




































































































































































































































































































































































































































































































































































































































































SYNCH - Synchronous Exits to Processing Program

The SYNCH macro instruction is a system macro instruction that permits control program
supervisor call (SVC) routines to make synchronous exits to a processing program.

Name Operation Operand
[symbol] SYNCH { entry—point}
(15)

entry-point
specifies the address of the entry point for the processing program that is to be given
control.
If (15) is specified, the entry-point address of the processing program must have been

pre-loaded into parameter register 15 before execution of this macro instruction.

SYNCH Macro Definition

MACRO
ENAME SYNCH EEP
AIF ('&EP' EQ '').E1
AIF ('&EP'(1,1) EQ '(').REG
ENAME LA 15, §EP LOAD ENTRY POINT ADDRESS.
AGO .SVC
.REG AIF ('§EP' EQ '(15').NAMEIT
ENAME IR 15, 8EP( 1) TOAD ENTRY POINT ADDRESS.
.SvVC svC 12 ISSUE SYNCH SVC
MEXIT
.NAMEIT ANOP
ENAME svC 12 ISSUE SYNCH SVC
MEXIT
LE1 IHBERMAC 27,405
MEND

Programming Notes: In general, use the SYNCH macro instruction when a control program in
the supervisor state is to give temporary control to a processing program routine, and when
expecting the processing program to return control to the supervisor state. The program to
which control is given must be in main storage when the macro instruction is issued. The use
of this macro instruction is similar to that of the BALR instruction in that register 15 is used
for the entry point address. When the processing program returns control, the supervisor state
bit, the storage protection key bits, the system mask bits and the program mask bits of the
program status word are restored to the settings they had before execution of the SYNCH
macro instruction.

Example: As a result of an OPEN macro instruction, label processing may be carried out to a
point at which a user’s processing program indicates that private processing is desired (or
necessary). The control program’s open routine then will issue a SYNCH macro instruction
giving the entry point of the subroutine required for the user’s private label processing.

STAE - Specify Task Asynchronous Exit

The STAE macro instruction permits control to be returned to a user exit routine when a task
is scheduled for ABEND. When issuing the STAE macro instruction, a STAE control block
(SCB) is created and initialized with the address of your exit routine. When issuing multiple
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STAE requests within the same program, the SCB associated with the last issued STAE
request becomes the active SCB: it will be the first to gain control when an ABEND is
scheduled. If the active SCB is canceled, the preceding SCB, if there is one, will become the
active SCB.

Notes:

« Do not cancel or overlay an SCB not created by a user program.

« The execution of a LINK macro instruction does not cancel the active SCB for the program
in control.

Execute and Standard Form of STAE

Name Operation Operand
; 0 } oV
[symbol] STAE exit address) , g ,PARAM=1ist address
CT
YES
[XCTL: z] [,PURGE= %QUIESCE%] [,ASYNCH= {NO }]
NO HALT YES
NONE

,MF=(E, remote list address )
(1)

exit address
specifies the address of a STAE exit routine to be entered if the task issuing this macro
instruction terminates abnormally. If O is specified, the last SCB created is canceled and the
previously created SCB becomes current. The address may be loaded into one of the general
registers (r,) 2 through 12.

Note: If you use the Execute form of the macro and specify a zero, the exit address in the
parameter list will be zeroed.

ov
indicates that the parameters passed in this STAE macro instruction are to overlay the data
currently in the SCB.

CT
indicates the creation of a new active SCB.

PARAM=
specifies the address of a parameter list containing data to be used by the STAE exit
routine when it is scheduled for execution. The address may be loaded into one of the
general registers (r,) 2 through 12.

XCTL=YES
indicates that the STAE macro instruction will not be canceled if an XCTL macro
instruction is issued.

XCTL=NO
indicates that the STAE macro instruction will be canceled if an XCTL is issued.
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PURGE=QUIESCE
indicates that all active input/output operations will be purged with the quiesce option. If
this fails, active input/output operations will be purged with the halt option.

Note: If you use the execute form of the STAE macro instruction and omit the PURGE
parameter, QUIESCE will not be the default; the option specified for the preceding use of
STAE will be used.

PURGE=HALT
indicates that all active input/output operation will be purged with the halt option.

PURGE=NONE
indicates that all active input/output operations will not be purged.

ASYNCH=NO
indicates that asynchronous exit processing will be prohibited while STAE exit processing is
being done.

ASYNCH=YES
indicates that asynchronous esit processing will be allowed while STAE exit processing is
being done.

MF=(E,[remote list adress]{(1)])
Indicates the execute from of the STAE macro instruction using a remote parameter list. The
address of the remote parameter list can be loaded into register 1, in which case

— W ahmadd a An A3
}V{F=(E,(1}} S1iou1a o COACa.

Note: When using the Execute form of the STAE macro instruction and omitting the
ASYNCH parameter, the option specified for the preceding use of STAE will be used.

List Form of STAE

Use the List form of the STAE macro instruction to construct program parameter lists. The
description of the Standard and Execute forms describes the List form with the following
exceptions:

Name Operation Operand
[symbol] STAE exit address [,PARAM=list address
- PURGE= ( QUIESCE [,ASYNCH= NO }]
HALT YES
[ NONE ]

,MF=L

exit address
any address that may be written in an A-type address constant.

MF=L
indicates the List form of the STAE macro instruction.

There are several conditions that you should be aware of when you use the PURGE and
ASYNCH parameters of the STAE macro instruction.

« If the user exit routine requests a supervisor service that requires asynchronous interruptions
to complete its normal processing, you must specify ASYNCH=YES.
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Specify ASYNCH=YES if you use an access method that requires asynchronous
interruptions to complete its normal processing and you have specified PURGE=QUIESCE.

When using the Indexed Sequential Access Method (ISAM) and specifying PURGE=HALT,
only the I/0 event for which the PURGE is done will be posted. Subsequent ECBs will not
be posted; this causes the ISAM CHECK routine to treat purged input/output operations as
waiting input/output operations and you will never get past the CHECK in your program.

Specify ASYNCH=YES when you have the foliowing combination of conditions: an access
method that requires asynchronous interruptions to complete its normal processing, a
specifications of PURGE=NONE, and a request of CHECK in your user exit routine.

When specifying PURGE=HALT and an ISAM data set is being updated when a failure
occurs, part of the data set may be destroyed.

If quiesced input/output operations are not restored when using ISAM, the ISAM CHECK
routine will treat purged input/output operations as waiting input/output operations and
part of the ISAM data set may be destroyed if it is being updated when a failure occurs.

If input/output operations are allowed to complete while the exit routine is in progress and
there is a failure in the I/O processing, an ABEND recursion will be encountered when the
I/0 interrupt occurs. This can be misleading because it will appear that your exit routine
failed while the actual cause of the failure was in the I/O processing.

Programming Notes

When control is returned to the user after the STAE macro instruction has be issued, register
15 contains one of the following return codes:

Code Meaning

00 An SCB is successfully created, overlaid, or cancelled.
04 Storage for an SCB is not available.
08 The user is attempting to cancel or overlay a non-existent SCB, or is issuing a STAE in his

STAE exit routine.
0oC The exit routine or parameter list address is invalid.
10 The user is attempting to cancel or overlay an SCB not associated with his level of control.

When a program with an active STAE environment encounters and ABEND situation,

control is returned to the user through the ABEND/STAE interface routine at the STAE exit
routine address. The register contents are as follows:

Register O:

Code Indication

0 Active 1/0 at time of ABEND was quiesced and is restorable.
4 Active I/0 at time of ABEND was halted and is not restorable.
8 No I/0 was active at the time of the ABEND.

Register 1:Address of a 104-byte work area:
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0 STAE exit routine parameter

list addr or 0 ABEND completion code
8
PSW at time of ABEND
16
Last P/P PSW before ABEND
24
Registers 0-15 at time of ABEND (64 bytes)
If problem program issued STAE:
88

Name of ABENDing program or 0

ABENDing program 0

If supervisor program issued STAE:

88  Request Block addr of
ABENDing program 0

96

Register 2-12:
Register 13:
Register 14:

Register 15:

Unpredictable.

Address of a supervisor-provided register save area.

AAdAd £ Qe 2 + 43
AGGICss O1 afl o ve s insuucudsi.

Address of the STAE exit routine.

Register 13 and 14, if used by the STAE exit routine, must be saved and restored prior to
returning to the calling program. Standard subroutine conventions are employed.

macro instruction.

If storage was not available for the work area, the register contents upon entry to the STAE
exit routine are as follows:

Register O:
Register 1:
Register 2:
Register 3-13:
Register 14:
Register 15:

12 (decimal).

Flags and completion code.

Address of STAE exit parameter list.
Unpredictable.

Return address.

Exit routine address.

The STAE exit routine may contain an ABEND, but must not contain either a STAE or an
ATTACH macro instruction. At the time the ABEND is scheduled, the STAE exit routine
must be resident as part of the program issuing STAE, or brought into storage via the LOAD
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Scheduling of STAE and STAI Exit and Retry Routines

Each STAE exit routine is represented by one or more STAE control blocks (SCBs). Each
STAE control block is queued in a last-in, first-out order to the TCB (TCBNSTAE field) of
the task within which they were created. STAI control blocks also represent exit routines, but
are created when the STAI operand is specified in an ATTACH macro instruction. STAI
control blocks are always placed at the top of the queue (ahead of the STAE control blocks)
in a last-in, first-out order and are propagated (a duplicate STAI control block is created and
queued) to all lower-level subtasks of the subtask created with the STAI operand. Thus, if task
A attached subtask B specifying the STAI operand, and subtask B attached subtask C which,
in turn, attached subtask D, a STAI control block would be created and queued to the TCB
for subtask B, and could be propagated to the queues originating at the TCBs for subtask C
and subtask D. If a STAI control block were created for subtask C (the ATTACH macro
instruction issued by subtask B specified the STAI operand), this STAI control block would be
placed at the top of subtask C’s SCB queue ahead of the STAI control block created for
subtask B. In this case, both STAI control blocks would be propagated to the TCB for subtask
D. All STAI control blocks precede all STAE control blocks on the SCB queue.

If a task is scheduled for abnormal termination, the exit routine specified by the most
recently issued STAE macro instruction (represented by the highest STAE control block on the
queue) is given control and executes under a program request block created by the SYNCH
service routine. The STAE exit routine must specify, by a return code in register 15, whether a
retry routine is to be scheduled. If no retry routine is to be scheduled (return code=0) and this
is a subtask with a STAI control block on the SCB queue, the exit routine specified in the
STAI control block is given control. If there is no STAI control block on the queue, abnormal
termination continues.

If the STAE exit routine indicates that a retry routine has been provided (return code=4),
register 0 must contain the address of the retry routine and register 1 must contain the address
of the same work area passed to the exit routine. (The first word of the work area may be
modified by the exit routine to point to another parameter list in his region.) The STAE
control block is freed and the request block terminated up to, but not including, the RB of the
program that issued the STAE macro instruction. This is done by placing an SVC 3 instruction
in the old PSW field of each RB to be purged. In addition, open DCBs which can be
associated with the purged RBs are closed and queued I/O requests associated with these
DCBs being closed are deleted from the I/O restore chain..

