


















































































Number of Equal-Length Records per Track 
-

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Maximum Number of 
Bytes per Record 3625 1740 113] 830 65] 532 447 384 334 295 263 236 213 193 177 162 149 138 127 118 
without Key Field 

-- --- --
Maximum Number of 
Bytes per Record 3605 1720 1111 811 632 512 428 364 315 275 244 217 194 174 158 143 130 119 108 99 
with Key Field 

-

Figure 27. Bytes per Record vs Records per Track (2311) 

Per Track 

Disk Storage Drives 

Cylinders 

Tracks 

Bytes (Alphameric Characters) 7,294 

Packed Decimal Digits {Numeric Only} 14,588 

NOTE: All figures are based on one record per track • 

• Figure 28. IBM 2314 Storage Capacity 

IBM 2314 DISK ACCESS STORAGE FACILITY 

The IBM 2314 Direct Access Storage Facility 
consists of eight on-line disk storage 
modules, one spare (off-line) module, and 
an integral control unit. The spare module 
is available for immediate use if servicing 
or routine maintenance is necessary on any 
of the other modules. Of the total of nine 
modules, any eight can be on line at a 
time. Each disk storage module has an 
individually addressable access mechanism, 
and uses a removable and interchangeable 
IBM 2316 Disk Pack to provide programming 
flexibility and virtually unlimited offline 
storage capacity. 

Access Mechanism and Disk Organization 

Information is written on and read from 
disk surfaces of the 2316 disk packs by 
read/write heads in the 2314. The 20 
read/write heads at each disk-module loca­
tion are positioned by a movable comblike 
access mechanism. Each disk module has its 
own access mechanisma Two read/write heads 
are attached to each arm of an access 
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Per Disk 
Per Cylinder Storage Module Per IBM 2314 

8 

200 1,600 

20 4,000 32,000 

145,880 29,176,000 233,409,000 

291,760 58,352,000 466,816,000 

mechanism. Because all 20 read/write heads 
are always positioned in the same vertical 
plane, 20 tracks are availclble for reading 
or writing purposes �w�i�t�h�o�u�t�~� movement of the 
�a�c�~�e�s�s� mechanism. Figure 24 shows how the 
entire disk pack consists of 203 concentric 
cylinders of information. The numbering is 
from 000 (outermost �c�y�l�i�n�d�E�~�r�)� to 202 
(innermost cylinder). Tracks in cylinders 
200 through 202 are alternate tracks that 
can be used if any of the t:racks in cylin­
ders 000 through 199 should become defec­
tive. 

storage and Record Capacity 

Because each record has certain nondata 
areas (such as count fields and gaps), the 
net data storage capacity of tracks varies 
with the number of records. With one 
record per track, each track has a data 
capacity of 7294 bytes. 

Because of the high-density recording 
method used by the 2314, minute contamina­
tion particles can affect data reading and 
writing and may cause loss of bits. There­
fore, 203 tracks per disk surface are pro-



Track Capacity in Bytes Bytes Per Data Record 
- Storage ------

When RO is Used as Specified Data Records (except for last record) Last Record 
Device -- -

By IBM Programming Systems Without Key With Key Without Key With Key 
-- --

2314 7294 
2137 2137 

101 + 2048 (DL) 146 + 2048 (KL + DL) DL 45 + KL + DL 

Record RO used as specified by Number of 'Equal Length Records That Can Be Stored on a 2314 Track 

IBM Programming Systems. No 
.-----,--

::I~lE 
application data; KL == 0; DL == 8 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

"'-_." 

Bytes per record without key 7294 3520 229B 1693 1332 1092 921 793 694 615 550 496 450 411 377 347 321 
-"-- ---". _._._-

Bytes per record with key 7249 3476 2254 1649 1288 1049 877 750 650 571 506 452 407 368 333 304 277 

8 

o 

5 

RO == Record 0 (track descriptor record) 

DL == Data Length 

K L == Key Length 

• Figure 29. Record Capacities 

vided to ensure that a capacity of 29.17 
million bytes (based on 200 t_racks) is 
maintained for the life of the disk pack 
(Figure 28). 

Record capacities for the 2314 are list­
ed for records with keys and without keys 
in Figure 29. Further information on the 
2314 is available in the publication, IBM 
§ystem/360 Component Descrip!:ions_- 231~ 
Direct Access Storage Facili t:y and 2844 
Auxiliary storage Control, Form A26-3599. 

IBM 2321 DATA CELL DRIVE 

The IBM 2321 Data Cell Drive is a device 
for storing data on magnetically coated 
strips. Two hundred s.trips are contained 
in a single removable and int:erchangeable 
cell assembly (see Figure 30). Ten cell 
assemblies, each containing t:wenty sub­
cells, can be mounted on a data cell drive 
at one time. A rotary positioning system 
positions a selected subcell of ten strips 
beneath an access station. At this sta­
tion, a selected strip is wit:hdrawn from 
the subcell and rotated past a read/write 
head element for data transfer. The strip 
is then returned to its original location 
in the subcell. 

Read/Write Head Block 

The read/write head block contains 20 mag­
netic elements. It can be positioned to 
one of five positions, creating five cylin­
ders of 20 data tracks each and providing 
read/write access for the 100 recording 
tracks per strip. The head block is posi­
tioned during access time. 
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Drum Drive 

Data Cell 
(Contains 
200 Strips) 

Read/Write 
Head 

Figure 30. Data Cell and Strip Selection 
(2321) 

Storage Capacity 

Figure 31 illustrates the capacity of a 
2321 data cell, based upon 2,000 bytes per 
track. Formulas for determining record 
capacity per track are available in IBM 
2841 Storage Control Unit, Form A24-3254. 

MODEL 1 
Capacity 

8-Bit Packed Decimal 
Alpha-numeric Mode Digit tv10de 

Track 2,000 4,000 

Cylinder 40,000 80,000 
r---" 

Strip 200,000 400,000 

Subcell 2,000,000 4,000,000 
r" 

Data Cell 40,000,000 80,000,000 

Full Array 400",000,000 800 ,000 , 000 

Figure 31. 2321 Data Cell Capacity 
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DASD TRACK FORMAT 

The 2311 Disk Storage Drive and the 2321 
Data Cell Drive use a track format consist­
ing of an index marker, a home address, and 
one or more data records. An address mark­
er precedes each data record (except the 
first one, as explained later) to indicate 
the beginning of a new record. Each track 
area is separated by a gap. Figure 32 is a 
schematic representation of a DASD track. 
The various areas of the track format are 
described as follows: 

Index Marker: The index marker indicates 
the physical beginning of each track. 
There is one index marker per track. 

Home Address: There is one home address 
per track. This address is 7 bytes in 
length and is recorded in binary code. The 
home address defines the location of the 
track in terms of the physical parameters 
of the files. Home addresses are written 
on the track by an initializing utility 
program, which will be explained later. 

Figure 33 is a schematic representation 
of the home-address area. 



~Record Zero: RO - ......... 1.----------Record One: Rl -------

] G~'__~_d_;:_e_r~Gap'__~_~;_re_es_s~G~1 ~:~}apl ~: IGa
p ~~= Gap ;;::' Gap I ~~:a IGa

p 
,___D_A_T_A_A_RE_A __ _ 

--1 .... 1·----------Record Two: R2 -----------, ... II-4~----Record Three: R3 1 etc. -----

Jop ~~_~_~_~:_S:..JGap L--~_;e_u;_t ~Gap ~:a IGa
p 

,-1 ___ D_A_TA_A_RE_A __ ~IGap ~~;:: Gap 
Count 
Area !;lE Gap OGap Da'a 

Figure 32. Schematic Representation of DASD Track (with Key Area) 

The Flag Byte: The flag byte is record­
ed on the track during a write-home­
address operation. This flag infor­
mation byte indicates the condition 
of the track and is automatically 
propagated to all records as they 
are recorded on the track. 

The Address: The four byt;es containing 
the cylinder number and head number 
given the physical location of the 
track. 

The Check Bytes: Two check bytes con­
tain the 16 check bits used to veri­
fy the validity of reading and writ­
ing. Thes e check bytE~s are a func­
tion of the record-verification 
circuits of the systems. They are 
automatically appended to each sep­
arate area written on a DASD track. 
The two bytes are not included in 
the count field's key length and 
data length when the length of the 
correspon:iing areas al~e defined. 

] 

Index 

Gap ,-_M_or_ke_r-....J Gap 

Home Address 

Cylinder Head Check 
Flag 

BYT Byte 
clC H/H 

Figure 33. Schematic RepresEmtation of the 
Home Address 

Record Zero (RO) 

The first record on every track (record 
number zero: RO) is used primarily to 
facilitate the use of an alternate track, 
when the original track is found to be 
defective. Referred to as the track­
descriptor record or record :~ero (RO), this 
record is unique in that it is not preceded 

by an address marker and does not contain a 
key area (key length is always zero). 
Figure 34 is a schematic representation of 
the Record Zero. 

The count area is similar to other 
records as described in the following para­
graph. The data area can be used to main­
tain updated information about the data 
records on the track. A discussion of the 
capacity-record portion of this data area 
is contained in the section Direct-Access 
Method. 

DASD RECORD FORMAT 

There are three basic parts to each DASD 
record: the count area, the key area 
(optional), and the data area. Figures 35 
and 36 are schematic representations of a 
record with a key area and without a key 
area. 

The Count Area: The count area consists 
of the flag byte recorded from the 
home address flag byte, the iden­
tifier field, the key length, the 
data length, and check bytes. This 
area is recorded in binary notation. 

The Identifier Field: The identifier 
field (record ID) of five bytes 
contains the cylinder number, the 
head number and the record number to 
define the physical location of the 
record. The record number is the 
sequential position of the record on 
the track. Record number zero (RO) 
is the first record on the track and 
each succeeding record is numbered 
in ascending order. 

