







































































































































































































































































































































































Table 13. Direct-Access Device Overhead Formulas

| |

| T r e
i Device | Blocks With Keys | Blocks Without Keys |
| i B ettt T
| | Bi | Bn | Bi | Bn |
prmmm e omm oo e ——— oo mmm e m e $-=-- 1
] 2311 | 81+1.049 (KL+DL) | 20+4KL+DL | 61+1.049(DL) | DL |
| 2314 | 146+1.043(KL+DL) | 45+KL+DL | 101+1.043(DL) | DL |
| 2302 | 81+1.049(KL+DL) | 20+KL+DL | 61+1.049(DL) | DL |
| 2303 | 146+KL+DL | 38+KL+DL | 108+DL } DL |
| 2301 | 186+KL+DL | 53+KL+DL | 133+DL | DL |
| 2321 | 100+1.049(KL+DL) | 16+KL+DL | 84+1,049(DL) | DL |
R S O, P Lo 9
| Bi is any block but the last on the track. |
| Bn is the last block on the track. |
| DL is data length. |
| KL is key length. |
L - - S e 4

The formulas can be combined in the following way:

If you intend to specify your space requirements in terms of tracks
(TRK) or cylinders (CYL), your estimate should be made as shown akove.
However, if you request absolute tracks (ABSTR), remember that the VTOC
and DSCBs for the volume may begin on track 0, cylinder 0. The amount
of space required for them will reduce the space available on the rest
of the volume.

On the other hand, if you specify your space requirements in terms of
average block length, the system performs the computations for you.

Because a sequential data set and a direct data set are created in
the same way, the estimate and specification of space requirements are
identical. Space allocation for a partitioned data set requires that
you also consider the space used for the directory. Similarly,
allocation for an indexed sequential data set requires that you consider
the space needed for the prime area, index areas, and overflow areas.

ALLOCATING SPACE FOR A PARTITIONED DATA SET

What is the average size of the membexrs to ke stored on your
direct-access volume? How many members will fit on the volume? Will
you need directory entries for the member names only or will aliases be
used? How many? Will members be added or replaced frequently? All of
these questions must be answered if you are to estimate your space
requirements accurately and use the space efficiently. Remember too, a
partitioned data set cannot extend beyond one volume.

If your data set will be quite large, or you expect to do a 1lot of
updating, it might be best to allocate a full volume. If it will be
small or seldom subject to change, you should make your estimate as
accurate as possible to avoid wasted space or wasted time used for
recreating the data set.

Because the characteristics of all the members of the data set must
be uniform, the record format could be specified as undefined (RECFM=U)
and the block size (BLKSIZE) as a maximum length. It is a good practice
to indicate a block length equal to track capacity, e.g., BLKSIZE=3625
for a 2311 disk. You might then ask for either 200 tracks, or 20
cylinders, thus allowing for 725,000 bytes of data.
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Assuming an average length of 70,000 bytes for each member, you need
space for at least 10 directory entries. If each member also has an
average of three aliases, space for an additional 30 directory entries
is required.

Space for the directory is expressed in terms of 256-byte blocks.
Each block contains from three to seven entries depending on the 1length
of the user data field. If you expect 40 directory entries, request at
least eight blocks. Because the space for the directory is allocated in
full track units, any unused space on the track is wasted unless there
is enough space left to contain a block of the first member. Therefore,
the most advisable request in this case would be for 10 blocks.

Putting the space estimates into specification form, any of the
following would cause the same allocation:

SPACE=(3625, (200,,10))
SPACE=(CYL, (20,,10))
SPACE=(TRK, (200,,10))

Although an increment has been omitted in these examples, it could
have been supplied to provide for extension of the member area. The
directory size, however, cannot be extended.

ALLOCATING SPACE FOR AN INDEXED SEQUENTIAL DATA SET

An indexed sequential data set can be divided into three areas, i.e.,
prime, index, and overflow. Space for these areas can be subdivided and
allocated in several different ways:

e Prime area - If you request space in terms of a prime area only, the
system automatically uses a portion of that space for indexes and,
if any space remains, for overflow. More than one volume can ke
used in most cases, but all volumes must be of the same device type.

e Index area - You can request that a separate area be allocated to
contain your cylinder and master indexes. The index area must be
contained within one volume, but this volume need not be of the same
device type as the prime area volume. If a separate index area is
requested, you cannot catalog the data set with a DD statement.

A slight variation for requesting an index area can be used if the
total space occupied by the prime area and index area does not
exceed one volume. In this case, you can request that the separate
index area be embedded within the prime area by indicating an index
size in the SPACE parameter of the DD statement defining the prime
area.

e Overflow area - Although you can request an independent overflow
area, it must reside on the same device type as the prime area and
it must be contained within one volume. One important point: if
your prime area is not filled when the data set is created, any
unused tracks on the last cylinder are designated as an independent
overflow area, even though you have not requested it directly.
Ssimilarly, if you request an independent index area on the same
device type, unused space is used as an independent overflow area.

To request that a designated number of tracks on each cylinder ke
used for cylinder overflow records, you must use the CYLOFL
parameter of the DCB macro-instruction.

When requesting space for an indexed sequential data set, a number of

conventions must be followed in the DD statement, as shown below and
summarized in Table 14,
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Table 14. Space Requests for Indexed Sequential Data Sets
T T=" T - 1
| Criteria | | |
b T T —-4 Restrictions on |
|1. Number 2. Types |3. Index | Unit Types and | Resulting
| of DD | of DD | Size | Number of Units | Arrangement
| Statements|Statements| Coded? | Requested | of Areas
e e T . } =
| 3 } INDEX | |PRIME and OVFLOW |Separate index, |
| | PRIME | - | statements must |prime, and over- |
| | OVFLOW | |specify the same |flow areas.
| i | |type of unit. l
e $—- + —+ { 1
| 2 | INDEX | | None |Separate index and |
| | PRIME | - | |prime areas. |
b -4 ¥ } fmmmmmm oo i
| 2 | PRIME | No |Both statements |Prime area and |
| | OVFLOW | |must specify the |overflow area with |
| | | |same type of |an index at its |
| ] | junit. |end. |
i $ —1 R fommmmm oo 1
| 2 | PRIME | Yes [Both statements |Prime area and |
| | OVFLOW | |must specify the |embedded index, |
| | | |same type of |and overflow |
| } i |unit. The state- |area. |
| | | |ment defining the | |
| | | |prime area cannot | |
| | | |request more than | |
| | | |one unit. | |
- + fommmmmmt $mmmmmmmm 1
| 1 | PRIME | No | None | Prime area with |
| | | | |[index at its end. |
| | i | |Additional area, |
| { | | |if any, used for |
| | | | |overflow, |
¢ ¢ 1 $-—- - $ {
| 1 | PRIME | Yes | statement cannot |Prime area with |
| | | | request more than [embedded index |
| | | jone unit. |area. |
L i ] j — - — - 4
¢ Space (SPACE) can be requested only in terms of cylinders (CYL) or

absolute tracks (ABSTR).

If the absolute track technique is used,

the designated tracks nmust encompass an integral number of
cylinders.
e Data set organization (DSORG) must be specified as indexed sequen-

tial (IS or IsU)

e All required volumes must be mounted when the data set is

in both the DCB macro-instruction and the DCB
parameter of the DD statement.

i.e., volume mounting cannot be deferred.

opened,

indexes in the prime data area.
area

e If your prime area extends beyond one volume, you must indicate the

nunmber of units and volumes to be

UONIT=(2311,3) ,VOLUME=(,,,3).

spanned, €.g.,

You can catalog the data set using the DD statement parameter
DISP=(,CATLG) only if the entire data set is defined by one DD
statement, i.e., you did not reqyest a separate index or independent
overflow area.
As your data set is created, the operating system builds the track
Unless you request a separate index

or an embedded index area, the cylinder and master indexes are
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built in the independent overflow area. If you did not request an
independent overflow area, the cylinder and master indexes are built
from the prime area.