The RB purge is an attempt to cancel the effects of partially executed programs that are at
a lower level in the program hierarchy than the program under which the retry will occur. However,
certain effects on the system will not be canceled by this RB purge. Examples of these effects
are as follows:

« Subtasks created by a program to be purged.
« Resources allocated by the ENQ macro instructions.
o DCB:s that exist in dynamically acquired main storage.

When your STAE exit routine gains control, it can examine the code in register 0 to
determine if there were active input/output operations at the time of the ABEND and if the
input/output operations are-restorable. If there are quiesced restorable input/output
operations, you can restore them, in the STAE retry routine, by using word 26 in the work
area. Word 26 contains the link field passed as a parameter to SVC Restore. SVC Restore is
used to have the system restore all I/O requests on the 1/0 restore chain.
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Users can selectively restore specific I/0O requests on the 1/O restore chain by using word 2
in the work area. Word 2 contains the address the first I/O block on the 1/O restore chain. This
address can be used as a starting point for issuing EXCP for the I/O requests that you want
to restore.

In supervisor mode, users may want the failing task to remain in its present status and not
be reestablished. A retry routine may be scheduled without a purge of the RB chain by
returning to the ABEND/STAE interface routine with an 8 in register 15, and registers 0 and
1 initialized as described above. If the STAE retry routine is scheduled, the system
automatically cancels the active SCB and the preceding SCB, if there is one, will become the
active SCB. Users wanting to maintain within the retry routine must reestablish an active SCB
within the retry routine, or must issue multiple STAE requests prior to the time that the retry
routine gains control. Also, if a STAI had been issued for this task, it must be reissued by the
retry routine to be made effective again.

A STAI exit routine, if specified in a previous ATTACH macro instruction, will receive
control if a STAE exit routine is not specified, if a STAE exit routine is specified but indicates
that a retry routine is not provided, if a STAE exit routine terminates abnormally, or if a
STAE or a STAI retry routine abnormally terminates. The STAI exit routine must specify by a
return code in register 15 one of the following:

Return Code Action to be Taken

0 No retry provided. The next STAI exit routine is to be given control or, if there is
not another STAI exit rontine, abnormal termination is to continue.

16 No further STAI processing is to occur Abnormal termination processing is to continue.
4o0r12 A retry routine is to be scheduled and the request block queue is to be purged.
8 A retry routine is to be scheduled but the request block queue is not to be purged (if the

user is not in supervisor mode, this return code will be ignored and abnormal
termination processing continues).

When the RB queue is not to be purged, a new PRB is created for the retry routine and
placed on the RB queue immediately after the SVRB for the ABEND routine, so that when
the ABEND routine returns via an AVC 3 instruction the retry routine will receive control.

If the RB queue is to be purged, the STAI retry routine is executed under the PRB for the
last STAE or STAI exit routine or, if no PRB for an exit routine exists on the queue, under
the most recently created PRB that is pointed to by the oldest (first created) non-PRB on the
queue (the oldest non-PRB will be the last RB purged).

Like the STAE/STALI exit routine, the STAE/STAI retry routine must be in storage when
the exit routine determines that retry is to be attempted. If not already resident within your
program, the retry routine may be brought into storage via the LOAD macro instruction by
either the user’s program or exit routine.
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Upon entry to the STAE/STAI retry routine, register contents are as follows:
+ Register 0: 0
« Register 1: Address of the work area, as previously described, except that word 2 now
contains the address of the first /O Block and word 26 now contains the
address of the I/0 restore chain.
« Register 2-13:  Unpredictable.

« Register 14: Address of an SVC 3 instruction.

+ Register 15: Address of the STAE/STAI retry routin

o

The retry routine should use the FREEMAIN macro instruction to free the 104 bytes of
storage occupied by the work area when the storage is no longer needed. This storage should
be freed from subpool 0 which is the defualt subpool for the FREEMAIN macro instruction.

Again, if the ABEND/STAE interface routine was not able to obtain storage for the work
area, register 0 contains a 12; register 1, the ABEND completion code upon entry to the
STAE retry routine; and register 2, the address of the first I/O Block on the restore chain, or
0 if I/O is not restorable.

Note: If the program ysing the STAE macro instruction terminates via the EXIT macro
instruction, the EXIT routine cancels all SCBs related to the terminating program. If the
program terminates via the XCTL macro instruction, the EXIT routine cancels all SCBs
related to the terminating program except those SCBs that were created with the XCTL=YES
option. If the program terminates by any other means, the terminating program must reinstate
the previous SCB by cancelling all SCBs related to the terminating program.

ATTACH--Create a New Task

This expiicit form of ATTACH permits greater flexibility in both the use and the result of use

of the ATTACH macro instruction. This form of the macro instruction differs from the implicit
form by the addition of six keyword parameters to those described for the implicit form in the

Supervisor Services and Macro Instructions publication. Only the added six parameters are shown

and explained in this description.

These six parameters can be used only with tasks whose protection key is zero. If they are
used with other tasks, the default values are used.

Name Operation Operand
[symbol] ATTACH ... ,JSTCB= {YES , SM= {SUPV } , SVAREA= {3_(E_S}
NO PROB NO
,KEY= {ZERO} ,GIVEJPQ= {YES} ,JSCB=jscbaddr
PROP NO

For ordinary ATTACH macro instruction parameters, see the description in the Supervisor
Services and Macro Instructions publication.
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-JSTCB

Address to be placed in the TCBJSTCB field of the TCB of the newly created task. The
address determines whether the attached task is a new job step or a task in the present job
step. A new job step is required if the ownership of programs is to pass from the attaching

to the attached task, that is, if you are coding GIVEJPQ=YES in the macro instruction. (Also,
see note below.)

YES -  Address of the TCB of the newly created task, that is, this TCB points to itself,
thus creating a new job step. A new job step is required if ownership ot programs is
being transferred from the attaching to the attached task, that is, if you are coding
GIVEJPQ=YES in the macro instruction.

NO- Address of the TCB of the task using the ATTACH, that is, the attached task is
to be a task in the present job step.

SM
Operating state of the machine when executing the attached task.

SUPV -Supervisor mode.
PROB -Problem program mode.

SVAREA
Need for save area.

YES - A save area is needed for the attaching task. The ATTACH routine will obtain a
72 byte save area. If both attaching and attached task share subpool zero, the save
area is obtained there, otherwise it is obtained from a new 2K byte block.

NO- No save area is needed.

JKEY
Protection/Key of the newly created (attached) task.

ZERO - Zero.

PROP - Copy the key from the TCBPKF field of the TCB for the task using the
ATTACH.

,GIVEJPQ
Ownership of programs used by the attaching task. If ownership is to pass to the attached
task, the attached task must be a new job step, that is, you must use JISTCB=YES. (Also
see note below.)

YES-  Pass ownership to the newly created task. On completion of the new task all
programs, both those passed to the new task by the old and those acquired by it,
are freed.

NO- Ownership of programs used by -the attaching task remain with that task; programs

acquired by the attached task remain with it. The attached task shares use of the
programs of the attaching task during their common existence. At the conclusion
of the attached task, the programs it acquired are freed; when the attaching task
terminates, its programs are freed.

224 MVT Guide (Release 21.0)



JSCB
Job step control block address.
If specified, that job step control biock is used for the new task. If not specified, the job
step control block of the attaching task is also used for the new task.

Note: If the task to be attached is to be a separate step (JSTCB=YES), ownership of programs
may be passed (GIVEIJPQ=YES) or retained (GIVEJPQ=NO). If the newly attached task is
not to be a separate step (JSTCB=NO), ownership of programs cannot be passed but must be
retained (GIVEJPQ=NO). The following table summarizes these combinations.

JSTCB=
YES NO
GIVEPJQ= YES Valid Invalid
NO Valid Valid

IMGLIB -- Open or Close SYS1.IMAGELIB

The IMGLIB macro instruction is used to open or close SYS1.IMAGELIB. When issued to
open the Image Library, it is usually followed by a BLDL macro instruction and a LOAD
macro instruction which, respectively, search the library for the image and load it into storage.

Name Operation Operand

[symbol] IMGLIB OPEN,dcb addr
CLOSE

OPEN

specifies that SYS1.IMAGELIB is to be opened and the address of the DCB returned in
register one.

CLOSE
specifies that IMAGELIB is to be closed.

dcb addr
is either the address of the IMAGELIB DCB or is a register containing the IMAGELIB
DCB address.

QEDIT -- Linkage to SVC 34

The QEDIT macro instruction generates the required entry parameters and the linkage to SVC
34 for the following uses:

« Dechaining and freeing of a CIB (command input buffer) from the CIB chain for a task.
« Setting a limit for the number of CIBs that may be simultaneously chained for a task.

The format of the QEDIT macro instruction and an explanation of the operands are as
follows:

Name Operation Operand
[symbol] QEDIT ORIGIN=address [,BLOCK=address]
[ ,CIBCTR=number ]
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ORIGIN
The address of the pointer to the first CIB on the CIB chain for the task. This address is
obtained using the EXTRACT macro instruction. If ORIGIN is the only parameter
specified, the entire CIB chain will be freed.

,BLOCK
The address of the CIB that is to be freed from the CIB chain for a task.

,CIBCTR

An integer (from O to 255) to be used as a limit for the number of CIBs to be chained at
any time for a task.

address
Any address valid in an RX instruction or one of the general registers (2-12) previously
loaded with the indicated address. The register must be designated by a number or symbol
added within the parentheses.

WTO/WTOR -- Write-to-Operator and Write-to-Operator with Reply

The write-to-operator (WTOQO) and write-to-operator with reply (WTOR) macro instructions
have two special operands, MSGTYP and MCSFLAG. Only operators familiar with the
multiple console support (MCS) communications task should use these operands, since using
them improperly could impede the entire message routing scheme. These operands set flags to
indicate that certain system functions must be performed, or that a certain type of information
is being presented by the WTO or WTOR macro instruction.

The MSGTYP and MCSFLAG operands may be specified in either the standard or list form
of the WTO and WTOR macro instruction. The standard form of the WTO macro instruction
is shown below.

Name Operation Operand
[symbol] WTO 'message' [ROUTCDE=(number [number],...)]
[ ,DESC=number]
N
Y
[ ,MSGTYP= JOBNAMES ]
STATUS

[ ,MCSFLAG=(name [, namel,...)]

1 1
message
specifies that the message text is to be placed between the first and second apostrophes.

ROUTCODE=
specifies routing codes assigned to the message.

DESC=
specifies the descriptor codes assigned to the message.
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MSGTYPE=JOBNAMES or MSGTYP=STATUS
specifes routing the message to the console which issued the DISPLAY JOBNAMES or
DISPLAY STATUS command, respecitvely. When the operating system identifies the
message type, the message will be routed only to those consoles that requested the
information. If ommitted, messages routed as specified in the ROUTCDE parameter.