The Key Length: The key length is one 
byte and denotes the number of bytes 
in the key portion of the record, 
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but does not include the two check 
bytes. If~he record does not con­
tain a key area, key length is 
recorded as zero. 

The Data Length: The data length is two 
bytes long and specifies the number 
of bytes in the data portion of the 
record, but does not include the two 
check bytes. ---

The Key Area: The key area consists of 
the key field and two check bytes. 
The key is an external number, such 
as part number or employee number, 
that identifies the information 
stored in the data portion of the 
record. rhis field will usually be 
the major control field of the logi­
cal data record to which it is 
appended. The key length can vary 
from zero to a maximum of 255 bytes. 

The Data Area: The data area contains 
the information stored in the file, 
plus two check bytes. The data area 
can be one logical record or many 

logical records blocked together. 
Records on the same track can vary 
in length in the key area and in the 
data areas. The length of the data 
area is defined by 1:he data-length 
field. 

DASD INITIALIZATION AND MA~[NTENANC~~ 

INITIALIZE DISK/DATA CELL PROGRAMS 

Initialize-disk and initialize-data-cell 
utility programs are provided as part of 
the IBM System/360 Disk Operating System 
package. Initialization programs are pro­
vided to prepare disk packs and data cells 
to be used. As the packs and cells are 
received by an installation, the programs 
are used to write standard home addresses 
and track description records (record zero) 
and to make a surface analysis to identify 
defective recording surfaces (if any). The 
program will write the volume label and 

Count Area------..... --II ... , .... ------Data Area -------1 
Ide~tjfjer 

Data 
-£ Check 

2 '"U Length Bytes Cylinderi Head 5 Ol 
>.. c: 

c:c u Q) 

C I C H I H 
~ ...J 

I I 8' >.. 
R Q) u:: ~ 

Th is area is used for the 1 
Capacity Record Option (DTFDA) Check 
or the Cylinder Overflow Bytes 
Control Record (DTF IS) 

Gap 

Figure 34. Schematic Representation of Record Zero 

r-----Count Area ----....;I--tl t----Key Area--l 1-011

1----- Data Area -----1 
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..t: 
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Q) 
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-l 

>.. 
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Length) 
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Figure 35. Schematic Representation of a DASD Record with a Key Area 

"'I~------Count Area-------tootl I I ..... -------Data Area 

] 

Address 
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Identifier 
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U ...J 
Ol 

C I C H I H 
~ >.. I I 0 

R 
CII 

u.. ~ 
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Figure 36. Schematic Representation of a DASD Record Without a Key Area 
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establish the volume table of contents 
(VTOC) area to be used fdr cataloging file 
labels. For further details on the VTOC 
see the section ~abel~. 

The initialization programs are also 
used to reinitialize disk packs or cells 
when job requirements changE!. To guard 
against accidental reinitialization of 
devices containing valid dat~a fields, the 
VTOC is checked for labels reflecting unex­
pired data files. 

Home Address and Record Zero Generation 

When the initialization programs write the 
home address and record zero fields on each 
track, a verification of the accuracy of 
recording is made. If a home address and 
record zero (RO) cannot be successfully 
written on a track, a message will be 
printed indicating the error. The 
pack/cell will be deleted from the job if a 
home address andlor record zero cannot be 
written on one or more tracks. The remain­
der of the storage area will be analyzed 
before the device is deleted. The program 
will continue processing the next device, 
if present. 

PHYSICAL IOCS AND DEFECTIVE DASD TRACKS 

Discovery of a Defective Tralck 

Whenever a record cannot be successfully 
read from a DASD track with standard error 
recovery procedures, a messalge indicating 
the error condition and the address of the 
track which failed is issued to the opera­
tor. If the error condition is not accep­
table to the program (processing cannot 
continue), the program is terminated. DASD 
IOCS provides the facility, in the Verify 
Option, to read each record as it is writ­
ten to verify that it was written correct­
ly. The user must request t:he Verify 
Option by specifying VERIFY==YES in his DTF 
entry for the file. The CC~l Skip bit pro­
vides this verification capalbility without 
requiring an 1/0 area for the record. If 
the Verify procedure is not used, write 
data checks will not be discovered until 
the record is later read for processing. 

Correction of a Defective Track 

The operator should note the address of the 

I defective track and later process the IBM 
Systeml360 DOS Alternate Track Assignment 
program which flags the defective tracks 
and assigns alternate tracks to replace 
them. A portion of each DASD volume is 
reserved for alternate tracks, i.e., the 
last three cylinders of each disk and the 
last four strips of each cell. 

Previously Established_Defective Tracks 

Whenever a DASD device detects that a 
flagged defective track is being accessed 
(every count field on the track contains 
this flag), it indicates the rrack Condi­
tion Check error condition. When this 
condition occurs, physical IOCS error reco­
very procedures retrieve the address of the 
assigned alternate track from record zero 
(RO) of the defective track and restart the 
channel program on the assigned alternate 
track. 

Whenever a channel program operating in 
multiple track mode reaches the end of an 
alternate track, the DASD device detects 
this and indicates the Track Condition 
Check error condition. Physical IOCS 
retrieves the address of the defective 
track from record zero (RO) of the alter­
nate track and restarts the channel program 
on the track following the defective track. 
The problem program is therefore never 
concerned with flagged defective tracks or 
alternate tracks. 

DASD LABELS 

The IBM System/360 Disk Operating System 
provides positive identification and pro­
tection of all DASD files by recording 
labels on each volume (pack or cell). 
These labels ensure that the correct volume 
is used for input and that no current 
information is destroyed on output. 

Certain standard labels are required for 
all DASD files, although it is possible to 
process files with the physical 1/0 macro 
instructions (EXCP) without processing any 
labels. When using any of the logical IOCS 
routines, labels must be processed for each 
data file. A special IOCS facility (DTFPH) 
is also provided to allow label processing 
when using physical 1/0 macro instructions. 
In addition to the required standard 
labels, logical IOCS provides facilities 
for optional user labels. 

DOS Data Management Concepts 47 



The standard labels include one volume 
label for each volume and one or more file 
IabeIs for each logical file on the volume. 
There may be user volume labels and, in 
some cases, user header labels and user 
trailer labels. 

Note: User file labels are processed by 
IBM System/360 Operating System. 

STANDARD VOLUME LABEL 

The standard volume label identifies the 
entire volume (cell or pack). Every volume 
used in the Disk Operating System environ­
ment must have a standard volume label. It 
is always the third record on cylinder 0, 
track O. The first two records on this 
track of every resident pack are IPL 
records, otherwise the records contain 
binary zeros. The volume-label record has 
a 4-byte key field and an aO-byte data 
field. Both the key field and the first 
four bytes of the data field contain the 
label identifier VOL1. The format of the 
data field is shown in Appendix A. 

The volume label contains a volume seri­
al number. This number is assigned when 
the volume is prepared for use in the sys­
tem, and the number is never changed. It 
is repeated in the labels for all files on 
the volume. 

The only other field in this label that 
is used by the Disk Operating System pro­
grams is the address of the area containing 
the file labels. 

Additional Volume Lab~ls 

The standard volume label can be followed 
by one to seven additional volume labels 
(starting with the fourth record on cylin­
der 0, track 0). These labels must contain 
the label identifier VOL2, VOL3, etc. in 
the 4-byte key fields and in the first four 
bytes of the data fields. The other 76 
bytes can contain whatever information the 
user requires. rhese labels are not read 
or processed by IOCS. If required, they 
must be read by using physical I/O macro 
instructions. 

Creation of Volume Lapels 

All volume labels (the standard label and 
any additional labels) are written by the 
initialize-disk or initialize-data-cell 
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utility programs at the time the pack or 
cell is prepared for use. The information 
in the standard volume label is checked, 
but never altered, by 10CS during file 
processing. 

STANDARD FILE LABELS 

A standard file label or set of file labels 
identifies a particular logical file, gives 
its location(s) on the pack or cell, and 
contains information to prevent premature 
destruction of current files. The indexed­
sequential file management system also 
supplies and maintains info:cmation in the 
file labels to further define an indexed­
sequential file. Other fields within the 
file labels are set aside for use by the 
Operating System/360 management features. 
The number and format of labels required 
for anyone file depends on the file 
organization structure and the number of 
separate areas (extents) used by the file 
(see Standard File Label Formats). 

Volume Table of Contents (v~rOC) 

All standard file labels are grouped 
together and stored in a specific area on 
the pack or cell. Because I=ach file label 
contains file limits, the group of labels 
is essentially a directory of all data 
records on the volume. Therefore, it is 
called the volume table of contents (VTOC). 
The VTOC itself is a file of records (one 
or more standard label records per logical 
file) and is defined as such with its own 
file label. The label of the VTOC is the 
first record on the VTOC. This label iden­
tifies the file as the VTOC file and gives 
the file limits of the VTOC .. 

Preformattinq the VTOC: The VTOC is pre­
formatted by the initialize--disk or 
initialize-data-cell program. The user 
specifies its location and length when 
initially preparing the volume for use. It 
can be placed anywhere within the volume 
with the following restrictions: 

1. For the 2311, it must be within cylin­
ders 0-199 (cylinders 200-202 are used 
as the alternate track area). For the 
2321, it must be within ~ubcell~ 
strip 0, cylinder 0 and subcell 19, 
strip 5, cylinder 4 (strips 6-9 are 
used as the alternate track area). 

2. If it is on a system residence disk 
pack, it must be outside of the resi­
dence area. 

3. It must be one or more full tracks, 
with the single exception noted in 



number 5. 
4. It must be contained within one cylin­

der. It cannot overflow onto another 
cylinder. 

5. If it is on a disk pack that is not 
used for system residence, it can begin 
on cylinder 0, track 0, immediately 
following the last volume label. 