Specifying a Prime Data Area

To request that the system allocate space and subdivide it as
required, you should code:

//ddnane DD DSNAME=dsname,DCB=DSORG=I1S, C
SPACE=(CYL,quantity,,CONTIG) ,UNIT=unitname, C
DISP=(,KEEP)

You can accomplish the same type of allocation by qualifying your
dsname with the element indication (PRIME). This element is assumed if
omitted. It is required only if you request an independent index or
overflow area. To request an embedded index area when an independent
overflow area is specified, you must indicate DSNAME=dsname(PRIME). To
indicate the size of the embedded index, you specify
SPACE=(CYL, (quantity, ,index size)).

Specifying a Separate Index Area

In order to request a separate index area, other than an embedded
area as described above, you must use a separate DD statement. The
element name 1is specified as (INDEX). The space and unit designations
are as required. Notice that only the first DD statement can have a
data definition name. The data set name (dsname) must be the same.

//ddname DD DSNAME=dsname (INDEX) ,--=-
7/ DD DSNAME=dsname (PRIME),---

Specifying an Independent Overflow Area

A request for an independent overflow area is essentially the same as
for a separate index area. Only the element name, OVFLOW, is changed.
If you do not request a separate index area, only two DD statements are
required.

//ddname DD DSNAME=dsname (INDEX) ,---

7/ DD DSNAME=dsname (PRIME) ,---
/7 DD DSNAME=dsname (OVFLOW) ,---

Calculating Space Requirements for an Indexed Sequential Data Set

To determine the number of cylinders required for an indexed
sequential data set, you must consider the number of blocks that will
fit on a cylinder, the number of blocks that will be processed, and the
amount of space required for indexes and overflow areas. 1In making the
computations, consider additional space that is required for device
overhead as shown in Table 13. Remember the formula:

blocks = 1+ track capacity - length of the last block, in bytes
per track length of other klocks, in bytes

Bt = 1 + ((Tc-Bl1l)/Bi)

Step 1

Once you know how many records will fit on a track and the maximum
number of records you expect to create, you can determine how many
tracks you will need for your data.
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Number of tracks = Maximum number of blocks
required Blocks per track

Example: Assume the existence of a 200,000 record part-of-speech
dictionary to be stored on an IBM 2311 Disk Storage Unit as an indexed
sequential data set. Each record in the dictionary has a 12-byte key
(the word itself) and an 8-byte data area containing a part-of-speech
code and control information. Each block contains 50 records --
LRECL=20 and BLKSIZE=1000. Using the formula from Table 13, we find
that each track will contain 3 blocks or 150 records. A total of 1334
tracks will be required for the dictionary.

Bt=1+(3625-(20+12+1000) ) = 1+2593 = 3
( 81+1.049(12+1000) 1113

Records per Track = (3 blocks) (50 records/block) = 150

Prime data tracks required (T) = 200,000 records = 1333.3
150 records/track

Step 2

You will have to set aside space in the prime area for track index
entries. There will be two entries (normal and overflow) for each track
on a cylinder that contains prime data records. The data field of each
index entry 1is always 10 bytes. The key length corresponds to the key
length for the prime data records. How many index entries will fit on a
track?

track - size of the last
Index entries = 1+ capacity index entry, in bytes
per track size of other index entries,
in bytes

It = 1 + ((Tc-E1)/Ei)

Example: Again assuming a 2311 disk and records with a 12-byte key, we
find that 32 index entries will fit on a track.

It = 1+3625-(20+412+10) =1+43583 = 1+31 = 32
81+1.049(12+10) 115
Step 3

The number of tracks for track index entries required will depend on
the number of tracks per cylinder and the number of track index entries
(two for each track) per track. Any unused space on the last track of
the track index can be shared with prime data records if they will fit.

Number of Tracks per
track index = 2 Cylinder +1
tracks per Index entries
cylinder per track +2

Ti=(2Ct+1)/(It+2)

Example: The 2311 disk has 10 tracks per cylinder. You can fit 32
track index entries per track. Therefore, you need 1 track for each
cylinder, Actually a full track is not required -- only 21/34 (3625
bytes) or 2265 bytes. The remainder of the track cannot be shared with
a prime data record since it would require 1500 bytes.

Ti = 2(10)+1 = 21
32+2 34
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Step 4

Next you have +to compute the number of tracks available on each
cylinder for prime data records. You cannot include tracks set aside
for cylinder overflow records.

Prime data Tracks - Cylinder - Track index
tracks per = per cylinder overflow tracks tracks
cylinderxr

Pc =Ct - 0Ot - It

Example: If you set aside 3 cylinder overflow tracks, and you require 1
track for the track index, 6 tracks are available on each cylindexr for
prime data records.

Pc =10 -3 -1 =6

Step 5

The number of cylinders required for the prime data records, track
index area, and cylinder overflow area is determined by the number of
prime data tracks required divided by the number of prime data tracks
available on each cylinder.

Number of

cylinders = Prime data tracks required

required Prime data tracks per cylinder
C = T/Pc

Example: You need 1334 tracks for prime data records. You can use 6
tracks per cylinder. Therefore, 23 cylinders are required for your
prime area and cylinder overflow area.

C =133 = 22.2
6

[+,

Step

You will need space for a cylinder index as well as track indexes.
There is a cylinder index entry for each track index, i.e., for each
cylinder allocated for the data set. The size of each entry is the same
as the size of the track index entries; therefore, the number of entries
that will fit on a +track is the same as the number of track index
entries. Unused space on a cylinder index track is not shared.

Number of Number of

cylinder index = Cylinders +1

tracks required Number of index entries
per track

Ci = (C+1)/1It

Example: You have 23 track indexes. Since 32 index entries fit on a
track, you need .75 of a track or 2718 bytes for your cylinder index.
The rest of the space on that track is unused.

ci = = .75
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Step 7

If you have a data set large enough to require master indexes, you
will want to calculate the space required according to the number of
tracks for master indexes (NTM parameter) you specified in the DCB
macro-instruction or the DD statement.

If the cylinder index exceeds the NTM specification, an entry is made
in the master index for each track of the cylinder index. If the master
index itself exceeds the NTM specification, a second level master index
is started. Up to three levels of master indexes are created if
required.

The space requirements for the master index are computed in the same
way as the cylinder index.

Cylinder required for Cylinder index tracks
master indexes = NTM +1
Index entries
per track

My=((Ci/NTM)+1) /It when C>NTM
Ma=((M;/NTM) +1) /It when M, >NTM
Ma=((Ma/NTM) +1) /It when M, >NTM

Example: Assume that your cylinder index will require 22 tracks. Since
large keys are used, only 10 entries will fit on a track. Assuming that
NTM was specified as 2, 2 tracks will be required for a master index,
and only one level of master index will be created.

My = (22/7241)/10 = 12/10 = 1.2

Step 8

You will want to anticipate the number of overflow tracks required.
The computations formula is the same as for prime data tracks, but you
must remember that overflow records are unblocked and a 10-byte link
field is added. Remember, if you exceed the space allocated for any
cylinder overflow area, an independent overflow area is required. Those
records are not placed in another cylinder overflow area.

Track Length of
Overflow records = 1+ capacity - last overflow record
per track Length of other

overflow records except the last
ot = 1+((Tc~R1)/R1)

Example: Approximately 500 overflow records are expected for the data
set described in step 1. Since 29 overflow records will fit on a track,
18 overflow tracks are required. It would probably be best to allocate
2 tracks per cylinder for cylinder overflow.

ot =1+ 3625-(20+12+10+420) =1+ = 3563 = 29
81+1.049 (12+10+20) 123

29 overflow records per track.