MSGTYP=Y or MSGTYP=N
specifies that two bytes are to be reserved in the WTO or WTOR macro expansion so flags
can be set to describe the MSGTYP functions desired. Y specifies that two bytes of zeros
are to included in the macro expansion at displacement WTO+4 plus the total length of the
message text, descriptor code, and routing code fields. N, or ommission of the MSGTYP
parameter, specifies that the two bytes are not needed, and that the message is to be routed
as specified in the ROUTCDE parameter. If an invalid MSGTYP vaiue is encountered, a
value of N is assumed, and a diagnostic message is produced with a severity code of 8.

The bit definitions for MSGTYP=Y follow:
Bit 0: DISPLAY JOBNAMES
Bit 1: DISPLAY STATUS
Bits 2-15: Reserved for future system use. Must be zeros.

When specifying MSGTYP=Y, set the appropriate message identifier bit in the MSGTYP
field of the macro expansion. Prior to executing the WTO or WTOR SVC (SVC35), also
set byte 0 of the MSGFLAG field in the macro expansion t hexadecimal 10. This value
indicates that the message routing criteria will use the MSGTYP field. When the system
identifies the message type, the message will be routed to all the consoles that requested
that particular type of information. Routing codes, if present, will be ignored.

MCSFLAG
specifies that the macro instruction should set bits in the MSCFLAG filed as indicated by
each name coded.
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Appendix B: Control Character Transformations

To help determine what can be done with a writer routine, this appendix describes the control
character transformation features of the standard writer.

Effectively there are nine control character combinations that can occur between input data
set records and output data set records. Both data sets may have records whose control
characters are either USASI type (acc) or machine type (mcc), or the records may not contain
any control characters. However, within any given data set, the records all must contain the
same form of control character. The standard writer has procedures to handle control character
transformations for both an output to a card punch unit and an output to a printer unit.

Card Punch Unit

If an input data set record does not have a control character, the standard writer produces one
that indicates output into pocket 1 of the punch. If the output unit is a tape unit and the
ultimate destination is a punch unit, the standard writer assumes that the punch unit is either a
2540, 3525, or a 2520 unit and sets a control character accordingly. The standard writer
translation of punch-type control characters is given in Figure 31. In this table, the first three
columns of figures are machine control character codes, and the right hand column of figures
represent USASI control character codes. Each record that requires a control character has one
of these 8-bit codes attached to it. Input records whose control characters are mcc and are
shown in horizontal rows 1, 2, 5, and 6 are given the acc code of "V" if they are placed in an
output data set that has acc. An mcc given in rows 3 or 4 is changed to an acc code of "W'' However,
if translation is from an acc input to an mcc output, the standard writer translates the control
character into the appropriate mcc on the same horizontal row.

Machine Control Characters

3525/ USASI
Stacker Unit 2540 Punch 2520 Punch 1442 Punch Control Characters
1. P1 00000001 00000001 10000001 11100101 (V)
2. P1 00100001 00100001 10100001
Column Binary
3. P2 01000001 01000001 11000001 11100110 (W)
4. P2 01100001 01100001 11100001
Column Binary
5. RP3 10000001
6. RP3 10100001

Column Binary

Figure 31. Control Character Translation for Punch Unit Qutput
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Printer Unit

When the output unit is a printer, the standard writer prevents overprinting between data sets. If
the successive data sets contain records with the same type of control character, there is no
overprinting problem. If the control characters vary from one data set to the next, the standard
writer solutions are applications of the technique illustrated by Figure 32. In this figure, the
possible forms of the input record control characters are given in the left hand column. The
three right hand columns (containing cases 1-9) represent the possible forms of the output
record control characters. Within each of the 12 main sections of the figure is shown a
symbolic representation of a data set whose records possess the indicated form of control
character. Each record consists of a print line representation and a control character
representation (where appropriate). For records with acc, the control character is shown
preceding the print line, since the effect of the control character occurs before the line is
printed. For records with mcc, the converse is shown. An input record with no control
character is treated as if it had an acc. Because of this variance in the printer’s mechanical
action, whenever there is a control character transformation, the standard writer places a
transformed control character with an output data set record other than the record to which
the character was attached in the input data set.

In Figure 32, case 1 and 5 represent situations in which there is the same type of control
character in the output as there is in the input. Thus, for records 1 through n, there is no
change in the record format. However, there is a provision to allow for the possibility that two
consecutive input data sets may have different control characters. In this case, a minimum
separation between the data sets as they appear in the output data set is provided as indicated
by the printing of blanks and suppressing the spacing of the printer to allow another control
character to take effect. The ’extra’ record (S B or B S) provides the more important function
of forcing out the last record of the current data set before the writer’s processing of that data
set is done.

In cases 2 and 4 of Figure 33, the output data sets records have different control characters
than the input data set records. Case 2 shows that the standard writer generates a 1-line space
control character to precede the first print line of the output. When the output is written, each
control character of an input record is then attached to the next record. The last input record
control character (C,) is attached to a line of blanks (B ). In case 4, the first input record
control character is attached to a line of blanks, and each of the other control characters is
attached to a preceding record, as indicated. The last input record (P,) has a writer-generated
space 1-line control character attached to it before the buffering and forcing record (B S )
generated by the writer is put out.

Cases 7 and 8 show that the standard writer first generates a ‘skip to channel 1’ control
character and then generates ‘1 line space’ and then generates ‘1 line space ’ control characters
for all but the last control character. The last control character is the space suppression
character shown as part of the buffering or forcing record generated.

Cases 3, 6, and 9 show that if no control characters are required in the output data set, the
records are printed consecutively and a line of blanks generated by the writer is printed after
the final record in a data set. Any control character appearing in the input data set are
dropped in the output data set.

Notice that in all cases involving control characters in the output data set, the standard
writer allows for (1) an output record to force the printing of the last record of an input data
set and (2) a means of minimum buffering between data sets by using generated control
characters and print lines in conjunction with the actual data set control characters.
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RECORD FORMATS

Machine ASA No Control Character
Machine @ @ @
S/ v/
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No Control Character*

@

|51P1 $1P2)

[
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PyS) l Fn-l 5y

r
lBoSn

v/ /
Pnsdaosﬂ

= Writer generated.
* =

control character as indicated.

B_ = A print line of blanks.

Control characters of records 1-N of a given dota set.

A control character causing spacing to be suppressed.

)
a-G =
PP, = Print lines of a given data set.
S} = A control character causing a 1-fine space.
S =
c
s =

= A control character causing a skip to channel 1.

Figure 32. Symbolic Representation of Record Formats

No control character on input causes the standard writer to generate an ASA
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The standard writer translation of printer-type control characters is given in Figure 33. In
this figure, the type of action indicated is given in the left-hand column. The middle column
and the right-hand column show, respectively, the bit settings of the control character byte for
machine type and USASI type control characters corresponding to the entries in the left-hand
column. A control character transformation is effected by changing the bit-configuration of the
control character byte as indicated in the figure.

Machine Type Control

(1403, 1404, 1443, 3211 USASI

Action Desired Printers) Type Control
Write space 0 00000001 01001110
Write space 1 00001001 01000000
Write space 2 00010001 11110000
Write space 3 00011001 01100000
Write skip to channel 1 10001001 11110001
Write skip to channel 2 10010001 11110010
Write skip to channel 3 10011001 11110011
Write skip to channel 4 10100001 11110100
Write skip to channel § 10101001 11110101
Write skip to channel 6 10110001 11110110
Write skip to channel 7 10111001 11110111
Write skip to channel 8 11000001 11111000
Write skip to channel 9 11001001 11111001
Write skip to channel 10 11010001 11000001
Write skip to channel 11 11011001 11000010
Write skip to channel 12 11100001 11000011

Figure 33. Control Character Translation for Printer Unit Output

When machine control characters are used which indicate spacing or skipping without
writing (bit 6 set to 1, e.g., write and space 0-00000011) the standard writer generates the
indicated USASI control character and also generates. a blank record of the proper type and
length.
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Appendix C: RESERVE Macro Instruction Used with Shared DASD
Option

The RESERVE macro instruction is used to reserve a device for use by a particular system; it
must be issued by each task needing device reservation. The RESERVE macro instruction
protects the issuing task from interference by other tasks in the system. Each task issuing the
RESERVE macro instruction must also use the DEQ macro instruction to release the device;
two RESERVE instructions for the same resource without an intervening DEQ will result in an
abnormal termination unless the second one specifies the keyword parameter RET=. (If a
restart occurs when a RESERVE is in effect for devices, the system will not restore the

RESERVE; the user’s program must reissue the RESERVE.) Even if a DEQ is not issued for
a particular device, termination routines will release devices reserved by a terminating task.

RESERVE Macro Instruction

The use of the RESERVE macro instruction is explained below:

Name Operation Operand )
[symbol] RESERVE (gname address,rname address,[E]
S
TEST
[rname length],SYSTEMS) |,RET={USE ,UCB=pointer address
HAVE
gqname

the address in main storage of an eight-character name. Every task (within the system)
issuing RESERVE against the same resource (data and device) must use the same
gname-rname combination to represent the resource. The qname should not start with SYS.

rname address
the address in main storage of a name used in conjunction with the gname to represent the
resource. The rname can be qualified, and may be 1 to 255 bytes in length.

[E or S]
specify either exclusive control of the resource (E); or shared control with other tasks in the
system (S). Default to E.

rname length
the length, in bytes, of rname. If omitted, the assembled length of rname is used. If zero (0)
specified, the length of rname must be contained in the first byte of the field designated by
the rname address.

SYSTEMS
specifies that the resource represented by gname-rname is known across systems as will as
within the system whose task is issuing RESERVE, i. e., the resource is shared between
systems.
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RET
specifies a conditional request for all of the resources named in the RESERVE macro
instruction. If the operand is omitted, the request is unconditional. The types of conditional
requests are as follows:

TEST -- tests the availability status of the resources but does not request control of the
resources.

USE -- specifies that control of the resources be assigned to the active task only if the
resources are immediately available. If any of the resources are not avialable, the active
task is not placed in a wait condition.

HAVE -- specifies that control of the resources is requested only if a request has not
been made previously for the same task.

Return codes are provided by the control program only is RET=TEST, RET=USE, or
RET=HAVE is designated; otherwise, return of the task to the active condition indicates that
control of the resource has been assigned to the task. Return codes are identical to those
supplied by the ENQ macro instruction (see the Data Management Macro Instructions
publication).

UCB=pointer address
the keyword specifies either:

1. The address of a fullword that contains the address of the Unit control Block (UCB) for
the device to be reserved.

2. A general register (2-12) that points to a fullword containing the address of the unit
contol block for the device to be reserved.

To use the Shared DASD option in higher level languages, write an assembler language
subroutine to issue the RESERVE macro instruction. Pass the following information to this
routine: ddname, qname address, rname address, rname length, and RET parameter.

