














































































































































































































































































































































































































OS'/VS Recommendations

OS Recommendations

Notes:

1. You can manually issue the IPL command with the ATTN parameter or in an
EXEC, but you cannot specify it in the directory because the format is invalid.

2. The VSI1 environment does not need an attention interrupt to automate the
IPL process.

3. If the VS1 virtual machine is autologged, console output messages are lost:

¢ Unless you have started console spooling

« Designated a secondary user to receive the console output from the
disconnected VS1 virtual machine

4. If the VS1 virtual machine has a 3270 defined in its directory entry, issue the
following CP command prior to the IPLing of VS1. (The command can be
entered via the console or in the Profile Exec of the VS1 virtual machine.)

terminal conmode 3270

When generating OS/VS to run in a virtual machine, note the following
recommendations:

Specifying Options: Very often options that improve performance on a real machine
have no effect (or possibly an adverse effect) in a virtual machine. For example,
SEEK separation improves performance on the real machine, but is redundant in a
virtual machine. VM/SP itself issues a stand-alone SEEK for all disk I/O.

When VM/SP is the primary operating system and another operating system (such
as VS1) is running one or two partitions with a virtual machine under it, generate
the other operating system with as few options as possible. This is particularly
essential when several virtual machines are sharing the same system residence
volume. .

When VM/SP is not the primary operating system and the other operating system
is being run without VM/SP, generate the other operating system to:

« Be transparent to the users of the other system
+ Have the required number of partitions or regions

Sharing the System Residence Volume: Sharing the system residence volume avoids
the need to keep multiple copies of the operating system online. The shared system
residence volume should be read-only. To share OS/VS among users, remove all
data sets with write access from the system residence volume.

When generating VS1 to run in a virtual machine, note the following
recommendations:

VS1 Sterage Limits: The hardware storage size used by VM/SP may be larger or
smaller than the hardware storage sizes supported by VS1. In the VM/SP
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directory for the VS1 user, use the USER statement to define the minimum and
maximum virtual storage sizes for the VS1 virtual machine. For the VS1 system,
generate it to support the hardware storage size of the real machine on which the
VS1 system is to run.

For example, in the USER directory statement, specify the minimum and maximum
storage sizes supported for the VS1 virtual machine. Define the minimum storage
size as 1 megabyte -- which is the minimum storage size supported by VS1. Define
the maximum storage size according to the VS1 release level (such as VS1 Release
6, that has a 16 megabyte storage limit in nonpaging mode and an 8 megabyte
storage limit in paging mode). For the VS1 system to run more efficiently in the
VS1 virtual machine, generate its real storage size for 2 megabytes -- the storage
size of the real processor. Thus, this system generation specification establishes an
initial VM/SP virtual storage size of 2 megabytes even though the minimum
VM/SP storage definition was 1 megabyte.

By using VS1 in nonpaging mode, VM/SP handles the paging and CCW

translation for VS1, thereby eliminating the VS1 overhead associated with these
functions. For a description of VM/VS handshaking between VS1 and VM/SP,
refer to the topic “VM/VS Handshaking for VS1” discussed later in this section.

VS1 in a V=R Virtual Machine: When running VS1 in a V=R machine, you can
avoid data transfer operations into real page zero by doing one of the following:

o If the VS1 nucleus already exists, replace the existing ORDER statement with
the following linkage editor control statement in the VS1 linkage editor deck:

ORDER IEAATHOO,IEAIOSOO(P)

Use all INSERT control statements that were produced during the original VS1
system generation process.

e Generate a new VS1 nucleus prior to stage II execution and perform I0S
alignment by modifying the ORDER control statement in the VS1 stage II job
stream.

VM/VS Handshaking for VS1

VM/ VS handshaking is 2{ communication path between the control program (CP)
component of VM/SP and VS1 Release 4 (and subsequent releases) running as a
virtual machine under VM/SP.

To improve their operation with VM/SP, systems generated to use VM/VS

handshaking can run both in a real machine and in a virtual machine. In a virtual

machine, systems that have VM/VS handshaking can more realistically simulate

the operation of their real machine.

VM/VS handshaking consists of’:

« Closing CP spool files when job output is complete. This function allows
VM/SP to immediately process these output files without operator

intervention.

| « Providing a nonpaging mode to eliminate duplicate paging.
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« Providing a way to avoid a PCI (programmed-controlled interruption) in a
BTAM autopoll CCW loop.

e Providing miscellaneous enhancements when running under VM/SP.

Activating VM/VS Handshaking for VS1

VS1 Nonpaging Mode

Although handshaking is a system generation feature for VS1, it is active only
when VS1 is run under the control of VM/SP; it is disabled when that same VS1
operating system is run on a real machine. The VM/VS handshaking feature is
active when:

« VSI1 is generated with the VM/SP option.
« The virtual machine storage space is at least 1 megabyte.

Note: If nonpaging mode is used, refer to the subtopic ‘“VS1 Nonpaging
Mode” described later in this section.

When loading a VS1 virtual machine that has the handshaking feature, the VS1
initialization routines determine whether the handshaking feature is available. VS1
checks for VM/SP by issuing an STIDP (store processor ID) instruction. When
STIDP returns the version code X‘FF’, VS1 is running under VM/SP.

On receiving version code X‘FF’, VS1 issues a DIAGNOSE code X‘00’ instruction
to store the VM/SP extended-identification code. If VM/SP returns a code to
VS1, VM/SP supports handshaking; otherwise, VM/SP does not support
handshaking.

When both VM/SP and VS1 support handshaking, full handshaking results when
VS1 runs in nonpaging mode. However, handshaking does not require nonpaging
mode. When VS1 is run under the control of VM/SP, it executes in nonpaging
mode if:

» Its virtual storage space is equal to the storage space of the VM/SP virtual
machine.

« Its virtual machine storage space is at least 1 megabyte.
« VM/VS handshaking is available.

Providing the above conditions are satisfied when VS1 is loaded under control of
VM/SP, VS1 issues a special message after the IEA760A SPECIFY VIRTUAL
STORAGE SIZE message:

IEA788I NON-PAGING MODE OF VS UNDER VM/SP
When VS1 executes in nonpaging mode, it uses fewer privileged instructions and

avoids duplicate paging. The VS1 nucleus initialization program (NIP) fixes all
VS1 pages to avoid duplicate paging.

Note: The VM/SP working set size (the estimated number of real storage

pages that a virtual machine needs to execute) may be larger for a VS1
virtual machine in nonpaging mode than for one in paging mode.
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Considerations unique to nonpaging mode are:
o Responding to Virtual storage size message

An EOB or U response to the VS1 SPECIFY VIRTUAL STORAGE SIZE
message automatically sets the VM/SP virtual storage space equal to the VS1
virtual machine storage space, provided the latter is 1 megabyte or larger.

e Nonpaging mode storage limits
Storage limits for nonpaging mode are the same as for VSI1 itself:

— VS1 Release 6 has a 16 megabyte storage limit in nonpaging mode and an
8 megabyte limit in paging mode (the limit is equal to the real machine size
or configuration as supported by VS1). During IPL, VS1 issues a message
that specifies these limits.

— VS1 Release 5 has a 4 megabyte storage limit and issues a message to that
effect.

— VSI1 Release 4 has a 4 megabyte storage limit, but issues no message to
that effect.

o Providing a minimum size VS1 nucleus

A minimum size VS1 nucleus tends to be more suitable for the nonpaging
mode. It provides more space for problem program partitions.

o VS1 storage mapping unaffected by nonpaging made

In nonpaging mode, VS1 maps virtual storage normally; that is, it puts these
functions in the high addresses of virtual storage: the JES buffer pool, VTAM
workspace, RTAM area, JES routines, resident modules, and the pageable
supervisor. By minimizing the virtual storage requirements for these functions,
VS1 can provide more problem program partition space.

¢ VSI paging data set not used in nonpaging mode

The VS1 paging data set is not used in nonpaging mode. The VS1 system does
not require page parameters and page packs.

Note: If a VS1 standalone dump should be taken, do not dump VS1

page data sets at MSGHMDO021A. If an attempt is made to dump page
data sets, a VM/SP abend PTR007 may occur.

o  Executing V=R jobs in nonpaging mode
It is possible to execute V=R jobs in nonpaging mode. The V=R line is a valid
IPL parameter and the V=R logic within VS1 is applicable. However, any
benefits from such operation would appear to be questionable because the
entire VS1 system functions V=R in nonpaging mode.

o FASTNIP forcing of nonpaging mode

FASTNIP automatically forces nonpaging mode when the virtual machine
storage space is 1 megabyte or larger.
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Closing CP Spool Files

Note: There may be occasions to run a VS1 system in a virtual
machine with a storage space of 1 megabyte or larger and not use
nonpaging mode. To avoid initiating nonpaging mode, specify the
virtual storage space explicitly to VS1 in response to message
IEA760A; for example, R00, ‘6144°.

The following examples show whether nonpaging mode is initiated when initializing
VS1 in a VM/SP environment with handshaking.

Example 1:

VM/SP Size = 768K
OS Virtual Storage Size = 6M
IEA760A Response = 'EOB'

Nonpaging mode is not initiated, because the virtual machine storage space is less
than 1M.

