






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































PACK AREAS

Problem program load modules are loaded into main storage in one of
two areas, which are called pack areas (kecause modules are packed
together within the areas).

The 1link pack area contains reenterakle modules obtained from the
link library. The link pack area is used by all tasks in the systemn,
and has the control program's storage protection key.

The job pack area contains all other modules obtained for use by one
job step. Each job step has its own job pack area, and this area has
the Jjob step's storage protection key. This area is freed for other
uses when the job step terminates.

NOTE: If option 4 was excluded from the system, there is one pack area
for each step; that is, the link pack area and the job pack area are
combined for each step.

CONTENTS DIRECTORY

In the context of a particular partitioned data set, load modules are
referred to by member names and aliases. These names are assigned at
linkage edit time.

The member name of the load module is the name associated with the
standard entry point of the module. Up to five additional names can be
assigned as aliases to the module name. If the alias is the same as an
entry point name within the module, execution of the module can begin at
that point. 1If the alias is not the same as an entry point name,
execution can begin at the standard entry point. The member name and
the aliases are called entry point names and can be up to eight
characters long.

When a load module is loaded into main storage, an entry point name
is placed in a control program table, which is called the contents
directory. The load module is acquired by searching for the entry point
name in the directory of a specified partitioned data set.

When module loading results from a reference to a member name, the
member name is placed in the contents directory. Aliases of the member
name, if any, are not placed in the contents directory at this time.
When module loading results from a reference to an alias, the single
alias and the member name are placed in the contents directory. If a
loaded module is referred to by an alias that is not in the contents
directory, the directory of the partitioned data set must be searched
for the alias; the member name associated with the new alias is
determined, and it can then be determined that the module is already in
main storage. The new alias is then placed in the contents directory.

Entry point names can also be placed in the contents directory by
means of the IDENTIFY macro-instruction.

If option 4 was excluded from the system, an alias name is treated as
a member name.
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LOAD MODULE ACQUISITION PROCEDURES

When a load module is requested by means of the LOAD, LINK, XCTL, or
ATTACH macro-instruction having the EP or EPLOC operand, the contents
directory and the libraries are searched for the requested locad module
in the following order:

1. The contents directory entries for load modules contained in the
job pack area are searched for an entry containing the specified
entry point name.

2. 1If the DCB operand was written in the macro-instruction, the
specified library is searched.

3. If the DCB operand was omitted in the macro-instruction, the job
library, if it exists, is searched.

4. The contents directory entries for load modules contained in the
link pack area are searched for an entry containing the specified
entry point name.

5. The link library is searched.

The entry point name specified in the macro-instruction can be a
member name or an alias, or it can be an entry name defined by using the
IDENTIFY macro-instruction.

If the DE operand, instead of the EP or EPLOC operand, was written in
the macro-instruction, the. contents directory and the libraries are
searched for the regquested load module in the following order:

1. The contents directory entries for load modules contained in the
job pack area are searched for an entry containing the entry-point
name that is part of the specified list entry.

2. If the specified list entry is for a load module contained in the
link 1library, the contents directory entries for load modules
contained in the link pack area are searched.

3. 1If the DCB operand was written in the macro-instruction, the
specified list entry is used to load the requested load module from
the library designated by the specified data control block.

4., If +the DCB operand was onitted in the macro-instruction, the
specified list entry is: used to load the requested load module from
the job library or the link library, depending on which library is
designated by the list entry.

The entry point name specified in the macro-instruction can be a
member name or an alias.

If option 4 was excluded from the system, the contents directory
entries for modules contained in the link pack area are searched at the
same time as the entries for modules contained in the job pack area. If
EP or EPLOC is written, neither the link library nor the job library is
searched if the DCB operand is present. An entry point name defined by
an IDENTIFY macro-instruction can be specified only in an ATTACH
macro-instruction. :
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USE _OF THE LOAD MACRO-INSTRUCTION

The LOAD macro-instruction 1is issued by a task to ensure that a
specified load module will be in main storage until +the task either
issues a DELETE macro-instruction or terminates. During the time that
the task requires the presence in storage of the load module, the task
is said to be "responsible" for the module.

A module copy that satisfies the requirements of a LOAD issued by one
task can, in certain cases, simultaneously satisfy the requirements of
LOAD macro-instructions issued by other tasks. 1In this case, all of the
tasks that issued the LOAD macro-instructions are responsible for the
copy . The copy cannot be released from storage until each of the tasks
relinquishes its responsibility.

The concept presented above is reflected in a responsibility count in
the contents directory entry for a module. This count is incremented by
one when an appropriate LOAD is executed, and it is decremented by one
when an appropriate DELETE is executed.

In addition, a responsibility count is maintained for the module in
internal control blocks associated with each task responsible for the

module. (Note that one task can issue two or more LOAD macro-
instructions for the same module without issuing intervening DELETE
macro-instructions.) When a task terminates, its responsibility count

for a module is subtracted from the responsibility count for the module
in the contents directory entry. This ensures that the module will be
released from storage when it is no longer required, even when the
number of DELETE macro-instructions that were issued for the module is
less than the number of LOAD macro-instructions that were issued.

The exact action of a LOAD macro-instruction varies according to the
type of module that it specifies. The four possible module types are:

Reenterable module from the link library.

Reenterable module from a job library or private library.
Serially reusable module from any library.

Nonreusable module from any library.

REENTERABLE MODULE FROM THE LINK LIBRARY

The module is loaded into the link pack area. A single copy of the
module can satisfy the requirements of all tasks in the system.

If option 4 was excluded from the system, separate copies are
required for each job step.

REENTERABLE MODULE FROM A JOB LIBRARY OR PRIVATE LIBRARY

The module is loaded into the job pack area. A single copy of the
module can satisfy the requirements of all tasks of the job step.
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SERIALLY REUSABLE MODULE FROM ANY LIBRARY

The module is loaded into the job pack area. A single copy of the
module can satisfy the regquirements of all tasks of the job step. A
LOAD will be satisfied by a module copy that is already in main storage,
even though the module is currently being used in a type II 1linkage.
The supervisor queues tasks that concurrently request use of the module
in type II linkages. The ENQ and DEQ macro-instructions must be used if
any task uses the module in a type I linkage. In this case, tasks that
use the module in +type II 1linkages must also use the ENQ and DEQ
macro-instructions.

If option 4 was excluded from the system, a module that is already in
main storage can satisfy a LOAD macro-instruction only if it was loaded
by a previous LOAD macro-instruction within the same job step.

NONREUSABLE MODULE FROM ANY LIBRARY

The module is loaded into the job pack area. If option 4 has been
excluded from the system, a single copy 1is wused to satisy all the
requirements of the job step; otherwise, a copy of the module is loaded
each time a LOAD macro-instruction is executed. Each copy can be used
by any task of +the job step. Each copy can be released from storage
only by execution of a DELETE macro-instruction by the task that caused
the copy to be loaded, or by termination of this task. If the task that
loaded the copy does not use it, but another task does, the task that
loaded the copy still must release it. Release of the copy is delayed
until the copy is no longer being used for a type II linkage.

Copies retained -for use by a task (i.e., copies satisfying LOAD
requests from the task) are released in first-in, first-out order.
Completion of a type II linkage to a reserved module copy does not cause
the copy to bke released; a DELETE for the copy must still be issued.
However, every type II linkage must be satisfied by an unused copy. If
a retained unused copy is available when a type II linkage occurs, that
copy will be used; if an unused copy is not available, a new copy will
be loaded. 1In this latter case, upon completion of the type II linkage,
the copy will be released; a DELETE is not required. If type I linkages
are used, the programmer must provide protection against multiple uses
of the same copy.

USE OF THE IDENTIFY MACRO-INSTRUCTION '

The IDENTIFY macro-instruction is issued by a task to define an
additional entry point either in the load module containing the IDENTIFY
macro-instruction or in a load module that was loaded by a LOAD
macro-instruction issued by the same task. The "identified" entry point
name will be retained in the contents directory as 1long as the 1load
module containing the entry point is in main storage.

If the "identified" entry point is referred to by a LINK, XCTL, or
ATTACH macro-instruction, the program associated with the entry point is
assumed to be reenterable. This occurs even when the load module that
contains the entry point is known to be not reenterable.

The identified entry point can be referred to by the task issuing the
IDENTIFY macro-instruction, and by any other task in the same job step.
If the load module containing the entry point is in the link pack area,
the entry point can be referred to by any task in the system.
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If option 4 was excluded from the system, the identified entry point
can be referred to only by the ATTACH macro-instruction.

USE OF THE LINK, XCTL, AND ATTACH MACRO-INSTRUCTIONS

Table 39 describes the program management provided by the supervisor
in type II linkages.