The utility program used for preformatting 
writes the foundation records that are to 
be filled in later. Each record location 
is written with a 44-byte key field and a 
96-byte data field. Both these fields in 
each record are filled with binary zeros. 
The initializing program then writes the 
label for the VTOC itself in the first 
record location. This label is described 
as Format 4 under Standard File Label For­
mats. 

The second record in the VTOC is also 
reserved at this time by inserting a hexa­
decimal 05 in each of the f i:r'st four bytes 
of the key field and a EBCDIC value 5 in 
the first byte of the data field. This 
label is used by the Direct-Access Device 
§.pace ~anagement (DADSM) facIlity of Oper­
ating System/360. It is not used or main­
tained by the Disk Operating System pro­
grams. The label is describ€!d as Format 5 
in the next section. 

STANDARD FILE LABEL FORMATS 

All standard file labels are written in the 
preformatted 140-byte records in the VTOC 
(44-byte key and 96-byte data). The field 
types contained within the labels written 
for data files follow three standard for­
mats. In addition to these t:hree formats, 
there are the two special labels: the one 
used for the VTOC itself, and the DADSM 
label (see preformatting the VTOC). The 
format of a label is identified by the 
value in the first byte of the data field. 
This is an EBCDIC value from 1 to 5 indi­
cating label format 1 to 5. 

Format 1: This format is us«~d for all 
logical files. It is always the first of 
the series of labels when a file requires 
more than one label (as discussed in for­
mats 2 and 3). 

The format-1 label identifies the logi­
cal filej(by a file name assigned by the 
user and included in the 44-byte key area), 
and it. contains file and data-record speci­
fications. It also provides the addresses 
for three separate areas (ext.ents) for the 
file.. If the file is' scatte:ced over more 
than three separate areas, a format-3 label 
is also required. In this case, the 
format-1 label points to the second label 
set up for the file on this 'volume. 

If a logical file is recorded on more 
than one volume, a format-1 label is always 
in the VTOC for each volume. The format-1 
label is illustrated in Appendix B. 

Format 2: This format is required for any 
file that is organized by the indexed­
sequential file management system. The 
44-byte key area is not used by the Disk 
Operating System programs. Operating 
System/360 uses this area to describe the 
second-level and third-level master 
indexes. The 96-byte data area contains 
additional specifications unique to this 
file organization (such as the track res­
erved for indexes). 

If an indexed-sequential file is record­
ed on two or more volumes, the format-2 
label is used on the first volume only. It 
is no~ repeated on the additional volumes 
(as the format-1 label is). The format-2 
label is illustrated in Appendix C. 

Forma:£2.:.. If a logical file uses more than 
three extents of any volume, this format is 
used to specify the addresses of the addi­
tional extents. It is used only for extent 
information, and the entire 140 bytes pro­
vide for as many as 13 extents) 

The format-3 label is pointed to by the 
format-1 label for the logical file or by a 
preceding format-3 label. It is included 
as required on the first volume or any 
additional volumes if the logical file is 
recorded on two or more volumes. The 
format-3 label is illustrated in Appendix 
D. 

Format 4: The format-4 label is used to 
define the VTOC itself. This is always the 
first label in the VTOC. This label is 
also used to provide the location and num­
ber of available tracks in the alternate 
track area. The format-4 label is illus­
trated in Appendix E. 

Format 5: This label is used by the 
System/360 Operating System for Direct­
Access Device Space Management (DADSM). 
The Disk Operating System programs do not 
use or maintain this label, although it is 
reserved by the initialize-disk and 
initialize-data-cell utility programs. The 
format-5 label is illustrated in Appendix 
F. 

DASD USER HEADER AND TRAILER LABELS 

The user can include additional labels to 
further define his file, if he desires, 
provided the file is processed by the rou­
tines of either the sequential or the 
direct-access methods or with the physical 
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I/O macro instructions (DTFPH). The DTFSD 
and DTFSR routines allow as many as eight 
user header labels and as many as eight 
user trailer labels. The DTFDA and DTFPH 
routines allow as many as eight user header 
labels, but no user-trailer labels. The 
DTFIS routine (for indexed-sequential 
files) makes no provision for any user 
labels. 

Note: All eight additional user labels may 
be used with a 2311 file. Five 
additional user labels are the maxi­
mum possible with a 2321 file. 

User header and trailer labels are not 
stored in the VTOC. Instead, they are 
written on the first track of the first 
extent allocated by the user for the logi­
cal file. The user label track is defined 
by IOCS as a separate extent in the 
format-1 label for the file. If a file is 
written on two or more volumes, the user 
label track is reserved in the first extent 
of each. 

The user header labels are read after 
the standard file labels are processed. As 
each user header label is read, the DTF 
routine branches to a routine supplied by 
the user to process the label. User trail­
er labels are read when DTFSD or DTFSR 
reaches the end of the last extent on each 
volume. They are furnished to the user's 
routine in the same way as the header 
labels. 

All user labels must be SO bytes long 
and they must contain standard information 
in the first four bytes. The remaining 76 
bytes may contain information desired by 
the user. 

The standard information in the first 
four bytes of a user header label is used 
as a key when reading or writing the label. 
The header labels are identified by UHL1, 
UHL2 ••• UHLS. The trailer labels, when 
applicable, are identified in the key field 
by UTLO, UTL1 ••. UTL7, although the first 
four bytes of the SO byte labels contain 
UTL1, UTL2 ••• UTLB. Each user label set 
(header or trailer) is terminated by an 
end-of-file record Ca record with data 
length 0). For example, if a file has five 
header labels and four trailer labels, the 
user label track contains: 
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RO 

R1 

R2 

R3 

R4 

R5 

R6 

R7 

RS 

R9 

R10 

R11 

Standard Information 

Key 
Field 

UHL1--user's 1st header label 

UHL2--user's 2nd header label 

UHL3--user's 3rd header label 

UHL4--user's 4th header label 

UHL5--user's 5th header label 

UHL6--end-of-file record 

UTLO--user's 1st trailer label 

UTL1--user's 2nd trailer label 

UTL2--user's 3rd trailer label 

UTL3--user's 4th trailer label 

UTL4--end-of-file record 

When files are processed by the direct­
access method, or by physical IOCS defined 
with the DTFPH statement MOUNTED=ALL, only 
user header labels can be used. In this 
case the user label track contains~ 

RO 

R1 

R2 

R (n) 

RCn+1) 

R(n+2) 

Standard information 

Key 
Field 

UHL1--user's 1st header label 

UHL2--user's 2nd header label 

UHL(n)--user's nth header label, 
where n S S 

UHLCn+1)--end-of-file record 

UTLO--end-of-file record 

DASD LABEL PROCESSING 

All DASD label processing is performed by 
the transient label-processing routines of 
the supervisor. These rout~ines use the 
information stored in the label information 
area of the resident pack. This 
information is supplied by the DLBL and 
EXTENT job control cards. A DLBL card must 
be supplied for each logical file, and an 
EXTENT card must be supplied for each 
extent in which the file is located. 

Note: Job Control information previously 
supplied on VOL, DLAB and XTENT 
statements should now be supplied on 



the simplified DLBL and EXTENT 
statements. However, DOS will con­
tinue to accept the information in 
the previous form. 

DASD Output Files 

The DTFSD and DTFSR routines process the 
labels of a sequential file (input or 
output) one volume at a timE~. For DTFSR, 
as each extent is checked, IOCS can pass 
control to a user' s extent-E~xit routine. 
When the end of the last ex1:ent on a volume 
is reached, an automatic OPEN is issued for 
the next volume. The DTFDA (direct-access 
method) and DTFIS (indexed sequential) 
routines require that all volumes be on­
line for the initial OPEN. DTFPH can be 
used to process Sequential or Direct Access 
files. 

The actual label processing consists of 
the following checks: 

DASD Input Files 

• 

-

• 

The file name entry is ithe only one I-
required for the DLBL control card. 

• 

• 

• 

• 

• 

-

All other entries are optional. If any 
optional entry is specified, it is 
checked as described in the following. 
Any entry not specified will not be 
checked. 

The volume serial numbers in the volume 
labels are compared to -the file serial 
numbers in the EXTENT cards. 

-

Fields 1-3 in the forma-t-1 label are -
compared to the corresponding fields in 
t.he DLBL card. Fields lij-6 are then 
checked. 

Each of the extent definitions in the 
format-1 and format-3 labels is checked 
against the limit fields supplied in 
the EXTENT cards. 

If user header labels a:re indicated 
(when using DTFSD, DTFSR, DTFPH, or -
DTFDA), they are read as each volume is 
opened. After reading each label, the 
OPEN routine branches to the user's 
label routine to perform any processing 
necessary. 

If user trailer labels are indicated 
(when using DTFSD or DTFSR), they are 
read after reaching the end of the last 
extent on each volume or an end-of-file 
read by logical IOCS. .As with the user 
header labels, the trailer labels are 
processed by the user's routine. 

The file name entry is the only one 
r?quired for the DLBL control card. 
All other entries are optional. If any 
optional entry is specified, it is 
checked as described in the following. 
For any entry not specified, IOCS fills 
in the required information with 
default options. 

The volume serial numbers in the volume 
labels are compared to the volume seri­
al numbers in the EXTENT cards. 

The extent definitions in all labels in 
the VTOC are checked to determine if 
any overlap into areas defined in the 
EXTENT cards. If any do overlap, the 
expiration date is checked against the 
"today's date" in the communication 
region. If the expiration date has 
passed, the old labels are deleted. If 
not, the operator is notified of the 
condition. 

The new format-1 label is written with 
information supplied in the DLBL card. 
If an indexed-sequential file is beinq 
processed, the DTFIS routine supplies 
information for the format-2 label. 