Example 2:

VM/SP Size = 1M
0S Virtual Storage Size = 6M
IEA760A Response = 'U’

Nonpaging mode is initiated, and VS1 forces the virtual machine storage space to 1
megabyte. The VS1 system may not complete initialization because of insufficient
virtual storage space.

Example 3:

VM/SP Size = 4M
0OS Virtual Storage Size = 4M
IEA760A Response = R0O0O, '4096'

Nonpaging mode is initiated, because the explicit response happens to equal virtual
machine storage space.

Example 4:

VM/SP Size = 3M
IEA760A Response = R0O0, '6144"'

Nonpaging mode is not initiated. The explicit response sets virtual storage space to
6 megabytes, which VS1 requires for paging space.

When VM/ VS handshaking is active, VS1 closes the CP spool files when the job
output from the VS1 DSO, terminator, and output writer is complete. Once the
spool files are closed, VM/SP processes them and sends them to the real printer or
punch without operator intervention.

During its job output termination processing, VS1 issues DIAGNOSE code X‘08’
instructions to pass the CP CLOSE command to VM/SP for each CP spool file.

Section 4. OS/VS in a Virtual Machine 4-7



VS1 Without Handshaking

When a nonhandshaking copy of VS1 (prior to Release 4.0) is run under VM/SP,
the storage considerations are the same as if VS1 were running in native mode.
The VS1 virtual storage space must be at least 512K larger than the virtual
machine storage space.

The VS1 virtual storage space is specified at VS1 system generation time and can
be altered in response to the IPL message IEA760A SPECIFY VIRTUAL
STORAGE SIZE. The virtual machine storage space is specified initially in the
VM/SP directory and can be altered by using the CP DEFINE STORAGE
command.

BTAM Autopoll CCW Change Detection

When an operating system in a virtual machine has enabled the BTAM autopoll
feature, it notifies VM/SP (via a DIAGNOSE instruction) whenever the autopoll
CCWs are modified. VM/SP then modifies the real CCWs and does not check the
autopoll CCWs for modifications each time the string is executed. This CCW
change detection reduces VM/SP overhead and thereby improves the overall
performance.

Note: If the autopoll feature is disabled for VM/SP (by the SET
AUTOPOLL OFF command), a performance degradation occurs.

Miscellaneous Enhancements

When VS1 without handshaking is run in the VM/SP environment some
duplication of function results. Because VS1 must perform certain functions when
it is run on a real machine, it continues to perform all those functions in a VM/SP
virtual machine, even though VM/SP also provides the services. However, with
handshaking, VS1 avoids using many instructions and procedures that are
redundant or less efficient in the VM/SP environment.

In either paging or nonpaging mode, VS1 avoids using:

« ISK (insert storage key) and SSK (set storage key) instructions; instead, VS1
uses a protection key table

« Seek separation for 2314 direct access devices

o The ENABLE/DISABLE sequence in the VS1 1/O supervisor (I0S)

« TCH (test channel) instructions preceding SIO instructions

« PCI (program-controlled interruptions) in the BTAM autopoll CCW sequence
In nonpaging mode, VS1 with handshaking avoids using:

« LRA (load real address) and RRB (reset reference bit) instructions (this is
especially important when virtual machine assist is not enabled)

» The DIAGNOSE code X‘10’ instruction to release virtual pages or
discontiguous storage

e VSI1 paging and CCW translation
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IBM 3850 Mass Storage System Considerations

There are no special system generation requirements when generating OS/VS (0OS
or OS) to use the MSS and operate in a virtual machine. Any VS1 or MVS system
that supports the MSS can use VM/SP MSS support. VM/SP MSS support allows
a VS1 or MVS virtual machine to:

« Use a dedicated mass storage control (MSC) port (or channel interface) and
dedicated 3330V devices

o Act as the host for the VM/SP communicator program (which communicates
3330V mount and demount orders and responses between the MSC and
VM/SP)

However, this support requires each 3330V address defined in OS/VS to be
identical to the 3330V address defined both to VM/SP and to the virtual machine
using it.

For details about how to generate VM/SP to support the MSS and to install the
VM/SP communicator program in either VS1 or MVS, refer to the VM/SP
Planning Guide and Reference. For details about how VM/SP communicates with
the MSS and uses it as well as how to provide backup and recovery for MSS
volumes, refer to the VM/SP System Programmer’s Guide. For details about MSS
initialization, refer to the VM/SP Operator’s Guide.

Sample OS/VS Directory Entries

The following directory entries represent some batch type virtual machines that can
be used to run production jobs under OS and OS/VS. The operands specified on
the OPTION control statements reflect the requirements of the particular system
being used. Disk space can either be dedicated or shared with other systems.

An MFT Virtual Machine:

| USER OSMFT PASSWORD 1M 1M G
ACCOUNT ACCTNO BINS
IPL 230
| OPTION REALTIMER ISAM BMX
CONSOLE O1F 3215
SPOOL 00C 2540 R
SPOOL 00D 2540 P
SPOOL OOE 1403
DEDICATE 230 OSRES
DEDICATE 231 OSWRK
DEDICATE 185 285
DEDICATE 186 286

Section 4. OS/VS in a Virtual Machine 4-9



A VS1 Virtual Machine:

’ USER OSVS1A PASSWORD 1M 1M G
ACCOUNT ACCTNO BING
IPL 350

| OPTION REALTIMER VIRT=REAL ECMODE BMX

CONSOLE O1F 3215

SPOOL 00C 2540
SPOOL 00D 2540
SPOOL 0OOE 1403
SPOOL 012 3505
SPOOL 002 3211
LINK MAINT 190
LINK MAINT 19D
LINK MAINT 19E
MDISK 191 3330
MDISK 350 3330
MDISK 351 3330

Another VS1 Virtual Machine:

R
P

190 RR

19D RR

19E RR

217 10 UDISKA WR RPASS WPASS
0 100 VOSDOS MW

51 50 UDISK1 W

| USER OSVS1B PASSWORD 1M 1M G
ACCOUNT ACCTNO BIN7
IPL 350 v
I OPTION REALTIMER ECMODE ISAM BMX
CONSOLE O01F 3215

SPOOL 00C 2540
SPOOL 00D 2540
SPOOL 002 3211
LINK MAINT 190
MDISK 191 3330
MDISK 350 3330
MDISK 351 3330

R
P

190 RR

31 10 UDISKA WR RPASS WPASS
100 100 VOSDOS W

0O 50 UDISK3 W

An MVS Virtual Machine: (for running test jobs only)

| USER MVSSP PASSWORD 4M 16M BCG
ACCOUNT ACCTNO BINS
IPL CMS

| OPTION REALTIMER ECMODE BMX 370E

CONSOLE 01F 1052

SPOOL 01C 2540
SPOOL 01D 2540
SPOOL 007 3211
SPOOL 008 3211
SPOOL 017 3211
SPOOL 018 3211
SPOOL O1E 1403

READ A
PUNC A

b i i =

SPECIAL 2FF 3270
SPECIAL OFF TIMER

LINK MAINT 190

190 RR

LINK MAINT 19D 19D RR
LINK MAINT 19E 19E RR

(This entry then uses the MVS machine’s CMS PROFILE EXEC to attach the
appropriate volumes and IPL. MVS.)

Accessing OS/VS

This topic assumes that OS/VS for use under VM/SP has already been generated
and that the system residence volume is available on a real disk or minidisk in
read/write status.

As the OS/VS operator, the OS/VS user needs to know the location of the system
residence volume. Its location can be defined in the virtual machine configuration
in one of three ways:
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Using Virtual Devices

1. Define the system residence volume as a read/write disk in the directory entry
for the OSVS userid. Such a definition may appear as follows:

MDISK 250 3330 0 404 VS2RES WR YOUR NAME

Many installations prefer this approach for maintaining a directory definition
of the system residence volume.

2. Use the CP LINK command to define the system residence volume after logon.
For example, if the SVS or MVS system programmer “owns’’ the system
residence volume and keeps it in his virtual machine at virtual address 150, the
OSVS user could gain access to it with this CP command:

link vs2sysp 150 250 w name!

In this command VS2SYSP is the programmer’s userid, and NAME is the write
password.

3. Have the VM/SP system operator (or any class B user) exclusively attach the
entire system residence volume to the OSVS userid by issuing this command:

attach 152 to osvs as 250

In this command, 152 is the real device address on which the system residence
volume is mounted.

When using OS/VS in a virtual machine, the user is the OS/VS operator. This
user must have the following devices, that are normally defined in the VM/SP
directory entry:

e A virtual card reader, from which OS/VS reads the OS/VS input job stream.
« A virtual printer, that handles the printed output generated by OS/VS.
« The virtual punch receives punched output generated during OS/VS operation.

In addition to these unit record devices, the OS/VS operator can attach virtual tape
and direct access storage devices to the virtual machine (by using either the
ATTACH or DEFINE commands). The user can also specify these devices in the
VM/SP directory entry.