Table 39. Program Management in Type II Linkages

Action When LINK, XCTL, or

ATTACH Is Executed
A single copy is loaded into the link pack area
or use by all tasks of all job steps.

Progral Type

Reenterable from
link library

|
|
|
PR SO S ——

A single copy is loaded into the job pack area
or use by all tasks of the job step.

Reenterable from
job library or
private library

£
£

Serially reusable
from any library

A single copy is loaded into the job pack area |
for use Dby all tasks of the job step. The
supervisor queues tasks that require the
program. If LOAD and type I linkages are also
used, the ENQ and DEQ macro-instructions must be
used.

Every linkage requires an unused copy. If LOAD
and type I linkages are also used, the program—
mer must provide protection against multiple |
uses of the same copy. . |

Nonreusable from
any library

[ e . B et o o e i Pt S S . . e i e WA i e <)
e e et e e e e e et e o e et e i e e e e e o

If option 4 has been excluded from the system, a type II linkage
normally causes a new copy of the requested module to be loaded into the
appropriate pack area. A previously loaded copy is reused only if one
of the following conditions is met:

¢ The 1linkage macro-instruction is ATTACH, and it specifies an entry
point previously identified by an IDENTIFY macro-instruction.

» The requested module was loaded by a LOAD macro-instruction and is
not. currently being used in a type II linkage.

e The linkage macro-instruction is ATTACH or LINK; the requested
module is the module most recently used in a type II 1linkage, is
serially reusable or reenterable, and has not been destroyed since
its last use.
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APPENDIX D: EXIT LIST DESCRIPTION

As an option the user can specify the address of an exit list in his
data control block. The entries in this list provide user control or
provide control program action at specified times (or when certain
situations arise). If the exit list option is chosen, the list must be
constructed by the user, and the address of the list must be specified
in the EXLST operand of the DCB macro-instruction or by the user's
problem program before the pertinent macro-instruction is issued.

The exit list is constructed of four-byte entries that must be
aligned on full-word boundaries. The contents of the entries are as
shown in Table 40. The type of entry is specified by a code in the
high-order byte; an address is specified in the three low-order bytes.

Table 40. Format and Contents of an Exit List

r T RO § —-—==1
I | Hexadecimal | |
| Type of |code (high-| Contents of Exit List Entry |
| Exit List Entry |order byte) | (three low-order bytes) |
L 1 — d
T T T |
| Inactive entry | 00 | Ignored; the entry is not active. |
| | I I
| Input header label | 01 | Address of user routine to process |
| | | a user input header 1label. |
| | | |
Output header label | 02 | Address of user routine to create |

| | @ user output header 1label. |

| | | I
| Input trailer label | 03 | Address of user routine to process |
| | | a user input trailer label. |
| | |

Output trailer label]| oy | Address of user routine to create |

| | @ user output trailer label. |

| | |

| Data control block | 05 | Address of the user's data control |
exit | | block exit routine. |

| | |

| Checkpoint follow- | 06 | Address of a wuser-supplied data |
| ing end of volume ] | control block to be used as the |
| (at the beginning | | operand of a checkpoint (CHKPT) |
| of the next volume) | | macro-instruction. The control |
| | | program will issue the CHKPT |
| | | macro-instruction at the specifiea |
| | | time, supplying the address of the |
| | | data control block stated here. |
| | { |
| Last ] 80 | Last entry in list. This code may |
| | | accompany any of the above but |
| | | must always accompany the last |
| | | entry in the list. |
L 1 L. — ———

The user may activate (or deactivate) any entry by placing the
required code in the high-order byte. The 1list will be scanned
downward; the first active entry encountered that has the proper code
will be selected.
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The user may shorten the 1list during execution by setting the
high-order bit of the high-order byte of an entry to the value 1. This
establishes that entry as the last in the list. Conversely, he can
extend the list by setting the bit to zero. The user is cautioned not
to accidently destroy the code for the last entry in the list when
activating or deactivating entries.

The contents of the general registers when control is passed to
either user label exit routines or data control block exit routines are
as follows:

Register . Contents
0 For user label exits only, points to label buffer area.
1 Points tc data control block currently being processed.
2 to 12 The contents that existed before the macro-instruction was
executed.
13 Contents unchanged.
14 The return address (must not be altered or destroyed by

user-written routine).

15 The address of the entry point to a user-written routine.

LABEL EXIT ROUTINES: Table 43 lists the label exits provided for BSAM
and QSAM, and indicates the times at which the label exit routines are
executed. Each exit routine must terminate with a RETURN macro-
instruction and must provide a return code that indicates the action to
be taken by the control program. This action also depends upon whether
the exit routine is creating or returning labels, as shown in Table u1.

Table 41. Control Program Response to an Edit Routine Return Code

T
Return Code | Control Program Action

fm -———

Labels are being retrieved - Input Processing Routine

Specifies that normal processing should be resumed;
any additional user labels will be ignored.

Specifies that another user label is to be read, and
that control should again be given to the user 1label
exit routine. If another user label does not exist,
normal processing will be resumed.

Labels are being created - Output Processing Routine

Specifies that the label created by the user is the
last such label to be written. Control should not
again be given to the user label exit routine after
the current label is written.

Specifies that control should again be given to the
user label exit routine after the current 1label is
written, provided that the maximum number of labels
(eight) has not been exceeded.

r
|
t
|
|
|
I
|
|
|
|
|
k
|
!
|
I
|
|
!
I
|
!
I
L
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e e e e e e e i e e ki e e e e e e e i i e e e o
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CAUTION: Register 14 contains a return address and must not be altered
by the user written exit routine. If any control program operations are
requested by the user while in the exit routine, the user must preserve
the contents of register 14 and restore the contents before issuing the
RETURN macro-instruction.

DATA CONTROL BLOCK EXIT ROUTINE: The data control block exit routine is
executed during the opening process after the job file control block has
been used to supply information to the data control block. Each data
control block exit routine must terminate with a RETURN macro-
instruction. In this case, no return code is required.

CAUTION: Refer to caution for label exits.

Exit List Example: Table 42 illustrates a sample exit 1list. The
symbolic addresses are those of the exit routines.

Table 42. Exit List

r T T v 1
| Name | Operation | Operand | Ccomments ]
L 1 ! L - 1
T T T T 1
| Symbol | DC | xX'03° | Input user trailer label |
| I I | I
| | DC | AL3(ITLBL) | Routine address |
I I | I I
| | DC | X'o1" | Input user header label |
| | | [ |
| | DC | AL3(IHLBL) | Routine address |
| | ! | I
| | DC | X"05° | Data control block exit |
| | I I I
| | DC | AL3(MYDCBXT) | Routine address |
| I | | |
| | DC | X'00°" | Inactive |
| | | | |
| | DC | AL3(OHLBL2) | Routine address |
I | I | I
| | DC ] X*o02" | Output user header |
I | I I |
{ | DC | AL3(OHLBL1) | Routine address |
I I | | I
| | DC | X'o4" | Output user trailer label |
I I I | I
| | DC | AL3(OTLBL) | Routine address |
I I | | I
| | DC ] X*86" | Checkpoint (06) at end of volume |
| | | | and last entry (80) |
| [ I I |
| | DC | AL3(CKPT) | Address of the data control |
| | | | block to be used to record the |
| | | | checkpoint |
L —_— 4 4 L - 1

The following two exit routine examples show the relationship of the
exit list to the RETURN macro-instruction. OHLBL1 and MYDCBXT are entry
points to the user's routines. The RETURN macro-instructions are used
to return to the control program.
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OHLBL1 Entry point, output user header label routine

BH EEQ

-

RETURN RC=0 Return to control program

EEQ RETURN RC=4 Return to control program
MYDCBXT . Entry point, data control block exit routine
RETURN . Return to control program

LABEL EXITS: Table 43 lists the label exits provided for BSAM and QSAM,
and the times at which they are taken. The situations describing end of
volumes include end of data sets for input data sets.