The EXTRACT Macro Instruction

The EXTRACT macro instruction is used to obtain the address of the task input/output table
(TIOT) from which the UCB address can be obtained. The topic ''Finding the UCB Address"
explains this procedure.

Releasing Devices

The DEQ macro instruction is used in conjunction with RESERVE just as it is used with
ENQ. It must describe the same resource and its scope must be stated as SYSTEMS; however,
the UCB=pointer address parameter is not required. If the DEQ macro instruction is not
issued by a task which has previously reserved a device, the system will free the device when
the task is terminated.
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Preventing Interlocks

Certain precautions must be taken to avoid system interlocks when the RESERVE macro
instruction is used. The more often device reservations occur in each sharing system, the
greater the chance of interlocks occurring. Allowing each task to reserve only one device
minimizes the exposure to interlock. The system cannot detect interlocks caused by program
use of the RESERVE macro instruction and enabled wait states will occur on the system or

Quatamm

SysiCins.

Volume Assignment

Since exclusive control is by device, not by data set, consider which data sets reside on the
same volume. In this environment it is quite possible for two tasks in two different systems --
processing four different data sets on two shared volumes -- to become interlocked. For
example, data sets A and B reside on device C, and data sets D and E reside on device F. Task
X in system X reserves device C in order to use data set A; task Y in system Y tries to
reserve device F in order to use data set D. Now task X in system X tries to reserve device F
in order to use data set E and task Y in system Y tries to reserve device C in order to use
data set B. Neither can ever regain control, and neither will complete normally. In MVT
without job step timing, the job or jobs, will be canceled. When the system has job step time
limits, the task, or tasks, in the interlock would be abnormally terminated when the time limit
expires. Moreover, an interlock could mushroom, encompassing new tasks as these tasks try to
reserve the devices involved in the existing interlock.

Program Libraries

When assigning program libraries to shared volumes, precaution must be taken to avoid
interlock. For example, SVCLIB for system A resides on volume X, while SVCLIB for system
B resides on volume Y. Task A in system A invokes a direct access device space management
function for volume Y, resulting in that device being reserved. Task B in system B invokes a
similar function for volume X. reserving that device. However, since the DADSM functions are
transient SVCs, each load module transfers to another load module via XCTL. Since the
SVCLIB for each system resides on a volume reserved by the other system, the XCTL marco
instruction cannot complete the operation, therefore an interlock occurs in this particular case,
since no access to SVCLIB is possible, both systems will eventually enter an enabled wait

state.

Finding the UCB Address

This explains procedures for finding the UCB address for use the RESERVE macro
instruction; it also shows a sample assembler language subroutine which issues the RESERVE
and DEQ macro instructions and can be called by higher level languages.
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Providing the Unit Control Block Address to RESERVE

The EXTRACT macro instruction is used to obtain information from the Task Control Block
(TCB). The address of the TIOT can be obtained from the TCB in response to an
EXTRACT. Prior to issuing an EXTRACT macro instruction, the user sets up an answer area
in main storage which is to receive the requested information. One full word is required for
each item to be provided by the control program. If the user wishes to obtain the TIOT
address, he must issue the following form of the macro instruction:

EXTRACT answer-area address, FIELDS=TIOT

The address of the TIOT is then returned by the control program, right adjusted, in the full
work answer area.

The TIOT is constructed by job management routines and resides in main storage during
step execution. The TIOT consists of one or more DD entries, each of which represents a data
set defined by a DD statement for the jobstep. Each entry includes the DD name. Associated
with each DD entry is the UCB address of the associated device. In order to find the UCB
address, the user must locate the DD entry in the TIOT corresponding to the DD name of the
data set for which he intends to issue the RESERVE macro instruction.

The UCB address can be obtained via the DEB and the DCB. The Data Control Block
(DCB) is the block within which data pertinent to the current use of the data set is stored. The
address of the Data Extent Block (DEB) is contained at offset 44 decimal after the DCB has
been opened. The DEB contains an extension of the information in the DCB. Each DEB is
associated with a DCB, and the two point to each other.

The DEB contains information concerning the physical characteristics of the data set and
other information that is used by the control program. A device dependent section for each
extent is included as part of the DEB. Each such extent entry contains the UCB address of the
device to which that portion of the data set has been allocated. In order to find the UCB
address, the user must locate the extent entry in the DEB for which he intends to issue the
RESERVE macro instruction. (In disk addresses of the form MBBCCHHR, the M indicates
the extent number starting with 0).

Procedures for Finding the UCB Address of a Reserved Device

If the data set is a multivolume sequential data set, it must be assumed that all jobs will
process that data set in a sequential manner starting with the first volume of the data set. In
this case, by issuing a RESERVE for the first volume only, the user effectively reserves all the
volumes of the data set.

For data sets using the queued access methods in the update mode or for unopened data
sets:

1. Extract the TIOT from the TCB.

2. Search the TIOT for the DD name associated with the shared data set.

3. Add 16 to the address of the DD entry found in step 2. This resuits in a pointer to the
UCB address obtained in step the TIOT.

4. Issue the RESERVE macro specifying the address obtained in step 3 as the operand of the
UCB keyword.
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For opened data sets:

1. Load the DEB address from the DCB field labeled DCBDEBAD.

2. Load the address of the the field labeled DEBDVMOD in the DEB obtained in step 1. The
result is a pointer to the UCB address in the DEB.

3. Issue the RESERVE macro specifying the address obtained in step 2 as the operand of the

UCB keyword.

For BDAM data sets the user may reserve the device at any point in the processing in the
following manner:

. Open the data set successfully.

. Convert the block address used in the READ/WRITE macro to an actual device address of
the form MBBCCHHR. The publication Data Management for System Programmers shows
how to convert addresses to the form MBBCCHHR.

. Load the DEB address from the DCB field labeled DCBDEBAD.

. Load the address of the field labeled DEBDVMOD in the DEB.

. Multiply the "M" of the direct access address by 16.

. The sum of steps 4 and 5 is the address of the correct extent entry in the DEB for the next
READ/WRITE operation. The sum is also a pointer to the UCB address for this extent.

7. Issue the RESERVE macro specifying the address obtained in step 6 as the operand of the

UCB keyword.

N e

[« WV I V)

If the data set is an ISAM data set, QISAM in the load mode should by used only at system
update time. Further, if it is a multivolume ISAM data set, it must be assumed that all jobs will
access the data set through the highest level index. The indexes should never reside in main
storage when the data set is being shared. In this case, by issuing a RESERVE macro for the
volume on which the highest level index resides, the user effectively reserves the volumes on
which the prome data and independent overflow areas reside. The following procedures can by
used to achieve this:

. Open the data set successfully.

. Locate the actual device address (MBBCCHHR) of the highest level index. This address
can be obtained from the DCB.

. Load the DEB address from the DCB field labeled DCBDEBAD.

. Load the address of the field labeled DEBDVMOD in the DEB.

. Multiply the "M" of the actual device address located in step 2 by 16.

. The sum of steps 4 and 5 is the address of the correct extent entry in the DEB for the next
READ/WRITE operation. The sum is also a pointer to the UCB address for this extent.

7. Issue the RESERVE macro specifying the address obtained in step 6 as the operand of the

UCB keyword.

N =

NN bW
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RES and DEQ Subroutines

The following assembler language subroutine can be used by FORTRAN, COBOL, or
assembler language programs to issue the RESERVE and DEQ macro instructions. Parameters
that must by passed to the RESDEQ routine, if the RESERVE macro instruction is to be
issued, are:

DDNAME - the eight character name of the DDCARD for the device to be reserved.
QNAME - an eight character name.

RNAME LENGTH - one byte (a binary integer) that contains the RNAME length value.
RNAME - a name from 1 to 255 charcters in length.

The DEQ macro instruction does not require the UCB=pointer address as a parameter. If the
DEQ macro is to be issued, a fullword of binary zeros must be placed in the DDNAME field
before control is passed.
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RESDEQ

*PROCESS

NEXTDD

FINDUCB
*
*PROCESS
WANTDEQ

*PROCESS

ISSUEDEQ
RETURN

MOVERNAM
ADDRTIOT
SAVE
ONAME
RNAME
RNLEN

CSECT

SAVE REGISTERS
SET UP ADDRESSABILITY

ADDRESS OF MY SAVE AREA IS STORED
IN THIRD WORD OF CALLER'S SAVE AREA
ADDRESS OF MY SAVE AREA

ADDRESS OF PARAMETER LIST

DDNAME PARAMETFER OR WORD OF Z7FROS
WORD OF ZEROS IF DEQ IS REQUESTED

UCB ADDRESS USING THE TIOT
REGISTER USED FOR DD ENTRY

T ADDRTIOT,FIELDS=TIOT

ADDRESS OF TASK I/0 TABLE
ADDRESS OF FIRST DD ENTRY
COMPARE DDNAMES

LENGTH OF DD ENTRY
ADDRESS OF NEXT DD ENTRY
CHECK FOR END OF TIOT

DDNAME IS NOT IN TIOT, ERROR

ADDRESS OF WORD IN TIOT THAT

CONTAINS ADDRESS OF UCB

ONAME REQUESTED

ADDRESS OF QNAME LENGTH

MOVE IN QNAME

RNAME AND THE LENGTH OF RNAME
ADDRESS OF RNAME LENGTH

),0(7) MOVE BYTE CONTAINING LENGTH

STORE LENGTH OF RNAME IN THE
FIRST BYTE OF RNAME PARAMETER
FOR RES/DEQ MACROS

ADDRESS OF RNAME REQUESTED
SUBTRACT ONE FROM RNAME LENGTH
MOVE IN RNAME

RESERVE (QNAME,RNAME,E,Q,SYSTEMS ),UCB=(8)

( ONAME, RNAME, 0, SYSTEMS )

RESTORE REGISTERS AND RETURN

SAVE (14,12),T
BALR 2,0

USING #*,2

ST 13, SAVE+4

LA 11, SAVE

ST 11,8(13)

LR 13,11

LR 9,1

L 3,0(9)

CLC 0(4,3),=F'0’
BE WANTDEQ

FOR DETERMINING THE
XR 11,11

EXTRAC

L 7 ,ADDRTIOT
LA 7,24(7)

CLC 0(8,3),4(7)
BE FINDUCB

Ic 11,0(7)

LA 7,00(7,11)

CLC 0(4,7),=F'0"’
BNE  NEXTDD

ABEND 200,DUMP

LA 8,16(7)

FOR DETERMINING THE
L 7,4(9)

MVC  OQONAME(8),0(7)
FOR DETERMINING THE
L 7,8(9)

MVC  RNLEN+3(1

L 7 ,RNLEN

STC  7,RNAME

L 6,12(9)

BCTR 7,0

EX 7 ,MOVERNAM
CLC 0(4,3),=F'0"
BE ISSUEDEQ

B RETURN

DEQ

L 13,SAVE+4
RETURN (14,12),T
BCR 15,14

MVC  RNAME+1(0),0(6)
DC F'0'