Depending upon how OS/VS was generated, you may need to change a virtual
device address. For example, if OS/VS expects a 3211 printer at device address
002 and the directory entry does not contain this assignment, define one with the
CP DEFINE command:

define 3211 002

Before using OS/VS, find out from the OS/VS system programmer what are the
installation’s virtual device requirements.

1 If an installation is using password-on-the-command-line suppression, a user cannot specify the
password on the same command line. Passwords must be entered in such a way that they are
either not displayed on display terminals or typed upon a mask for typewriter terminals.
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Defining the Opzrator’s Console

The operator’s console must be at the address specified during OS/VS system
generation. The easiest way to ensure this is to define the appropriate console
address in the directory entry. For example, the CONSOLE directory control
statement could appear as follows:

CONSOLE O1F 3210

This statement defines a virtual 3210 console at virtual address O1F.

Using the VM/SP Spool File System

You should let the VM/SP spool file system handle printer or punch output that
does not have to be printed or punched. For example, when using the alternating
technique, route print output to the virtual card reader by using this CP SPOOL
command:

#cp spool printer to *

After issuing this command, you can subsequently load the CMS system and create
a CMS file from the data in the virtual reader (by using the CMS READCARD
command). Then, by using the System Product Editor, you can scan the contents
of this data at your terminal.

Preparing Jobs for an OS/VS Virtual Machine

4-12

Prepare and submit a job stream to an OS/VS virtual machine in one of two ways:

1. Place a deck of real punched cards that contain the appropriate job control,
program and data in the real card reader. Place a CP ID statement at the
beginning of this job stream deck to indicate the OS/VS userid. For example:

ID OSVS

USERID OSVS

Either statement is a valid ID statement for directing the input that follows to
the OSVS user’s virtual reader (the reader with the lowest virtual device
address).

2. Use the CMS system to create a CMS file containing images of what would
normally be submitted through a card reader on a real System/370. Enter the
CP SPOOL command to cause subsequent punched output to be directed to
the virtual card reader of the OS/VS machine. Enter the CMS PUNCH
command to generate the virtual card deck:

cp spool punch to osvs
punch vsjob27 jcl (noheader

The NOHEADER option of the PUNCH command suppresses punching a
CMS READ control card at the beginning of the deck.

A job stream spooled to OS/VS by either of these methods remains in the card
reader of the OS/VS virtual machine until you start an OS/VS reader.
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When spooling jobs to a virtual machine, clear any data that may remain in the
virtual punch from previous jobs by issuing these CP commands:

cp spool punch nocont
cp close punch purge

These commands ensure that the virtual punch is purged of any existing reader
files. The first command is required if the punch had been originally spooled with
the CONT operand.

Job Entry and Output Retrieval

Loading OS/VS

When running OS/VS in a virtual machine, a primary consideration is job entry
and output retrieval. Several techniques can be used to achieve these functions:

« Use the OS/VS virtual machine in batch mode where it operates as OS/VS in
native mode. It reads in job streams through a dedicated card reader and prints
output generated by the virtual machine on a dedicated printer.

» A single directory entry (userid) can contain a configuration sufficient for
running both CMS and OS/VS (the alternating technique). Load CMS to
create and edit OS/VS job streams and to check the OS/VS output. Load
0S/VS to run the OS/VS job streams.

» Use two different userids to keep two virtual machines running. (This is the
optimum environment.) Use one userid for the OS/VS machine while using
the other for a CMS machine to create job streams and inspect output. By
using the CP DISCONN command, you can run both virtual machines from the
same terminal. Thus, both machines are running concurrently, but you
communicate with only one at a time. If two terminals are available, each
system can run independently of the other.

At logon use whatever userid has been set aside exclusively for the OS/VS machine
or your own userid that you use when running alternating or concurrent systems.

logon osvs

Because extended control mode (EC) is required to operate OS/VS, the directory
entry should contain the ECMODE specification in the OPTION control
statement. If it is not included, enter this CP command to enable extended control
mode simulation:

set ecmode on

Note: To run OS you do not need the ECMODE option, unless it is
generated for a System/370. You also do not need the ECMODE option
unless you are running the generalized trace facility (GTF) under OS.
However, OS normally requires the REAL'TIMER option.
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OS/VS Operation

At this point, between logging on and loading the operating system, you may find it
desirable or necessary to alter the virtual machine’s storage size. For example, if
the directory entry specifies 1 megabyte of storage and you need 2 megabytes fora
particular terminal session, issue the CP DEFINE command:

define storage as 2m’

Virtual machine storage can be redefined up to the limit set in the USER control
statement of the directory entry.

If OS/VS is generated with a console address for display mode, then you can
change your console address (via the DEFINE command) to the display mode
address to make use of the full screen OS/VS operator’s console. You must
change the CONMODE to 3270 via the TERMINAL command. Assuming the
console is at 01F and OS/VS has a display mode console at 007, then issue the
following commands:

define 01F 007
terminal conmode 3270

If the guest operating system is OS/VS2 MVS, one more terminal command is
required for display mode to function properly. The “screen save” option causes
CP to save the MVS console screen image so that transitions from CP mode to full
screen mode and back can be made. The following command will enable this
facility:

terminal scrnsave on

CP commands can be issued only from CP mode. If you are in CONMODE 3270
you can do this by pressing the PA1 key or it’s equivalent. To return to full screen
mode, issue the BEGIN command or press the PA1 key.

Once the IPL volume is made available, load OS/VS by entering this command:

ipl 250

OS/VS responds with a “SPECIFY SYSTEM PARAMETERS” message. The
proper use of a system parameter list (IEASYS00 or IEASYSxx), created during or
subsequent to the OS/VS system generation process, can result in a significant
saving of time. Commonly used operator commands can be placed in the
SYS1.PARMLIB data set to shorten the IPL process.

To control OS/VS, use OS/VS operator commands to hold and release queues and
jobs and to start initiators or define partitions. Users can observe the progress of
the command’s execution by following the OS/VS messages. Figure 4-1 on page
4-15 shows how VM/SP loads VS1 in a virtual machine.
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LOGON AT 01:96:14 EST WEDNESDAY 03/09/83

def stor 3072k
STORAGE = 03072K
q set

MSG ON , WNG ON , EMSG TEXT , ACNT ON , RUN OFF
LINEDIT ON , TIMER REAL , ISAM OFF , ECMODE ON
ASSIST ON SVC , PAGEX OFF , AUTOPOLL OFF

IMSG ON , AFFINITY OFF

def 009 01f
CONS O1F DEFINED

q chan
CHANNELS = SEL

def chan bmx
CHANNELS = BMX

The virtual selector channels have been redefined to block multiplexer. This is a performance
consideration to improve the processing of I/O operations. To avoid issuing the CP DEFINE BMX
command, the VM/SP directory entry can specify the BMX option in the OPTION control statement.

i 250

IEA760A SPECIFY VIRTUAL STORAGE SIZE

r 00,3072’
Specifying the size of the virtual machine’s storage relative to the VS1 virtual storage size is a performance
consideration. VS1 has been shown (in performance studies) to operate more efficiently in a virtual
environment if it is not forced to do any of its own paging. Also, in nonpaging mode VS1 avoids many
privileged instructions, thereby reducing VM/SP overhead.

To force VS1 into a nonpaging mode, use VM/VS handshaking and define the storage size for the virtual
machine equal to the virtual storage size requested by VS1.

IEA788I NON-PAGING MODE OF VS UNDER VM/SP
IEE054I DATE=75.300,CLOCK=009.00.00
IEEO541 DATE=75.300,CLOCK=009.00.02,GMT
IEA764I NIPNULL,CMDMON,DFNPARM,JESNULL,,,,SETPARM,,
IEA101A SPECIFY SYSTEM AND/OR SET PARAMETERS FOR RELEASE 04.0 0OS
r 00,‘w’
IEA1061I IEAAPFOO NOT FOUND IN SYS1.PARMLIB
IEE1401 SYSTEM CONSOLES
CONSOLE/ALT COMD AUTH ID ROUTCP
01F/01F M ALL 01 1-10,10-16
IEF031I SYSGEN VALUES TAKEN FOR JES
IEF8661 DEFINE COMMAND BEING PROCESSED
IEE804I PO=(C=AOB,576'K,A,I),P1=(C=A0OB,576K,A,E,LAST),
IEE8041 P2=(INACTIVE),P3=(INACTIVE),
IEES804I P4=(INACTIVE),P5=(INACTIVE),
IEE804I P6=(INACTIVE),P7=(INACTIVE),
IEE5431 250K BYTES FREE SPACE
IEE817I TMSL=NONE
IEE805I DEFINITION COMPLETED
IEE101A READY
IEE009I JLPRM=(U)
IEEO50I MN JOBNAMES,T
IEE048I INITIALIZATION COMPLETED -

Figure 4-1. Sample IPL of VS1 under VM/SP

When using CMS, initial operator commands can be incorporated into a CMS
EXEC procedure as part of the job stream. For example, create the the following
EXEC procedure called SETUPVS, to issue these commands:

CP LINK VSSYS 250 250 RR OSPASS

CP DEFINE 009 AS O1F
Cp IPL 250
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Communicating with CP

Using the #CP Function

After starting the appropriate OS/VS readers, the virtual machine is ready to
receive input from card readers, DASD, or tape drives.