Summary: Indexed Sequential Space Requirement Calculations

1. How many records (blocks) will fit on a track?

Bt = 1 + ((Tc-B1)/Bi)
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2. How many index entries will fit on a track?
It = 1 + ((Tc-El)/Ei)

3. How many track index tracks are needed per cylinder?
Ti = (2Ct+1)/(It+2)

4. How many tracks on each cylinder can be used for prime data records?
Pc = Ct - Ot - It

5. How many cylinders are needed for the prime data area?

c=_T
Pc

6. How much space is required for the cylinder index?
Ci = (C+1)/It

7. How much space is required for master indexes?
M = ((Ci/NTM) +1)/1It

8. How many overflow tracks are required?

ot = 1 + ((Tc-B1)/Bi)

CONTROL AND DISPOSITION OF DATA SETS

There are two levels of status and disposition of the data sets you
use for your processing. The status and disposition information must be
provided to the system in the disposition field of the DD statement,
DISP=(status,disposition). The first level deals with the status of the
data set when you begin processing and the relationship of the data set
to other job steps in your job or other jokts. The second deals with
what is to be done with the data set when you have completed processing.
It is at this 1level of control and disposition that you can take
advantage of the cataloging facilities of the operating system.

A data set that is being used for input has a status of OLD. If it
can be used by more than one job, the status should be specified as SHR.
If you are going to add to the input data set, specify MOD. The system
automatically positions the access mechanism after the last record when
the data set is opened. A NEW output data set should be so indicated.

Having identified the status of the data set at the beginning of your
job step, you should specify how you want it disposed of at the end of
processing. If the disposition is to ke unchanged, you need not specify
anything more. The status of an existing data set remains unchanged; a
new data set is deleted.

The requested disposition is performed at the end of the job step. A
data set to be used in a later job can ke kept (KEEP) until a subsequent
request is made to DELETE it. If the data set is to be used by more
than one job step in the same job, you can specify that it is to be
passed (PASS).

The most useful disposition provided by the system is the cataloging
facility (CATLG). The data set name is recorded by the system and its
volume noted. An o0ld data set can suksequently be removed from the
catalog if you so request (UNCATIG).
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CONCATENATING SEQUENTIAL AND PARTITIONED DATA SETS

Two or more sequential or partititioned data sets can be automat-
ically retrieved by the system and processed successively as a single
data set. This reading technique is known as concatenation. A maximum
of 255 data sets (16, if partitioned) can be concatenated, but they must
be used only for input. To save time when processing two consecutive
data sets on a single volume, you specify LEAVE in your OPEN macro-
instruction. Concatenated data sets cannot be read backwards.

Since only one data control klock is associated with all the
concatenated data sets, you must inform the system when data sets having
unlike characteristics (block length, record format, etc.) have been
concatenated. This is accomplished by modifying the DCBOFLGS field of
the data control block. The indication must be made before the end of
the current data set is reached. You must set bit 4 to one by using the
instruction O0OI DCBOFLGS,X'08' as described under "Modifying the Data
Control Block." Unless you have some way of determining the
characteristics of the next data set before it is opened, you should not
reset the field to indicate "like" characteristics during processing.

When "unlike" data sets have been concatenated, the data control
block is purged and merged by the close and open routines. That is, the
characteristics of the next data set are entered, new buffers construct-
ed, etc. Therefore, we urge that you do not issue multiple input
requests, i.e., a series of READ or GET macro-instructions in your
program. Otherwise, you will have to arrange some way to determine
which requests have been completed and which must be reissued. In any
case, the GET or READ macro-instruction that detected the end of data
set will have to be reissued. Figure 26 illustrates a possible routine
for determining when a GET or READ must be reissued. This restrictiocon
does not apply to "like" data sets since no open or close operation is
necessary between data sets.

( PROBPROG

DCBEXIT

Set
e OFLAGS
to X'08!

No

Set to OPEN
Reread Switch )

On
Set

Return
to Read
Reread Switch

* .
Off Returns are to Supervisor

Process

Figure 26. Reissuing a READ for "Unlike" Concatenated Data Sets
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When the change is made from one data set to another, label exits are
taken as required; automatic volume switching is also performed for
maltiple volume data sets. Your end-of-data-set (EODAD) routine is not
entered until the 1last data set has been processed. An exception to
this arises with partitioned data sets. Your EODAD routine receives
control at the end of each member. At that time, you can process the
next member or close the data set.

Further discussion and examples of concatenated data sets are
contained in the publication IBM_System/360 Operating System: Job
control Language.

CATALOGING DATA SETS

To provide the cataloging facilities of the operating system, a
catalog is created that is itself a data set residing on one or more
direct-access volumes. It is organized into levels of indexes that
connect the data set names to corresponding volumes and data set
sequence numbers. For each level of qualification in the data set name,
there is an index group in the catalog.

The highest level of the catalog resides on the system residence
volume. The volume table of contents (VTOC) contains an entry for the
data set control block (DSCB) defining the catalog and its highest level
index, the volume index. The lowest level index contains the simple
name of the data set and the number of the volume on which it resides.

The complete catalog can exist on the system residence volume, or you
can specify that parts of it be constructed on other volumes. Any
volume containing part of the catalog is called a control volume. The
use of control volumes allows data sets that are functionally related to
be cataloged separately. There are several advantages:

e Control volumes can be moved from one processing system to another.

¢ System residence requirements can be reduced by placing seldom used
indexes on a control volume.

For any given data set, only one level of control volume, other than
the system residence volume, can be used. Notice that in Figure 27
INDEX E, which is the highest level on the control volume, has an entry
in both volume indexes.

The same type of cataloging facilities are available for maintaining
generation data groups. Cataloging each new generation with a unique
name would be both inconvenient and inefficient. By cataloging indivi-
dual data sets in a chronological collection by number, the entire
collection can be stored under a single data set name.

Each update of the data set 1is called a generation; the number
associated with it 1is called a generation number. A generation data
group is the entire collection of chronologically related data sets that
can be referred to by the same data set name. A particular generation
can be referred to by either the absolute generation name or relative
generation number of the data set.

ABSOLUTE GENERATION NAME: The operating system assigns each data set in
the generation data group an absolute generation name in the form

GggggVVV:

® gggg is an unsigned, four digit, decimal generation number.

¢ vv is an unsigned, two digit, decimal version number.
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System Residence Volume Central Volume

Volume Table of Contents Volume Table of Contents

Volume
Index
DSCB

Volume Index

T
/ Volume Index E } Pointer to
‘ . 1| Volume Serial | Index E
| Pflnter ;o E | Number of |
| ndex | Control Volume /
1 § T :
J (- I Volume
Index | o | Pointer to Fl Number
/’ E : Index A II o{/\
T T
d | Volume ; Volume Data
Index ' Number Number T i Set
B | of F ! of G Index ; Volume | Volume EF
L A P Number L i Number
/ / II of P A of L
Data Data Data Data
Set Set Set Set
B.F B.G E.A.P E.A.L

Figure 27. Catalog Structure on Two Volumes

The generation number indicates how far removed the data set is from
the original generation. The version number indicates how many times
the associated generation has been replaced. Only the most recent
version of a specific generation is retained.

Generation Increment: You can specify the increment by which the
generation number is changed. For example, if you request a current
generation G0013V04 and an increment of 2, the new generation would be
assigned the absolute generation name G0015V00.

Version _Increment: When you replace the same generation with a new
version, it is your responsibility to assign the new, nonzero version
number.

CONCATENATED GENERATIONS: You can request a concatenation of all
existing data sets in the generation data group, starting with the most
recent and ending with the oldest, by specifying only the data set name.

RELATIVE GENERATION NUMBER: Rather than request a data set by its
absolute generation number, you can refer to it relative to the most
recent generation, i.e., DSNAME=dsname(0). Those immediately preceding
the most recent are then identified as -1, -2, etc. New generations are
created by referring to them as DSNAME=name(+1),(+2),(+3), etc. The
last of these is cataloged as (0) and the other generations in the
catalog are adjusted accordingly at the end of the job.

Entering a Data Set Name in_the Catalog

The catalog structure, including all levels of indexes, is initially
created or modified by the system utility program IEHPROGM. A data set
name can then be entered if the proper index levels of the name exist.