DS 18F

DS 2F

DS CL256

DC F'0'

END
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Appendix D: List of Acronyms and Abbreviations

This list contains the names associated with the acronyms used in this publication:

Acronym
APR
CCH
CCW
CDE
CPU
‘CSCB
Csw
CVT

DADSM

DASDI

DCB
DD
DDR
DEB
DEQ
DQE
DSB
DSCB
ECB
ENQ
EOV
ERP
ETXR
EXCP
EXEC
FBQE
FCB

Name

channel-check handler

channel command word

contents directory entry

central processing unit

command scheduling control block
channel status word
communications vector table

direct access device space
management

direct access storage device
initialization

data control block

data definition

dynamic device reconfiguration
data extent block
dequeue

descriptor queue element
data set block

data set control block
event control block
enqueue

end-of-volume

error recovery procedure
end-of-task exit routine
execute channel program
execute

free block queue element

forms control buffer

Acronym
INIT
/0
10B

IPL
JCT
JFCB
LTPC
MCH
MCS

MVT

M65MP
NIP
OBR
OLTEP
PQE
PSA
PSW
RB
RDR
RMS
SCT
SDR
SER
SHPC
SIO
SIOT
SMB

Name

initiator

input/output
input/output block
initial program loading
job control table

job file control block
local time pseudo-clock

machine-check handler

multiple console support

multiprogramming with a
variable number of tasks

Model 65 Multiprocessing
nucleus initialization program
outboard recorder

online test executive program
partition queue element
prefixed storage area
program status word

request block

reader

recovery management support
step control table

statistical data recorder

system environment recording
six hour pseudo-clock

start I/O

step input/output table

system message block
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Acronym Name

SMF system management facilities
SPQE subpool queue element
SvVC supervisor call

SYSGEN system generation

SYSOUT system output

SYSRES system residence volume
TCB task control block

TIOT task input/output table
TQE timer queue element
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Acronym
TSCE
TSO
T4PC
UCB
ucCs

VTOC
WTR

XCTL

Name

time-slice control element
time sharing option
twenty-four hour pseudo-clock
unit control block

universal character set

volume table of contents
writer

transfer controi



Appendix E: MVT Control Program Logic Manuals

The following list contains the names and abstracts of control program logic manuals that
discuss the MVT configuration.

Basic Direct Access Method GY28-6771

This publication describes the internal logic of the IBM System/360 Operating System basic
direct access method.

Basic Telecommunications Access Method GY28-6617

This publication explains the method and logic of the channel program generation for the basic
telecommunications access method (BTAM).

Catalog Management GY28-6606

This manual provides detailed information on catalog management routines. These routines
record identification of volumes used by data sets by maintaining information in logical records
called indexes. The functions and structures of the routines are described, as are their
relationships to other portions of IBM System/360 Operating System. This manual also
describes the structure of catalog data sets that contain the indexes processed by catalog
management routines.

Direct Access Device Space Management GY28-6607

This manual provides detailed information on direct access device space management
(DADSM) routines. These routines control the user of external direct access storage by
maintaining the information in data set control blocks. The functions and structures of the
routines are described, as are their relationships to other portions of IBM System/360
Operating System. This manual also describes the structure of volume tables of contents which
are processed by DADSM routines.

Graphic Access Method GY27-7113

This publication describes the operation of the graphics access method (GAM) for the IBM
2250 Display Unit, Models 1, 2, and 3, the IBM 2260 Display station (Local Attachment),
and the IBM 2280/82 File Units.

Graphic Job Processor Support GY27-7159

This publication describes the internal logic of the graphic job processor (GJP) and the
graphics interface task (GFX), which are features of the IBM System/360 Operating System
that permits jobs to be defined and initiated by responding to frames displayed on an ibm
2250 Display.
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Indexed Sequential Access Methods GY28-6618

This publication describes the program logic of the two indexed sequential access methods: the
queued indexed sequential access method (QISAM) and the basic indexed sequential access
method (BISAM). It also discusses the relationship of indexed sequential access method
routines to other parts of the control program.

Initial Program Loading/Nucleus Initialization Program GY28-6661

This publication describes the internal logic of the initial program loader (IPL) program and
the nucleus initialization program (NIP). The initial program loader prepares main storage to
receive the nucleus and then loads the nucleus. The nucleus initialization program initializes the
resident part of the control program and prepares main storage for control program operation.

Input/Output Supervisor GY28-6616

This publication describes the operation of the I/O supervisor within the IBM System/360
Operating System control program. The I/O supervisor’s components, the EXCP supervisor
and the I/0 interruption supervisor, are discussed in detail to show the internal structure and
logic involved in the control of I/O devices and channels.

Input/Output Support (OPEN/CLOSE/EOV) GY28-6609

This publication describes the internal logic of IBM System/360 Operating System
input/output support. The discussion includes the relation of 1/0O support routines to other
portions of the control program. Detailed descriptions of the open, close, and EOV routines
provide the basis for the discussions of the other 1/O support routines openJ, RDJFCB,
Tclose, and FEOV.

Machine-Check Handler for IBM System/360 Model 65 GY27-7155

The machine-check handler is designed to reduce the number, and minimize the impact of
unscheduled system interruptions resulting from machine-check interruptions in
multiprogramming environments of the IBM System/360 Operating System. The program is
designed for use with the IBM System/360 Model 65 only. This publication describes the
program logic associated with the machine-check handler error recovery procedures.

Machine-Check Handler for IBM/System 360 Model 85 GY27-7184

This publication describes the internal logic of one of the recovery management programs for
the Model 85, the machine-check handler (MCH/85). The MCH/85 program identifies and
analyzes machine malfunction, attempts to repair damage or retries failing instructions, and, if
successful, either terminates the affected task or puts the system into the disabled wait state.
MCH/85 also records error statistics which assist the user in machine maintenance.
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Machine-Check Handler for IBM System/370 Model 145 GY27-7237
Machine-Check Handler for IBM System/370 Models 155 and 165 GY27-7198

These publications describe the machine-check handler programs for the Modeis 145, 155, and
165, and what they do to prevent or minimize down time. The machine-check handler is an
IBM System/360 Operating System recovery management facility which (1) reduces the
number of times that system processing is halted because of machine-check interruptions, and
(2) minimizes the impact of machine malfunctions and the resulting down time from
machine-check interruptions when system processing cannot be continued. The program also
records error statistics on the SYS1.LOGREC data set to assist the user in machine
maintenance.

MVT Job Management GY28-6660

This publication describes the internal logic of the job management routines for the MVT
control program of the IBM System/360 Operating System. Included are discussions of input
stream processing, work queue management, job initiation and termination, I/O device
allocation, system output processing, and the scheduling and execution of operator commands.

MVT Supervisor GY28-6659

This publication describes the internal logic of the MVT supervisor. The MVT supervisor is
one part of the control program of the IBM System/360 Operating System. The supervisor
controls the basic computing system and programming resources needed to perform several
data processing tasks concurrently. Specifically, it was designed to:

« Handle interruptions

» Supervise tasks

« Control programs in main storage

« Control main storage itself

e Supervise the timer

» Supervise console communications and the system
» Supervisor exiting procedures

+ Supervise termination procedures

Online Test Execute Program GY28-6651
The online test executive program (OLTEP) functions as an interface between the IBM
System/360 Operating System and unit test programs performing online testing of

input/output devices. This publication describes the internal logic of the program, including its
theory and organization.

Queued Telecommunications Access Method GY30-2002

This publication describes the internal logic of the queued telecommunications access method
(QTAM). It includes discussions on the physical and logical organization of QTAM and the
function of BTAM within QTAM. It also contains a summary of the internal logic at the
routine level and flowcharts of each routine.
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Sequential Access Methods GY28-6604
This publication describes the internal logic of the routines of the queued sequential access

method, the basic sequential access method, and the basic partitioned access method of IBM
System/360 Operating System.

Time Sharing Option Command Processors

Volume 1: ACCOUNT, ACCOUNT ADD, ACCOUNT CHANGE, ACCOUNT DELETE,
ACCOUNT LIST, ACCOUNT BROADCAST,

ACCOUNT SUBROUTINES GY28-6771
Volume 2: ALLOCATE, CALL, CANCEL/STATUS, DELETE GY28-6772
Volume 3: EDIT GY28-6773
Volume 4: EXEC, FREE, HELP, LINK, LISTALC, LISTBC GY28-6774
Volume 5: LISTCAT, LISTDS, LOADGO, OPERATOR, OUTPUT GY28-6775
Volume 6: PROFILE, PROTECT, RENAME, RUN, SEND, SUBMIT, TERMINAL,

TIME, WHEN/END GY28-6776
Volume 7: TEST ' GY28-6777

This series of publications describes the internal logic of TSO command processors. Command
processors are programs invoked by the TSO Terminal Monitor Program in response to
commands entered at the terminal.

Time Sharing Option (TSO) Control Program GY27-7199

This publication describes the internal logic of the System/360 Operating System Time Sharing
Option (TSO). The main body of the manual describes the three main components of the
control program -- the supervisory program, the Terminal Input/Output Coordinator (TIOC),
and the Logon/Logoff Scheduler. Described in separate appendixes are the TSO Trace Writer
and TSO Trace Data Set Processor, the TSO Background Reader, and the TSO/RMS
Interface.
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Utilities GY28-6614

This publication describes the internal logic of the utility programs provided for the IBM

System/360 Operating System. Included are discussions of:

« System utilities, which are executed under the operating system to manipulate system data
sets such as catalogs, and to dump, restore, and initialize direct access volumes.

« Data set utilities, which are executed under the operating system to work with data sets
at the logical-record level.

+ Independent utilities, which are executed outside of the operating system to dump,

restore, and recover data, and to initilize and assign alternate tracks on direct access
devices.
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Appendix F: SVC Routines

This appendix contains a list of the names of SVC routines, arranged in order of SVC number.
Included with each name are the hexadecimal form of the SVC number, the name of the
macro instruction (or instructions) by which the routine is invoked, the type of the routine,
and the name of the PLM containing additional information about the routine. The 'TYPE’

field indicates which type of SVC routine the routine is:

« Type 1 SVC routines, which are part of the nucleus and are disabled for I/O and
external interruptions. These routines do not issue SVC instructions because they cannot
be restarted following interruption.

o Type 2 SVC routines, which are part of the nucleus but may be enabled for I/O and
external interruptions during part of their operation. These routines may issue SVC
instructions.

o Type 3 SVC routines, which are nonresident (reside in SYS1.SVCLIB), may be enabled
for I/O and external interruptions, and are not larger than 1024 bytes. These routines
may issue SVC instructions.