The information in the EXTENT cards is 
placed in the format-1 labels and, if 
necessary, additional format-3 labels. 

If user header labels are indicated 
(when using DTFSD or DTFSR, DTFPH, or 
DTFDA), the user's label routine is 
entered to furnish the labels as each 
volume is opened. This can be done for 
as many as eight user header labels per 
volume. As each label is presented, 
IOCS writes it out on the first track 
of the first extent of the volume. 

If user trailer labels are indicated 
(when using DTFSD or DTFSR), the user's 
label routine is entered to furnish the 
labels when the end of the last extent 
on each volume is reached. This can be 
done for as many as eight user trailer 
labels. As each label is presented, 
laCS writes it out on the first track 
of the first extent of the volume. The 
CLOSE macro instruction must be issued 
to create trailer labels for the last 
volume of a file. 
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TAPE LABELS 

A tape file processed by the logical IOCS 
routines must conform to certain standards. 
These standards concern labels, placement 
of tape marks, and the grouping (or 
blocking) of tape records. Considerations 
of blocked records were discussed previous­
ly under Types of Records. This section 
(TAPE Labels) discusses the topics of tape 
labeling and the placement of tape marks 
(on both labeled and unlabeled files). 

Tape files can be processed with or 
without labels. If labels are present, 
they are classified as either standard or 
nonstandard. The standard label set 
includes the following types of labels: 

1. Standard volume label - fixed in length 
and format, processed by Ioes. 

2. Additional volume labels - fixed in 
length and identifier, but not fixed 
format; bypassed by DOS/360 IOCS. 

3. Standard file label - fixed in length 
and format, processed by Ioes. 

4. Additional file labels - fixed in 
length, identifier, and format; 
bypassed by 00S/360 IOCS. 

5. User labels - fixed in length and iden­
tifier, but not fixed format; read and 
written by Ioes, processed by user 
routine. 

The additional volume labels, additional 
file labels and user labels are classified 
as part of the standard label set even 
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Figure 37. Tape File with Standard Labels 
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TM 

though they are not fixed-format. They 
are, however, standard in length (80 bytes) 
and have standard label identifier fields. 
Nonstandard labels, on the other hand, are 
unrestricted in size, format, or identifi­
cation. All these label types and the 
rules governing their positioning are des­
cribed in the following sections. 

STANDARD TAPE LABEL SET 

When standard tape labels are specified in 
the OTFMT or OTFSR entries, the minimum set 
of labels (Figure 37) allowed for 00S/360 
consists of: 

1. One standard volume label per reel. 

2. Two standard file labels for each logi­
cal file on the reel (one header label 
preceding the file and one trailer 
label following the f il,;;) • 

The user has the option of adding addition­
al header and trailer labels (see example 
in Figure 38): 

1. Up to seven additional volume labels. 

2. Up to eight user header labels and up 
to eight user trailer labels. 

Note: On 7-track tape, standard labels are 
written in the same density as the 
data on the tape. O~ll information 
on a tape reel must be written in a 
single density.) These standard 
labels are written with even parity 
in the translation mode. 

Standard File I I Stand'lrd 
Header B ) 
label for 
File B 

J Trailer ( label for 
File B 

( 

TM 
\ I 

TM TM TM 
...... ) t---' 
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Figure 38. Tape File with Standard and User Labels 

Standard Volume Label 

The standard volume label identifies the 
entire volume (or reel). If standard 
labels a~e specified for a file, every reel 
used for the file must have the standard 
volume label. It is always the first 
record on the reel. It is BO bytes long 
and follows a fixed format. The first four 
bytes contain the label identifier VOLle 
The standard tape volume label is identical 
to the standard DASD volume label except 
that the DASD label contains the address of 
the file label area on the volume. The 
format of the standard volume label is 
shown in Appendix A. 

The standard volume label contains a 
volume serial number. This number is 
assigned to the reel when it is prepared 
for use in the system. This number is 
never changed. It is repeated in the file 
labels for all files on the reel. 

when building output files. If an output 
tape specified to have standard labels is 
found to have no volume label by the OPEN 
routine, a diagnostic message is issued. 
This gives the machine operator an oppor­
tunity to supply a volume serial number so 
that, a volume label can be written on the 
output tape. 

STANDARD TAPE FILE LABELS 

Standard file labels are written before and 
after every logical file on a reel. These 
labels are referred to as file header 
labels or file trailer labels, depending on 
their position and use. They are always 80 
bytes long and always have the same format 
and content, with the following exceptions: 

1. The label identifier field (bytes 1-3) 
Additional Volume Labels contains: 

The standard volume label can be followed 
by up to seven additional volume labels. 
These labels are 80 bytes long and must 
contain the label identifier VOL2, VOL3, 
etc. in the first four bytes. The other 
76 bytes can contain whatever information 
the user requires. These labels are not 
processed by IOCS. IOCS bypasses all addi­
tiona.l volume labels on input files. 

Creat~ion of Volume Labels 

All volume labels (the standard label and 
any additional labels) are 'written by an 
IBM-supplied utility program at the time a 
reel is prepared for use. 'The information 
in the standard volume label is checked, 
but never altered, during file processing. 
IOCS bypasses all additional volume labels 

a. HDR to indicate a header label 
(precedes the data file). 

b. EOV to indicate an end-of-volume 
(end of reel) trailer label 
(written at the end of a reel, 
indicating that the file is contin­
ued on another reel). 

c. EOF to indicate an end-of-file 
trailer label (written at the end 
of the logical file). 

2. The block count field is used only in 
the EOF and EOV trailer labels. This 
field is blank in the HDR label. 

The standard tape file label is illus­
trated in Appendix G. 
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ADDITIONAL FILE LABELS 

Each standard file label (one header and 
one trailer) can be followed by up to seven 
additional file labels. These labels are 
80 bytes long and must contain the label 
identifier HDR, EOV, or EOF in the first 
three bytes. The fourth byte should con­
tain a character 2, 3, ••• 8, indicating the 
second, third ••• and up to the eighth file 
label. These labels are not processed by 
IOCS. If required, these labels must be 
written in the user's LABADDR routine by 
using physical 1/0 macro instructions. 
IOCS bypasses additional header labels on 
input files. 

USER HEADER AND rRAILER LABELS ON TAPE 

The user can include additional header and 
trailer labels to further define his file, 
if he desires. As many as eight additional 
header labels can be written after the 
standard.file header label, and as many as 
eight additional trailer labels can be 
written after the standard file trailer 
label (EOF and EOV). Each additional label 
in the set is 80 characters long. The 
first four characters of each additional 
label must contain standard identifying 
information. The remaining 76 characters 
can contain any information and arrangement 
desired by the user. The user header 
labels are identified by UHL1, UHL2 ••• UHL8 
in bytes 1-4. The user trailer labels are 
i.dentified by UTL1, UTL2 ••• UTL8 in bytes 
1-4. 

TAPE MARKS WITH STANDARD TAPE LABELS 

Figures 37 and 38 illustrate the use of 
tape marks with files that use the standard 
label sets. The sequence of items on the 
tape is: 

1. No tape mark preceding header label 
set. 

2. Header label set: 
Standard volume label (required) 
Additional volume labels (none to 

seven, optional) 
Standard file header label 

(required) 
Additional file labels (none to 

seven, optional) 
User header labels (none to eight, 

optional) 

3. Tape mark between header label set and 
first data record • 
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4. Physical records for file. 

5. Tape mark between last data record and 
trailer label set. 

6. Trailer label set: 
Standard file trailer label 

(required at end of file and end 
of volume) 

Additional file labels (none to 
seven, optional) 

User trailer labels (none to eight, 
optional) 

7. Tape mark after trailer label set. 

8. If multi-file reel, (EOF label) next 
standard file header label follows 
here. If single-file reel (EOF label) 
or if last file of a multi-file reel, 
another tape mark follows here. If 
multi-reel file (EOV label), one tape 
mark follows the EOV label. 

STANDARD TAPE LABEL PROCESSING 

Standard tape label processing is performed 
by the IOCS transient routines. These 
routines use the information stored in the 
label information area of resident pack. 
This information is supplied by the TLBL 
job control cards. Note that only one TLBL 
card need be supplied for each logical 
file, regardless of the number of reels 
required to make up the file. 

Note: Job Control information previously 
supplied on VOL and TPLAB statements 
should now be supplied on the sim­
plified TLBL statement. However, 
DOS continues to accept the informa­
tion in the previous form. 

The actual label processing consists of 
the following checks: 

Tape Input File 

• 

• 

The file name entry is the only one 
required for the TLBL control ca.rd. 
All other entries are optional. If any 
optional entry is specified, it is 
checked as described in the following. 
Any entry not specified will not be 
checked. 

The volume serial number in the stand­
ard volume label on the first or only 
reel is compared to the file serial 
number in the TLBL card. All other 
volume labels on all reels of the file 
are bypassed. 



I 

• 

• 

• 

• 

The contents of the TLBL. card are com­
pared to the corresponding fields in 
the standard file header label on the 
first reel. For successive reels of a 
multi-reel file, the volume sequence 
number is increased by one for each 
reel. 

If user labels are indicated, they are 
read into main storage by the OPEN 
routine for processing by the user's 
label routines. The user labels are 
read one at a time, until all have been 
processed. 

When a standard file trailer label is 
read, the block count is compared to a 
count accumulated by IOCS. 

If user trailer labels are indicated, 
they are read into main storage by the 
CLOSE routine for processing by the 
user's label routine. The user trailer 
labels are read one at a time until all 
have been processed. 

Tape 9utput File 

• The file name entry is the only one 
required for the TLBL control card. 

• 

• 

• 

• 

All other entries are optional. If any 
optional entry is specified, it is 
checked as described in the following. 
For any entry not specified, IOCS fills 
in the required information with 
default options. 