Table 43. Label Exits

r ) T —T === I |
| | | Exits Associated With |
| 1 pmm— ™= 1
|Opt4 | | 0ld volume | New Volume |

of | Exit | tuser trailer labels) | (user header labels) |
{ OPEN | Situations b - 4 S — |
| | | Input | Output | Input | Output |
| | | Exit 3 | Exit 4 | Exit 1 | Exit 2 |
1 1 ——— +___ 1 1 - 4
r T B T T T A
| INPUT |User issues OPEN | | | X | |
| or | I | | I I
|UPDAT |User issues FEOV | | | X1 | |
| or | | | | | |
|INOUT [At end of volume | X | | X | |
(o | [ [ [ | [
|writes) |At end of data set]| X2 | | | |
L { L (1 + ______ 1 d
v I . I s T 1
|OUTPUT |User issues OPEN | | | | X |
| or | | | I | I
| OUTIN |User issues CLOSE | | X | | |
| or | | | | I |
| INOUT |User issues FEOV | | X | | X |
| (one or| | ! I | |
|more |At end of volume | | X | | X |
|writes) | | | | |
L { ———t i I [ 41 4
t ¢ 3 4 . 1
| | | (user header lakels) | (user trailer labels)|
F } , et y=——n e .
| RDBACK |User issues OPEN | | | X | |
[ | : I | I | |
| |User issues FEOV | | | X1 | |
I I I | | | |
| | At end of volume | X | | X | |
| I I I |- | I
| | At end of data set| X2 | | | |
} 1 i —_— i I i T L _Jl
| * Exit taken if not at end of data set |
| 2 Exit taken before user's end-of-data set routine is entered. |
L _— - —_—— i
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APPENDIX E: SECONDARY STORAGE STANDARD LABEL FORMATS

The System/360 Operating System uses several groups of standard
labels to identify tape and direct-access volumes and the data sets they
contain on secondary storage. The labels are used to locate the data
sets and are identified@ and verified by the label processing routines.

STANDARD MAGNETIC TAPE LABELS

All standard tape labels are 80 character records. They are written
in extended binary coded decimal interchange code (EBCDIC) on nine track
tape units and in binary coded decimal (BCD) on seven track tape units.
In binary coded decimal, even parity is used. The tape 1label is
recorded in the same density as the data on the tape.

The following label groups are included:

Volume label group.

Data set header label group.

User header label group (optional).
Data set trailer label group.

User trailer label group (optional).

VOLUME LABEL GROUP

A volume label group is composed of an initial volume label and up to
seven additional volume labels. The initial volume label identifies a
volume and its owner, and is used to verify that the correct volume is
mounted. It can also be used to prevent use of the volume by
unauthorized programs.

Additional volume labels are processed by an installation supplied
routine.

Initial Tape Volume Label Format

Field 1 2 3 4 5 6 7 8 9
T T T LI b ) T T |
[ |1 1)1 2|2 313 4|y 5|5 8|
Position |1 3|4|5 0]1]2 1]2 112 1|2 1|2 0]
L L1 11 L L L e d
Length 31 6 1 10 10 10 10 29

Field #1 - Label Identifier. The contents of this field, the characters
VOL, indicate that this is a volume label.

Field #2 - Label Number. This field identifies the relative position of
the volume label in a volume label group. It is written as 1.
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Field #3 - Voluwme Serial Number. This field contains a unique
identification code. The identification code is assigned when the
volume enters the system. It can be placed on the external surface
of the volume for visual identification. The field is normally
nuameric (000001-999999), but may be any six alphameric characters.

Field #4 - Volume Security. This field is reserved for future use by
installations +that wishes to provide security at the volume level.

Field #5 - Data Set Directory. This field is currently mnot wused for
tape volume labels. It will be blank.

Field #6 - Reserved for Manufacturers. This field 1is reserved for
future standardization purposes. It will be blank.

Field #7 - Reserved. This field is reserved for future developmental
purposes. It will be blank.

Field #8 - Owner Name and Address Code. This field contains a unique
identification of the owner of the volume.

Field #9 - Reserved. This field is reserved for future developmental
purposes. It will be blank.

Additional Volume Labels Format

Field 1 2 3
T 7T 1
o | [ 1 8]
Position |1 3|45 0]
Le——1_1 - J

Length 3 1 76

Field #1 - Label Identifier. The contents of this field, the characters
VOIL, indicate that this is a volume label.

Field #2 - Label Number. This field identifies the relative position
(2 to 8) of the volume label in the volume label group.

Field #3 - User Specified.

DATA SET HEADER LABEL GROUP

The data set header label group consists of two 1labels (HDR1 and
HDR2) written in the format shown below.

Data Set Header 1 Label Format

Field 1 2 3 4 5 6 7 8 9 10 11 12 13 14
r T T T T T TTTTTTTT T T TTTT YT T YT T TTTT YT T T ™
| || 212 2|2 3|3 3|3 3juu4jus 4|4 5|5|5 6|6 717 8}
Location |1 3|45 112 718 1(2 5|6 9|01|2 7|8 3|45 0|1 314 0]
(IS IO ISP [PV [V R RN R & I R § L N ——
Length 3 1 17 6 4 4 4 2 6 6 1 6 13 7
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Field #1 - Label Identifer. The contents of this field, the characters
HDR, indicate that this is a data set header label.

Field #2 - Label Number. This field identifies the relative position of
the data set label in the data set 1lakel group. It is written
as 1.

Field #3 - Data Set Identifier. This field identifies the data set.

Field #4 - Data Set Serial Number. This field contains the same
identification code that appears in field #3 of the initial volume
label of the only, or first, volume of the data set or multi-data
set aggregate.

Field #5 - Volume Sequence Number. This field indicates the volume on
which the data set is recorded in relation to the volume on which
the data set begins.

Field #6 - Data Set Sequence Number. This field indicates the position
of the data set in relation to the first data set in the aggregate.

Field #7 - Generation Number. This field indicates +the generation
number (0000-9999) of the data set.

Field #8 - Version Number of Generation. This field indicates the
version of a generation of the data set.

Field #9 - Creation Date. The contents of this field indicate the year
and the day of the year the data set was created. It 1is recorded
as bYYDDD, where YY is 00-99 and DDD is 001-366.

Field #10 - Expiration Date. The contents of this field indicate the
first day the tape may be overwritten. It is recorded as bYYDDD.

Field #11 - Data Set Security Indicator. This field 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.

Field #12 - Unused. This field contains zeros.

Field #13 - System Code. This field contains a unique identification of
the programming system.

Field #14 - Reserved. This ‘field is reserved for future stand-
ardization. It is blank.
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Data Set Header 2 Label Format

Field 1 23 4 5 67 8 9
r R L L T T T 7T ) |
I 11 111 1j1j1]1 313 8|
Position |1 3[4{5]6 0|1 5|6]|7(8 415 0]
L 111 1 L1l 1 - J

Length 311 5 5 11 17 46

Field #1 - Label Identifier. The contents of this field, the characters
HDR, indicate that this is a data set header label.

Field #2 - Data Set Iabel Number. This field identifies the relative
position of the data set label in the data set label group. It is
written as 2.

Field #3 - Record Formate. This £field indicates the format of the
records as follows:

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

Field #4 - Record Length. This field indicates the 1length of the
records: interpretation of +this field depends on the format
specified in field #3, as follows:

Form F - block length

Form V -~ maximum block length

Form U - five high-order digits of a ten-digit field (fields &4 and
5 denote maximum block length)

Field #5 - Blocking Factor/Block Size. This field indicates the block-
ing factor or block size, depending on the format specified in
field #3, as follows:

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

Field #6 - Density. This field indicates the tape density as shown in
Table u44.

Table 44. DEN Values

{ T 1
| | Tape Recording Density (bits/inch) |
I k T .
| DEN Value ] Model 2400 |
[ b T { Model 7340 |
| i 7 Track | 9 Track | ]
¢ 1 t $ {
| 0 | 200 | - | 1511 |
| 1 | 556 | - | 3022 |
{ 2 | 800 | 800 | - |
L L ] L J

Field #7 - Data Set Position. This field indicates whether a volume
switch has previously occurred for the data set. If a volume
switch has occurred, 1 is written. If no volume switch has
occurred, 0 1is written. When the tape is read backwards, this
information indicates when a volume switch is required.

330



Field #8 - Job/Job Step ID. !This field indicates the job and job step
identification that was assigned by the task scheduler. It
provides specific time-dependent identification of +the data set
created by the operating system.

Field #9 - Reserved. This field is reserved for future requirements.
It is blank.

USER HEADER LABEL GROUP

Up to eight user header labels can follow the data set header 1label
group. The 1labels are written by the operating system as directed by
the problem program that records the data set.

When the data set is retrieved, the user header label group is made
available to the problem program by the operating system.

User Header Label Format

Field 1 2 3
r T 1 D |
I ol 8|
Position |1 3|4}|5 0}
L 11 ———— 4
Length 3 1 76

Field #1 - Label Identifier. The contents of this field, the characters
UHL, indicate that this is a user header label.

Field #2 - Label Number. This field identifies the relative position
(1 to 8) of the label within the user label group.

Field #3 - User Specified.