During OS/VS virtual machine operation, you can issue CP commands to: (1)
communicate with the VM/SP system operator or other virtual machine users, and
(2) query and alter the status of the configuration and spool files. In general, you
can enter any of the CP commands permitted under your userid’s privilege class.

Entering CP commands while an OS/VS virtual machine is running depends on the
terminal mode (as defined by the CP TERMINAL command or its default value).
When not running as the VM/SP system operator, the default terminal mode is
VM. In this mode, pressing the attention key once (or its equivalent) passes an
interruption pending condition to the OS/VS virtual machine. Pressing the
attention key twice places the virtual machine in the CP command environment
from which CP commands can be entered. For a complete description about how
to use the attention key, refer to the VM/SP CP Command Reference for General
Users.

In most cases during virtual machine operation, you can use the #CP function to
enter CP commands directly from the virtual machine. If the virtual machine has
issued a read to the terminal, enter a CP command with the #CP function. For
example, when no longer using virtual tape drive 397 mapped to real tape drive
492, issue:

#cp detach 397
#cp msg op I am done with real drive 492

VM/SP immediately processes these command lines, and the virtual machine read
remains outstanding.

Note: You may not always be able to enter CP commands with the #CP
function. The read issued by OS/VS at the terminal must be for at least as
many bytes as entered in the #CP command line; any additional
information is truncated. If the read is at least three bytes, enter the #CP
command. This command places the user in CP command mode from
where CP commands can be entered directly. To return to the virtual
machine environment, enter the BEGIN command.

When in CONMODE 3270 ‘#CP’ will not be intercepted by CP. You must
use the PA1 key or its equivalent. See “Loading OS/VS” discussed earlier
in this section.

Using OS/VS in Batch Mode Under VM/SP

When many users submit jobs to a single OS/VS virtual machine, someone is
generally needed to tend_the machine as an operator. The virtual machine operator
must make those decisions required of an operator on a real machine; that is,
deciding what work is going to be done and what is the most efficient way of doing
it.

In batch mode, one user runs as the OS/VS machine (userid OSVS) and other
users (like CMSID1) may submit jobs either through the virtual card reader,
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through the system card reader, or through JES remote stations. If the card reader
is not dedicated to the OS/VS virtual machine, place an ID card at the beginning of
each job stream, such as:

USERID OSVS A

The USERID (or ID) indicates the valid beginning of an ID card, OSVS is the
name of the VM/SP user to receive the card input in his virtual reader, and A is the
VM/SP reader class.

Note: If the VM/SP system operator has dedicated a card reader to the
OS/VS virtual machine, then the ID card must be omitted at the beginning
of the deck.

You can send jobs to the OS/VS machine from other virtual machines by spooling
your punch to the OS/VS userid, such as:

#cp spool punch to osvs

Entering this statement causes subsequent punched output to appear in the virtual
card reader for userid OSVS. ‘

Alternating Between CMS and OS/VS Under VM/SP

When working in a program development environment (rather than a production
environment) and unable to test programs directly under CMS, you can alternate
between OS/VS and CMS in a single virtual machine. Some advantages to this
technique are:

» Reduced unit record output. Users can examine program output and compiler
listings online, check the results, and resubmit the job without producing any
output on the system unit record devices.

o Faster turnaround time (generally) than in a batch environment.

Before using this technique, you should be familiar with the System Product Editor.
CMS file manipulation commands can be found in the VM /SP CMS User’s Guide.

Loading CMS into a Virtual Machine

To load CMS into a virtual machine, use the CP IPL. command and specify either a
saved system name or a device address:

ipl 190
When CMS responds with a message like this:

CMS VM/SP 3.0

enter the CMS commands to create an OS/VS job stream.
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Using the CMS Editor To Prepare Job Strearns

The following CMS procedure creates an OS/VS job stream that can be passed to
the OS/VS virtual machine’s reader. It shows how to compile a PL/I program
under OS/VS, making the PL/I source file available as a CMS file called PLI27
DECK. :

Commands Explanations
xedit pli127 jcl open a CMS file by name
input go into input mode

//pli127 job cps,fred,msglevel=1 enter jcl entries
//cat exec plifc
//sysin dd *

(null line) return to edit mode

getfile plii27 deck copy over PL/I source file

input return to input mode

/* enter jcl entries

//

(null line) .

file return to edit mode and write
the file to disk

Issuing Spool Commands to Control Unit Record Devices

Punching CMS Files

Spool the virtual punch to the virtual machine.
cp spool punch to *

This command causes subsequent punched output to appear in your own virtual
card reader. To submit a job to the OS/VS machine, punch the JCL and
associated card data.

Spool the virtual printer to the virtual card reader.
cp spool printer to *

Instead of routing printed output to the real printer, this command causes it to
appear in the virtual card reader. By using CMS, each print file can then be read,
examined, and either purged or printed at the real printer.

Note: Since you may find both punch and printer files in the virtual reader,
consider using the spool file class attribute to control which files are to be
processed at any one time.

Use the CMS PUNCH command to transfer the job stream to the virtual card
reader of the OS/VS virtual machine.

punch pli27 job (noheader

By specifying NOHEADER option of the PUNCH command, VM/SP does not
punch a CMS READ control card at the beginning of the output deck.
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Initializing OS/VS

Load OS/VS into the virtual machine by issuing this command:
cp ipl 250

When an OS/VS reader is started, it reads the job stream that had been previously
punched with the punch spooled to your own userid. For example, the OS/VS
command:

s rdr,00c

starts a reader on virtual device 00C and reads those cards that appear in the
0S/VS reader queue.

Reloading CMS into a Virtual Machine

When the job stream has been processed, reload CMS and use the READCARD
command to create a CMS file from the printed output and put it onto a CMS disk.
The output can now be examined with the System Product Editor or TYPE
command. When hardcopy output is needed, the file can be printed via the CMS
PRINT command. When using the READCARD command to create a CMS file,
do not use the filetype of LISTING. If you do, VM/SP assumes the first character
of each line to be a control character and it is not printed.

Examining OS/VS Virtual Machine Output

To examine a job’s output executed under the OS/VS virtual machine, spool the
unit record output to the your own userid. Now, read the file in the virtual card
reader onto a CMS disk by using CMS READCARD command:

readcard pli27 job
The XEDIT command can be used to scan the file.

If programming errors occurred during the execution of the job stream, the System
Product Editor can be used to make corrections to the source program. Using the
System Product Editor you can also correct job control statements, or resolve any
other execution problems. After making these corrections you can resubmit the
job.

Dynamic SCP Transition to or from Native Mode

Prior to VM/SP support of dynamic System Control Program (SCP), transition to
or from native mode was inconvenient. Installations would find it troublesome to
transfer control of an operating system from VM/SP virtual machine mode to
native mode or vice versa. They had to shutdown their operating system and IPL it
again. With the transition function, you can make such a transition without
shutting down the operating system and initializing it again. Thus, you avoid the
overhead associated with continuously running an operating system under VM/SP,
but can still have VM/SP function when it is needed.

VM/SP support of dynamic SCP transition is primarily for SVS and MVS
operating systems. However, the VS1 operating system running without VM/VS
handshaking can also use this support. This support is not provided for operating
systems that run in BC mode.
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VM/SP makes the transition from VM/SP to native mode (or vice versa) as
transparent to the operating system user as possible. Before making this transition,
the operating system must run in a V=R virtual machine with dedicated I/O
devices. The V=R mode is necessary because the storage occupied by the
operating system under VM/SP and the storage used in native mode must have the
same addresses. The transition function requires dedicated devices because the
1/0 devices must have the same addresses while running under VM/SP (virtual
1/0 addresses) as when running without VM/SP (real I/O addresses).

Restriction for MVS Virtual Machines

The transition function does not support either real or virtual channel
reconfiguration. Thus, for an MVS system to operate in a virtual machine and
make a dynamic transition to native mode, do not generate the system with channel
reconfiguration hardware (CRH) support. That is, do not specify
OPTIONS=(CRH) in the MVS CTRLPROG system generation macro.

Operating Procedures

To transfer control of an operating system from under VM/SP to native mode,
follow these steps:

1. All VM/SP users must logoff, except for the VM/SP system operator and the
V=R virtual machine.

2. The V=R virtual machine user must:

a. Insure that the virtual device addresses of the dedicated devices match the
same real I/O addresses.

b. Insure that there are no minidisks.

c. Stop all virtual spooling devices in the virtual machine.

d. Issue the CP CLOSE command to close any open spool files.

e. Issue the CP DETACH command to detach these virtual spooling devices.

f. Ensure that the interval timer is turned off (by using the CP SET TIMER
OFF command) if it is not used by the virtual machine.

g. Ensure that no activities are being traced and no address stops are being
set.

3. The VM/SP system operator must drain the real unit record devices.

Note: The transition to native mode cannot take place as long as any
outstanding I/0 events exist for dedicated devices that belong to the MVS
virtual machine. This includes teleprocessing lines.

