was reserved for application programs, and these labels were examined by application 
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programs. The attempt to contain more and more information Led to expanding Labels and conflict over the 
contents. Furthermore, system labels contain accessibility and other information that should be examined 
by the system and not by the program being controlled. To resolve this conflict over resource and this 
conflict of interest, separate label sets are provided for users. These sets appear at the beginning of 
each file section for initialization and at the end of each file section for summarization. In some 
cases the labels at the beginning and end of file sections are ignored, and information is significant 
only at the beginning or end of the entire file or at both the beginning and end of the entire file. 

D3.8 Tape Narks. The tape mark is specified in this standard to have but one function: to delimit label 
groups and data. It is a trigger that causes an operating system to alternate between a label processing 
mode and a data mode and to determine the end of the file set. The actual configuration recorded upon 
and read from magnetic tape is not included in this standard, but it can be found in the appropriate 
recorded magnetic tape standards for the particular recording technique. (See ANSI X3.14-1973, ANSI 
X3.22-1973, ANSI X3.39-1973, or ANSI X3.54-1976, as appropriate.) 

However, it should be noted that this standard does state exactly where tape marks occur, and that they 
do not occur at any other place. The use of different kinds of tape marks or the inclusion of tape marks 
other than where specified in this standard may cause misprocessing of a volume, and thus it is not 
valid in information interchange. 

D4. Label Fields 

D4.1 General. The considerations given in D4.2 through D4.6 led to the adoption of the specified label 
field formats. 

D4.2 Identification. Fields are provided for identification of owners, systems, files, volumes, etc. By 
nature these are variable-length identifiers. Fixed-length fields are assigned for simplicity in label 
processing. It is felt that the length of each field assigned is sufficient to establish unique 
identification. 

D4.3 Date Foraat. The date format specified for use in labels is the ordinal date (YYDDD). It is 
recognized that calendar date format (YYMMDD) has also been standardized. The former format is specified 
for the following reasons: 

(1) The ordinal format permits better efficiency in operating system date manipulation functions, in 
terms of storage and performance. Typically a user determines the retention period for the file, that is 
expressed as the number of days following creation date that the file should be retained. The expiration 
date can be calculated by adding the retention period to the creation date. The YYDDD format forces 
fewer carries, and a less complex algorithm, than the YYMMDD. 

(2) This is a specialized use of date, manipulated only by an operating system. 

(3) This format is compatible with that appearing in volumes written according to Version 1 of this 
standard. 

D4.4 Accessibility. "Accessibility" as used in this standard refers to such categories of information as 
company confidential, proprietary, payroll, social security, or tax information. This field may be used 
as a "lock" on the accessibility of the information. In some applications, a simple "lock and key" may 
not provide the desired degree of security. Any additional security may be implemented through the use 
of User Volume Labels (UVL1-UVL9). 

Volume accessibility can be interpreted as a factored control for all the files in the volume set; 
satisfying volume accessibility implies satisfying file accessibility. It can be interpreted as control 
over the disposition of a volume. Because an earlier recording can be detected by sensitive instruments, 
even though overwritten, a volume accessibility may act as a floor for control over the volume or as a 
ceiling for the sensitivity of the material written on the volume. It can be interpreted as an 
additional control; satisfying volume accessibility is a prerequisite to satisfying file accessibility. 
This standard assumes the last interpretation. 

Selective security of individual records may be useful in some environments; for example, a file 
containing records of several departments, in which a manager can access only records of his own 
department. This standard contains no facilities for selective security of individual records. 

D4.5 Maxiaua Block Length. In Version 1 of this standard, block length was constrained to 2048 
characters to ensure capability to process an interchange volume on small systems and to ensure 
accommodation by reasonably sized buffers. This provision is repeated in recorded magnetic tape 
standards. To avoid redundancy, the provision was deleted from this version; however, by reference to 
recorded magnetic tape standards, the provision is yet effective. 

63 



04.6 Block Sequence Indicator. The requirement for block sequence indicator was reconsidered. While the 
use of block sequence indicator may be of value in alleviating a problem in 800-bpi NRZI tape, the 
problem does not exist when a phase-encoding technique is used. As it is anticipated that phase-encoded 
tape will essentially supplant WTZI technology during the period of development of this revision, the 
X3L5 Committee found that the requirement for block sequence indicator in this revision would be too 
late for current equipment. The committee concurred with the conclusions in D2.5 that no relative 
benefit would be obtained by retaining this facility. 

D5. Other Raj or Changes 

D5.1 General. The considerations given in D5.2 through D5.6 led to the adoption of other major changes. 

D5.2 Elimination of Optional Fields. ANSI X3.27-1969 called certain fields "optional." These fields had 
to occupy space, and they had to contain valid characters. In that sense the fields were required and 
not optional. 

These fields included the following: 
HDR1 : Generation Number 

Generation Version Number 
System Code 

HDR 2: Positions 5-80 

EOF 1, E0V1: Positions 5-54 
Positions 61-80 

EOF 2: Positions 5-80 

In Version 3 the notation "optional" has been removed. Specific requirements for format, content, and 
processing, as appropriate, appear within the body of this standard. 

05.3 Format V Records. ANSI X3.27-1969 included an additional record format (V) in which the record 
length was recorded as a binary number. It was later realized that mixed character and noncharacter 
representations (or even mixed characters from different codes) cannot be handled in interchange between 
independent systems of potentially different architecture that may require the data to be translated 
to/from the interchange code from/to the internal processing code. Therefore, the constraint was imposed 
that all data on the volume are recorded in characters. This is consistent with the constraint that the 
interchange code is ASCII (see D1.4). The record format V, though used in certain systems as a parochial 
format, cannot be used in interchange, and therefore the specification was deleted from Version 3 of 
this standard. 

D5.4 Spanned Record Format. Compatibility with the work of American National Standards Committee on 
Library Work, Documentation, and Related Publishing Practices, Z39, has been an important consideration 
in the decision to include spanned records in Version 3 of the standard. The selection of the format 
(Segment Indicator followed by length) for the Segment Control Word was made, in Version 3, to assure 
compatibility with ANSI Z39.2-1971 for text on magnetic tape. Neither blocked variable-length records 
(D) nor segments of spanned records (S) were designed for convenience in reading backward. 

D5.5 Format U Records. ANSI X3.27-1969 included an additional record format (U) for use when the records 
used did not meet the definitions that were included elsewhere in the standard for record formats. This 
undefined record format required that Record Length not be specified. This record format did not prove 
useful to parochial systems and required agreement between interchange parties for use between systems. 
Version 3 has removed U format definition from the standard. Parochial versions of the standard may, of 
course, define other formats that are useful to those systems in their local environment. 

05.6 Levels of Labeling. Three principal reasons for the definition and inclusion of levels of labeling 
in Version 3 are: 

(1) It was observed that implementations of Version 1 of this standard chose subsets for implementation 
and that those subsets served the purposes of interchange for those implementations. 

(2) It was observed that a nunber of other complex software standards had successfully established 
subsets or levels of those standards. 

(3) It was clear that the new technical requirement of spanned record support would not be of general 
use to all systems. 

These facts, along with the committee's recognition that it should provide for orderly conversion to 
the new version, furnished justification for definition of levels. 

The committee realized that the content of the levels defined, as well as the number of such levels, 
might not be optimal for every situation. In the interest of promoting maximum interchange it was 
decided, however, that no more than four levels, containing the specifications described in this 
version, should be introduced at this time. It is understood that additional levels could be defined in 
later versions without obsoleting the implementations that are produced before the new version is 
adopted. 
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(Including the District of Columbia) for Information Interchange 
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