DATA SET TRAILER LABEL GROUP

The data set trailer label group consists of two labels written in a
format identical to the data set header labels except for the following
fields:

Field #1 - Label Identifjier. The contents of this field indicate that
this is a data set trailer label and marks an end of volume (EOV)
or an end of data set (EOF).

Field #2 - Label Number. This field indicates that the 1label is the
first (1) or second (2) data set trailer label.

Field #12 - Block Count. This field of the data set trailer 1 label
indicates the number of blocks on the data set or on the current
volume of a multivolume data set.
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USER TRAILER LABEL GROUP

Up to eight user trailer labels can follow the data set trailer label
group. Processing of user trailer 1lakels 1is as described for user
header labels. They are written in a format identical to the user
header labels except for field #1, which is written as UTL.

DIRECT-ACCESS VOLUME LABELS

All direct-access volume labels are written in extended binary-coded-
decimal interchange code (EBCDIC). The following label groups are
written:

e Volume label group.

e Data set control block group.

e User header label group (optional).
» User trailer label group (optional).

VOLUME LABEL GROUP

A volume label group is composed of an initial volume label and up to
seven additional volume labels. The initial volume label identifies a
volume and its owner, and is used to verify that the correct volume is
mounted. It can also be used to prevent use of the volume by
unauthorized programs.

Additional volume labels are processed by an installation-supplied
routine.

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 1label. This field contains the address of the volume
table of contents (VTOC) of the direct-access volume.

DATA SET CONTROL BLOCK GROUP

The data set label of a data set on a direct-access volume consists
of the data set control block (DSCB). 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 HEADER AND TRAILER LABEL GROUPS

Up to eight user header labels and eight wuser trailer labels may
appear on a single track, which is allocated for this purpose when the
data set is created. The processing and format of these labels 1is the
same as described for tape user labels.
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APPENDIX F: CONTROL CHARACTERS AND SYSOUT WRITER

CONTROL CHARACTERS

As an optional feature;, all record formats may include a control
character in each logical record. This control character will be
recognized and processed by QSAM and BSAM if a data set is being 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 recoxrds it must bé 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 1line
spacing or stacker selection options also specified in the data control
block are ignored.

MACHINE CODE

The user 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, a byte supplied by the user 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 supplied by the user can specify any command other
than write.

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

EXTENDED ASA CODE

The user 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

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

- Space three lines before printing
+ Suppress space before printing

1 Skip to channel 1

2 Skip to channel 2

3 Skip to channel 3

y Skip to channel &4

5 Skip to channel 5

6 Skip to channel 6

7 Skip to channel 7
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Skip to channel 8

Skip to channel 9

Skip to channel 10

Skip to channel 11 ,
Skip to channel 12

Select punch pocket 1

Select punch pocket 2

s<NmWE e

These codes include those defined by ASA FORTRAN. If any other code is
specified, it is interpreted as SP or V, depending on the device being
used; no error indication is returned to the user.

SYSOUT WRITERS

Data definition statements defining output data sets c¢an specify
SYSOUT processing. The functions provided by SYSOUT are discussed in
the publication IBM System/360 Operating System: Operator's Guide, Form
C28-6540.

SYSOUT data sets are usually intended for wunit-record devices and
must have sequential organization. The programmer uses the OPEN and
CLOSE macro-instructions in the usual fashion, specifying either the
basic sequential access method (BSAM) or the queued sequential access
method (QSAM). In systems without output writers, problem programs
usually write SYSOUT data sets directly to unit-record devices. The
type of device involved for any particular execution of a problem
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, the user 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 logical records can be written in any format defined for the
particular combination of access method and device type involved. These
definitions are discussed under "Access Methods for Sequential Data
Sets"™ in the publication IBM System/360 Operating System: Data
Management. In all systems, the logical record length must never exceed
the maximum allowable for the unit-record device on which the data set
will wultimately be written. Output writers punch only the EBCDIC mode.

The problem program is responsible for any formats, pagination, or
header control. Control character usage 1is specified in the usual
manner by the user (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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APPENDIX G: STANDARD STATUS INFORMATION

The standard status indicators provided on entry to the SYNAD routine
are arranged in main storage as follows:

Location + 2 bytes sense byte 1
+ 3 bytes sense byte 2
+ 8 bytes first byte of channel

status word (CSW)
9 bytes (CSW) command address
12 bytes (CSW) :status bytes 1 (unit)
13 bytes (CSW) status bytes 2 (channel)
14 bytes (CSW) count field

o+

The address, location, is provided either in the data event control
block or a register.

The first six bits of the first sense byte and the two status bytes
are device independent and are shown below. (The additional bits of
sense byte one and all of sense byte two are device dependent, and the
individual device manuals should be referred to.)

Note: Sense byte 1 and 2 are meaningful only when bit 6 (unit check) of
status byte 1 is set.

Sense (byte 1) Status (byte 1) Status (byte 2)
Bit Bit Bit
0 Command reject 0 Attention 0 Program-controlled
interruption
1 Intervention 1 Status modifier 1 Incorrect length
required
2 Bus out check 2 Corntrol unit end 2 Program check
3 Equipment check 3 Busy 3 Protection check
4 Data check 4 channel end 4 Channel data check
5 Over run 5 Device end 5 Channel control check
6 Unit check 6 Interface control check
7 Unit exception 7 Chaining check
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ABEND macro-instruction
action with ECB operand 91
and abnormal termination dump 103
and post codes 91
description 102
(also see subtask termination; STAE
macro-instruction)
Absexp (see absolute expression)
Absolute expression
defined 304
examples of 304
represented by absexp 18
with implied and explicit addresses
304-306
with register notation 306
(also see L- and E- forms of
macro-instructions)
Action
function of TESTRAN macro-instructions
243
operand of CNTRL macro-instruction 178
Action macro-instructions (TESTRAN)
247-257
Actual addresses
as feedback from BDAM 229-231
defined as MBBCCHHR 115
result in unmovable data sets
with QISAM
provided in load-mode 203
used in scan-mode 208
Addr
notation defined 17
operand forms 303
operand processing 309,310
used with system macro-instruction 18
(also see expression; register
notation; L- and E- forms of
macro-instructions)
Address constants
A-type
in overlay management 52
resulting from operand processing 310
V-type
in overlay management 50,51
Addresses
as output from TESTRAN TRACE FLOW
285,288,289,290,292
as parameters 12
assigned to overlay segments 48
at which SVC instructions are inserted
by TESTRAN 244,260
explicit 304,305
implied 304
of search arguments in BDAM 231
of search arguments in QISAM 208
passed in standard registers 27
placed in parameter lists 12
relative block 116,193,229,231,236
relative track 116,173,193,231,232,236
track 115
when scatter loading with TESTRAN
249,255

115,184

INDEX

(also see mnemonic; L- and E- forms of
macro-instructions; and V-type address
constants)

Addrx

notation defined 17

operand forms 303

operand processing 309,310

used to same effect as register
notation 306,313

used with system macro-instructions 18

Addx

notation defined 17

operand forms 303

used with TESTRAN macro-instructiomns
245

Adval

notation defined 17

used with TESTRAN macro-instruction 245
Alias

as an entry point name 60,318,319

in a partitioned organization directory
184

multiple aliases 318

when processing a partitioned data set
192,193

Allocating

buffer pools
GETBUF macro-instruction 130
GETPOOL macro-instruction 127

storage
GETMAIN macro-instruction

subpools
ATTACH macro-instruction 77

tracks for BDAM data set 181

Area

cylinder overflow 195

independent overflow 195

pack 318-322

save
chaining
contents 30-31
use of 28,29,35,45,46

(also see buffering)

ASA code, extended
(see codes)
Assembler language
as used by called program 35

65,67

32-34

as used by overlay program 49,50
CSECT statement in TESTRAN 244,247
ENTRY statement 45,49

expressions, review of 303-306

SVC instruction 244
table used by TESTRAN editor
244,276,300

Asynchronous exits
and ABEND macro-instruction 104
and PRTOV macro-instruction 154,177
and RETURN macro-instruction 46
and STIMER macro-instruction 108
defined 26
specified in SPIE macro-instruction 97
to a called program 34