« Type 4 SVC routines, which are nonresident (reside in SYS1.SVCLIB), may be enabled
for I/0O and external interruptions, and are larger than 1024 bytes. They are brought into
a transient area in storage, one load module at a time. Each load module is 1024 bytes or
less. These routines may issue SVC instructions.
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Nuiggr :ﬁgbzzc Macro Instruction Routine Name Rg;gine PLM

00 00 EXCP/XDAP EXCP Supervisor 1 Input/Output Supervisor

01 01 WAIT/WAITR/PRTOV Wait 1 MVT Supervisor

02 02 POST Post 1 MVT Supervisor

03 03 -none- Exit 1 MVT Supervisor

04 04 GETMAIN GETMAIN 1 MVT Supervisor

05 05 FREEMAIN FREEMAIN 1 MVT Supervisor

06 06 LINK Link 2 MVT Supervisor

07 07 XCTL XCTL 2 MVT Supervisor

08 08 LOAD Load 2 MVT Supervisor

09 09 DELETE Delete 2 MVT Supervisor

10 0A GETMAIN/ GETMAIN/FREEMAIN 1 MVT Supervisor

FREEMAIN/FREEPOOL

11 0B TIME Time 1 MVT Supervisor

12 ocC SYNCH SYNCH 2 MVT Supervisor

13 oD ABEND ABEND 4 MVT Supervisor

14 OE SPIE SPIE 2 MVT Supervisor

15 oF -none- Error EXCP 1 Input/Output Supervisor

16 10 FPURGE Purge 3 Inpul/Oulpul Supervisor

17 11 RESTORE Restore 3 Input/Output Supervisor

18 12 BLDL/FIND BLDL/Find 2 Sequential Access Methods

19 13 OPEN Open 4 Input/Output Support
(OPEN/CLOSE/EOQV)

20 14 CLOSE Close 4 Input/Output Support
(OPEN/CLOSE/EQV)

21 15 STOW Stow 3 Sequential Access Methods

22 16 OPEN OPENJ 4 Input/Output Support
(OPEN/CLOSE/EOV)

23 17 CLOSE TCLOSE 4 Input/Output Support
(OPEN/CLOSE/EQV)

24 18 DEVTYPE DEVTYPE 3 Input/Output Supervisor

25 19 -none- Track Balance 3 Sequential Access Methods

26 1A CATALOG/ Catalog 4 Catalog Management

INDEX/LOCATE

27 1B OBTAIN Obtain 3 Direct Access Device Space
Management

28 1c -none- CVOL 4 Catalog Management

29 1D SCRATCH Scratch 4 Direct Access Device Space
Management

30 1E RENAME Rename 4 Direct Access Device Space
Management

31 1F FEOV FEOV 4 Input/Output Support
(OPEN/CLOSE/EOV)

32 20 -none- Allocate 4 Direct Access Device Space
Management

33 21 IOHALT IOHALT 3 Input/Output Supervisor

34 22 MGCR Command Scheduling 4 MVT Job Management

35 23 WTO/WTOR Write to Operator 4 MVT Supervisor
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Routine

Nuizgr ;ﬁibzzc Macro Instruction Routine Name Type PLM

36 24 WTL Write to Log 4 MVT Supervisor

37 25 SEGLD/SEGWT Overlay Supervisor 2 MVT Supervisor

38 26 -none- Resident SVC 2 TESTRAN

39 27 LABEL Label 3 Utilities

40 28 EXTRACT Extract 1 MVT Supervisor

41 29 IDENTIFY Identify 2 MVT Supervisor

42 2A ATTACH Attach 2 MVT Supervisor

43 2B CIRB Stage 1 Exit 2 MVT Supervisor

Effector

44 2C CHAP CHAP 1 MVT Supervisor

45 2D -none- Overlay Supervisor 2 MVT Supervisor

46 2E TTIMER TTIMER 1 MVT Supervisor

47 2F STIMER STIMER 2 MVT Supervisor

48 30 DEQ Dequeue 2 MVT Supervisor

49 31 TEST TTOPEN 3 TESTRAN

50 32 Unassigned

51 33 SNAP ABDUMP 4 MVT Supervisor

52 34 -none- Restart 4 MVT Supervisor

53 35 RELEX RELEX 3 Basic Direct Access Method

54 36 -none- Disable 2 Indexed Sequential Access
Methods

55 37 EOV EOV 4 Input/Output Support
(OPEN/CLOSE/EOV)

56 38 ENQ/RESERVE Enqueue 2 MVT Supervisor

57 39 FREEDBUF Dynamic Buffer 3 Basic Direct Access Method

58 3Aa REQBUF /RELBUF REQBUF 1 Basic Telecommunications
Access Method

59 3B -none- OLTEP 3 Online Test Executive
Program

60 3C STAE STAE 3 MVT Supervisor

61 3D -none- Save; SVC 61 3 TESTRAN; TSO Command
Processor, Volume VII, TEST

62 3E DETACH Detach 2 MVT Supervisor

63 3F CHKPT Checkpoint 4 MVT Supervisor

64 40 RDJFCB RDJFCB 3 Input/Output Support
(OPEN/CLOSE/EQV)

65 41 -none- QWAIT 2 Queued Telecommunications
Access Method

66 42 -none- BTAM Terminal Test| 4 Basic Telecommunications
Access Method

67 43 ENDREADY QPOST 2 Queued Telecommunications
Access Method

68 44 SYNADAF/SYNADRLS SYSNADAF 4

69 45 BSP Backspace 3 Sequential Access Methods

70 46 GSERV Graphic Attention 2 Graphics Access Method

Service
71 47 Qg??ggR/RLSEBFR/ Buffer Management 3 Graphics Access Method
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svC HEX SVC . : Routine
Number Number Macro Instruction Routine Name Type PLM
72 48 -none- Communications 4 MVT Supervisor
Task Router
73 49 SPAR Specify Attention 3 Graphics Access Method
74 4A DAR Delete Attention 3 Graphics Access Method
75 4B -none- Dequeue 3 Graphics Access Method
76 4c -none- Statistics Update 4 Input/Output Supervisor
77 4D -none- QTAM Terminal Test, 4 Queued Telecommunications
Access Method
78 4E -none- L-Space 3 Direct Access Device Space
Management
79 4F STATUS Set Status 1 MVT Supervisor
80 50 -none- GJP SvC 3 Graphic Job Processor
Support
81 51 SETPRT SETPRT 4 Sequential Access Methods
82 52 -none- Alternate Track 4 Utilities
Assignment
83 53 SMFWTM SMF Buffer 4 MVT Job Management
84 54 -none- Restart Address 1 Graphics Access Method
85 55 -none- Dynamic Device 4 I/0 Supervisor
Reconfiguration
86 56 ATLAS IEHATLAS 3,4 | Utilities
87 57 DOM Delete Operator 3 MVT Supervisor
Message
88 58 MOD88 MOD88 3 Emulator Program
89 59 EMSRV EMSRV 3 Emulator Program
90 SA XQMNGR XQMNGR 4 Job Management
91 5B VOLSTAT VOLSTAT 3 I/0 Supervisor
92 5C -none- TCB EXCP 1 Input/Output Supervisor
93 5D TGET/TPUT TGET/TPUT 4 TSO Contro? Program
94 5E Terminal Status Terminal Status 4 TSO Control Program
95 S5F TSEVENT TSIP 1 TSO Control Program
96 60 STAX STAX 3 TSO Control Program
97 61 -none- TEST Command 3 TSO Command Processor,
Processor Volume VII, TEST
98 62 PROTECT Password Data Set 4 Direct Access Device
Maintenance Space Management
99 63 -none- Dynamic Allocation| 4 MVT Job Management
100 64 FIB Foreground 3 TSO Command Processor,
Initiated Volume VI, SUBMIT
Background
101 65 QTIP - QTIP Main Control 1 TSO Control Program
102 66 AQCTL TCAM 1 Telecommunications
Interpartition Access Method
Communications
105 69 IMGLIB Image Library 3 Sequential Access Methods
DEB/DCB Controller
200- Available for assignment to user-written SVC routines. Until a number is
255 assigned, its use in a processing program causes abnormal termination.
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Index

Indexes to systems reference library manuals are automatic SYSIN batching  79-82
consolidated in the publication IBM System/360 automatic volume recognition (AVR) 62
Operating System: Systems Reference Library Master AVR (automatic volume recognition) 62
Index, GC28-6644. For additional information

about any subject listed below, refer to other g‘f;hli“ﬁ’ts“'sn" 79-82
.. . . . is
publications listed for the same subject in the feature of resident routines option  109-110, 39
Master Index. IEABLDOO 39
o link pack area 30

When more than one page reference is given, parameter list 107

the major reference is first. nucleus resident link library entries 108
resident BLDL table 39

abbreviations  241-242 resident in SYS1.LINKLIB 39
abnormal termination 66, 73 SVC resident library directory entries  109-110
access method executor 201 BLDL routine 27
access method modules BLDL table operation 109

included in link pack area 111 block characters, as output separators 127

included in region 199 blocking
accounting information of data for processors 99

available to user 147 of procedure library 99

how to process 145-150 bpptttooommmiiicccrissssssssaaaaef
acronyms 241-242 reader procedure  73-76

|adding SVC routines  135-139 SYSIN reader procedure 80

ALIGN parameter 93,96 bypass label processing option 75
allocation

device 160

in PRESRES characteristics list 159 card punch 57

storage  184-192 card reader 57
alternate path retry (APR) catalog .

automatic inclusion in M65MP 212 maintaining 19

description 39, 210211 procedure

examples  100-105

devices supported 39 . )
for automatic SYSIN batching 79-82

selective retry 211

VARY command 39 for direct SYSOUT writers  94-96
VARY PATH command 39 for initiators 82-84
appendages in rollout/rollin  151-155 for readers  71-82 )
arm movement 67, 202-203 for system output writers 91-96
ASB (Automatic SYSIN Batching) catalog management routines 196

chained scheduling 77-78

additional parameter field entry 80 i
channel availability table 203

cataloged procedure 80

IEFVMA ASB reader program 80 channel check handler (CCH)
job control statements 80 | analysis _Of.enVil'.Onn?ent 39
MCS commands control (baaa parameter) 81 automatic inclusion in M6SMP 40
SYSIN procedure for 80 description  209-210, 39-40
ASB reader (see ASB) device dependent error routines 40
asynchronous exit processing devices supported 209
CIRB system macro instruction 216 error record 40
STAE system macro instruction  216-218 error recovery procedure 210
ATTACH macro instruction MCH 210 -
optional parameters  223-225 recovery management facilities 210
use in time slicing 52 SERO 210
attach routine SER1 210' .
initiator 176 system termination 40
master scheduler 169 used with APR 209

180 channel command word (CCW) 201
channel program 201
channel status word (CSW) 201

| CHAP macro instruction 52

supervisor
| attributes for cataloged procedures  71-105
automatic command 34
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characteristics of volumes
PRESRES list 159
shared DASD 48

checkpoint/restart
ABEND 40
chained scheduling 40
checkpoint data set 40
CHKPT macro instruction 40
consideration for initiator queue
consideration for RAM list 112
definition of 40
IEFREINT cataloged procedure 40
operator message 40
RD parameter 40
records JOBQLMT) 120
restart a job 177
RESTART parameter of
restrictions 40
SUPRVSOR macro instruction 40
SvC 63 177