When these conditions are met and VM/SP is running in uniprocessor mode, the
VM/SP system operator can issue the CP class A command QVM userid to give
the V=R virtual machine control of the processor. However, if an installation
doesn’t want to return from native mode to VM/SP, they can have the VM/SP
system operator issue the QVM userid command with the NORETURN operand.
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Note: When the operating system is in native mode, the operating system
user:

« Has normal use of the restart PSW key. It can be used to present a
restart interruption to the native operating system.

o Must not alter the storage above the VM/SP V=R storage area. This
storage contains the VM/SP nucleus, which VM/SP requires to
transfer control of an operating system from native mode back to
VM/SP.

Before transferring control of an operating system from native mode back to
VM/SP virtual machine mode, the operating system user must ensure that the I/0
devices and their addresses are identical to those previously used under VM/SP.

Once these conditions are met, the VM/SP system operator must follow these

steps at the system console to transfer operating system control from native mode
to VM/SP virtual machine mode:

1.

2.

Display the restart PSW at main storage location zero.

Use steps 2a, 2b, and 2c to determine whether the instruction address in the
PSW is for VM/SP or the native operating system. (The instruction address is

in the last three bytes of the PSW.)

a. Check the translation bit in the restart PSW. If it is on, change it to off.
The operating system may have refreshed the restart PSW and turned on

the translation bit. The translation bit must be turned off when

transferring control to VM/SP so that the hardware will not attempt to

translate the real address.

b. For VM/SP, if the address points to either entry point DMKQVMRS or
DMKQVMRX in module DMKQVM, the operator can proceed to step 3.
(The entry point addresses are in the CP load map produced either by the
system generation process or by the installation whenever it changes the

CP nucleus.)

For the native operating system, the address points to the system’s restart

interrupt handler when the system has done a PSW refresh. The VM/SP

system operator must change this address to either entry point

DMKQVMRS or DMKQVMRX (as listed in the CP load map described

for step 2b). Enter the address for DMKQVMRS when the operating
system does not use the OS/System Extensions Program Product,
5740-XE1. Otherwise, enter the address for DMKQVMRX.

Subtract eight bytes from the instruction address in this PSW.

Locate the storage area pointed to by the address determined in step 3 and
store X‘FF’ in the first byte of that location. Do not change the other three

bytes.

Press the restart key to return control to VM/SP.

Since the system operator is not autologged back on, it is necessary to logon

the operator explicitly from the VM Console.
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Error Recording

Notes:

1. If VM/SP was generated to support an AP system, VM/SP can resume AP
operations in the attached processor when the system resource operator (class
B) varies it online.

2. When running MVS with TCAM active in a virtual machine, and dynamic
translation is derived for MVS, TCAM should be generated with the VM=YES
option specified. The VM “SET NOTRANS ON” command should always be
used for the V=R MVS virtual machine.

When an SCP makes the transition to native mode, error records for the SCP are in
two locations:

1. When under VM/SP, VM/SP records them in its error recording cylinders.

2. When in native mode, the SCP records them in its SYS1.LOGREC data set.

To find all the error records that pertain to the SCP, you must look in both
locations. To put the records in chronological sequence, you can follow the time
and date recorded in each record.

Using More Than One Virtual Machine

You can run multiple systems, each in its own virtual machine and each controlled
from its own terminal. However, if multiple terminals are not available, and the
Single Console Image Facility is not used, you can use one terminal to control all
systems, but only one at any one time.

This approach combines the alternating system and batch techniques. Separate
userids are used to run OS/VS in one virtual machine and to prepare jobs and
examine OS/VS output in a CMS virtual machine.

After submitting a job stream under the CMS userid, issue the DISCONN or
LOGOFF command (depending upon how soon you intend to logon to the CMS

ID again). The terminal is now free to be used for running the OS/VS job stream
under the OSVS userid:

logon cmsid

(route jobs to OSVS user)

disconn
logon osvs

(run jobs)
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The procedures for running with two virtual machines are much the same as those
used in running a single virtual machine in alternating mode. The primary
difference is that you now spool the virtual punch and printer to the other virtual
machine instead of spooling them to your own userid:

Disconnection Considerations

logon cmsid
Sp pun osvs

-

(route jobs to OSVS user)

disconn

logon osvs

#cp sp prt cmsid
#cp sp pun cmsid

(run OS/VS jobs)

When using more than one userid to alternate communications between operating
systems, consider:

How OS/VS may read additional jobs from the card reader.

What happens when a read is issued at the disconnected OS/VS virtual
console.

What happens to the console output of the disconnected virtual machine.

If you are using the single console image facility to control both virtual
machines concurrently from one terminal.

Sending Jobs to a Disconnected OS/VS Machine

When using CMS to route jobs to a disconnected OS/VS virtual machine, spool the
OS/VS reader with the CONT operand of the CP SPOOL command:

spool reader cont

This command allows the OS/VS reader to read more than one job at a time
without operator intervention.

Console READs and WRITEs in a Disconnected OS/VS Machine

Without the single console image facility:

When running OS/VS disconnected, a 15-minute time-out begins when a
console read occurs. If the virtual machine does not respond to the read before
the 15 minutes elapse, VM/SP automatically logs off the virtual machine.

Whenever running OS/VS disconnected, it is suggested that a console log be
created. This log provides you with a history of what jobs were run. It can
also indicate any unusual circumstances that occurred during the terminal
session.
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To start console spooling, issue:

spool cons start

To stop console spooling and to print the log, issue:

spool console stop close

When a virtual machine is running disconnected, all console output is lost
unless you initiate console spooling, by issuing:

#cp spool console start

Spooling of the console output continues until you either log off or issue:

#cp spool console stop

Disconnecting the virtual machine does not stop console spooling. Therefore,
the spooled console log for a terminal session, punctuated with several
disconnects, consists of one uninterrupted printer file.

o With the single console image facility:

If a disconnected virtual machine with an active secondary user issues a read to
the console, a message is sent to the console informing the secondary user. No
15-minute time-out is initiated. The secondary user then satisfies the read by
issuing a SEND command to the disconnected virtual machine.

Any console output from a disconnected virtual machine with an active
secondary user will appear on the console of the secondary user. Each output
line will have a prefix consisting of the disconnected virtual machine’s userid
followed by a colon. Also, console spooling can be used as described in
“Without the Single Console Image Facility.”

Developing and Testing Programs to Run in an OS/VS Virtual Machine

The previous discussions demonstrated how the System Product Editor and EXEC
facility can help a user’s prepare jobs for execution in an OS/VS virtual machine.
In addition to these CMS functions, there are a number of other CMS commands
for developing and testing programs.

Example: You can use the CMS READCARD and MOVEFILE commands to
create CMS files from source programs or existing JCL statements that are on
cards or magnetic tape. One advantage of storing source programs on CMS disks
is that they can be maintained as backup copies of a program while a second
version is being tested and debugged. By using the System Product Editor or
commands like COPYFILE, SORT, and RENAME, you can modify and copy
CMS disk files.

Refer to the VM/SP CMS User’s Guide for information on how to compile and run
many types of OS/VS programs under CMS.
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OS Uniprocessor Under YM/SP

When operating MVS in uniprocessor mode under VM/SP, VM/SP simulates
three privileged and two nonprivileged System/370 instructions.

The three privileged instructions are:

CLRIO (clearI/0)
IPK (insert PSW key)
SPKA (set PSW key from address)

The two nonprivileged instructions are:

CS (compare and swap)
CDS (compare double and swap)

VM/SP allows the compare instructions (CS and CDS) to execute normally; it
does not simulate them when the real machine is equipped with the appropriate
hardware feature. However, when MVS is run under VM/SP on a machine that
does not have these instructions installed, VM/SP simulates them.

Use of Single Processor Mode in AP and MP Systems

Operating Procedures

In tightly-coupled multiprocessing (MP) and attached processor (AP) systems,
single processor mode allows you to dedicate a processor to an MVS V=R virtual
machine. In single processor mode, VM/SP runs in uniprocessor mode in the main
processor, and the MVS V=R virtual machine runs under VM/SP in the main
processor and has the exclusive use of the other processor for MP or AP
operations. An MVS V=V virtual machine cannot use single processor mode.
However, other virtual machines can operate under VM/SP concurrently with the
MVS V=R virtual machine in single processor mode. Prior to single processor
mode, MVS virtual machines could only run MVS in uniprocessor mode -- not in
MP or AP mode.

To use single processor mode, you must meet these four conditions:

1. The multiprocessing feature is installed on the hardware for. the MP or AP
system.

2. VM/SP has a V=R storage area.
3. VM/SP is running in uniprocessor mode.

4. The system operator enables single processor mode for the VM/SP system by
issuing the class A CP command:

spmode on
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Note:

o To run in uniprocessor mode if VM/SP was generated to support an
AP or MP system, the system resource operator (class B) must vary
offline the attached processor. Once it is offline, VM/SP begins
running in uniprocessor mode.

« If you are using single processor mode on a 3081 processor, use the
VARY OFFLINE PROCESSOR VLOG command to logically vary the
processor offline. If the FORCE or the VPHY option of the VARY
command is used, the processor will be physically varied offline to the
configuration and is unavailable to the MVS virtual machine.