Index 337



Asynchronous operation
and TESTRAN 254
and WAIT macro-instruction 89
influence of CHAP macro instruction 85
initiated by
ATTACH macro-instruction 75,80
SEGLD macro instruction 50
restrictions requiring the use of ENQ
and DEQ macro-instructions 94
with event control block 77,91
ATTACH macro-instruction
and address of subtask's TCB 80
and load module attributes 322
and use of private libraries 76
contention for CPU 80
description 75
effect of EP or EPLOC operands 319
effect of specifying ECB operand
48,80,91
restriction with TESTRAN 254
(also see asynchronous operations)
Attributes
for TESTRAN data editing
18,244,250,252,263,308
of data
implicit 252
in assembler symbol table 244
notation 308,309
overriding 249
scale 18,244,250,252,263,308,309
type 244,252,263,308
of data control block name fields 119
of data sets 184

of load modules 54,78,317

Backward reading
(see READ macro-instruction)
BDAM (basic direct access method) 22u4-238
BISAM (basic indexed sequential access
method) 213-224
Blank
as a delimiter 36
as ASA code 333
with TESTRAN editor 301
BLDL macro-instruction
description 190
use with ATTACH macro-instruction 76
use with STOW macro-instruction 193
Blocks, control
(see buffer pool control block; data
event control block; data extent
block; DCB macro-instruction; event
control block; gqueue control block;
and task control block)
Blocks, data
address in secondary storage 115,116
count 331
identification 173
input of
using BDAM 229-239
using BSAM 164-165
length defined in label
output of
using BDAM 233-237
using BSAM 166-167,179-182
updating of
using BSAM 167-168

330,331

338

Braces
defined 20
Brackets
defined 20
Branch instruction
as linkage 25,26,28
using return codes 28
with overlay structure 49,50
(also see L- and E- forms of
macro-instructions)
BPAM (basic partitioned access method)
182-194
BSAM (basic sequential access method)
155-182,334
BSP macro-instruction 176
Buffer (buffering)
Control program provides address

BDAM 230
BISAM 219
QISAM 209

QSAM 141,144,147
dynamic options
in BDAM 234
in BISAM 222
lengths
required in BISAM 221,222
required in QISAM 199,206,207
with chained scheduling 144
obtained by
BUILD macro-instruction 129
dynamic options in BDAM 225,230,234
dynamic options in BISAM 214,219,222
GETBUF macro-instruction 130
GETPOOL macro-instruction 127
released by
FREEBUF macro-instruction 131
FREEDBUF macro-instruction 223,238
FREEPOOL macro-instruction 128
required DCB macro-instruction operands

BDAM 228
BISAM 217
BPAM 162
BSAM 162
QISAM 198
QSAM 139

reuse of BUILD macro-instruction 129
Buffer acquisition

(see buffer (buffering))
Buffer pool control block 118,128
BUILD macro-instruction 129

(also see buffer (buffering))

CALL macro-instruction
and entry point identifier 34,49
and LOAD macro-instruction 62
and XCTL macro-instruction 60
description 41
in overlay management 48,49
in passing control information 36
Called program
as a lower control level program 28
conventions to be followed 34,35
register contents when receives control
28,29
save area chaining examples
save area requirements 30,31
(also see SAVE and RETURN
macro-instructions)

32,33



Calling program
as a higher control level program 28
conventions to be followed 35
passing control information 36
register contents before relinquishing
control 28,29
save area requirements 30,31
(also see CALL macro-instruction)
Capacity
of direct-access device track 114,115
record, defined 115
Card (read punch feed)
and DEVD operand

BSAM 159
QsSAaM 137
and RECFM operand
BSAM 160
QSAM 138

CNTRL macro-instruction 155,178
control characters listed 333
SYSOUT writers 334
Catalog 116
Cataloged procedure (see procedure)
Chaining
of inputs/output operations
of save areas 32
CHANGE control statement
and TESTRAN output 249
Channel
address in MBBCCHHR 115
skip in response to CNTRL
macro—-instruction 153,177
skip in response to control characters
334
status word 143,171,335
test for printer overflow
CHAP macro-instruction 85
Character
constants 18,308,309
control, unit record equipment 333
EOR delimiter 161
Check
chaining 336
channel control 335
data 335
interface control 335
program 254,335

142,144,336

154,176

unit 335
CHECK macro-instruction 169,171,174,177
Checkpoints 105-106

CHKPT macro-instruction 105
CLOSE macro-instruction
description 124
special use with BSAM 171
tape positioning after execution
125,172
Closing, parallel 172
CNOP instruction 13
CNTRL macro-instruction 155,177
(also see card)
Code
condition
compared to control statement 48
returned in BDAM 232
returned in BISAM 219
returned in QISAM 201
extended ASA 333
in CLOSE macro-expansion 124,126,172

in exit 1list 323
in OPEN macro-expansion 123
machine 333
operand of
CNTRL macro-instruction 155,177
DCB macro-instruction 136,158
POST macro-instruction 93
SETL macro-instruction 208
post 48,91,93
return 28,35,48,54,91,324
task completion 48
to specify TESTRAN editing
250, 252, 255,260,301,308
to specify TESTRAN service
Coded values 16,18,19,303
in TESTRAN 245
comma
delimiter
Communications
between tasks
(see ATTACH macro-instruction POST
macro-instruction; and RETURN
macro-instruction)
by return codes
(see code)
using registers
(see registers)
Completion flag 91
(also see code)
Concatenation number
COND parameter
(see EXEC and JOB statements)

245,316

14,36,307

190,191

Condition
assigned to TESTRAN flag 268
error
(see data event control block; exit)
overflow

(see PRTOV macro-instruction)
wait 94,95

Console 39,308,314
Constants
characters 308,309

(also see address constants)
Content directory 318-320
Control, contents 317
Control area, program interruption (PICA)
35,98-101
(also see asynchronous exits)
Control blocks
(see data event control block; DCB
macro-instruction; event control
block; and task control block)
Control program
functions of 38
options for 39-40
Control section
with overlay 49
with TESTRAN 244,247
Conventions
for coding operands 20
for dummy control section 119
for linkages 34,35
Count
field in status indicators 335
in TESTRAN editing 301
of control information passed 36
responsibility, for a module 320
(also see block)
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Count operand
as a NOP 92
of WAIT macro-instruction 89
of WAITR macro-instruction 93

Counter
location 260,304,305,306
program-testing 269
Creating

a direct organization data set 155
a sequential organization data set 148
an indexed sequential data set 194
labels, exits when 324
master indexes 195

Creating and attaching a task 75

CSECT instruction
(see control section)

Data, test 243
editing 243,244,249, 250
identifying numbers for 247
recorded 250,252,254
Data chaining
(see chaining)
Data control block (DCB)
(see DCB macro-instruction)
Data definition statement
(see DD statement)
Data event control block (DECB)
format in BDAM 229
format in BISAM 218,219
format in BSAM 164
moving address of BDAM key field 235
with L- and E-forms of
macro-instructions 316
Data extent block 243
Data sets
concatenation of 190
partitioned

creation and accessing of 182-194

directory for 60,76,190
use of 317,318
(also see libraries; member)
Date

from TIME macro-instruction 107
in label fields 329
DCB macro-instruction
general description
in BDAM 225
in BISAM 214
in BPAM 186
in BSAM 156
in QISAM 194,204
in QSAM 134
in QTAM 239
modification of control block 119
DCB operand
in ATTACH 76
in LINK 53,55
in LOAD 61
in XCTL 58
DCBD macro-instruction 119,120
DD statement 117,124
Decimal integers 250,285,301,307,308,327
DELETE macro-instruction
description 62
used with LOAD macro-instruction
60,320,321
Deletion code

117,118

195,210,212

340

Density, tape 158
DEQ mwacro-instruction
description 96
used with ENQ macro-instruction
94,95,321
Description record, track 115
DETACH macro-instruction
description 84
used with ATTACH macro-instruction 80
used with LOAD macro-instruction
320,321
Diagnostic message
(see messages)
Direct-access
devices
actual address 115
control unit 223
relative address 116
work queue 39
restrictions with BSP macro-instruction

176
volumes
labels 327,332
positioning 123,171
Directory
contents 318-321

for work queue 39
of a partitioned data set 60,76,190
(also see alias; BLDL macro-instruction;
and IDENTIFY macro-instruction)
DUMP macro-instruction
DUMP CHANGES
description 249
edited 250
limit 275
output format 277
truncation 249
DUMP COMMENT
description 253
output format 281
DUMP DATA
description 247
output format 277
DUMP MAP
description 251
output format 279
DUMP PANEL
description 252
output format 280
DUMP TABLE
description 251
output format 279
Dynamic
testing 243,300
(also see buffer; and dynamic program
management)

Dynamic program management 38,317
Edit
errors found during 294
required statements 300,301
restrictions 275
test data 243,244,250,298
(also see editor)
Editor
linkage 48,300,301,317
TESTRAN 243,244,249,300,301