The volume serial number in the stand­
ard volume label on the first or only 
reel is compared to the file serial 
number in the TLBL card. All other 
volume labels on all reels are 
bypassed. 

The expiration date in the standard 
file header label is checked against 
the "today's date" in the communication 
region. If the expiration date has 
passed, the reel is backspaced to write 
the new standard file label. If not 
the operator is notified of the condi­
tion. This check is performed on each 
reel of a multi-reel output file. If 
no file label is present, the tape is 
considered expired. 

The new standard file label is written 
with the information supplied in the 
TLBL card. For multi-reel files, the 
volume sequence number is increased by 
1 for each successive reel. 

If user header labels are indicated, 
the user's label routine is entered to 

• 

• 

• 

furnish the labels as each reel is 
opened. This can be done for as many 
as eight user header labels per file. 

If end of reel is sensed before com­
pleting the file, an EOV trailer label 
is written with all fields presented in 
the TLBL card plus a block count. 

When end of file is reached, an EOF 
trailer label is written identical to 
the EOV label previously mentioned. 

If user trailer labels are indicated, 
the user's label routine is entered to 
furnish the labels after each trailer 
<EOV or EOF) label is written. This 
can be done for as many as eight user 
trailer labels) 

NONSTANDARD TAPE LABEL~ 

Any tape labels that do not conform to the 
standard label specifications are consid­
ered nonstandard. If they are to be read, 
checked, or written, it must be done by the 
user. On input files, the nonstandard 
labels mayor may not be followed by a tape 
mark. Therefore, four conditions are pos­
sible: 

1. Nonstandard label(s), followed by a 
tape mark, to be checked. 

2. Nonstandard label(s), not followed by a 
tape mark, to be checked. 

3. Nonstandard label(s), followed by a 
tape mark, which are not to be checked. 

4. Nonstandard label(s), not followed by a 
tape mark, which are not to be checked. 

For conditions 1 and 2, the DTFMT or DTFSR 
entries must specify nonstandard labels and 
the address of a user-written routine to do 
the reading or writing. 

For condition 3, nonstandard labels must 
be specified, but the address of a user 
routine is omitted. IOCS skips all labels, 
passes the tape mark, and positions the 
tape at the first data record to be read. 

For condition 4, nonstandard labels and 
a user address are specified. IOCS can not 
distinguish labels from data records 
because there is no tape mark to indicate 
the end of the labels. Therefore, to posi­
tion the tape at the first data record, the 
user must read all labels. 

with nonstandard labels when an end-of­
file or an end-of-volume condition exists, 
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the user indicates to IDes which condition 
it is. On end of file, IDes branches to 
the user's end-of-file address. On end of 
volume, IOCS initiates the end-of-volume 
procedures to close the completed volume 
and open the next volume for processing. 

On output files, nonstandard labels are 
written by the user's routine by using 
physical IDeS. The OPEN routine writes a 
tape mark between the user's nonstandard 
header labels and his first data record 
unless the DTF macro instruction has the 
entry: TPMARK=NO. The CLOSE routine writes 
a tape mark after the user's last data 
record before he writes his nonstandard 
trailer labels, and after the trailer 
laoels. 

UNLABELED TAPE FILES 

The DTF macro instruction specifies whether 
the first record of an unlabeled file is a 
tape mark. 
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Unlabeled input tape files mayor may 
not have a tape mark as thE? first record. 
(If the first record is noi: a tape mark, 
laCS assumes it is a data record.> Any 
tape that is to be read backward must have 
a tape mark as the first record ontape. 
Unlabeled output tape files (which are 
written by laCS) may be written with a tape 
mark as the first record. This allows for 
the use of the read-backward feature. 

Note: Seven-track tapes may be read 
backward only if they were written by a 
System/360, and they must not have been 
written in the conversion mode. 

When an unlabeled output file is speci­
fied, the OPEN routine assumes the mounted 
scratch tape is also unlabeled. Therefore, 
~!!Y~~!.~ting labelsL-!.nclufling the volume 
label, are destroyed. 



Volume 
Label 

Field Number 

I L1,t, 
Voiume 
Serial 
Number 

Data File 
Directory 
(Disk Only) 

Label 
Identifier 

Volume 
Security 

Volume Label Format (80 bytes) for Tape or DASD 

FIELD 

I. 

2. 

3. 

4. 

NAME AND LENGTH 

LABEL IDENTIFIER 
3 bytes 

VOLUME LABEL NUMBER 
1 byte 

VOLUMESER1AL NUMBER 
6 bytes 

VOLUME SECURITY 
1 byte 
(OS/360 only) 

Reserved Reserved 

DESCRIPTION 

Must contain VOL to indicate that 
this is a Volume Label. 

I ndicates the relative position (1-8) 
of a volume label within a group of 
volume labels. 

A unique identification code which is 
assigned to a volume when it enters 
an installation. This code may also 
appear on the external surface of the 
volume for visual identification. It 
is normally a numeric field 000001 to 
999999, however any or all of the 6 
bytes may be alphameric. 

Indicates security status of the volume: 
o = no further identification for each 

file of the volume is required. 
1 = further identification for each file 

of the volume is required before 
processing. 

Owner Name 
and Address Code 

FIELD 

5. 

6. 

7. 

8. 

9. 

81 

Reserved For Future Expansion 

NAME AND LENGTH 

DATA FILE DIRECTORY 
JO bytes 

RESERVED 
10 bytes 

RESERVED 
10 bytes 

OWNER NAME AND 
ADDRESS CODE 
10 bytes 

RESERVED 
29 bytes 

DESCRIPTION 

For DASD only. The first 5 bytes con­
tain the starting address (CCHHR) of 
the VTOC. The last 5 bytes are blank. 
For tape files, this field is not used and 
should be recorded as blanks. 

Reserved. 

Reserved. 

Indicates a specific customer, instal­
lation and/or system to which the 
volume belongs. This field may be a 
standardized code, name, address, etc. 
(05/360 only) 

Reserved. 

Note: All reserved fields should contain blanks to facilitate their use in the future. 
Any information appearing in these fields at the present time will be ignored by the 
Disk Operating System programs as well as the Operating System/360 programs. 



U'1 Field 
ex) 

9 
Reserved 

~I II I I I~ 

Option 
Codes 

l 
101112 13 

File 
Type 

~I"<t 10-0 r-;I~ (Xl (Xl (Xl (Xl (Xl (Xl 

t t 

Record 
Length 

i 

File Nome 

Key 
Location 

i 
14 15

1

16 17 18 

Secondary 
Allocation 

<>;1° (Xl 0- 0:: st~ ~ g?1 I I~ 
t 

Record Block Key lDota Set 
Format Length Length Indicators 

19 20 First Extent 
Lost 
Record 

<II 2122 23 
Upper

2425 0 Lower 
Pointer Jr limit limit 

~l I I I§ C!;I~ -Or-. 
~I I 1= =1 I I~ = -- 99 

J L~xtent 
Extent Type Sequence 

Number Indicator 

Format I: This format is common to all cIota fi les on Direct Access Storage Devices. 

FIELD 

1. 

NAME AND LENGTH 

FILE NAME 
44 bytes, alphameric 
EBCDIC 

DESCRIPTION 

This field serves os the key portion of 
the file label. 

Each file must have a unique file nome. 
Duplication of file names will couse 
retri eval errors. The fj Ie name can 
consist of three sections: 

1. File ID is an alphameric name 
assigned by the user and identifies 
the fi Ie. Can be 1-35 bytes if 
generation and version numbers 
are used, or 1-44 bytes if they 
are not used. 

2. Generation Number. If used, this 
field is separated from File ID by a 
period. It has the format Gnnnn, where 
G identifieS the field (.is the generation 
number and nnnn (in decimal) identifies 
the generation of the file. 

3. Version Number of Generation. 
If used, this section immediately follows 
the generation number and has the format 
Vnn, where V identifies the field as the 
version of generation number and nn 
(in decimal) identifies the version of 
generation of the file. 

I 2 

Identifier 

Additional Extent 

Sequence 
Number 

Additional Extent 
2829 

8 

System Code 

33 

32 Pointer 

I I I I I IE~ I I I II I~ ~I I I I§: 

NAME AND LENGTH DESCRIPTIO N 

Note: The Disk Operating System 
compares the entire field 
against the file nome given in 
the DLAB cord. The generation 
and version numbers are treated 
differently by Operating 
System/360. 

The remaining fields comprise the DATA portion of the file label: 

2. 

3. 

, ... 

5. 

FORMAT IDENTIFIER 
1 byte, EBCDIC numeric 

FILE SERIAL NUMBER 
6 bytes, alphameric EBCDIC 

VOLWv\[ SEQUENCE 
NUMBER 2 bytes, binary 

CREATION DATE 
3 bytes, discontinuous binary 

1 = Format 1 

Uniquely identifies a file/volume 
relationship. It is identical to the 
Volume Serial Number of the first 
or only volume of a multi-volume file. 

Iridic.otes the ufdt:f uf u vuluft'i€: relutiv.:: 
to the first volume on which the data 
file resides. 

Indicates the year and the cloy of the 
year the file was created. It is of 
the form YDD, where Y signifies the 
year (0-99) and DD the cloy of the 
year (1-366). 

I;t;>' 

I~ 
I~ 
to 

en 

~ 
Is 
I~ 
0 
;t;>' 

en 
0 

"'Zl 
H 
t"'I 
tz:I 

f; 
to 
tz:I 

~ 

"'Zl 
0 

~ 
1-:3 

~ 



FIELD NAME AND LENGTH DESCRIPTION FIELD NAME AND LENGTH DESCRIPTION ~ 

6. EXPIRATION DATE Indicates the year and the day of the Bit (1) 

3 bytes, discontinuous binary year the fi Ie may be deleted. The form Position Content Meaning ::I 
of this field is identical to that of Field 5. 