For example, if a data set named A.B.C is to be cataloged, the volume
index on the system residence volume must have an index entry for index
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A, which must point to an index B. When the data set A.B.C is
cataloged, C is entered into index B along with the volume serial number
where data set A.B.C resides. The cataloging request is entered as:
//ddname DD DSNAME=A.B.C,DISP=(,CATLG)

Entering a Generation Data Group in the Catalog

A data set that is part of a generation data group is represented in
the catalog by an additional level of indexing that contains an entry
for each generation., The system utility program IEHPROGM is wused to
create the index levels and to instruct the system as to how the
generations are to be maintained.

CONTROL OF CONFIDENTIAL DATA -- PASSWORD PROTECTION

In addition to the usual label protection that prevents opening a
data set without the correct data set name, the operating system
provides a data set security facility that prevents unauthorized access
to confidential data. A security protected data set cannot be made
available for processing until a password is entered by the operator.
If an incorrect password is entered twice, the job is terminated by the
system.

You can request password protection when the data set is created.
The system sets the data set security byte in the HDR1 label as shown in
Appendix A.

Each protected data set has at least one entry in a catalog named
PASSWORD that must be created on the system residence volume. Each
entry in the password data set consists of a Uu-byte data set name field
and an 8-byte password field. The next 80-kyte record contains a 2-byte
binary counter that is incremented by one each time the protected data
set is opened successfully. The third byte is used to indicate that the
processing program can read, write, or both read and write records on
the protected data set. The rerwaining 77 bytes can be used at the
discretion of your installation.

The password data set can also be protected by a master password
contained in one of its entries.
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APPENDIX A: VOLUME LABELING

Various groups of 1labels are used in secondary storage of the
System/360 Operating System to identify magnetic tape and direct-access
volumes, as well as the data sets they contain. Magnetic tape volumes
can have standard or nonstandard labels, or they can be unlabeled.
Direct-access volumes must use standard labels. Standard label support
includes the following label groups:

e A volume label group.
e A data set label group for each data set.

e Optional user label groups, i.e., user header and/or trailer labels
for each data set, for physical sequential data set oxrganizations.

MAGNETIC TAPE LABELS

The type(s) of label processing to be supported by an installation is
selected during the system generation process. Thereafter, you specify
in the DD statement the type of label processing you want to use for a
tape data set. If you do not specify a type of label processing,
standard label processing is assumed by the system.

STANDARD TAPE LABELS

Standard tape labels are 80-character records. All 1labels are
recorded in the Extended Binary Coded Decimal Interchange Code (EBCDIC),
with the exception of 7-track tape labels, which are recorded in Binary
Coded Decimal (BCD). The density of a tape lakel is the same as that of
the data on the tape, which was specified in the DD statement or the DCB
macro-instruction,

The organization of standard tape labels for a single tape volume and
one data set is illustrated in Figure 28.

Volume Label Group: The volume label group is composed of an initial
volume label, created by a utility program, and up to seven additional
volume labels. The additional labels are processed by an installation
routine that is incorporated into the system. The initial volume label
identifies a volume and its owner, and is used to verify that the
correct volume 1is mounted. It can also ke used to prevent use of the
volume by unauthorized programs.
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Initial Volume Label

Additional

Volume

Labels

NN [ B WIN] —

HDR 1

HDR 2

User Header Labels

iNjor [ W] —|

Tape Mark

Data Blocks
—

Tape Mark

EOVI or EOD1

EQV2 or EOD2

User Trailer Labels

OIN| OB jWN | —

Tape Mark

Tape Mark

A

Volume Label Group

Data Set Header Label Group

User Header Label Group

Data Set

Data Set Trailer Label Group
User Trailer Label Group

Not End of Data } End of Data

Figure 28. Organization of Standard Tape Labels
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Tapes/Direct-Access Volume Labels Format

(Same as Direct Access)
(Up to 7 Additional Volume Labels)
80 Byte Physical Record

Field 1 (3) Volume Label Identifier (VOL)
2 (1) Volume Label Number (1)
3 (6) Volume Serial Number
4 (1) Volume Security
5 (10) Data Set Directory (Blank for Tape)
6 (10) Reserved for Manufactures (Blank)
7 (10) Reserved (Blank)
8 (10) Owner Name and Address Code
9~ (29) 4: Blank

Figure 29. Initial Volume Label

Volume Label Identifier (VOL): Field 1 contains the initial volume
label.

Volume Label Number (1): Field 2 identifies the relative position of
the volume label in a volume label group. It must be written as 1.

The operating system identifies an initial volume 1label when in
reading the initial recoxrd it finds that the first four characters of

the record are VOL1l.

Volume Serial Number: Field 3 contains a unique identification code
assigned when the volume enters the system. You can place the code on
the external surface of the volume for visual identification. The code
is normally numeric (000001-999999), but may be any six alphameric
characters.

Volume Security: Field 4 is reserxrved for future use by installations
that wish to provide security at the volume level.

VTOC Pointer: Field 5 of direct-access volume label 1 contains the
address of the volume table of contents (VTOC). For tape volume labels,
Field 5 is currently not used. Leave it blank.

Reserved for Manufacturers: Field 6 is reserxrved for future stand-
ardization purposes. Leave it blank.

Reserved: Field 7 is reserved for future developmental purposes.
Leave it blank.
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Owner Name and Address Code: Field 8 contains a unique identification
of the owner of the volume.

All of the bytes in Field 9 are left blank.

Additional Volume Labels Format

Additional Volume Labels

(Maximum of 7)
80 Byte Physical Record
Field 1 3) Volume Label Identifier (VOL)
2 (1) Volume Label Number (2-8)
R
3L (76) Ju User Specified
— I

]
1

Figure 30. Additional Volume Labels

Volume Label Identifier (VOL): Field 1 indicates that this is a
volume label.

Volume Label Number (2-8): Field 2 identifies the relative position
of the volume label in the volume lakel group.

User Specified: Field 3 (76 bytes).

Data Set Header Label Group: The data set header label group consists
of two data set header labels: HDR1 and HDR2. HDR1 contains operating
system data and device-dependent information; HDR2 contains data set
characteristics. Additional data set header labels are not supported.
These labels are created by the operating system in accordance with a
fixed format when the data set is recorded on tape. They can then be
used to locate the data set, to verify references to the data set, and
to protect it from unauthorized use.

User Header Label Group: Optionally, a maximum of eight user header
labels can appear on tape immediately follcwing the data set header
labels. The operating system writes these labels as directed by the
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problem program recording the tape. The first four characters of the
user header label must be UHLl, ..., UHL8; you can specify the remaining
76 characters. When the tape is read, the operating system makes the
user header labels available to the problem program for processing.

Data Set Trailer lLabel Group: The data set trailer label group consists
of two trailer labels: either EOV1 and EOV2 or EOF1 and EOF2. These
labels are identical to the data set header labels except that:

e The lakel identifier EOV or EOF replaces HDR.

e The first label (EOV1 or EOF1l) contains a klock count field that
indicates the number of blocks of the data set recorded on the tape.
It is used for checking purposes. This field contains zeros in the
HDR1 lakel.

These labels duplicate the data set header labels to facilitate
backward reading of the tape. Location, verification, and protection of
the data sets can also be achieved with data set trailer lakels.

User Trailer Label Group: A maximum of eight user trailer labels can
immediately follow the data set trailer labels. These labels are
recorded (and processed) as explained in the preceding text for wuser
header 1labels, except that the first four characters must be UTL1, ...,
UTLS.

Data Set Header and Trailer Label 1 Forwat

80 Byte Physical Record

Field 1 ) Label Identifier (HDRif Header, EOV or EOD if Trailer)
2 [©) Label Number (1)
3 = (17) o~ Data Set Identifier (Lo-Order 17 Bytes of Data Set Name)

4 (6) Data Set Serial Number

5 (4) Volume Sequence Number
6 (4) Data Set Sequence

7 (4) Generation Number

8 (2) Version Number

9 (6) Creation Data

10 6) Expiration Data

1 (N Data Set Security Indicator

12 (6) Unused (Zeros) if Header Block Count if Trailer
3= (13) ~ System Code
14 7) Reserved (Blank)

Figure 31. Tape Header and Trailer Label 1
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Label Identifier: Field 1 of the header 1lakel group contains the
characters HDR, indicating that this is a data set header label. The
contents of Field 1 for the trailer label group indicate that this is a
data set trailer 1label and marks an end of volume (EOV) or an end of
data set (EOF).