Elements
program interruption (PIE) 99-101
queue (QE) 94-96

Ellipsis 20
Embedded entry point 63
END operand 250,254,255
End of task 210,260
End-of-data~-set exit
(see exit)
End-of-volume
condition 116,171
indication 331
routine 116,117,123
(also see exit)
ENQ macro-instruction 94,95
use with library module 321
Entry
equivalence of name and identifier 45
linkage 26
operand 62
point 26,28,49,54,60,62,318,321
point identifier 34,45
point name 49,60,62,318
point register 28
statement 45,49
(also see alias)
Equal sign 36
Error analysis
after CLOSE macro-instruction 125
after OPEN macro-instruction 124
BDAM 232
BISAM 219
BPAM 170,190,193
BSAM 170,171,174
QIsaM 201
OSAM 141,142,146
standard status indicators 335
TESTRAN 243,268,269,275
Error messages 275,292,294
Error recovery
using a GO BACK macro-instruction 268
using a SET VARIABLE macro-instruction
269
ESETL macro-instruction 209
ETXR operand 77
(also see exit)
Even parity 158,327
Event control block (ECB)
effect upon subtask termination 80
format 91
operand in ATTACH macro-instruction
48,77
use in BDAM 229
use in BISAM 218
(also see ABEND macro-instruction; ETXR
operand; and POST macro-instruction)
Exceptional condition handling 38,100
(also see error analysis; error
recovery)
EXEC statement
Execution
of a BAL or LPSW instruction 26
of a calling sequence 35
of L- and E-form macro-instructions 312
of TESTRAN 307
and the assembler program 300
of an inserted SVC instruction 244
time conserved 243

36,48,300,301

resumption of
after LINK macro-instruction 54
after RETURN macro-instruction 46
after WAIT macro-instruction 91
after XCTL macro-instruction 36,316
(also see communications)
Exit ,
and ABEND macro-instruction
and overlay segments 49
conventions 45
DCB 117,119,123,325
end of data set (EODAD)
end of volume 116
EXTR 45
label 123,171,324,326
linkage 26
list
construction 323
sample 325
specify in SPIE macro-instruction 100
specify in STAE macro-instruction 45
specify in STIMER macro-instruction 45
system routine 100
(also see asynchronous; synchronous)
Expanding macro-instructions 11,12
Explicit address 305,306
Expressions
absolute 306
relocatable 304
Extended binary coded decimal interchange

118,119,169

code (EBCDIC) 327,332
Extended search option 230,234
External

name 49

storage 243

symbol 50,249,263,305

symbol dictionary (ESD) 301
EXTR operand 77,80

(also see ABEND macro-instruction;

asynchronous exit)

EXTRACT macro-instruction
EXTRN statement 304,305

87-88

Feedback
from NOTE macro-instruction 173
with BDAM 230,231,234,236
with QISAM 195,208

FEOV macro-instruction 127

FIND macro-instruction 189

FLAG
completion 93
logical, in TESTRAN
wait 91
(also see SET macro-instruction)

263,268,269

Floating-point registers 35,252,307
Format
-F records 152,158,161,164,171,187,231,
235,236,333

-U records
142,146,158,161,171,187,235,333

-V records 161,235,333

of build list 190

of data event control block

BDAM 229
BISAM 218
BSAM 164

of event control block 91
of exit list 325
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of labels 331,332
of macro-instructions 13-21
of program interruption control area 99
of program interruption element 99
of queue control block 95
of test data 243-245,249
of tracks 114
FREEBUF macro-instruction 131
FREEDBUF macro—-instruction
described for BDAM 238

usage 230,236
described for BISAM 223
usage 213,221

FREEMAIN macro-instruction 71,72,83
FREEPOOL macro-instruction 128

GET macro-instruction
for QISAM
locate mode 209
move mode 210
for QSAM
locate mode 141
move mode 143
substitute mode 144
for QTAM 241
GETBUF macro-instruction 130
GETMAIN macro-instruction
described R-form 65
described S-form 67
used with ATTACH macro-instruction 81
GETPOOL macro-instruction 127
GO macro-instruction
GO BACK 244,267
to alter program flow 268

GO IN 266
GO OoUT 267
GO TO 265

Heading, standard page 275,277
High-order bits
as end of variable list 36,223,224
in CLOSE parameter list 126,172
in FREEMAIN macro-instruction 71
in GETMAIN macro-instruction 67
in OPEN parameter list 123
in program interruption control area 99
STOW macro-instruction 194
use in register notation 18
Hyphen 17

Id
block field 115
label field 331
macro 247,294,298
operand 44,54
(also see CALL macro-instruction;
entry;)
Identification
of data blocks
BDAM 229,231
BPAM 193
BSAM 173,174
of job and job step 331
of macro-instruction 290,294
of programming system 329
of volume owner 328
Identifier
data set 328

342

label 327,330,331
(also see CALL macro-instruction; entry;
and id)
Identify macro-instruction
description 63
usage 54,60,318,321
Implied
address 304,306
attributes 276,308,309
volume positions 171
(also see addrx)
Inclusive
branch 50
segments 50
Indexed
implied address 307,314
sequential access method
(see BISAM; QISAM)
Indexes for data sets
levels of 197
Indicators
end-of-data 116,235
standard status 164,169,171,335
(also see exit; synchronous)
Information, standard status 143,335
Integer 17
TESTRAN register notation 307
TESTRAN value mnemonics 245
Interface
input/output status indicator 335

linkage responsibilities 34,35
Interpreter

see TESTRAN 243,244,260,263,265,267
Interruption

control area 35,99,100

element 99,100

masks 100

requested through
SPIE macro-instruction 97
STIMER macro-instruction 108

SVC 25,26,2u44

TESTRAN 244,260

Interval
counter 263
timer 108,111

Job
control statements
EXEC 36,148,300
JOB 48
file control block 325
identification 331
library 55,62,76,190,317,319,320
pack area 318,319,320
scheduler 46,48
scheduling 39
step 36,39,46,48,60,93,99,243,244,277,
300,317
stream 32,39

Keyword operand 36,303
(also see L- and E-forms of
macro-instruction)

L instruction
(see load instructions)

L- and E-forms of macro-instructions
described 312-316



MF operands 313

restrictions on value mnemonics 315,316

SF operands
in ATTACH macro-instruction 83-84
in LINK macro-instruction 55-56
in XCTL macro-instruction 59-60
LA instruction (see load instructions)
Labels, non-standard 173,174
Labels, standard
data set control block group 332
data set header 328-331
data set trailer 331
direct-access volume 332
formats 327-332
in end-of-data-set determination 116
user header 331,332
user trailer 332
volume 327-329,332
Languages
assembler 303-311

expressions in macro-instructions 303

in linkages 35
(also see instructions by name)
job control
to pass parameters to a program 36
use in jobs containing TESTRAN
testing 300
(also see statements by name)
Length
block 171,330
of BISAM area 221
of buffers 118,199,205,216,227
of comment specified by TESTRAN
macro-instruction 308
of key 187,197
of message specified by supervisor
macro-instruction 308
of parameter lists 54,76
of record zero in standard track 115
of records 330,334
(also see control blocks, data)
overriding 219,223
wrong length indication 161
(also see attributes)
Level, control of programs 28,32-34
affect on RETURN macro-instruction
46,48
Level, index
(see indexes for data sets)
Libraries 48,76,317-321
job 317,319,320
link 317,318,319,320
private 317,319,320
use in dynamic program management 317
Line
output, in TESTRAN traces 290,292
printer 177,178,308,333
Link library
(see libraries)
LINK macro-instruction 52-56
in connection with traces 254
to specify calling sequence identifier
34

use of 26,32,33
use of in dynamic program management
322
Linkage editor
affect of CALL macro-instruction on

linkage editing 62
job control statements for 300
only loadable modules 54
overlay programs U48-52
specification of reusability attributes
317
TEST option in EXEC statement for 301
use in TESTRAN testing 243,244,249
Linkage registers
(see registers)
Linkages
affect on TESTRAN traces 254
conventions 2U
direct 244
interfaces for 34-36
macro-instructions for 38
registers for 27-28
return 26,32,50,141
supervisor-assisted 26,28,38,244
terminology 24
type I, II, III and IV
25-26,28,34-36,244,321,322
uses of 60,2u44,321~-322
List, build 190
List, exit 118,123,323-326
List, parameter
fixed length 54,76
formed from sublists 76
in data event control block 164,218,229
location of 36,55
registers for 27,28,35,306
remote 60,309-316
types
problem program
28,55,60,76,306,310,311
supervisor 28,55,60
variable length 36,54,76
List entry 53,57,61,62,76,319
Literal 263,304,306
notation 309,310
pool 35
Load instruction (load (L), load address
(LA), and load register (LR))
in L- and E-form macro-expansions 312
in macro-expansions 28,307,310,311
to set-up special register notation
143,148
used with explicit addresses 305
used with implied addresses 305
LOAD macro-instruction 60-62
in connection with CALL
macro-instruction 62
in connection with DELETE
macro-instruction 62-63
in connection with LINK
macro-instruction 54,322
use of in dynamic program management
320-321
Load module
(see module)
Load program status word (LPSW)
instruction
in synchronous exit 26
Loading of modules
as affected by priority 80
asynchronous 75-84
scatter 249,255
synchronous 52-62
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Lower-case letters 17
LR instruction
(see load instructions)