CIRB system macro instruction 215

CLASS parameter 61-62

close processing 199

command chaining 94

command processing 165

command scheduling control block (CSCB) 168

command scheduling routine 168,169

commands 168

communications vector table (CVT) 180

compile-link edit-execute procedures 102

composite console 112

concurrent peripheral operation (CPO) (see spooling)

configuration requirements 57

console - alternate and composite
description 41
SCHEDULR macro instruction 41
used with M65SMP 41

console communications task 165

console 1/0 routine 166

console options (see consoles - alternate and composite and

MCS)
console wait routine 166

111-112

JOB statement 40

contents directory  189-190
contents directory entry (CDE)  189-190
contents supervision  189-192
control characters
printer 231
punch 229
control program 27
control program manuals  243-247

control volume 83
conversational remote job entry
access methods 43
description  42-43
CPU recovery management facilities
CTRLPROG macro instruction
system generation 58
time slice option 52

207-209

damage assessment routine (DAR) 33

data blocking 99

data control block (DCB)

data extent block (DEB)
| data event 32

197-199
197-198
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data management  195-203
data protection 202

data set block (DSB)  176-177

data set control block (DSCB) 176,197
data set, dedicated 84-90, 102
DD statement

for control volumes 83

for spooling data set  78-79, 82

for direct system output data set 95-97
for initiator 84
for input stream 77-78, 81
for procedure library 78
for output data set 63, 92-93
decimal simulator routine 179
| decimal simulation option 43
dedicated data sets  84-90, 102
dedication of library data sets 89
disposition by allocation/termination 90
dedicating a data set in initiator procedures 86-87
pre-formatted (cataloged) procedure INITD used with
processors 88
processor use of dedicated data sets 89
using dedicated data set in job step  86-87
default
for job class 62
for job priority 62
for message class 64
' DEQ macro instruction 238, 158
descriptor queue element (DQE) 187

device allocation routine  174-175
device codes
control characters 229, 231

used by SYSOUT writer 130
used in PRESRES volume characteristics list 159
device swap 211
direct access devices
required for MVT 57
system libraries on 67
direct access device space management (DADSM)
description 176, 195
use by EOV routine 199
use of shared DASD 202
direct access storage device initialization (DASDI) program

| direct access volume serial number verification 44-45 5
direct system output (DSO) writer 94, 97, 98, 125
(see also DSO)
dispatcher routine 183
dispatching priority 62
DISPLAY command 62
display unit 57
DSO
differences from system output writer  96-97

effect on separator 125
job separation 97
procedure 94
restrictions 97,98
dynamic area
allocation of 184
contents of 31
dynamic device reconfiguration (DDR)
automatic inclusion in M6SMP 211
DCB macro instruction 44

195



description 211, 44-45

devices supported 44

EXCP macro instruction 44

label types 45

residence 28, 211

SUPRVSOR macro instruction 44
SWAP command 44

writing on volumes 45

EDIT control verb 33
emulation
ASB reader parameter 80
examples 100
end-of-data condition 173
end-of-task exit routine (EXTR) 182
end-of-volume (EOV) processing 199
ENQ macro instruction 157
ENQ, DEQ macro instructions
must complete function (SMC, RMC)  157-158
use by IEFWAD accounting data set writer 150
used with shared DASD 238
(ERPIB) error recovery procedure interface block 210
error handling routines 30
error recovery procedure (ERP)
description 209
resident in link pack area 30
resident in SYS1.SVCLIB 28, 210
resident routines option  115-116
error recovery procedure interface block (ERPIB) 210
error statistics by volume (ESV)  205-206
error volume analysis (EVA) 206
event control block (ECB) 166,168
EXCP routine 201
EXEC statement
for initiators  82-84
for readers  73-77, 80-81
for writers  91-92, 94-96
specifying region size  65-66
executor routines  198-199
| exit effector routines 215
I EXTRACT macro instruction 235

l FBQE (see free block queue element)
fixed area 29
forms control buffer (FCB)
forward merge 197
fragmentation of main storage 66
free block queue element (FBQE) 184
functional recovery 37

63, 93, 96

generalized trace facility
data event 32
EDIT control verb 33
IMDSADMP 33
operations performed 32
starting 32
TRACE function 32
generation data set 121
graphic programming services 45

hardware requirements 57
hierarchy 31

IBM 2305 fixed head storage facility
shared direct access storage device 202
swap device (TSO) 51
IBM 2319 direct access facility
swap device (TSO) 51
system libraries 67
63,92
IBM 3330 disk storage drive
shared direct access storage device 205
swap device (TSO) 51
system libraries 67

IEABLDOO (resident BLDL list) 110, 108
IEAIGEOO 115
IEAIGGO00

RAM list 111, 113

RERP list 111, 113
IEAQAPG (rollout appendages)  152-153
IEARSV0O0 115, 108

IEARSVC (RSVC list) 114
IEBCOMPR 108
IEBGENER 108
IEBPTPCH 108
[EBUPDTE 107
IEECUCM (message routing DSECT) 142
IEECVCTE (message routine exit routine) 144
[EECVXIT (WTO, WTOR message routing exit routine)
IEFACTRT (accounting routine) 147
IEFPDSI DD statement
ASB procedure 80
reader procedure 73
IEFPROC EXEC statement
ASB procedurc 80
initiator procedure 82
reader procedure 73
IEFRDER DD statement
ASB procedure 80
reader procedure 78
SYSOUT procedure 91
IEFSD095 127
IEFVMA 80
IEFWAD (accounting data set writer) 150
IEHPROGM utility program 196
IFCEREPO service program 37
IMDPRDMP 33
IMDSADMP 33
image library 225
index 196
INIT 82
initial program loading (IPL)  33-34
initiating task 173-178.,169
initiator 82-84
actions taken by initiator 83
cataloged procedure examples
controlling 61
functions of  173-178
size 65
input data sets 174
input work queue 171
input/output block (I0B) 201

102-105

Index

141

255




input/output error-handling routines 28, 202 job step task

input/output operations  196-203 completion of 183

input/output recovery management facilities  209-212 creation of 180

input/output supervisor use of subpools 184-186
alternate path retry (APR)  210-211 job step termination 176
channel check handler (CCH) 209-210 data management operations 202
dynamic device reconfiguration (DDR)  211-212 l job step timing 45

error recovery procedure (ERP) 210

resident in main storage 27 .

sharing direct access storage devices 203 label processing

starting an I/O operation  200-201 at end-of-volume 199

terminating an 1/0 operation 202 by DADSM 176
transient area 30 during open 197

instruction retry 208 Iibrarjes, system 67
interpreter 79 link library ' .
interpreter control routine 167, 171 concatenation with other data sets (LNKLST) 118

interruption handling routines 179 directory entries in nucieus (BLDL feature) 109-iii
relation to data management 195 list of concatenated data sets (LNKLST00) 118
use for 1/0 operations  200-203 nucleus resident directory entries  109-111

use for timer supervision 192 link pack area
interruption supervision 179 contents directory  189-190
interval timer 192 contents of  30-31

extending 106-118

INITD (pre-allocation (dedicated) initiator procedure) 87 A N .
I link library list 118

initiator
control volumes DD statement 87 LNK,LSTOO 118
INIT procedure 82 loading of 31
INITD procedure 87 I operator message 117
job force priority 83 relat}on to !ob manage.mem 35
job priority limit 83 relatfon to ]obA processing tasks 169
job queue records  120-123 rela.ltlon to regions 30, 184
v . S e ar e SR 1 recident madulac 100_11¢
pre-aiiocation {(dedication) of data sets 8§49 |  Wvee Hroudite womiiv
terminator job queue records  123-124 I SUPRVSOR macro instruction 116
IRB (CIRB macro instruction) 215 use in initiating tasks 174
LINKLIB (see SYS1.LINKLIB)
LNKLST00 118
job class load list 192
assigning  61-62 LOAD macro instruction 192
AVR 62 long-running jobs 66
default 62
input work queue 171-172
system output for 64,65 machine check handler (MCH)
job control table JCT) 172, 175 automatic inclusion in M65SMP 208
job file control block (JFCB) channel checks handled by 210
completed during open 197,173 description  208-209
description 173 residence 28
used by DADSM 176 machine malfunction 207
job management 165-178 main storage
job pack area 186 avoiding fragmentation of 66
job processing 165, 169-178 dynamic area 31
job queue format fixed area 29
initiator queue records JOBQLMT) 120 hierarchy support 45
logical track size JOBQFMT) 120 link pack area 30
SYS1.SYSJOBQE data set 119-124 organization of  28-31
terminator queue records (JOBQTMT) 123 supervision of  184-189
write-to-programmer queue records JOBQWTP) 123 system queue area 30
job queue logical track (see job queue format) main storage hierarchy support
job queue WTP records 123 description 45
job scheduler 171, 61 dynamic area 30
job statement IPL program 33
specifying job priority  61-62 link pack area 30
specifying region size  65-66 master scheduler task  165-169
job step region ' MCS (see Multiple Console Support)
assigning of 31, 174 message class 178
termination of 176 (see-also MSGCLASS)
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message routing user routines  140-144
model numbers for MVT 57
MODE command 209
Model 65 Multiprocessing system 192
MODIFY command 65
mount characteristic in PRESRES list 159
MOUNT requests 83
MSGCLASS

default value 77

output classes 64

writing task 178
MSGLEVEL default value 76

multiple console support (MCS)

privileged instructions 27
problem state 28

| procedures (cataloged procedures)
processors, data blocking for 99
program fetch 186

71-105

| program controlled interruption (PCI)  45-46

program status word (PSW) 28
protection key

initializing of 33

of fixed area 29

of job management routines 28

of nonresident supervisory routines 28

of regions 31

of resident routines 27
of subpools 186
of system queue area
of transient areas 29
pseudo-clock  192-193
PSA (see prefixed storage element)
PSW (see program status word)
PURGE parameter in STAE macro instruction 218

characteristics 140
consideration for RSVC list 114
message routing exit routines 140
SYSIN control of commands 75
multiprogramming 160
job management 178
task management 193
data management 203
recovery management 212
must complete
function of ENQ, DEQ macro instructions .
function of ENQ macro instruction 158 used when initializing tasks
RMC operand of DEQ 158 used when reading tasks 159

SMC operand of ENQ 157 used when writing tasks 178
queue records (see job queue format)