Label Number: Field 2 of the header label group identifies the
relative position of the data set label in the data set label group.
Field 2 of the trailer label group indicates that the label is the first
(1) data set trailer 1label.

Data Set Identifier: Field 3 identifies the data set. The 1low-order
17 bytes of the data set name are used.

Data Set Serial Number: Field 4 contains the same identification code
that appears in Field 3 of the initial volume label of the first volume
of the data set or multidata set aggregate.

Volume Sequence Number: Field 5 indicates the volume on which the
data set 1is recorded in relation to the volume on which the data set
begins.

Data Set Sequence Number: Field 6 indicates the position of the data
set in relation to the first data set in the aggregate.

Generation Number: Field 7 indicates the generation number
(0000-9999) of the data set.

Version Number: Field 8 contains the version of a generation of the
data set.

Creation Date: Field 9 indicates the year and the day of the year the
data set was created. It is recorded as byyddd, where yy is 00-99 and
ddd is 001-366.

Expiration Date: Field 10 indicates the first day the tape may be
overwritten., It is recorded as Lyyddd.

Data Set Security Indicator: Field 11 indicates whether additional
qualifications must be supplied in order to process the data set. A 0
indicates that no additional qualifications are required. A 1 indicates
that additional qualifications are required.

Unused Block Count: Field 12 of the header 1label group contains
ZEeros. This field in the data set trailer label 1 indicates the number
of blocks on the data set or on the current volume of a multivolume data
set.

System Code: Field 13 contains a unique identification of the
programming system.

Reserved: Field 14 is reserved for future standardization.
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Data Set Header and Trailer Lakel 2 Format

80 Byte Physical Record

Field 1 3) Label Identifier (HDRifHeader, EOV or EOD if Trailer)

(1 Label Number (2)
(1) Record Format (F/V/U)

wN

4 (5) Record Length

5 (5) Blocking Factor/Block Size
[ (1) Density

7 ) (1) Data Set Position

8 o (17) :;: Job/Job Step ID

9 o (46) Reserved (Blank)

) )
I

Figure 32. Tape Header and Trailer Label 2

Label Identifier: Field 1 of the header label group contains the
characters HDR, indicating that this is a data set header label. Field
1 of the trailer label group indicates that this is a data set trailer
label and marks an end of volume (EOV) or an end of data set (EOF).

Label Number: Field 2 of the header 1label group identifies the
relative position of the data set label in the data set label group.
Field 2 of the trailer label group indicates that the 1label is the
second (2) data set trailer label.

Record Format: Field 3 indicates the format of the records as
follows:

F - fixed length
V - variable length
U - undefined length

Record Length: Field 4 indicates the length of the records. Inter-
pretation of this field depends on the format specified in Field 3, as
follows:

Format F - block length

Format V - maximum block length

Format U - five high-order digits of a ten-digit field (Fields 4 and 5
denote maximum block length.)
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Blocking Factor/Block Size: Field 5 indicates the blocking factor or
block size, depending on the format specified in Field 3, as follows:

Format F - blocking factor
Format V - maximum logical record length
Format U - five low-order digits denoting the maximum block length

Density: Field 6 indicates the tape density as shown in Table 15.

Table 15. Tape Density (DEN) Values

q B === ——==
| | Recording Density |
| DEN Value | Model 2400

| pmmm oo T -= -—--{
| | 7-Track | 9-Track |
t $- e }-- - {
| 0 [ 200 | - !
| 1 I 556 I - I
| 2 | 800 | 800 |
I i _— _— 1o 4

Data Set Position: Field 7 indicates whether a volume switch has
previously occurred for the data set. If a vclume switch has occurred,
it is written as 1. If no volume switch has occurred, it is written as

0. When the tape is read backwards, this information indicates when a
volume switch is required.

Job/Job Step ID: Field 8 indicates the job and job step identifi-
cation that was assigned by the task scheduler. It provides specific
time-dependent identification of the data set created by the operating
systemn.

Reserved: Field 9 is reserved for future requirements.
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User Header and Trailer label Format

(Maximum of 8)
80 Byte Physical Record

Field 1 3) Label Identifier (UHL if Header, UTL if Trailer)
2 (N Label Number (1-8)

3 I 76) -~ User Specified

Figure 33. Tape User Header and Trailer Lakels

Label Identifier: Field 1 indicates that this is a user header label
(UHL) . UTL indicates a user trailer label.

Label Number: Field 2 identifies the relative position (1-8) of the
label within the user label group.

User Specified: Field 3 (76 bytes).

NONSTANDARD TAPE LABELS

When nonstandard labels are used for magnetic tape, nonstandard label
processing routines are supplied by the installation and incorporated in
the operating system when the system is generated. Detailed information
about writing nonstandard label processing routines is contained in the
publication IBM System/360 Operating System: System Programmer's Guide.

You can specify the number and contents of nonstandard labels, except
that the 1initial record cannot be a standard tape volume label; i.e.,
the first four characters of this record cannot be VOILl. When these
first four characters are not VOL1l, the operating system transfers
control to the nonstandard label processing routines. These routines
provide - volume positioning that is compatible with the positioning
techniques used by the system's standard label processing routines. The
operating system assumes that a tape wusing nonstandard labels 1is
properly positioned upon completion of a nonstandard label processing
routine,
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MAGNETIC TAPE VOLUME ORGANIZATION

If a data set on magnetic tape is to be processed by an IBM data
access method, the data set must be preceded and followed by a tape
mark, with one exception: the first data set on an unlabeled tape volume
is not preceded by a tape mark. (Note that if a tape mark should
precede the first data set on an unlakeled tape volume, the data set
sequence number of that first data set is two.) Tape marks may not
exist within a data set.

When an access method is used to create a tape data set with standard
labels or no labels, all tape marks are automatically written by the
system. If standard label processing is being used, one tape mark
follows each trailer label group, with one exception: two tape marks are
written after the last trailer label group on a volume when it indicates
end of data set (EOF). If an unlabeled volume is being used, an
additional tape mark is written after the tape mark that follows the
last data set on the volume.

When an access method is used to create a tape data set with
nonstandard labels, neither of the delimiting tape marks is written by
the system. If an access method is to be used to retrieve the data set,
these tape marks should be written by the appropriate installation
nonstandard label processing routine. The system does not require that
one or more tape marks be written after nonstandard trailer labels,
since installation nonstandard label processing routines must handle the
positioning of tape volumes.

Figure 34 illustrates the organization of standard labels and data on
magnetic tape for the following tape organizatioms.

Single Data Set/Single Volume: Volume labels are followed by data set
header labels and optional user header labels. The data set is preceded
and followed by a tape mark. The data set trailer labels (EOF) appear
after the tape mark following the data set and are followed by the
optional wuser trailer labels. Two tape marks are the last elements of
this tape organization.

Single Data Set/Multiple Volumes: This class of tape organization is an
expansion of the previous class. More than one volume is necessary to
contain the data set. The last volume is organized the same as the
single data set/single volume class. All other volumes are also
organized in this way with the exception of their data set trailer label
groups. The EOV trailer group appears in place of the EOF trailer set.
The EOV trailer group is followed by one tape mark. The data set and
user labels are repeated on each volume, but the volume labels differ on
each tape.

Multiple Data Sets/Single Volume: The volume begins with a volume label
group. Each data set starts with a data set header label group,
followed by the optional user header label group, and a tape mark. The
data set then appears, followed by a tape mark, an end-of-data-set
trailer label group, a user trailer label group, and another tape mark.
The 1last data set on the volume differs only in that the user trailer
labels are followed by two tape marks.

Multiple Data Sets/Multiple Volumes: This class of tape organization is
similar to the previous one. However, more than one volume is required
because of the amount of information. The end-of-volume trailer labels
are identical to those of the single data set/multiple volumes tape
organization.
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DIRECT-ACCESS LABELS

Only standard 1label formats are used on direct-access volumes.
Volume, data set, and optional user labels are used (see Figure 35). 1In
the case of direct-access volumes, the data set lakel group is the data
set control block (DSCB).