Q,a 
1-" 

Blocked records >< 
7A EXTENT COUNT Contains a count of the number of extents 

tx! 
for this file on this volume. If user labels 4 0 No truncated 
are used, the count does not include the records -user label track. This field is maintained by 0 

0 
the Disk Operating System programs. Truncated ::I 

records in file rt 
7B BYTES U SED I N LAST BLOCK Used by Operating System/360 only for 

1-" 

OF DIRECTORY partitioned (library Structure) data sets. 5 and 6 OJ Control character I[ 1 byte, binary Not used by the Disk Operating System. ASA code 
'>oJ 

7C SPARE Reserved. 10 Control Character 
1 byte mach i ne code 

8 SYSTEM CODE Uniquely identifies the programming system. 00 Control Character 
13 bytes The character codes that can be used in this not stated 

field are limited to 0- 9, A- Z or blanks. 
(OS/360 only) 7 0 Records have no 

9 RESERVED Reserved. keys 
7 bytes 

Records are 
10 FILE TYPE The contents of this field uniquely identify written with 

2 bytes the type of data fi Ie: keys. 

Hex 4000 = Consecutive organization 12. OPTION CODES Bits within this field are used to in-
1 byte dicate various options used in build-

Hex 2000 =" Direct-access organization ing the file. 

Hex 8000 = Indexed-sequential organiza-
Bit 

tion 0=0 
1 = Reserved 

Hex 0200 = Library organization 2 = Moster index present 
3 = Independent overflow present 

Hex 0000 = Organization not defined in 4 = Cylinder overflow present 

the file label. 5 = Reserved 
6 = Delete record (OS/360 only) 

11. RECORD FORMAT The contents of this field indicate the type of 7 = Reorganize (OS/360 only) 
1 byte records contained in the file: 13. BLOCK LENGTH indicates the block length for fixed 

Bit 
2 bytes, binary length records or maximum block size 

Position Conte~t Meoning 
for variable length blocks. 

14. RECORD LENGTH indicates the record length for fixed 
o and 1 01 Variable length 2 bytes, binary length records or the maximum record 

records length for variable length records. 

10 Fixed length 15. KEY LENGTH indicates the length of the key portion 

records 1 byte, binary of the data records in the file. 

16. KEY LOCATION indicates the high order position of 

;J::oI 
11 Undefined format 2 bytes, binary the data record. 

to 
to 2 0 No trock over- 17. DATA SET INDICATORS Bits within this field are used to 
(1) flow 1 byte indicate the following: 
::I 
OJ 
1-" Fi Ie is organized BIT 
>< using track over-

to flow (Operating 0 If on; indicates that this is the 
System/360 only) lost volume on which this file 

normally resides. This bit is used 
t11 3 0 Unblocked records by the Disk Operating System. 

'" 



FIELD 

18. 

19. 

20. 

NAME AND LENGTH 

SECONDARY ALLOCATION 
4 bytes, binary 

LAST RECORD POINTER 
5 bytes discontinuous binary 

SPARE 
2 bytes 

BIT 

2 

3 

DESCRIPTION 

If on, indicates that the data 
set described by this file must 
remain in the same absolute 
location on the direct access 
device. (OS/360 only) 

If on, indicates that Block 
Length must always be a multiple 
of 8tpytes. (OS/360 only) 

If on, indicates that this data 
file is security protected; a 
password must be prav ided in 
order to access it. (05/360 only) 

4-7 Spare. Reserved for future use. 

indicates the amount of storage to be 
requested for this data file at End of 
Extent. Th is field is used by Operating 
5ystem/360 only. It is not used by 
the Disk Operating 5ystem routines. 
The first byte of this field is an 
indication of the type of allocation 
request. Hex code C2 (EBCDIC B ) 
blocks (physical records), hex code 

E3 (EBCDIC T ) indicotes tracks, 
and hex code C3 (EBCDIC C ) 
indicates cylinders. The next three 
bytes of this field is a binary number 
indicating how I)'IQny bytes, tracks or 
cylinders are requested. 

paints to the last record written in a 
sequential or partition-organization 
data set. The format is TTRLL, where 
TT is the re lative address of the track 
containing the last record, R is the ID 
of the last record, and LL is the number 
of bytes remaining on the track following 
the last record. If the entire field 
contains binary zeros, the last record 
pointer does not apply. (05/360 only) 

Reserved. 

FIELD 

21. 

22. 

23. 

24. 

25-28. 

29-32. 

33. 

NAME AND LENGTH 

EXTENT TYPE INDICATOR 
1 byte 

EXTENT SEQUENCE NUMBER 
1 byte, binary 

LOWER LIMIT 
4 bytes, discontinuous binary 

UPPER LIMIT 
4 bytes 

ADDITIONAL EXTENT 
10 bytes 

ADDITIONAL EXTENT 
10 bytes 

POINTER TO NEXT FILE LABEL 
WITHIN THIS LABEL SET 
5 bytes, discontinuous binary 

DESCRIPTION 

indicates the type of extent with which 
the following fields are associated: 

HEX CODE 

00 Next three fields do not indicate 
ooy extent. 

01 Prime area (Indexed Sequential)i 
or Consecutive area, etc., (i.e., 
the extent containing the user's 
data recards.) 

02 Overflow area of an Indexed 
Sequential file. 

04 Cylinder Index or master Index 
area of an Indexed Sequential 
file. 

40 User label track area. 

8n Shared cylinder indicator, where 
n=I,2, or4. 

indicates the extent sequence in a 
multi-extent file. 

the cylinder and the track address 
specifying the starting point (lower 
limit) of this extent component. This 
field has the format CCHH. 

the cylinder and the track address 
specifying the ending point (upper 
I imit) of th is extent component. 
This field has the format CCHH. 

These fields have the same format as 
the fields 21-24 above. 

These fie Ids have the same format as 
the fields 21-24 above. 

the address (format CCHHR) of a 
continuation label if needed to 
further describe the file. If field, 10 
indicates Indexed Sequential 
organization, this field will paint to 
a Format 2 file label within this 
label set. Otherwise, it points to a 
Fum-Cit 3 file ~ube I, Cind theft Uii~Y 
if the fi Ie con lains more than three 
extent segments. This field confains 
all binary zeros if no additional file 
label is pointed to. 

(1 

g 
rt .... 

Il -



Field 

~ 
K 1 Address of K2 Last 2nd K3 

2nd Level Level Master 
Master Index Entry 
Index Address 

K4 K5 
Address of last 3rd 
3rd Level Level Master 
Master Index Index Entry 

Address 

Highest" R" on 
High Level l Highest "R" on 
Index Track r-Overflow Track Number Tracks 

Last Data II R" of Last for Highest Level 
Number of , --, Track in 1 i rData Record Index I 
Index Levels ~ Cylinder ~ On Shared Track + 

Spare 

K6 D1P~P~ 0 D4 D5 D6Pi D )S D D11 D12 D13 D14 D D16 D 
'0 -= Qj 8 10 ~ 15 Prime 17 

~ 1] 8. ~:::d 
~~J VI 

- NI 1 1 1 1 1 ex) 0-1 1 1 I~! 1 1 1 1 1 1 ~ Nil 1 I~ ~l .1 1 j 1 j 1 I 1 1 1 I 1 1 1 1 
K!y.ldentification 

D18 
Address of 
Cylinder 
Index 

Address of D 19 
Lowest Level 
Master 
Index 

D20 
Address of 
Highest Level 
Index 

Last Prime 
Data Record 
Address 

D21 Last 
Track 

D22 

Fo!mat Number TracJs Higtest "R" on Nu~ber Bytes StatL 
ID for Cylinder 

Overflow 
High Level Index 
Development 
Indicator 

Prime Track for Highest Indicator 
Level Index 

Last D24 

Number of 
Independent 
Overflow Tracks 

Last Independent 
Overflow Record 
Address 

Non-First Overflow 
Tag Deletion 
Count 

L...- Reference Count (RORG3) 

Cylinder 
Overflow 

D30 

Spare 

D31 

Pointer 

Format 2: This format is applicable only to Indexed Sequential data files. It is always pointed to by a Format 1 label. 

FIELD 

Kl 

K2 

K3 

K4 

NAME AND LENGTH 

KEY IDENTIFICATION 
I byte 

ADDRESS OF 2ND LEVEL 
MASTER J NDEX 
7 bytes, discontinuous binary 

LAST 2ND LEVEL MASTER 
INDEX ENTRY 
5 bytes, discontinuous binary 

ADDRESS OF 3RD LEVEL 
MASTER INDEX 
7 bytes, discontinuous binary 

DESCRIPTION 

This byte contains the Hex Code 02 
in order to avoid conflict with a file 
name. 

This field contains the address of the 
first track of the second level of the 
master index, in the form MBBCCHH. 
(05/360 only) 
This field contains the address of the 
last index entry in the second leve I 
of the master index, in the form 
CCHHR. (OS/360 only) 

This field contains the address of the 
first track of the third level of the 
master index, in the form MBBCCHH • 
(OS/360 only) 

FIELD 

K5 

K6 

D1 

D2 

NAME AND LENGTH 

LAST 3RD LEVEL MASTER INDEX 
ENTRY 
5 bytes, discontinuous binary 

SPARE 
19 bytes 

FORMAT I DE NTI FI ER 
1 byte, EBCDIC numeric 

NUMBER OF INDEX LEVELS 
1 byte, binary 

DESCRIPTION 

This field contains the address of 
the last entry in the third level of 
the master index, in the form 
CCHHR. (05/360 only) 

Reserved. 

2 = Format 2 

The contents of this fie Id indicate 
how many levels of index are 
present with an Indexed Sequential 
file. 