After VM/SP is in single processor mode, the MVS virtual machine user must IPL
(or re-IPL) MVS so that it can gain control of the dedicated processor for MP or
AP operations.

Note: When you initialize the MVS V=R virtual machine before VM/SP is
in single processor mode, you are initializing MVS in uniprocessor mode --
not in MP or AP mode.

In single processor mode, VM/SP simulates MP privileged instructions issued by
the MVS virtual machine. It also reflects MP external interruptions to this virtual
machine. When other interruptions (such as I/O) or privileged instructions occur
in the main processor, VM/SP simulates them and reflects the activity to the
proper virtual machine. When they occur in the dedicated processor, the MVS
virtual machine handles them.

To leave single processor mode, the MVS V=R virtual machine user should first
finish all MVS processing and reset the virtual machine. (The user can reset the
virtual machine in several ways: by initializing CMS, by issuing the CP SYSTEM
RESET command, or by logging off the virtual machine.) Once processing is
finished and the virtual machine is reset, the VM/SP system operator issues the
class A CP command:

spmode off
This command returns control to VM/SP in the normal uniprocessor mode of
operation. If VM/SP was generated to support an AP system, VM/SP can resume

AP operations in the attached processor when the system resource operator (class
B) varies it online.

To determine whether the system is in single processor mode, either the system
operator (class A) or a virtual machine user (class G) can issue the CP command:

query spmode
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Restrictions

When the MVS virtual machine runs in MP mode, the MVS virtual machine
operator should not vary offline the main processor. Varying MVS offline in
the main processor would cause these problems:

a. VMY/SP cannot control the main processor.

b. VM/SP abnormally terminates when the MVS user and the dedicated
processor attempts to vary the main processor online.

c¢. MVS in native mode (through a dynamic SCP transition to native mode as
previously described in this section) cannot return and operate as a virtual
machine under VM/SP.

Single processor mode does not support either real or virtual channel
reconfiguration. Thus, if an MVS system is to operate in a virtual machine and
use single processor mode, do not generate the system with channel
reconfiguration hardware (CRH) support. That is, do not specify
OPTIONS=(CRH) in the MVS CTRLPROG system generation macro.

You can generate MVS to run in a virtual machine with TCAM active.
However, you cannot use TCAM in the single processor mode environment if
TCAM was generated with the VM/370 option. Specifying the VM/370
option with TCAM forces MVS to issue DIAGNOSE instructions when
running in a virtual machine environment. This can cause undesirable results
when MVS tries to execute the DIAGNOSE instructions on the native
processor. Therefore, TCAM should not be generated with the VM/370
option if the virtual MVS system is running in single processor mode. The SET
NOTRANS ON command should be issued when running V=R and using
TCAM.

Single processor mode does not support the MVS QUIESCE command. CP
cannot control to which processor the MVS V=R virtual machine will dispatch
the task to handle the MVS QUIESCE command. If the task gets dispatched
on the MVS native processor, it will issue a stop sign and store status to the CP
processor, thus putting it into a manual state. Also the registers from the stop
and store status may not be those of the MVS V=R virtual machine; therefore,
if the MVS V=R virtual machine tried to use them, the results would be
unpredictable. '

On a 3081 processor, the MVS VARY PROCESSOR OFFLINE command
disconnects the channel set of the processor that was varied offline. That is, if
an operator issues VARY PROCESSOR OFFLINE on a 3081 and the channel
set of the real processor is identical to the channel set in the MVS Sysgen, the
processor that was varied offline will lose its channels. When the operator sets
SPMODE off and varies the processor back online, that processor will not have
I/0 capabilities. To reconnect the channels, the operator should use the
reconfiguration frame on the 3081 before varying the processor online.

MVS must not vary VM/SP’s storage online. This would cause unpredictable

and disasterous results for VM/SP. That is, VM/SP would still be operating
until MVS altered some of VM’s storage.
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Error Kecording

Taking a VM /SP Dump

7. MVS must not attempt to STOP or RESET VM/SP’s processor. This would
be an event that was not initiated by CP and there would be no possible way to
recover, since it (unpredictably) stopped or reset VM’s real processor.

When in single processor mode, VM/SP cannot intercept SVC 76 (the error
recording SVC) in the dedicated processor. Thus, error records for the MVS V=R
virtual machine are in two locations: (1) the V/M error recording cylinders when
SVC 76 is issued in the main processor, and (2) the MVS SYS1.LOGREC data set
when SVC 76 is issued in the dedicated processor.

To find all the error records that pertain to the MVS V=R virtual machine, you
must look in both locations. To put the records in chronological sequence, you can
follow the time and date recorded on each record.

Note: Duplicate error records appear for channel checks reflected on the
main processor. When MVS in the main processor issues SVC 76 for a
channel check, VM/SP intercepts the SVC 76 and records the error in its
error recording cylinders. However, VM/SP then reflects (or passes) the
SVC 76 back to MVS for recording in its SYS1.LOGREC data set.

In single processor mode, when the PSW restart key is pressed, VM/SP reflects the
restart interruption back to the MVS V=R virtual machine and does not take a
VM/SP dump.

To take a VM/SP dump while VM/SP is in single processor mode, the system
operator must follow these steps:

1. Display the restart PSW at main storage location zero.

2. Subtract eight bytes from the instruction address in this PSW. (The instruction
address is in the last three bytes of the PSW.)

3. Locate the storage area pointed to by the address determined in step 2 and
store X‘FF’ in the first byte of that location. Do not change the other three
bytes.

4. Press the restart key to take the dump.
After the dump is taken, the dump program automatically reinitializes VM/SP.

Note: When CP is not in a loop or wait state, the VM/SP system operator
can use the CP commands DCP and STCP (class C) to perform these steps.
Otherwise, the operator must perform these steps at the console. For
details about how to use the console to display and alter main storage, refer
to the appropriate System/370 operating procedures publication.
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Summary

When loading OS/VS into a virtual machine, the terminal becomes the OS/VS
operator console, and the virtual machine user becomes the operator responsible
for entering all commands and responses. The four basic techniques for running
0OS/VS in a virtual machine are:

Batch mode

Alternating between OS/VS and CMS

In a single virtual machine

For OS/VS2 users only, running OS/VS2 disconnected.

Ll

Before using one of these techniques, you must understand how to:

« Generate OS/VS to run in a virtual machine

o Create VM/SP directory entries for OS/VS virtual machines

« Access the OS/VS system residence volume

« Ensure that the proper I/O devices are attached to the OS/VS virtual machine
« IPL and operate OS/VS under VM/SP

The primary objectives when generating OS/VS to run in a virtual machine should
be to have all commonly used transient routines resident in storage and to run all
jobs V=R if possible. To meet these objectives, you need to consider how you
generate both VM/SP and OS/VS. (OS/VS can also be generated under
VM/SP.)

To control OS/VS in a virtual machine, use OS/VS operator commands to hold
and release queues and jobs, and to start initiators or define partitions. You can
observe the progress of the command’s execution by following the OS/VS
messages. Also, additional operator commands and control statements must be
entered at the console before running jobs on the OS/VS virtual machine.

OS/VS virtual machine users can use the System Product Editor and the EXEC

facility to prepare jobs for execution in an OS/VS virtual machine. They can also
use CMS commands to develop and test programs on CMS disks.
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defining AUTOLOGT1 in the directory 1-56
multiple systems with AUTOLOG1 1-57
using the CP AUTOLOG command 1-56
autopoll channel programs, BTAM
bypassing when using 1-12
CCW change detection 4-8

B

batch
mode 3-20
using DOS in 3-20
using OS/VSin 4-16
virtual machine operating systems supported under
VM/SP 1-3
BMX option 1-11
BTAM
autopoll channel programs 1-12

C

channel
BMX option, using 1-11
BTAM zutopoll 1-12
dedicated, specifying 1-23
exceptions 1-20
model dependencies 1-19-1-20
error recovery procedures 1-19
ovelapping SIO requests on 1-11
programs 1-7
ISAM 1-7
virtual/real device relationships 1-19
virtual/real relationships 1-19
CMS editor, using 3-22
CMS EXEC procedure
0S/VS operation, example 4-15
CMS/DOS, linkage editor, program execution under
CMS/DOS 3-4
common area, calculating for OS/VS2 virtual
machine 1-42-1-44
communicating between virtual machines
using IUCV 1-11
using VMCF 1-11
communication lines, defining, using SPECIAL control
statement 1-55
communications system, testing
using multiple-access virtual machines 1-37
configuration, virtual machine, verifying 2-7
configurations for alternating between operating
systems 1-32
console
changing address 4-14
redefining 2-8
CONSOLE conrol statement 1-52
CONSOLE control statement
defining the operator’s console 4-12
control program (CP), VM/SP component 1-1
conversational monitor system 1-1
accessing 3-27
alternating between OS/VS under VM/SP 4-17
CMS file, using READCARD command to create 4-19
CMS PUNCH command, using 4-18
disconnecting 3-28
function 1-3
line mode required 1-29
loading into a virtual machine 4-17
OS/VS job streams, preparing 4-18
returning to 3-29
VM/SP component 1-1
CP commands
#CP commands 3-19
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AUTOLOG command, using 1-56
CLOSE 4-13
entering 3-17
from DOS/VS virtual machine 3-17
from OS/VS virtual machine 4-16
INDICATE 1-49
LINK 4-11
LOCATE 1-44
MONITOR 1-49
QUERY 3-7
SET ECMODE 4-13
SPOOL 3-31