Volume Label Group

The volume label group immediately follows the initial program
loading (IPL) records on track 0 (of cylinder 0) of the volume. It
consists of the initial volume label plus a maximum of seven additional
volume labels. The initial volume label identifies a volume and its
owner, and is used to verify that the correct vclume is mounted. It can
also be used to prevent use of the volume by unauthorized programs. The
additional labels are processed by means of an installation routine that
is incorporated into the system.

The format of the direct-access volume label group is the same as the
format of the tape volume label group, except for Field 5 of the initial
volume label. See "Tape/Direct-Access Volume Labels Format."

Cylinder
Volume Label
Tracks Additional Labels
> Track 0 (Optional)
1

e

[ —

I EN
VTOC DSCB

L

Space Acctg DSCB

DSCB No. 1 L VTOC
DSCB No. 2

| DSCBNo. N | )

All Remaining Track of
Volume

Blank Storage Area
for Data Sets

Figure 35. Direct-Access Labeling
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Data Set. Control Block (DSCB) Group

The system automatically constructs a DSCB when space is requested
for a data set on a direct-access volume. Each data set on a
direct-access volume has a corresponding data set control block to
describe its characteristics. The DSCB appears in the volume table of
contents (VTOC) and contains the equivalent of the tape data set header
and trailer information, in addition to space allocation and other
control information.

User Label Group

If the LABEL parameter of the DD statement indicates that user labels
are to be used, and if you have requested space allocation in terms of
cylinders by using CYL, SPLIT, oxr ROUND, the data set is automatically
allocated one additional track for user labels. Otherwise, the first

“track allocated for the data set is reserved for wuser labels. The
current minimum track size supports a maximum of eight 80-character user
labels (including both user header and trailer labels). Consequently, a
program that creates more than eight wuser 1labels becomes device-
dependent among direct-access devices. If device independence is not
desired, the program may create up to eight user header labels and eight
usexr trailer labels, not to exceed one track. The processing and format
of these labels are the same as described for tape user labels.
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APPENDIX B: CONTROL CHARACTERS AND SYSOUT WRITER

CONTROI_CHARACTERS

As an optional feature, all record formats may include a controcl
character in each logical recoxd. This control character will be
recognized and processed if a data set is Leing written to a printer or
punch.

For format-F and -U records this character is the first byte of the
logical record.

For format-V records it must be the fifth byte of the logical record,
immediately following the logical record length field.

Two options are available. If either option is specified in the data
control block, the character must appear in every record and other line
spacing or stacker selection options also specified in the data control
block are ignored.

MACHINE CODE

You can specify in the data control block that the machine code
control character has been placed in each logical record. If the record
is to be written, the appropriate byte must contain the command code bit
configuration specifying both the write and the desired carriage or
stacker select operation. -If the record is not to be written, the byte
can specify any command other than write.

conmand codes for specific devices are contained in IBM System
Reference Library publications describing the control units or devices.

EXTENDED ASA CODE

You may choose to specify this code rather than the machine code.
For punch operations, the record is always written.

The code is as follows:

Code Interpretation

Space one line before printing (blank code)
Space two lines before printing

Space three lines before printing

Suppress space before printing

Skip to channel
Skip to channel
Skip to channel
Skip to channel
Skip to channel
Skip to channel
Skip to channel
Skip to channel
Skip to channel
Skip to channel 10
Skip to channel 11
Skip to channel 12
Select punch pocket 1
Select punch pocket 2

SI<OEPOONNNEWNR+ | O
vodouswh R
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These codes include those defined by ASA FORTRAN. If any other code is
specified, it is interpreted as 'b' or V, depending on the device being
used; no error indication is returned.

SYSOUT WRITERS

Data definition statements defining output data sets can specify
SYSOUT processing. The functions provided by SYSOUT are discussed in
the publication IBM System/360 Operating System: Operator's Guide.

SYSOUT data sets are usually intended for unit-record devices and
must have sequential organization. The programmer uses the OPEN and
CLOSE macro-instructions in the wusual fashion, specifying either the
basic sequential access method or the queued sequential access method.
In systems without output writers, processing programs usually write
SYSOUT data sets directly to unit-record devices. The type of device
involved for any particular execution of a processing program is
determined by the DD statement that defines +the data set for that
execution. To ensure that a data set will always be eligible for SYSOUT
disposition, you should open it in a device-independent manner, so that
a DD statement will have the freedom to specify the appropriate device
type. This requires that the DEVD operand in the DCB macro-instruction
reserve the largest device-dependent area.

The records can be written in any format defined for the particular
combination of access method and device type involved. In all systems,
the record length must never exceed the maximum allowable for the
unit-record device on which the data set will ultimately be written.
Output writers punch only the EBCDIC mode.

The processing program is responsible for any formats, pagination, or
header control. Control character usage 1is specified in the usual
manner by the DCB macro-instruction or alternate source. If no control
characters are used, in systems having output writers, a standard
control is supplied; with printers, for example, the output writers will
single-space and skip to channel 1 when channel 12 is sensed, while for
punches stacker 1 is selected. -
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ABEND macro-instruction 40-42
Abnormal conditions
detection and processing
Abnormal termination
detection 40
from DEQ macro-instruction 34
from ENQ macro-instruction 34
from program interruption 39
routine 40-42
Abnormal termination dump
(see dump)
Absolute generation names
Access methed 74,75
choosing an 54,74
definition of 54,74
Access techniques
basic 72-T7u
queued 71-72
Accuracy, timing
(see timing services)
Additional entry points
(see entry point)
Address, direct-access 62
absolute 65,97,99,120-123
relative 65,97,99,120-123
Alias names 22,31,93-101
Alignment, buffer 79,84,85,109
Allocation
(see space allocation, main storage
management)
Anticipatory buffering 71,72,95,113
ATTACH macro-instruction
used in MVT 13,27-29
used in PCP, MFT 24,25
{see also FEP, EPLOC, DE, ECB, and ETXR
operands)
Attribute
(see load module attributes)
Automatic
blockings/deblocking 71
buffer pool construction 80
cataloging 56
error checking 94
retrieval 53
volume switching 130

40-42

130,131

Backspace
by BSP macro-instruction 92
by CNTRL macro-instruction
Base register
initial 10
permanent 12
Basic access technique
buffer control 81,82
definition of 72
uses 75,100,103,104,109,113
BDAM
{see direct-access processing)
Bin, data cell 656,62
BISAM
(see indexed sequential processing)
BLDL macro-instruction 21,24,100-104

91,92

INDEX

Block, data
definition of 58
(see also record format)
Block size (BLKSIZE) 65
Boundary alignment
buffer 81,85,109
data control block
exit list 68
BPAM
(see partitioned processing)
BSAM '
(see sequential processing)
BSP macro-instruction 92,94
Buffer pool construction 79,80

70,79

(see also BUILD, GETPOOL, and FREEPOOL)

Buffer contrxrol 81,82,87,88
(see also GETBUF, FREEBUF, FREEDBUF,
RELSE, and TRUNC)
Buffer length (BUFL)
Buffer number (BUFNO)
Buffer segment
definition of 79
exchange of 84
Buffering, anticipatory 71,72,95,113
Buffering techniques
and input/output modes 87
exchange 85-87
simple 82-85
Build list 100-104
BUILD macro-instruction
description of 79,80
example 81

80,109
80,81

CALL macro-instruction
example 16
use in dynamic structure
use in simple structure
Cancel
at abnormal termination 41
time interval 36
CANCEL operand
in TTIMER 36
(see also timing services)
Capacity
cylinder
record
track
Card punch
(see input/output devices)
Card reader
(see input/output devices)
Carriage control
character 59,60,91,147
(see also CNTRL, PRTOV)
Catalog
control volumes 130
definition of 53,56
generation data group 131,132
index 130
password 132
Cataloging
a data set