~ 
ttl 
ttl 
t'%J 
Z 
0 
H 
>< 
() 

CJ) 

1-3 

~ 
0 

~ 
0 

0 
~ 
CJ) 
0 

tzj 
H 
t"t 
t'%J 

s;: 
tx:I 
t'%J 

~ 

tzj 
0 
~ 

~ 
N 



'" I\.) 
FIELD NAME AND LENGTH DESCRIPTION FIELD NAME AND LENGTH DESCRIPTION 1;1:01 

D3 HIGH LEVEL INDEX DEVEOP- This field contains the number of tracks DI8 ADDRESS OF CYLINDER INDEX This field contains the address of the ('1) 

MENT INDICATOR determining development of Master 7 bytes first track of the cylinder index, in ::s 
0.. 

I byte, binary Index. (05/360 only) the form MBBCCHH. ~. 

X 

D4 FIRST DATA RECORD IN This field contains the address of the DI9 ADDRESS OF LOWEST-LEVEL This field contains the address of the () 

CYLINDER first data record on each cylinder in MASTER INDEX 7 bytes first track of the lowest-level index 
3 bytes the form HHR. of the high leve I indexes I in the form 

...... 
(') 

MBBCCHH. 0 
D5 LAST DATA TRACK IN This field contains the address of the ::s 

rt 
CYLINDERS 2 bytes last data track on each cylinder, in the D20 ADDRESS OF HIGHEST-LEVEL This field contains the address of the ~. 

form HH. INDEX 7 bytes first track of the highest level master It index, in the form MBBCCHH. 
D6 NUMBER OF TRACKS FOR This field contains the number of tracks 

CYLINDER OVERFLOW in cylinder overflow area. (05/360 only) D21 LAST PRIME DATA RECORD This field contains the address of the 
'-J 

I byte, binary ADDRESS 8 bytes last data record in the prime data 
area, in the form MBBCCHHR. 

D7 HIGHEST "R" ON HIGH-LEVEL This field contains the highest possible 
I NDEX TRACK I byte R on track containing high-level index D22 LAST TRACK INDEX ENTRY This field contains the address of the 

entries. ADDRESS 5 bytes last normal entry in the track index on 
the last cylinder in the form CCHHR. 

D8 HIGHEST "R" ON PRIME TRACK This field contains the highest possible 
I byte R on prime data tracks for form F records. D23 LAST CYLINDER INDEX ENTRY This field contains the address 

ADDRESS 5 bytes of the last index entry in the 
D9 HIGHEST "R" ON OVERFLOW This field contains the highest possible cylinder index in the form CCHHR. 

TRACK I byte R on overflow data tracks for form F 
records • D24 LAST MASTER INDEX ENTRY This field contains the address of 

ADDRESS 5 bytes the last index entry in the master 
DIO "R" OF LAST DATA RECORD ON This field contains the R of the last index in the form CCHHR. 

SHARED TRACK I byte data record on a shared track. 
D25 LAST INDEPENDENT OVERFLOW This field contains the address of 

Dll SPARE 2 bytes Reserved. RECORD ADDRESS 8 bytes the last record written in the 
current independent overflow 

DI2 TAG DELETION COUNT This field contains the number of area, in the form MBBCCHHR. 
2 bytes, binary records that have been tagged for 

deletion. D26 BYTES REMAINING ON This field contains the number of 
OVERFLOW TRACK bytes remaining on current 

DI3 NO N-FIRST OVERFLOW This field contains a count of the 2 bytes, binary independent overflow track. 
REFERENCE COUNT number of random references to a non- (05/360 only) 
(RORG3) 3 bytes, binary first overflow record. D27 NUMBER OF INDEPENDENT This field contains the number of 

OVERFLOW TRACKS (RORG2) tracks remaining in independent 
DI4 NUMBER OF BYTES FOR The contents of this field indicate how 2 bytes, binary overflow area. 

HI GHEST -LEVEL INDEX many bytes are needed to hold the 
2 bytes, binary h ighest-Ie\lel index in main storage. D28 OVERFLOW RECORD COUNT This field contains a count of the 

2 bytes, binary number of records in the overflow 
DI5 NUMBER OF TRACKS FOR This field contains a count of the area. 

HI GHEST -LEVEL INDEX number of tracks occupied by the 
I byte, binary highest-level index. D29 CYLINDER OVERFLOW AREA This field contains the number of 

COUNT (RORGJ) cylinder overflow areas full. 
DI6 PRIME RECORD COUNT This field contains a count of the 2 bytes, binary 

4 bytes, binary number of records in the prime data 
area. D30 SPARE Reserved. 

DI7 STATUS INDICATOR The eight bits of this byte are used 
3 bytes 

I byte for the following indications: D31 POINTER TO FORMAT 3 This field contains the address (in the 

bit description FILE LABEL 5 bytes form CCHHR) of c Format 3 fi!e label 
if more than 3 extent segments exist for 

0 last block full the data file within this volume. Other-
I last track full wise it contains binary zeros. 
2-7 must remain off (05/360 only) 



Field 

I 
L-..1 Extent 1 Extent 2 Extent 3 Extent 4 Extent 5 Extent 6 Extent 7 

Key 
2 1718]9 30 ldent- Lower Upper 

ification limit limit 

-I 1 I~ lit': -0 r-.I I Ie =11 J:! ~ 11 I I 11~~ 111 I I I;;~ I I I I I I~ ~~ I I I I I l:g;g I I I I I I~:g I I I II ~ 
t 1 

Extent Sequence 
Number 

Extent Type 
Indicator 

Extent 8 
31 

~ I I I 1 I 1:2 cg 

Extent 9 Extent 10 Extent 11 

1 I I I I I~~ 1 I I I ll~~ J 11 

t .. Format Identifier 

Extent 12 Extent 13 55 

54 
Pointer 

III~= I I 1 I II~~ I I I 111~ ~J J ll~ 

Format 3: This format is used to describe extra extent segments on the volume if there are more than can be described in the Format 1 (and Format 2 if it exists) file label. This file label is 
pointed to by a Format 1, Format 2, or another Format 3 file label. 

2-17 

18. 

NAME AND LENGTH 

KEY IDENTIFICATION 
4 byte 

EXTENTS (in KEY) 
40 bytes 

FORMAT IDENTIFIER 
1 byte, EBCDIC numeric 

DESCRIPTION 

Each byte of this field contains the 
Hex Code 03 in order to avoid conflict 
with a data file name. 

Four groups of fields identical in format 
to fields 21-24 in the Format 1 label are 
contained here. 

3 :: Format 3 

FIELD 

]9-54 

55. 

NAME AND LENGTH 

ADDITIONAL EXTENTS 
90 bytes 

POI NTER TO NEXT 
FILE LABEL 
5 bytes 

DESCRIPTION 

Nine groups of fields identical in format 
to fields 21-24 in the Format 1 label are 
contained here. 

This field contains the address (in the form 
CCHHR) of another Format 3 label if 
additional extents must be described. 
Otherwise, it is all binary zeros. 



Format 4: 

FIELD 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

SA. 

SB. 

1 2 Device Constants 9 

Key 

10 VTOC Extent 15 

11 
Reserved 

14 
Reserved 

This format is used to describe the Volume Table of Contents an(:l is always the first file label in the VTOC. There must be one and only one of these Format 4 file labels per volume. 

NAME AND LENGTH 

KEY FiElD 
44 bytes, binary 

FORMATID 
1 byte, EBCDIC numeric 

LAST ACTIVE FORMAT 1 
5 bytes 

AVAILABLE FILE LABEL RECORDS 
2 bytes, binary 

HIGHEST ALTERNATE TRACK 
4 bytes 

NUMBER OF ALTERNATE TRACKS 
2 bytes, binary 

VTOC INDICATORS 
1 byte 

NUMBER OF EXTENTS 
1 byte 

RESERVED 
2 bytes 

DESCRIPTION 

Each byte of this field contains the 
Hex Code 04 in order to provide a unique 
key. 

4 = Format 4 

Contains the address (in the form CCHHR) of 
the last active Format 1 fi Ie label. It is used 
to stop a search on a fi Ie name. (OS/36O only) 

Contains a count of the number of unused 
records in the VT OC • 

Contains the highest address (in the form 
CCHH) of a block of tracks set aside as 
a I ternates for bad tracks. 

Contains the number 'of alternate tracks 
available. 

Bit 0, if on, indicates no DADSM (format 5) 
label, or DADSM label does not reflect 
true status of volume. 

Bit 1-7 not used. 

Contains the hexadecimal constant 01, to 
indicate one extent in the VTOC. 

Reserved. 

FIELD 

9. 

NAME AND LENGTH 

DEVICE CONSTANTS 
14 bytes 

DESCRIPTION 

This field contains constants 
describing the device on which 
the volume was mounted when 
the VTOC was created. The 
following describes each of the 
subfields • 

Device Size (4 bytes) - The number of cylinders (CC) and tracks per cylinder (HH). 

Track Length (2 bytes) - The number of available bytes on a track exclusive of home 
address and record zero (record zero is assumed to be a non-keyed record with an 
eight byte data field). 

Record Overhead (3 bytes) - The number of bytes required for gaps, check bits, and 
count field for each record. This value varies according to the record characteristics 
and thus is broken down" into three subfields. 

I - Overhead required for a keyed record other than the last record on the track. 
L- Overhead required for a keyed record that is the last record on the track. 
K- Overhead bytes to be subtracted from lor L if the record does not have a key 

field. 

Flag (l byte) - Further defines unique characteristics of the device. 

bits 

0-5 
6 
7 

reserved 
CC and HH must be used as l-byte values, as in the case of the 
2321. A tolerance factor must be applied to all but the last 
record on the trock. 