Machine language
(see codes)
MACRF operand
Macro-definition 316
Macro-expansion
contents of, for LINK macro-instruction
54,55
of L- and E-form macro-instructions
312,313
of supervisor and data management
macro-instructions 11
of TESTRAN macro-instructions
12,244,245
Macro-instructions
description of 37

format of 13-21

types of
R-type 21,307,310,311,313
S-type 22,307,309-315

(also see by name)

Magnetic tape
(see tape)

Main storage
allocation 65,67
conservation with

overlay 48
reenterable coding 318
TESTRAN 259
management 65-74
pack areas 318
release 71,72
references to
TESTRAN
map of 271
range of dump 247
range of trace 253,255,256

Mark, tape 116,176,178

MBBCCHHR
(see actual addresses)

Member
acquisition of
alias for 193
name 60

adding, changing, deleting, or
replacing of 192-194

249,273

182-194,317-319

use of 317-319
obtaining address of 190-192,193
Messages
error 249,255,275,276,292,294

telecommunication 242
prefix of 242
type of 242
to computing system operator
111-113,314,316
to log 113
Metasymbols 20-21
Method, access 114,117,118
(also see BDAM, BISAM, BPAM, BSAM,
QISAM, QSAM and QTAM)
MF operands
(see L- and E-forms)
Mnemonics
in conjunction with operation codes 316
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in TESTRAN macro-instructions 245,252
value 16-18,303,308,309,313,315
Mode
load, in QISAM 194-204
buffer requirements 199
in connection with SYNAD routine 203
use of 194
locate-, in load-mode QISAM 195
locate-, in scan-mode QISAM 205,210,212
move-, in load-mode QISAM 195
move-, in QSAM 144
move-, in scan-mode QISAM 205,210
scan, in QISAM 204-213
Modules
load
in dynamically loaded programs
26,32,54,60-62,76-80
acquisition of 318-320,322
containing identified entry points
321
deletion of 62-63
linkage of 38
packing of 318
references to 318
in overlay programs U8
in programs being tested using
TESTRAN 300,301
reusability attributes of 317
non-reusable 321
re-enterable 315,317,320-322
serially reusable 244,317,320-322
object
external names in U5
in programs being tested using
TESTRAN 301

Nonreusable
(see modules)
NOTE macro-instruction 172-173
in relation to BSAM BSP
macro-instruction 176
used with BSAM POINT macro—-instruction
174

Object module (see module)
Only loadable (OL) 54
OPEN macro-instruction 122-124
operands permitted with BDAM 225
operands permitted with BPAM 182
operands permitted with BSAM
156,173,174
operands permitted with QSAM 133
purpose of 117
use of 155,171-172,194,203,212
use with SYSOUT writers 334
Opening
of job and link libraries 76
parallel 123
Operands 18,303-311
forms of 303
in L- and E-forms of macro-instructions
312-316
processing of 309-311
representation of 16
requirements for, ordinary and special
315-316
sublist 15,306,313
types of 14-15



keyword 14
positional 14,303,314
(also see format of macro-instruction)
Operation
asynchronous 91
input/output
(see GET, PUT, READ, and WRITE
macro-instructions)
of programs 38
of tasks 39
of TESTRAN 2u44
parallel 34,317
Operator, computing system
communication with 93,105,111-113,314
Operator, relational 263

OPSW

(see program status word)
Option

alias 193

assembler 300
symbol table 300,301
buffer 123,227
control program 39-40,318-322

effect on macro-instructions 54,93,94

delete 195,210
error 141,143
exclusive 234
exit list 323
extended search 230,234
feedback 236
line spacing 333
linkage editor 301
stacker selection 161,333
TESTRAN editor 301
trailer label 327,332
Optional value 14
rules for 36
Output, system
(see writer)
Output, test 243,249,255
example of 294-299
formats of 275-294
Overflow
cylinder 195,197
independent area 195
printer carriage 155,176-177
record 210
track 137,160,176,187,226,231,236
Overlay
branch instructions 49,50
SEGLD macro—instruction 50
SEGWT macro-instruction 51
through CALL macro-instruction 48,49
when using TESTRAN 254,273,274
(also see path; segment)
Overlay programs U48-52
Overriding
data attributes 249
length 219,223

Pack
(see area)
Paper tape
(see tape)
PARAM operand 54,55,60,76,316
Parameter list
(see list)

Parameters 12-13
assembled 304,306
in data control block 118
loading responsibilities 306
packed 23-24
passing from control statements to
program 36
passing from one program to another
28,35
problem program 55
supervisor 55
passing from problem program to
Supervisor 28
(also see list)
Parentheses 20
Partition 93
Partitioned data sets (see data sets)
Passing
control information 36
parameters 55
Path 49
Performance
optimization of 317
(also see execution)
Point, entry 26,28
identified 322
identified by IDENTIFY
macro-instruction 54,63-64
identifier 34,45
name 45,318,319,321

referred to in ATTACH macro-instruction

75-84
referred to in CALL macro—-instruction
41-44,49

referred to in DELETE macro-instruction

62-63
referred to in LINK macro-instruction
52-56
referred to in LOAD macro-instruction
60-62
referred to in XCTL macro-instruction
56-60
standard 318,321
Point, load
defined 178
POINT macro-instruction 174-175
in relation to BSAM BSP
macro-instruction 176
used with BSAM NOTE. macro-instruction
173
Pointers
in save areas 32,33,35
queue pointer field in queue control
block (QCB) 95
Positional operands (see operands)
POST macro-instruction 91,93
Prefix 242
Printer
controlling 155,177-179,333
testing for carriage overflow
155,176-177
used for messages and comments 308
used for TESTRAN output 243,298
formats of printed output 276,294
Priorities
affect on WAITR macro-instruction 93
changing of 85
dispatching 80
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limit 80
scheduling 39
Private library (see libraries)
Procedure, cataloged 300
Processing
of data set 114,117,141,194
end-of-volume 123
labels 123,327,332
sequentially 115,116,124,174,204
updating 212
of operands 18,309-310
of segments 38,49
of TESTRAN editor 243,268,294
stacked job 39
Processing unit, central
(see unit)
Program, source 243,244,247 ,249,255,260
Program interruption control area (PICA)
99
Program interruption element (PIE)
(see elements)
Program management
dynamic 52-64,317-322
overlay Uu48-52
simple 41-48
Program status word (PSW) (see word)
PRTOV macro-instruction 155,176-177
PUT macro-instruction
in load mode QISAM 194,195
locate mode 203-204
move mode 200-203
in QsAM 132,133,141,142,152
locate mode 145-146
move mode 146-147
substitute mode 147-148
in QTAM 239,242
PUTX macro-instruction
in QsaM 132,133,142
output mode 150-152
update mode 149-150
in scan mode QISAM 194,205
update mode 211-212,213

QISAM (queued indexed sequential access
method) 194-213
load mode 194-204
scan mode 204-213
QSAM (queued sequential access method)
132-154,334
QOTAM (queued telecommunication access
method) 239-242
Queue, output 242
Queue control block (QCB)
described 95

used with ENQ and DEQ macro-instruction

94,96
Queue element (QE)
(see elements)
Quotation mark, single 18,36,307,308

R-type
(see macro-instructions)
READ macro-instruction
in BDAM 224,229-233
in connection with DCB
macro-instruction 227
in connection with WRITE
macro-instruction 234-236
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in BISAM 213,218-221,222
in connection with WRITE
macro-instruction 223
in BPAM 182,187
in BSAM 155,164-165
in connection with BSP
macro-instruction 176
in connection with CHECK
macro-instruction 169-171
in connection with CNTRL
macro-instruction 178
in connection with DCB
macro-instruction 156,157,158,161
in connection with NOTE
macro-instruction 172-173
in connection with POINT
macro-instruction 174-175
L- and E-forms 316
Reading, backwards 164,171
Record, capacity 115
Record, logical
control characters in 155,333
deletion of
using QISAM 210,212
input of
using BISAM 218-221
using QISAM 209-210
using QSAM 141-145
length of 142,144,161,187,197,330
on direct-access devices 114-116
output of
using BISAM 222-223
using QISAM 200-204
using QSAM 145-148
processing of 117
updating of
using QISAM 211-212
using QSAM 149-152
Record, telecommunication 242
input of 241-242
output of 242
prefix of 242
Record, track descriptor 115
Record zero 114
Reenterable (see modules)
Registers
linkage 27
types of
parameter list register
27,28,35,76,312
parameter register 27,310
return code register 27,35,54
return register 26,27,28
save area register 27
supervisor parameter list register
27
location of parameters within 306
notation of 306-307
special 22,307,311,313
TESTRAN 252,307
responsibility for loading 306
Relative addresses
defined for direct-access devices
block identification 173
relative block 116
relative track 116
defined for magnetic tape
block identification 173



used with
BDAM 229,230,231,236
BPAM 189,191,193
BSAM 173,174
Release
of buffers 152-153,213,222,234
of key field 235
of main storage 71-74
of modules 60,62-63,321