30, 187

158 queue manager
173-174

|3Z5TMC1;) ?;1:;] np;l;ﬁﬁ;r:glgﬁ;ﬁﬂr;:}agl;uals 243-247 QUIESCE parameter in STAE macro instruction 218
. . RAM list (see resident routines)
:z:lr:j;dent routines 28 'RDR 1172
contents of  27-28 lRDR, RDR400, RDR3200 procedures  69-70
initializing 33 reader k71'82
loading 33 catalgged procedure examples  100-105
transient areas 66 funct‘lons of 171
nucleus initialization program (NIP) 33 term.matmg 173
reader/interpreter (see reader)
reading task
!outboard recorder 211 command processing 165
operator commands (see commands) job processing 171, 169
output class  63-64, 97 recovery management
output separation  125-128 automatic inclusion in M6SMP  211-212
output separator  91-90, 94 description  207-209
output work queue  176-177 reenterable modules
placed in link pack area 106-118

resident option 46
refreshable program 208
region
acquiring 174
allocation in  184-189
contents of  189-191
for console communications task 165
for job processing tasks 169
for job steps 174
for master scheduler task 31
for START-command task 169
size  65-66
use during termination 170
remote job entry 41
RENT option (see link pack area)

jparameter field of SYSIN reader procedure (see SYSIN)
partition queue element (PQE) 184
PCI (see program controlled interruption)
PQE (see partition queue element)
pre-allocated data sets 84-90 (see also dedicated data sets)
prefixed storage area (PSA) 203
PRESRES
allocation characteristic
default value 160
effect of OFFLINE 159
member of SYSI.PARMLIB 159
mount characteristic 160
volume characteristic 160
printer-keyboard 57

159-161

pric:lr.ity hi 2 request block (RB) 180
.ipatc ng request block queue 180, 182
o 62 request element table 201
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RERP (resident error recovery procedure)
MVT 116-118
example of list 117
IEAIGEOO 115
RESDEQ
subroutine 238
RESERVE macro instruction 232
use to share DASD  232-248
reserving queue records  120-121
(see also job queue format)
reset-must-complete (RMC) 159
(see also must complete)
resident access method routines option
resident BLDL table 109-111
resident error recovery procedure (ERP) option
resideni iink library directory (BLDLTAB) option  106-118
resident reenterable load module (RENT) option 108
resident routines
access method modules
error processing routines
link library modules 117
link list option (LNKLST00) 118
nucleus resident link library directory entries (BLDL
feature) 109-111
SVC library modules (see RSVC list)
resident SVC routine option  114-115
restart
checkpoint restart 177
step restart 177, 67

cuctam ractart 7
SYS8imn résiart G

after machine malfunction 208
for initiator 67
for reader/interpreter 67
resuming operations 67
restrictions 67
for writer 67

restart reader task 177

reverse merge 197

(RMC) reset-must-complete 158

(see also must complete)

111-112

115-116

111-112
115-116

rollout/rollin
appendages 151-155
description  151-155, 47

linkage to appendages 155
storage allocation 184

scheduler, job 171
scheduling, chained 77-78
SCHEDULR macro instruction 59
separator, output  91-92, 94-95
selective retry routine 211
| set-must-complete (SMC) (see must complete)
shared data sets 174
shared direct access storage device option
DEQ macro instruction 238
devices supported 47
EXTRACT macro instruction 236
operator action 48
releasing devices 234
restrictions 48
UCB 236
volume characteristics

202-203

47-48
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shoulder tap 193

ISMC (set must complete) (see must complete)

special chains 93, 102
spooling  78-79
SPQE (see subpool queue element)
STAE system macro instruction
execute form  217-218
exit routines  221-223
list form 218
retry routines
standard form
STAI 221
START command
symbolic parameters 71-72
with initiators  61-62, 171
with readers  169-171
with writers  63-64, 171
START-command task 169
step attach routine 176
step control table (SCT)

221-223
217-218

173-174

step input/output table (SIOT) 173,175
storage allocation

in dynamic area  184-187

in region 184

in system queue area  187-189

storage protection key (see protection key)
storage reconfiguration, Model 65 multiprocessing
subpool
I allocation
roycL 104
requests 185
subpool 251 186
subpool 252 186
subpool queue element (SPQE) 186
subpool queue element (SPQE) 186
Isupervisor state 27
SVC routine
EXCP 201
in command scheduling 168
in console communications task 166
in initiating tasks 173-178
loading of 179
location of  27-28
nonresident 28, 66.
resident 27
resident SVC routines
timer supervision 192
user-added 54
SVC transient area 30, 36
SVCLIB (see SYS1.SVCLIB)
SWAP command 211
SYNCH macro instructions 216
synchronous exit processing 216
| SYSIEFAR 150
SYSIN
batching reader 79-82
blocking of data for processors 99
bypass label processing 75
bpptttooommmiiicccrissssssssaaaaef parameters
cataloged procedures  71-105
command processing 75
dispatch priority of reader program 75
EXEC statement 73
job default priority 74

185-187

114-115

208

73-76



job step default region size 75
job step default time 74
MCS commands control  75-76
MSGLEVEL defauit vaiue 76
RDR, RDR400, RDR3200 71-72
rollout flag 73
SYSOUT dcfault device 75
SYSOUT tracks default allocation
primary 75
secondary 75
SYSJOBQE (see SYS1.SYSJOBQE)
SYSOUT
blocking of data for processors 99
class  63-64, 178
control characters
prinier 232
punch 229
messages 63-64
output separator  229-232
record format translation 229
translation control 229, 232
user writer routines  129-134
system environment recording (SER)
option 0 (SER0)
description 207
handling of channel checks 210
option 1 (SER1)
description  207-208
handling of channel checks 210

recording, editing, and printing program 208
system generation (SYSGEN) requirements

system initiator (see initiator)
system libraries 67
system management facilities (SMF)
initializing routines 174
interpreter control routine  171-172
task 169
termination 176
timer supervision 192
system message block (SMB)  176-177
system messages
message class  63-64
system output 178
direct system output 65
system restart 67
work queue entries 176
system output class 63-64
system output writer (see writer)
system queue area (SQA)
contents of 30
initializing of 33
storage allocation in  187-189
system recovery 207
system repair 207
system residence volume (SYSRES) 33
system restart
after machine malfunction 208
procedure 67
system task 165
system task control routine 169
SYS1.ACCT accounting data set 150
SYS1.IMAGELIB 225

SYS1.LINKLIB
link pack area 30
residence
for interpreter control routine 171
for job management routines 28
for SERO 207
for SER1 207
standard list 118
SYS1.LOGREC 207-210
SYS1 MANX 205
SYS1.MANY 205

I SYS1.SAMPLIB sample accounting routines 149

SYS1.SVCLIB
link pack area 30
residence for transient routines 30
access method routines 28, 195
I/0 error recovery routines 28, 210
job management routines  27-28
SVC routines, data management 195
SVC routines, general 27-28
SYS1.SYSJIOBQE 171, 176

tape device 57
task
attaching of 180
control of 180
dispatching of 183
dispatching priorities 62
initiating  173-178, 169
job management 165, 35
reading
command processing 168, 165
job processing 171-172, 169
termination 173
storage allocation to 184
termination of 176
writing 178, 169
task control block (TCB)
for console communications task 165, 35
for job step task 176
for time slicing 183
queue 180
request block queue  180-182
task control block queue 180
task input/output table (TIOT) 175
task management 179-183
task supervision 180-183
TCB (see task control block)
TCB, TIOT, UCB referenced by the EXTRACT macro
instruction 237
telecommunications option 49
termination
job step 176
during system restart 67
reading task 173
time-of-day (TOD) clock 193
time sharing (see time sharing option)
time sharing option (TSO)
description  49-51
subpools in system queue area 187
time slice option
description  52-53, 183
job, step priority 52

Index 259




M65MP 52
use of ATTACH and CHAP 52
timer queue 193
timer queue element (TQE) 193
timer supervision 192-193
| TRACE function 32
transient area 30, 66
TSO (see time sharing option)

UCB (Unit Control Block) (see also unit control block)
in RESERVE macro instruction 235
referenced in TIOT with EXTRACT macro
instruction  236-237

UCS (see universal character set)

unit control block (UCB)
counter 203
description 198
request element 201

universal character set (UCS)
image 93
output class 63
UCS parameter 93
writer procedure (WU) 102

user-written SVC routines 54

VARY command
used in M65MP 178
used with APR 39
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vary path processor 211
VARY PATH command 39
volume
mounting of 196
space on 195
volume characteristics 160
(see also PRESRES)
volume disposition 199
volume management 205-206
volume statistics facility — 54-55
volume table of contents (VTOC) 67, 195

wait state 175
work files 94
work queue (see input work queue, output work queue)
work queue entry 174, 176-178, 172-173
writer
cataloged procedure examples 101-102
direct system output 91-94
functions of 178
output classes 64
system output  91-97
writing task 178, 169
WTR (writer command abbreviation) 91
WTO, WTOR macro instructions
use in processing accounting information  148-149
user exit routine in message routing 141-143
WTP (Write to programmer) record requirements in job
queue 123



READER'S COMMENT FORM

IBM System/360 Operating System:
MVT Guide Order No. GC28-6720-4

Please use this form to express your opinion of this publication. We are interested in your
comments about its technical accuracy, organization, and completeness. All suggestions
and comments become the property of IBM.

Please do not use this form to request technical information or additional copies of publications.
All such requests should be directed to your IBM representative or to the IBM Branch Office
serving your locality.

® Please indicate your occupation:

® How did you use this publication?
O Frequently for reference in my work.
O As an introduction to the subject.
O As a textbook in a course.

O For specific information on one or two subjects.

e Comments (Please include page numbers and give examples.):

® Thank you for your comments. No postage necessary if mailed in the U.S.A,



GC28-6720-4

YOUR COMMENTS, PLEASE . . .

This manual is part of a library that serves as a reference source for systems analysts,
programmers and operators of IBM systems. Your answers to the questions on the back
of this form, together with your comments, will help us produce better publications for
your use. Each reply will be carefully reviewed by the persons responsible for writing
and publishing this material. All comments and suggestions become the property of IBM.

Note: Please direct any requests for copies of publications, or for assistance in using your
IBM system, to your IBM representative or to the IBM branch office serving your locality.

FIRST CLASS
PERMIT NO. 81
POUGHKEEPSIE, N.Y.

BUSINESS REPLY MAIL

]
NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES —
]
POSTAGE WILL BE PAID BY ... _——
L]
]
IBM Corporation S
P.O. Box 390 S——

Poughkeepsie, N.Y. 12602

Attention: Programming Systems Publications
Department D58

Fold Fold

TNSIM

®

International Business Machines Corporation

Data Processing Division

1133 Westchester Avenue, White Plains, New York 10604
[U.S.A. only]

I1BM World Trade Corporation

821 United Nations Plaza, New York, New York 10017
[International]

oun Buojy 4n>

(98-09€S) 2PIND LAW SO 09€/Waishs

W*STN Ul pajug

¥-02£9-8209



GC28-6720-4

BV

International Business Machines Corporation
Data Processing Division

1133 Westchaster Avenue, White Plains, New York 10604
[U.S.A. only]

IBM World Trade Corporation
821 United Nations Plaza, New York, New York 10017
[International]

(9£-09€S) PINO LAW SO 09g/WaisAs

TVTSTN Ul pRiulyg

¥-02/9-8209