22,23,25
15,16

57,119
61,91,117,119
60,109,119-121,124

53,128

Index

149



a generation data group 53,130
CCW

(see channel command word)
Chained scheduling 94
Channel, carriage control 60,148
Channel command word (CCW)

address of 68

creation by OPEN 75

PCI flag in 94

use in exchange buffering 84,85

use in simple buffering 82
Channel program

execute (EXCP) 75

number of (NCP) 72
Channel separation and affinity 65
CHAP macro-instruction 29,30
Check

for dummy records 118

routine 74

write validity 63
CHECK macro-instruction 68,72,74

use of DECB 74

use of WAIT instead of 117
CLOSE macro-instruction 76,77

issued by control program 41,50

TYPE=T 77
Close routine 64,71
Closing a data set 77,102,103

simultaneous 77
CNTRL macro-instruction 91,92

device-independence with 91
Completion code 30,36,L42

(see also return code)
Completion of I/0 operation 71-74

(see also CHECK, WAIT)
Concatenation

of generations 130

of partitioned data sets 129

of sequential data sets 129

of "unlike" data sets 129
condition, exceptional 63,64,67,74

(see also CHECK, WAIT, abnormal

condition, and wait condition)

Conditional requests

from DEQ 34

from ENQ 25,34

from GETMAIN 44,45
control character 60,147

ASA code 147

machine code 147

use of 60
Control volumes 130
Cconversion

BCD to EBCDIC 90

paper tape 90

randomizing 114
Count

area 61-63,106,109,120

block 137,138

field 81,97,98

(see also responsibility count)
Cylinder

allocation by 120

capacity 57,120

definition of 60

index 105

"logical" 120

overflow (CYLOFL) 110,111
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DASDI 119
Data access techniques
(see access techniques)
Data control block
completion of 63
deletion of load modules containing 50
description of 64-66
for job library 19
for link library 19
for private library 19
for SNAP macro-instruction 42
modifying 70
specifying address of 20,21
Data definition name (DDNAME) 65
Data definition (DD) statement
relationship to data control block
63,65
relationship to job file control block
64
use in label processing 6u
Data event control block
checking for errors 72,74
construction of 72
description of 67
Data set
concatenation of 129
definition of 55
naming conventions 55
PASSWORD 132
security 132
Data set control block (DSCB) 56,57
data set label group 144,145
placement of 121
Data set description 65
Data set lakels
nonstandard 141
on direct-access volumes 56,144,145
on magnetic tape volumes 57,137-141
standard 137-141
Data set name (DSNAME) 65
definition of 55
qualification of 55,124,131
Data set organization
description of 54
direct 114-116
DSORG field 65
indexed sequential 104-113
partitioned 96-104
sequential 88-95
Data set security
(see password protection)
Data storage
on direct-access volumes 56,60-62
on magnetic tape volumes 57
DCB macro-instruction 64-67
DCB operand
for ATTACH, LINK, LOAD, and XCTL 20
for BLDL 21,24
DCBD macro-instruction 70,71
DD statement
(see data definition statement)
DDNAME
(see data definition name)
DE operand 20-24,28
Deblocking 54,71
DECB
(see data event control block)
Delete code 108,111,112



Deleting
a member name 100,101
indexed sequential data set records
108,111,112
Density, tape 57,89,90,133,140
DEQ macro-instruction 34-26
example 48-49
DETACH macro-instruction 29,30
Device-dlependent macro-instructions
Device-independence 55,92,93
achieving 92-93
programming considerations 93
system generation considerations 93
DEVTYPE macro-instruction 109
Direct-access labels
data set label (data set control -block)
145
user labels 145
volume labels 144
volunme table of contents (VTOC) 144
Direct-access storage space allocation
119-128
absolute address
block address 119
cylinders 120
for indexed sequential data sets
122-129
options 120
tracks 120
Direct-access volumes
initialization of 119
(see also data storage, space
allocation, and direct-access labels)
Direct organization data set 54,114-116
space allocation for 119
Directory of a partitioned data set
21,22,54,96-98
space allocation for 121,122
use of Build list 21,22,26,100
Disk drive 56,60,120,121
Dispatching priority
(see priority)
Disposition
data set (DISP)
volume 75,76
Double-word alignment 79
DPMOD operand
(see priority)

91-93

120

66,102,104,128

DSCB

(see data set control block)
DSECT

(see dummy control section)
DSNAME

(see data set name)
DSORG

(see data set organization)
Dummy ccntrol section (DSECT) 70,96
Dump 42,43
Duplicate

names

in ENQ 32

in IDENTIFY 31
requests for resource 34
Dynamic buffering 79,80
release of 88,113
using READ or WRITE
(see also RELEX)
Dynamic structure

82,113

definition of 13
passing control in 19-27
ECB (see event control block)
ECB operand, for ATTACH

with MVT 29,30,u42

with PCP, MFT 2U4-26,U42
Embedded index area 122
End-of-data-set (EODAD) routine

use with concatenation 130
End-of-volume

condition 71

positioning 76-78

processing 78

(see also FEOV)

ENQ macro-instruction 32-36

to test for previous request

use in data management 115
Entry point

additional 31

identifier 31

(see also IDENTIFY)
EODAD

(see end-of-data-set routine)
EOF 137-139,1u42
EOV  137-139,1u42
EP operand 20-24,28
EPLOC operand 20-24,28
Error Analysis (SYNAD) routine

error correction 74,94

exit address 71
Error options (EROPT) 67
ESETL macro-instruction
ETXR operand

use in MVT 29,30,42

use in PCP, MFT 24,26
Event control block 30

use with ATTACH 24,30,42

use with WTOR 38
Exceptional condition code
Exchange buffering 79-85
Exclusive control 115

(see also ENQ)
EXCP macro-instruction 75
Execute channel program

(see EXCP macro-instruction)
Execute form

of macro-instruction 48
Exit routines 54,66-69

data control block 69,70

end-of-data-set 67

error analysis 67

list (EXLIST) 68

user label processing 69
Explicit Requests

for main storage

for resource 32

110,112

67,7

43-44

Extended search option 115
Extent, data

block (DEB) 62

end of 78

entry 62

EXTRACT macro-instruction 36,29
Feed back

description 92

request for 73,74
FEO macro-instruction 78

66,71

25

67,68

1,74

30

Index
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Fiela operand
(see EXTRACT)
FIND macro-instruction 100
use with build list 102
Fixed-length records 58
standard 89
(see also record format)
Flag
save area 18
Formnlas
for buffer and work areas 109
for direct-access device capacity

120,121
for indexed sequential space
requirements 124-128

FREEBUF macro-instruction 88
FREEDBUF macro-instruction 88
FREEMAIN macro-instruction 43-47

Generation data groups
cataloging of 53,130-132
concatenation of 131
description of 56
generation names 53,130
relative generation numbers

GET macro-instruction 71
locate mode 82
move mode 82
substitute mode 85

GETBUF macro-instruction 88

GETMAIN macro-instruction 43-37
examples 11,45

GETPOOL macro-instruction 80
buffer length (BUFL) requirements 109

GSPL operand
(see subpools)

GSPR operand
(see subpools)

53,130,131

Hierarchy
at abnormal termination 41
of tasks 29

Identification
entry point
message 38

IDENTIFY wacro-instruction 31

IEHPROGM 131,132

Implicit requests

31,32

for main storage 43,47-50
Independent
index area 108,122

overflow area
Index

catalog 56,130-132

cylinder 106

master 106

space allocation for 121-128

track 105
Indexed sequential organization data set

54,104-113

space allocation for
Indicative dump

(see dump)
Input/Output devices

card reader and punch 60,72,89,90

direct-access 60-63,91

magnetic tape 57,89

106,122,124,127

122-128
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paper tape reader 90
printer 60,72,89,91,92
Interlock 35
Interval timing
(see timing services)