FIELD NAME AND LENGTH DESCRIPTION 

Tolerance (2 bytes) - A val ue that is to be used to determine the effective length of 
the record on the trock. The effective length of a record is calculated in the foiiow­
ing manner: 

1. Add the key length to the data length of the record. 

2. Test bit 7 in the flag byte: 
a. if 0 go to 3 
b. multiply value from I "by the tolerance factor 
c. shift result 9 bits to the right 

3. Add overhead bytes to the result. 

NOTE: Step 2 is not required if the calculation is for the last record on the track. 

Labels/Track (l byte) - A count of the number of labels that can be written on each 
track in the VTOC. (Number of full records of 44-byte key and 96-byte data lengths 
that can be contained on one track of this device). 

Directory Blocks/Track (l byte) - A count of the number of directory blocks that can 
be written on each track for an Operating System/360 partitioned data set. (Number 
of full records of 8-byte key and 256-byte data lengths that can be contained on one 
track of this device.) 

The following illustrates the device constants field for the various direct access devices: 

Device CC 

1
2311 
2314 
2321 
2301 
2302 
7320 

203 
203 
20 10 
0 
250 
0 

Track 
HH Length 

10 3656 
20 7294 
5 20 2027 
200 20616 
46 5070 
400 2129 

Labels/ Dir Blk/ 
L ~ Flag Tolerance Track Track 

82 55 20 I 537 16 10 
146 45 45 I 2137 25 17 
101 47 16 3 537 8 5 
186 186 53 0 512 63 45 
82 55 20 I 537 22 14 
III 43 14 I 537 8 5 

NOTE: CCHH for the 2321 above are separate I byte quantities. 

10. 

11-14. 

15. 

RESERVED 
29 bytes 

VTOC EXTENT 

RESERVED 
25 bytes 

Reserved. 

These fields describe the extent of the 
VTOC, and are identical in format to 
fields 21-24 of the Format I file label. 
Extent type OJ (prime data area). 

Reserved. 

-o 
g 
rt ..,. 
::t 
~ 
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Field 

23 

Available Extents in Key 

t 
Key 
Identification 

Available Extents 

Format 5: This format is used for Direct Access Device Space Management (DADSM) only. 

FIELD 

1. 

2. 

3-9 

NAME AND LENGTH 

KEY IDENTIFICATION 
4 bytes 

AVAILABLE EXTENT 
5 bytes 

AVAILABLE EXTENTS IN KEY 
35 bytes 

I Note: Format 5 label used by OS/36O only. 

DESCRIPTION 

Each of these four bytes is a hex 05. 

This field indicates on extent of space 
avai lable for allocation to 0 data file. 
The first two bytes are relative track 
address. The next two are the number 
of full cylinders included in the extent. 
The last byte is the number of tracks in 
oddition to the cylinders in the extent. 

These fields are identical to field 2. 
They are in relative track address 
sequence. 

91011 

t 
Format 
Identifier 

FIELD 

10. 

11-28 

29. 

Available Extents 

28 29 
Pointer 
to Next 
Format 5 

NAME AND LENGTH 

FORMA T IDENTIFIER 
1 byte EBCDIC numeric 

AVAILABLE EXTENTS 
90 bytes 

POINTER TO NEXT FORMAT 5 

DESCRIPTION 

5 = Format 5 

These fields are the same as 
Field 2. There are 26 ovailable 
extent fie Ids in the Format 5 
label. 

Contains the oddress (in the form 
CCHHR) of the next Format 5 
file label if one exists. 



~ ro ro 
(1) 
::3 
0. .... 
>< 
Cil 

0'1 
....J 

File 
Label 

Field Number 

Label 
Identifier 

File Identifier 

3 
File 
Serial 
Number 

4 5 6 
Volume File 
Sequence Sequence 
Number Number 

7 8 

Version 
Number of 
Generation 

The standard tape file iabei format and contents are as foiiows: 

FIELD NAME AND LENGTH DESCRIPTION 

l. LABEL IDENTIFIER identifies the type of label 
3 bytes, EBCDIC HDR = Header -- beginning of a data 

file 
EOF = End of File -- end of a set of 

data 
EOV = End of Volume -- end of the 

physical reel 

2. FILE LABEL NUMBER always a I 
1 byte, EBCDIC 

3. FILE IDENTIFIER uniquely identifies the entire file, 
17 bytes, EBCDIC may contain only printable characters. 

4. FILE SERIAL NUMBER uniquely identifies a file/volume 
6 bytes, EBCDIC relationship. This field is identical 

to the Volume Serial Number in the 
volume label of the first or only 
volume of a multi-volume file or a 
multi-file set. This field will normally 
be numeric (000001 to 999999) but may 
contain any six alphameric characters. 

5. VOLUME SEQUENCE indicates the order of a volume in a 
NUMBER 4 bytes given file or multi - file set. This 

number must be numeric (0000-9999). 
Multiple volumes of an output file will 
be numbered in consecutive sequence. 

6. FILE SEQUENCE NUMBER assigns numeric sequence to a file 
4 bytes within a multi -file set. 

7. GENERATION NUMBER numerically identifies the various 
4 bytes editions of the file. 

a. VERSION NUMBER OF indicates the version of a generation 
GENERATION 2 bytes of 0 file. 

FIELD 

9. 

10. 

11. 

12. 

13. 

14. 

9 

Expiration 
Date 

10 il 

File 
Security 

Blo.ck 
Count 

12 

NAME AND LE NG TH 

CREATION DATE 
6 bytes 

EXPIRATION DATE 
6 bytes 

FILE SECURITY 
I byte 

BLOCK COUNT 
6 bytes 

SYSTEM CODE 
13 bytes 

RESERVED 
7 bytes 

13 14 

System Code Reserved 

DESCRIPTION 

indicates the year and the day of the 
year that the file was created: 

Position Cade Meaning 

I blank none 
2-3 00-99 Year 
4-6 001-366 Day of Year 

(e.g., January 31, 1965 I would be 
entered as 65031). 

indicates the year and the day of the 
year when the file may become a 
scratch tape. The format of this field :t:" 
is identical to Field 9. On a multi- '"0 
file reel, processed sequentially, all '"0 
files are considered to expire on the I:J:J 

Z 
same day. 0 

H 

indicates security status of the file. ~ 

o = no security protection Cil 
1 = security protection. Additional . 

identification of the file is en 
required before it can be t-3 
processed. ~ 

0 
indicates the number of data blocks ;1:>1 

written on the file from the last ::0 
0 

header label to the first trailer lobel, 
exclusive of tope marks. Count does ~ 

not i ncl ude checkpo i nt records. This ~ 
field is used in trailer labels. ttl 

t'Ij 
uniquely identifies the programming H 
system. ~ 
Reserved. Should be recorded as ~ 
blanks. G; 

ttl 
I~ 
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APPENDIX H: PLANNING INFORMATION FOR FUTURE SYSTEM RELEASE 

This appendix describes a future release of 
the Disk Operating System and is included 
for planning purposes only. When coding 
for the future release is available, this 
appendix will be deleted, and the informa­
tion will be incorporated in the appropriate 
sections of the publication. A future 
release will provide: 

• A new system of DASD addressing, called 
Relative Track Addressing. 

• Trailer Label Processing for Direct 
Access Management. 

RELATIVE TRACK ADDRESSING 

Relative Track Addressing is more convenient 
to use than the physical address (MBBCCHHR). 
In the new system, the programmer has two 
main advantages: 

1. The data in the file appears to be one 
logically continuous area, although it 
may be physically non-contiguous. 

2. The user needs to know only the relative 
position of the data within the file; 
its actual address is not required. 

The relative address may be specified by 
the user in either of two formats: Hexa­
decimal (TTTR), or Zoned Decimal 
(TTTTTTTTRR). In the hexadecimal format, 
TTT represents the track number relative to 
the start of the data file, and R represents 
the record number on that track. In the 
zoned decimal format, TTTTTTTT represents 
the track number relative to the start of 
the data file, and RR represents the record 
number on the track. 

The hexadecimal format requires 4 bytes, 
while the zoned decimal format requires 10 
bytes, as shown in the following illustra­
tion. In this illustration the relative 

• 67.1 

address of the 15th record of the 675th 
track of the data file is used as an 
example: 

Hexadecimal 4 bytes, (X'0002A30F') 
in the form TTTR 

r---T----r----T----' 
: T : TIT I R : 
I I I I I 
I 00 : 02 I A3 I OF I 
I dd I dd I dd , dd I 
I I I I L ___ ~ ____ • ____ ~ ____ ~ --------------- --~ 
Relative 
Track No. 

Record 
No. 

Zoned Decimal -- 10 bytes, (C'00000675l5') 
in the form TTTTTTTTRR 

r ---r - - -.- - - -,- - - ..... - - - -~ - - ..... - - - -.- - --,-- --,- - - -., 
IT IT IT IT IT IT I 'I' IT IR IR I I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 
I FO I FO I FO I FO I FO I F6 I F'7 I F5 I Fl I C5 I 

I d l d l d l d l d l d l d l d l d l d I I Z I Z I Z I Z I Z I Z I Z I Z I Z I S I ... __ -' ___ -' ____ l- _ _ ...J _ ___ l-___ ' __ . __ , ___ _ L.. __ ...J _ ___ oJ --- --- ------~ Relative Track No. Record No. 

Specific information on the implementa­
tion of Relative Track Addressing can be 
found in the Supervisor and I/O Macros 
publication referenced on the front cover 
of this manual. 

DASD TRAILER LABEL PROCESSING 

This new DTFDA option allows user standard 
labels to be read or written at CLOSE time. 
If used, this option requires that header 
labels must also be read or written. 
Specific information on the implementation 
of Trailer Label Processing can be found in 
the Supervisor and I/O Macros publication 
referenced on the front cover of this 
manual • 



Form C24-3427-3, Page modified by TNL N24-5349, May 6, 68 
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