Relexp 17

RELSE macro-instruction
152,153,194,205,213

Resource, serially reusable 94-95

Restoring

program interruption handling
procedures 99
registers 26

Restrictions 247,260,304,305,306

Result, test 263

Return codes

(see error analysis)

RETURN macro-instruction
26,33,34,35,38,45,46-48,54,91,143,169, 254,
324-325

RETURN operand 260,267-268

Reusable

(see modules and resources)

Routine

standard system exit 100
synchronous exit 26,46,u8
synchronous exceptional error exit

(SYNAD) 141,142,164,169,174,199,201,
208,209,212
S-type

(see macro-instructions)
Save area
(see area)
SAVE macro-instruction 26,31,38,44,45
in connection with RETURN
macro-instruction 46
Scale
(see attributes)
Scan-mode
(see QISAM
Scatter
(see loading of modules)
Scheduling
chained 142,144
of jobs 39
SEGLD macro-instruction 38,49,50-51
Segment
buffer 144,152,201,203
overlay 38,48-50,254
telecommunication 242
prefix of 242
SEGWT macro-instruction
Sense bytes 335
Sequence
calling 28,32,34,35,55
data set sequence number 329
test 243,244,260,263,265
volume sequence number 329
SET macro-instructions 245,246
SET COUNTER 269
SET FLAG 268-269
SET VARIABLE 269-270

38,49,51-52

SETL macro-instruction 194,207,208
use of 209,210,212
SF operands
(see L- and E-forms of
macro-instructions)
Special register notation
(see registers)
SPIE macro-instruction
STAE macro-instruction
Standard
page heading for TESTRAN edited output
(see heading)
status indicators
(see error analysis)
status information
(see information)
system exit routine
(see routine)
track format
(see format)
Status indicators
(see error analysis)
Status information
(see information)
Step, job
assignment of job step identification
331
conditional execution of 48
in connection with WAITR
macro-instruction 93
in dynamic program management
317,318,320,321
in testing programs 244,300,301
normal termination of 46,48
passing control information to 36
subpools within 99
timing of 39
use of modules within 60
STIMER macro-instruction 38,45,108-110
Storage, main
management 65-74
Store (ST) instruction 310,311
STOW macro-instruction 192-194
String, character 34
Sublist operands
(see operands)

36,97-101
38,48,101,102

Subpools
giving 81,82,83
releasing

FREEMAIN macro-instruction R-form 71
FREEMAIN macro-instruction S-form 72
requesting
GETMAIN macro-instruction R-form 65
GETMAIN macro-instruction S-form 67
sharing 81,82,83
subpool zero use 36,99
with ATTACH macro—instruction 75
Subprogram 99
Subset
of data management macro-instructions
155
of events being waited for 91
of value mnemonics 18
Subtask
creation 75-84
giving and sharing subpools with 80
limit and dispatching priorities of 80
passing parameters to 76
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processing of 80
termination of 46,800,104
Supervisor
assistance in linkages
(see linkages)
services of 38
Supervisor call (SVC) instruction
in entry linkages 26
in macro-expansions 55,312
in return linkages 26
in TESTRAN programs
244,260,265,268,275,292

when identifiers are specified 34,54
Symbol 17
Symbol table 244,250,263,308
Synchronous

exit

defined 26
PRTOV 154,177
SYNAD
(see routine)
to a called program 34
operation
using CALL macro-instruction 41
using CHECK macro-instruction
169,171,174,177
using LINK macro-instruction 52
using RETURN macro-instruction U6
using SEGWT macro-instruction 51
using WAIT macro-instruction 89
using XCTL macro-instruction 56
SYSPRINT 301
System output (SYSOUT)
(see writer)
SYSUT1 301

Table
branch 28
of contents, volume 332
symbol 244,247,249,250,263,300,301,308
(also see task input/output table)
Tape, carriage control 154,176,177,178
Tape, magnetic
applicable operands for 123,133
block identification for 173
end of data set determination for 116
independence from 155
labels for (see labels)
mark 116,176,178
program control of 155,171,172,178
specification of 158
tracks on 158,327
use of in program testing 243
use of macro-instructions with
173,174,177
Tape, paper 158,161
Task
allocation of storage to 38
creation of 33,34,38,75
execution of 80,93,317
management of 75-88,320,321
passing parameters to 76
priorities of 80,93
queuing of 94-95
synchronization of 38,89-96
termination of 34,80,91,101-105
abnormally 54,102-105,124,141,169,210
normally 46-48,254
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TESTRAN dumps of 249
use of modules within
Task control block (TCB)
completion code field 102
created 80
interrogated by EXTRACT
macro-instruction 87
Task input/output table (TIOT) address 87
Termination
(see task; step; and subtask)
Terminology 317
TEST macro-instructions
TEST AT 244,260-261
output lines for 292
TEST CLOSE 265-266,274
output lines for 292-293
TEST DEFINE 261
TEST ON 263-264
TEST OPEN 258-259,273-274
as affected by TEST AT
macro-instruction 260
as affected by TEST CLOSE
macro-instruction 292
effect of errors on 275
format of 245
maximum page count specification 301
output lines for 276,291
use of 244,260,265,300
TEST WHEN 262-263
TEST option
(see EXEC statement)
Testing 243
actions 243
procedure 243
(also see output; data; and registers)
Testing, input/output
for completion of input/output
operation 169
for printer carriage overflow 176,177
TESTRAN (test translator) 243-301
editor 18
interpreter 18
TEXT 18,245,308
TIME macro-instruction 38,107-108
Timer, interval 34,38,49
management 107-111
TLS 18,245
TRACE macro-instructions
TRACE CALL 255-256
output lines for
TRACE FLOW 253-255
output lines for
TRACE REFER 256-257
output lines for
TRACE STOP 257-258
output lines for 276,290-291
Tracing programs 243,254
(also see TRACE macro-instructions)
Track
capacity of 115
capacity record 115
descriptor record 115
labels on 332
(also see address; format;
overflow; and tape)
TRUNC macro-instruction
TTIMER macro-instruction
TTRN 252

54,60,62

245,246,304,306

202,245,246
276,286-287
276,283-285

276,287-290

labels;

152-153
38,111



Type

(see attributes; and message)
Type I, II, III, and IV

(see linkages)
TYPE=T

(see CLOSE macro-instruction)

Underlined operands 20

Unit
central processing 80
check 335

control 115,223

exception 335

record device 169

(also see printer)

Unlabeled 174
Unmovable 115,156
Upper-case letters 17
USING statement 124,304,305

Value 18,313
Value, coded 14-15,303
Value, optional 14-15,313
rules for 36
Value mnemonics
(see mnemonics)
Vertical stroke 20
VL operand 36,54,55,60,76
Volume
disposition 124
end of 116,117,171,331
in QSAM and BSAM processing 115,116
in relation to relative track address
116
positioning 123,155,171,172,174
sequence number 329
serial numbers 116
switching 116,169,330
table of contents 332

when filled 105
(also see labels)

Wait
condition 93,94,95,169,177,218
flag 91

multiple 39
WAIT macro-instruction
for BDAM 231
for BISAM 219
for task synchronization 89-92,93
WAITR macro-instruction 92-93
Word
channel status 143,171,335
- 01d program status (OPSW) 100
program status (PSW) 99,100,252
WRITE macro-instruction
in BDAM 224,233-237
in BISAM 213,222-223
in BSAM 155,157,161,166~167
checking 169-170,176,178
for updating 167-168
to create a direct organization data
set 179-182
Write to operator or log
(see WTL, WTO, and WTOR
macro-instructions)
Writer, system output (SYSOUT) 333-334
WTL macro-instruction 113
WTO macro-instruction 111-112
WTOR macro-instruction 112-113,314-316

XCTL macro-instruction 56-60,316,319
in programs being tested 254
use of in dynamic program management
32-35,46,76,321-322

Zero, record 114
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