Job file control block (JFCB) &4
Job library

defining 19

obtaining modules from 20-22
Job pack area 19-24,31,43,49

Key, record
direct-access 61,115,117
indexed sequential 54,104,109
prefix 110

Label
editing 141
(see also direct-access labels, and
magnetic tape labels)
Length
of directory entry 24
of list form 48
of main storage request 44
of message to operator 38
of PARM field 13
Levels, subtask
defined 29
effect on abnormal termination
Library 53,54
(see also link library, job library, and
private library)
Limit priority
(see priority)
Link library
defining 19

1,02

obtaining modules from 20-22,47
LINK macro-instruction 22-24
as request for storage 43,47

example 24,25

return from 26

(see also EP, FPLOC, DE, and DCB
operands)

LINK pack area
contents 19,22
placing modules in
search of 20,21

Linkage conventions 9-13

Linkage editor 13,16,22,31

Linkage registers 12

List form of macro-instruction 48

List, parameter
(see parameter list)

LOAD macro-instruction

Load module

47,48

19-23

attrbiutes 22,47,49
execution 13
location 19,20,22

maximum size 47
names 31
search 20
types 13
Locate mode processing
and buffering techuniques 87

with GET macro-instruction 82-86
with move mode 83
with PUT macro-instruction 82-87



with PUTX macro-instruction 82,86
with substitute mode 86
Log
(see WTL)
LPMOD operand
(see priority)
LRECL (record length) field
65,72,94,95,111,114,115

MACRF (macro-instruction form) field
60,81-87,111,112,117,118

Macro-instructions

(see macro-instructions by name)
Magnetic tape labels

editing of 141

header label group 137

nonstandard 141

organization of 142

standard 133-141

trailer label group 137

user label exit routine 69

user labels 141

volume labels 135,136
Magnetic tape, unlabeled 57,66
Magnetic tape volumes 57
Main storage management U43-50

method of 45

subpools in 45-47

(see also GETMAIN and FREEMAIN)
Master index 105,106

NTM specification 127

space allocation for 127
Member of a partitioned data set 54,96

creation of 101,102

deletion of 97

directory entry for 98-101

retrieving of 103,104

updating 104

(see also NOTE, POINT, FIND, and STOW)

Modifying a data control block 70
Move mode processing 82-87
and puffering techniques 87
with GET macro-instruction 83
with locate mode 82
with PUT macro-instruction 82,83

Names
data set 55,124,131
generation data group 53,130
Nonreusable load module
(see load module-attributes)
Nonstandard tape labels 57,66,141,142
editing of 141
Note l1list 99,100,102
NOTE macro-instruction 92,102

OPEN macro-instruction 76
Open routine 64,69,77
Options

defined 9,10

identify 31

timing 36,37

overflow
cylinders 106-108
entry 105

independent area 106
pointer 92

track 62,63,65,92,94
Overflow records

deletion of 108

description of 107-109
Overlap 54,71-73
Overlay load modules 13,19,47,49

Pack areas

(see link pack area, job pack area)
Paper tape reader

(see input/output devices)
pParalled executions 13,27-30
Parameter list 12,14-17

from list form 48

with caLL 16,17

with LINK 23,25

with XCTL 27
Parameters

(see parameter list, linkage registers)

PARM field 12,13
Partitioned organization data set
54,96-104
concatenation of 129
space allocation for 121
Passing control
in a dynamic structure 19-27
with return 23-26
without return 26,27
in a simple structure 14-19
with return 14-19
without return 14
(see also LINK, ATTACH, and XCTL)
PASSWORD data set 53,132
PICA
(see SPIE)
POINT macro-instruction 92,103,104
Position 43
POST macro-instruction 30
Predecessor task
(see hierarchy)
Prefix, key 110
Prime data area 105-108
space allocation for 122,128
PRINTER
(see input/output devices)
Priority
changing 28,29
dispatching 28,29,36,38
limit 28,29,36
PRIVATE libraries
defining 19
obtaining mcdules from 20-22
Protection
of main storage 45

of serially reusable resources 32-36

PRTOV macro-instruction 92
Punch
(see input/output devices)
PUT macro-instruction 95
locate mode 82-85,87
move mode 82,83,110
substitute mode 83,85
PUTX macro-instruction 72
output mcde 82,83,86
update mode 82

Queued access technigue
buffer control 81-87

Index



definition of 71
uses 95,100,103,104,110

Read backwards 73
READ macro-instructiom 72,73
Record blocking
(see blocking)
Record format
fixed-length 58,59
RECFM field 65,89
undefined-length 60
variable-length 59
Record length
(see LRECL)
Reenterable
load module
(see load module attributes)
macro-instruction 48
Region 43,45
Registers
(see base register, linkage register,
and reenterable macro-instructions)
Relative generation numbers 53,130,131
Relative key position (RKP) field
81,109,110
Release
of main storage
(see FREEMAIN and main storage)
of serially reusable resource
(see DEQ)
RELEX macro-instruction 115
RELSE macro-instruction 87

Reorganization of indexed sequential data

set 107,108,111
Reply
(see WTOR)
Responsibility count 23,26,27,49
Return ccde 17,27
Return of control
from check routine 68
of CPU 18,23,25,26
(see also RETURN)
of main storage
(see FREEMAIN)
of resource
(see DEQ)
RETURN macro-instruction 18,19,69
Reusability
(see load module-attributes)
RKP
(see relative key position)

Save area 10-12
chaining 11,42

flag 18
SAVE macro-instruction 10
Search

for load module
(see load module search)

Search argument 74
Search option, extended 115,117
Security, data set

(see PASSWORD data set)
Segment

buffer 79,82,84-86

overflow record 63
Sequence identifier 31,32
Seguential organization data

154

set 54,88-95

(see also device-independence)
Serially reusable load module

(see load module attributes)
Serially reusable resource 32-36
SETL macro-instruction 110
Shared control

(see ENQ)
SHSPL operand

(see main storage management)
SHSPV operand

(see main storage management)
Simple buffering 79,81-85,95
Simple structure

definition 13

passing control in 14-19
Space allocation

estimating requirements 12-128

specifying 119
SP operand

(see main storage management)
SPIE macro-instruction 38-40
Stacker selection 89-91
Standard fixed-length records 89
Status

of load module 22,25

of serially reusable resource 32-34
STIMER macxo-instruction 36-38
STOW macro-instruction 101

automatic 101
Structure types

(see load module structure)
Subpool

(see main storage management)
Substitute mode processing 82,84-87

and buffering techniques 87

with exchange buffering 84-87

with GET macro-instruction 85

with PUT macro-instruction 85
Subtask

creating 28,29

communicating with 29,20,47
Switching, volume 78,130
Synchronization 54,71,94

(see also task synchronization)
Synchronous error exit (SYNAD) routine

67,68,71,74

SYSOUT writers 89,147,148

Task
commanications 29,30,47
creating 27,28
management 28,29
priority 28
synchronization 30
Task control block
address of 28
completion code in 30,42
obtaining information from 36
reroval of 29,30
TCB
(see task control block)
Termination
of task 29,30
(see also abnormal termination)
Timing services 36-38
interval 36-38



time and date 36
Trace

save area 11

table 42,43
Track

addressing 62

format 61

index 105

overflow option 62
TRUNC macro-instruction 88
TTIMER macro-instruction 37
TTR 62,98,99

Undefined-length records 60,65
Unlabeled magnetic tape 57,66
UPDAT option 76,104
Use count

(see responsibility count)

Variable~length records 59,65
boundary alignment of 79
VL operand
(see CALL,LINK macro-instructions)
Volume
control 130
disposition 75,76
labels (see volume labels)

positioning 76,77

table of contents (VTOC) 56
Volurne labels

editing of 141

nonstandard 141

standarda 135
Volumes

direct access 56

magnetic tape 57
vTOC

(see volume)

Wait condition
effect of 28,30
from ATTACH, LINK, XCTL 22
from ENQ 32-36
from STIMER 37
from WAIT 30
WAIT macro-instruction 30,74
WRITE macro-instruction 73
Write validity check option 63
WTL macro-instruction 38
WTO macro-instruction 38
WTOR macro-instruction 38,41

XCTL macro-instruction
26-28,19,20,22,40,47,49

Index
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