CP disks, formatting and allocating space for VM/SP virtual

machine 2-4

CP function, for OS/VS virtual machine, how to use 4-16

CPTRAP, CP command 1-4
CPU time, real 1-8

D

data transfer
using IUCV 1-11
using VMCF 1-11
DEDICATE control statement 1-53
dedicated devices 1-4
device/minidisk sharing 1-26
DIAGNOSE instruction codes 1-11
diagnose interface 1-17
directory definition, VM/SP 2-1
directory entry
creating VM/SP 1-50
multiple-access virtual machine 1-58
sample VM/SP 1-58
specifying virtual devices in 4-11
directory entry considerations
control statements 1-52
- ACCOUNT 1-52
CONSOLE 1-52
DEDICATE 1-53
IPL 1-52
LINK 1-54
MDISK 1-52
OPTION. 1-52
SPECIAL 1-55
SPOOL 1-53
USER 1-52
directory entry examples
alternating between operating systems 1-32
AUTOLOGI virtual machine 1-57
MFT virtual machine 4-9 -
multiple-access TSO system 1-58
multiple-access virtual machine 1-35
running VM/SP under VM/SP 1-35
MYVS virtual machine 4-10
PROFILE EXEC 1-57
secondary users controlling VSE/AF 3-5
TESTSYS 2-1
VSE/AF guest machine 3-5
VS1 virtual machine 4-10
disconnection considerations
console READs and WRITEs 3-31
disconnected DOS machine
sending jobs toa 3-30
display operator console 1-21
DOS 1-16
accessing 3-6

accounting, elapsed processor time under VM/SP 3-4

alternating between CMS and DOS 3-21
basic running techniques 3-1
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batch, running under VM/SP 3-20
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directory entries, sample 3-5
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DOS recommendations 3-2
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generating a DOS supervisor 3-2
specifying boundary size 3-2
generating POWER 3-3
generating the operating system 3-3
handshaking 1-16, 3-2
in a virtual machine 3-1
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initializing DOS 3-23
interrupting DOS execution 3-20
loading DOS 3-8
automatic system initialization 3-8
IPL from card reader 3-17
IPL from console 3-13
logging onto 3-28
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operation 3-18
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preparing job for 3-7
primary objectives 3-1

programs under DOS and CMS/DOS, executing 3-4
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punching CMS files 3-23
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reloading CMS 3-25
saved system 3-13
SLD directory reading, reducing 3-4
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summary 3-33
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secondary 3-1
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card punch 3-6
card reader 3-6
controlling 3-7
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printer 3-6
virtual device address 3-6
VM/SP recommendations 3-2
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when job is finished 3-19
DOS/VS

advanced functions-DOS program product 1-16

BTAM autopoll channel programs 1-12
dump
printing virtual machine abends 1-5
processing 4-28
dynamic processor reconfiguration 1-20

attach processor and multiprocessor environment 1-20

monitoring and service support facility 1-20
MSSFCALL diagnose instruction 1-20
Using the SCPINFO command 1-20
VARY PROCESSOR commands 1-20
3081 processor complex 1-20



3082 processor controller 1-20
dynamic SCP transition to or from native mode 4-19
restriction for MVS virtual machine 4-20
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ECMODE option 1-6
error records, writing 1-3

F

favored execution option 1-48
field developed programs
used under VM/SP (reference) 1-3
first level storage 1-5
full screen console support 1-28

G

generation procedures under VM/SP 1-49
guest operating system
running a 1-59

H

handling VS1 operator responses
sample action routine 1-14
handshaking
activating VM/VS for VS1 4-5
DOS 1-16, 3-2
VM/VS 1-7, 1-16
VS1 1-17,4-2,4-4
high-water mark 1-39

I

1/0 management, virtual machine 1-23
CP format/allocate program 1-24
CP format/allocate utility (DMKFMT) 1-24
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dedicated devices as an alternative to 1-24
effects of 1-23
need for 1-23
defining direct access storage devices 1-24
using as dedicated volumes 1-24
using as minidisks 1-24
device support facility program 1-24
logical data sharing 1-24
physical pack sharing 1-24
T-disk space 1-24
temporary disk space 1-24
using the CP LINK command 1-24
using the LINK directory control statement 1-24
virtual disk device sharing 1-23
1/0 waits 1-17
installed user programs
used under VM/SP (reference) 1-3
inter-user communication vehicle
interactive response times 1-49
interval timer 1-8
IPL

a virtual machine, example 3-10
CMS 3-25
from the card reader 3-17
from the console 3-13
using a saved system 3-13
using ASI 3-8, 3-10
IPL control statement 1-52
IPL of VS1, sample 4-15
ISAM option 1-7

J

job streams (OS/VS), preparing
using the CMS editor 4-18

L

LINK control statement 1-54
locked pages option 1-48
logical data sharing 1-24
Logon procedure, example 2-7

M

magnetic tapes 1-53
MDISK control statement 1-52
monitoring and service support facility (MSSF) 1-20
multiple consoles, specifying for virtual machine 1-21
multiple guest operating systems
controlling 1-12
multiple shadow table support 1-38
multiple-access
programs 1-33
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command language used 1-3
dial-up terminals supported 1-36
gaining access to VM/SP 1-3
interactive users 1-3
using under VM/SP 1-2
virtual machine 1-58
virtual machines 1-33
a communications test system 1-37
performance considerations 1-38
virtual lines 1-33
virtual transmission control unit 1-37
virtual VM/SP illustrated 1-35
multiprocessing systems 4-25
multiprogramming systems 1-3
under VM/SP 1-16
diagnose interface 1-17
special considerations 1-16
VM/VS handshaking 1-16

N

native mode 4-19
errord recording 4-22
transferring control of operating system to 4-20

Index

X-3




(0] preparing jobs for virtual machine 4-12
printing abend dumps under VM/SP 1-5

one-megabyte shadow tables, elimination of 1-39 programs run in an OS/VS virtual machine
operating systems developing and testing 4-24
alternating between 1-30 punching CMS files 4-18
batch 1-2 reloading CMS 4-19
configurations for alternating between 1-32 sample directory entries 4-9
conversational 1-2 a VS1 virtual machine 4-10
establishing priority 1-17 an MFT virtual machine 4-9
multiple access 1-2 an MVS virtual machine 4-10
multiple guest, controlling 1-12 spool commands, issuing 4-18
native mode 4-20 summary 4-29
page waits 1-17 system residence volume
performance guidlines 1-45 attaching to userid 4-11
single-user interactive 1-2 defining as read/write disk 4-11
transfer control of defining location of 4-10
from VM/SP to native mode 4-20 using CP LINK command 4-11
transferring output 1-30 unit record devices, controlling 4-18
VM/VS handshaking 1-7 virtual devices, using 4-11
operator’s console 4-12 virtual machine storage size 4-14
OPTION control statement 1-52 altering 4-14
0S/VS definition limits 4-14
#CP function, using the 4-16 VM/SP spool file system, using 4-12

accessing 4-10
alternating between CMS under VM/SP 4-17

batch mode under VM/SP 4-16 P

CMS EXEC procedure, example 4-15

CMS files, punching 4-18 page fault 1-5

communicating with CP 4-16 paging activity

console READs and Writes in a disconnected reducing 1-5

machine 4-23 paging environment 1-4

with single console image facility 4-24 performance
without single console image facility 4-23 configuration factors influencing 1-45

CP commands, issuing 4-16 guidlines 1-45

disconnected OS/VS machine 4-23 1/0 waits, establishing processing priority 1-17
console READS and WRITEs in a 4-23 measurements 1-49
sending jobs to 4-23 page waits 1-17

disconnection considerations 4-23 reducing paging 1-5

examining virtual machine output 4-19 virtual machine, paging factors affecting 1-5

extended control mode 4-13 VM/SP factors 1-47

in a virtual machine 4-1 workload factors influencing 1-46
alternating technique 4-1 performance/monitor analysis program (VMAP) 1-43, 1-47
batch mode 4-1 physical pack sharing 1-24
console attention interrupt 4-2 printing dumps
CP spool files, closing 4-7 0S/VS abend dump under VM/SP 1-5
disconnected 4-1 priority 1-48
disconnected user (OS/VS2 only) 4-1 establishing for operating systems 1-17
generating VM/SP 4-2 1/0 waits 1-17
handshaking for VS1 4-2 page waits 1-17
IPL command enhancement 4-2 processor model dependencies 1-19-1-20
miscellaneous enhancements 4-8 channel error recovery procedures 1-19
saved systems 4-2 program products
sharing system residence volume 4-3 factors affecting performance 1-5
specifying options 4-3 used under VM/SP (reference) 1-3
system generation 4-1 programmable operator facility
VS1 without handshaking 4-8 action routine 1-16

initializing 4-19 automatic execution 1-12

jobentry 4-13 handling VS1 operator responses 1-14

job streams, using CMS editor to prepare 4-18 in a standalone VM/SP system 1-12

loading CMS 4-17 operation described 1-12

loading OS/VS 4-13 sample action routine 1-14

multiple userids, using 4-13 sample response file 1-16

MVS console screen image, saving 4-14 systems designed for 1-12

operation 4-14 use in a single system 1-13

operator’s console, defining 4-12 use in distributed systems 1-14

output retrieval 4-13
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READCARD command 4-19
real CPU time 1-8
real device equivalents, requirement for 1-4
REALTIMER option 1-8
reserve/release support
definition of 1-24
for dedicated volumes 1-27
mutually exclusive with VM/SP alternate path
support 1-24
operating systems using DASD 1-25
special conditions 1-25
types of support 1-25
shared DASD 1-25
virtual reserve/release 1-25
using CCW commands 1-25
reserved page frames 1-48
resources, virtual machine 1-1
allocating 1-1
RSCS networking program 1-2

S

sample OS/VS directory entries 4-9
second level storage 1-5
secondary console, specifying 1-21
secondary userid, specifying 1-22
segment table origin control block 1-38
selective invalidation 1-39
SET BYPASS nnnnnk command 1-39
SET RUN ON CP command 1-12
SET STBYPASS command 1-40
SET STMULTI command 1-39, 1-42
shadow table bypass for V=R users 1-39
shadow table bypass for V=V users 1-40
shadow table maintenance support
multiple shadow table support 1-38
segment table origin control block 1-38
one-megabyte shadow tables, elimination of 1-39
selective invalidation 1-39
shadow table bypass for V=R users 1-39
SET STMULTI command 1-39
shadow table bypuass for V=V users 1-40
restrictions using shadow table bypass 1-42
SET STBYPASS command 1-40
SET STMULTI command 1-42
STFIRST directory option 1-42
shadow tables
restrictions when eliminating 1-39
shared DASD
CCW commands 1-25
data protection 1-25
special considerations 1-25
single processor mode 4-25
condition requirements 4-25
error recording 4-28
leaving single processor mode 4-26
operating procedures 4-25
restrictions 4-27
VM/SP dump 4-28
single-user interactive system 1-3
SIO instructions
options
specifying 1-6
reducing number executed 1-6
SPECIAL contro! statement 1-55
spool commands, using 4-18
SPOOL control statement 1-53

spool file system, using 4-12
spooling
closing files 1-19
recommendations 1-18
what spooling to use 1-18
STFIRST directory option 1-42
STFIRST option 1-8
summary of reserve/release support 1-27
SVCOFF option 1-9
system control program (SCP) 4-19
system product editor 3-22
system residence volume 3-6, 4-10
ways made available 3-6
attach to userid 3-6
define as read/write disk 3-6
link to DOS system residence volume 3-6

T

T-disks, defining and using for virtual machines 1-24
tape devices, summary of VM/SP reserve/release
support 1-28
TEST BLOCK instruction 1-10
third level storage 1-5
time of day 1-8
time-of-day clock 2-5
time, real CPU 1-8
timer, interval 1-8
trace table recording facility
analysis of VM/SP problems 1-4
transferring output 1-30
TRAPRED, CMS utility program 1-4

U

unit record devices 1-53

unit record output, reducing 4-17
unsupported devices 1-4, 1-54
USER control statement 1-52

Vv

virtual devices
address, changing 4-11
defining 1-55
direct access storage devices (OS/VS) 4-11
remote terminals 1-34
specifying in VM/SP directory entry 4-11
states or conditions 1-23
dedicated 1-23
shared 1-23
spooled 1-23
using with OS/VS in virtual machine 4-11
virtual card reader (OS/VS) 4-11
virtual printer (OS/VS) 4-11
virtual punch (OS/VS) 4-11
virtual tape (OS/VS) 4-11
virtual IPL and operation 2-5
accessing devices 2-5
graphic and spool devices 2-5, 2-6
virtual disks 2-5, 2-6
virtual machine
#CP function, using 4-16
abend dump 1-5
abnormal terminations 1-5
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accessing a VM/SP system 2-3 alternate consoles 1-21

batch 1-3 multiple consoles 1-21
BMX option 1-11 specifying 1-21
CMS system 2-3 specifying a secondary userid 1-22
communicating between specifying local 3270 as primary console 1-22
using IUCV 1-11 specifying the second console 1-21
using VMCF 1-11 using a display terminal as a console in display
configuration 2-2 mode 1-22
CP disks 2-3 using specific devices.as virtual consoles 1-21
allocating spaces 2-4 using the CP DEFINE GRAF command 1-22
formatting the volumes 2-3 using the SPECIAL statement 1-22
data transfer between 1-11 virtual machine environment
using IUCV 1-11 virtual reserve/release support
using VMCF 1-11 benefits to other systems 1-26
defining a console for VM/SP 2-3 effects on same minidisk users 1-26
definition of 1-1 example 1-27
DOS in a virtual machine 3-1 how to specify 1-26
dump, printing abends 1-5 restrictions 1-26
extended control-program support defining alternate paths 1-26
effect on paging performance 1-5 device sharing between real processors 1-26
guest operating system, running a 1-59 device/minidisk sharing on a single processor 1-26
handshaking 1-7 preservind data integrity 1-26
operating systems supported 1-7 sharing minidisks 1-26
I/0 instructions, reducing number 1-5 using ALTCH macro 1-26
loading CMS 3-22 using ALTCU macro 1-26
multiple access 1-2 using more than one minidisk 1-26
MVS restrictions 4-27 summary 1-27
operating systems 1-2 virtual unit record devices 3-6
options Virtual=REAL option 1-9
ACCT 1-6 VM/IPCS extension program 1-2
BMX 1-11 VM/SP (Virtual Machine/System Product)
ECMODE 1-6 BTAM autopoll programs 1-12
ISAM 1-7 channel programs, ISAM 1-7
REALTIMER 1-8 creating directory entries 1-50
STFIRST 1-8 debugging, printing dumps 1-5
SVCOFF 1-9 directory definition 2-1
Virtual=Real 1-9 ECMODE option
VMSAVE 1-10 See ECMODE option
370E 1-11 expanding capabilities of
paging RSCS networking program 1-2

reducing 1-5
printing dumps for operating systems 1-5
reducing paging 1-5
reducing VM/SP paging activity for 1-5
resources, allocating 1-1
SIO instructions
reducing number executed 1-6
SIO instructions, reducing I/0 operations for 1-5
spooling considerations 2-6
using more than one 3-27, 4-22
VM/SP in a virtual machine 2-1
CMS system residence volume 2-3
VM/SP in VM system, summary of 2-20
VS1, generating 4-3
activating VM/VS handshaking 4-5
nonpaging mode 4-5
storage limits 4-3
VM/VS handshaking for VS1 4-4
VS1lin V=R 4-4
3850 mass storage system considerations 4-9
virtual machine assist

VM/IPCS extension program 1-2
general considerations 1
generation procedures 1-49
handshaking 1-47
I/0 instructions, reducing number 1-5
ISAM option

See ISAM option
multiple access virtual machine 1-2
multiprogramming systems 1-16
page waits 1-17
paging environment 1-4
paging factors

effect of application programs 1-5
performance measurements 1-49
performance options 1-47
printing abend dumps 1-5
printing OS/VS abend dumps 1-5
priority for operating systems, establishing 1-17
reducing paging 1-5
shadown table maintenance support 1-38
storage levels

effect on virtual machine paging performance 1-5 first 1-5

virtual machine communication facility printing dumps for 1-5
data transfer 1-11 second 1-5
DIAGNOSE instruction codes 1-11 third 1-5

notifying VM/SP of BTAM autopoll channel
programs 1-12
virtual machine configuration, verifying 2-7
virtual machine consoles 1-21
consoles supported by operating systems 1-21
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VM/SP under VM/SP, example 2-7-2-20
VM/VS handshaking 1-7
VSE-VM/370 linkage facility 1-16
VMSAVE option 1-10
VSE-VM/370 linkage facility 1-16
VS1 nonpaging mode 4-5
FASTNIP forcing of 4-6
minimum size VS1 nucleus, providing a 4-6
storage limits 4-6
V=R jobs, executing 4-6
virtual storage size message, response to 4-6
VS1 paging data set 4-6
VS1 storage mapping 4-6
VS1 operator responses 1-14
sample action routine 1-14
VS1, handshaking for 1-17
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workload factors influencing performance 1-46
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2305 devices, dedicating to virtual machine 1-54
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3081 processor complex
monitoring and service support facility (MSSF) 1-20
MSSFCALL diagnose instruction 1-20
processor reconfiguration 1-20
SCPINFO command 1-20
shadow table usage 1-39
single processor mode 4-26
TEXT BLOCK instruction 1-9
validating storage 1-9
3082 processor controller
monitoring and service support facility (MSSF) 1-20
processor reconfiguration 1-20
370E option 1-11
370E, using with virtual machine assist 1-11
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