


















































































































































































































































































































































































































































































































































































































































































































































































































Functional Information 

The RSCS virtual machine performs certain basic functions as it manages 
the transmission of files between the host VM/370 and remote locations. 
These functions include: 

• Virtual storage management 
• File management 
• Task-to-task communication 
• RSCS co •• and processing 
• RSCS message handling 
• Interruption handling 

The RSCS supervisor controls virtual storage in blocks of either 4096 
bytes (page size) or in 16 byte queue elements. Tasks running under the 
supervisor obtain their working storage area in page size blocks and 
then allocate variable size blocks as their functions require. 

I PAGE ALLOCATION 

Page allocation is performed by the supervisor service routine, DMTSTO. 
A storage allocation map, 256 bytes in length, is located in the 
supervisor area and is pointed to by MAINMAP in the DMTVEC data area. 
Each byte represents a page of virtual storage and contains X'OO' if the 
page is free. MAINSIZE, also in DMTVEC, contains the total number of 
pages defined for the particular RSCS virtual machine. 

When a task requires a page of storage, it first searches the storage 
allocation map for a free page (X'OO'). The page number is placed in 
register 1 and a call to DMTSTO reserves the page. DMTSTO replaces the 
storage map byte with the one-byte TASKID assigned to the calling task 
by the supervisor. To release storage, a task has only to clear the 
appropriate bytes in the storage map. 

QUEUE ELEMENT MANAGEMENT 

with the exception of a few words of low address storage used by the 
dispatcher, the rest of the supervisor status information is stored in 
chains of 16-byte queue elements managed by DMTQRQ. The first extent of 
these queues is in the supervisor and occupies the area between the main 
storage allocation map and DMTEXT. A supervisor queue extension area, 
one page in length, is located at X'1000'. Queue elements are dequeued 
from the free element queue pointed to by FREEQ in DMTVEC and enqueued 
on one of the active queues (TASKQ, MPXIOQ, SELIOQ, IOEXTQ, EXTQ, ALERTQ 
or GIVEQ). When the queue element is released, it is returned to the 
free element queue. 
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RSCS uses the V~/370 spool file system to interface with V~/370 users. 
A user who generates a file intended for transmission to a reaote 
location must spool the file to the RSCS virtual machine via the CP 
SPOOL com.and. In addition, he must also enter the identification of 
the remote location into the spool file tag area via the CP TAG 
command. 

A remote station submitting a file to RSCS for transmission to 
another remote location must meet the same requirements as a V~/370 
user. The ID card that precedes the input card file being transmitted 
to RSCS must include the userid of the RSCS virtual machine and a tag 
field containing the location identifier of the remote station that is 
to receive the file. 

A remote station submitting a file destined for a V~/370 user need 
only specify that user's use rid on the ID card. 

When the BSCS virtual machine is initially logged on, one of the 
first tasks that is started is the Spool File Access task, D~TAXS. Two 
main functions of D~TAXS are: to provide access to the VM/370 spool file 
system, and to manage the queues of tag slots used by RSCS to control 
the status and flow of files through the system. 

TAG SLOT QUEUES 

The D~TAXS task in RSCS manages a file tag storage area pointed to by 
TTAGQ in D~TVEC. This area is made up of a fixed number of tag slots, 
each containing iOa bytes. The total nuaber of slots is determined, at 
the time RSCS is generated, by the value specified in the GEBTAGQ macro. 
The number of slots reserved for each link is part of the link 
definition stored in the RSCS link table. The contents of each file tag 
include file attributes from the file's SFBLOK and transmission 
destination and priority from the associated spool file tag. 

File tags are chained on one of four types of queues: 

I. The active input queue, pointed to by TAGACIN in TAGAREA, contains 
I the tags for those files that are currently being processed for 
I transmission to remote locations. 

I • The active output queue, pointed to by TAGACOUT in TAGAREA, contains 
I the tags for those files that are currently being received from 
I remote locations. 

I • 
I 

An inactive file queue exists for each 
files waiting to be transmitted. Each 
pointed to by the LPOINTER field in the 
entry. 

link that has one or more 
link's file tag queue is 

corresponding link table I 
I 

I. The free slot queue, pointed to by TAGAFREE in TAGAREA, is made up of 
I all the slots not currently on any of the other tag slot queues. 

SPOOL PILE ACCESS 

The Spool File Access task, DMTAXS, uses the "retrieve subsequent file 
descriptor" option of the CP DIAGNOSE X'014' command to access the spool 
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file block (SFBLOK) and spool file tag for each of the files enqueued on 
the RSCS virtual reader. 

Using the location identifier in the spool file tag, DftT1IS 
interrogates the link table entry for the specified link to determine if 
a tag slot is available. If so, a tag is built, using information in 
the SFBLOK and spool file tag, and then enqueued on the link's chain of 
inactive files pointed to by LPOINTER in the link table entry. If a tag 
slot is not available, the file is placed in a pending status and the 
link table entry count of pending files (LPENDING) is incremented by 
one. Pending files are added to the inactive file queues as slots 
become available. 

When a line driver task is started for a link via the RSCS START 
command, the highest priority file on that link's inactive queue 
(LPOINTER) is dequeued and placed in the system's active input queue 
(TAGACIN). The file's tag and first spool buffer are then passed to the 
line driver task for transmission. Any additional spool buffers for 
that file are directly obtained by the line driver task. 

RSCS provides two methods of task-to-task communications: GIVE/TAKE 
requests, and ALERT requests. 

GIVE/TAKE requests are issued by lower priority tasks, such as line 
drivers, to request a service from a higher priority task, such as a 
supervisor service routine. The requesting task builds a request table 
containing the name of the task that is to perform the service, along 
with pointers to a request buffer containing the data required for the 
service. If appropriate, a pointer to a response buffer is also 
supplied. This information is passed to the DftTGIV module. DftTGIV 
builds a GIVE element that points to the requestor's request table and 
chains it on the GIVE element queue for execution. 

Service tasks pass control to DftTAKE whenever they coaplete the 
execution of a particular service. DftTAKE locates the GIVE element for 
the service that was just completed: passes any response data back to 
the requestor via the response buffer, locates the next GIVE element for 
that service task, and passes the corresponding request table data to 
the service task for execution. 

ALERT requests are issued by high priority tasks for services to be 
performed by a lower priority task. These requests are not queued; the 
lower priority task is executed as soon as it is received. ALERT 
requests are handled by the DftTSIG module. 

The primary command processor in RSCS is the DftTCMX module of the system 
control task. DMTCMI receives commands either as a result of a ccnsole 
read started by the DftTREI module in response to attention interruption 
from the RSCS operator console, or through a GIVE request pointer to a 
command element, provided by an active line driver task. 

The DEFINE, DELETE, DISCONN, QUERY and START commands are processed 
entirely by the system control task, as they may involve the referencing 
and updating of the system status tables (DMTSYS). 
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For the CHANGE, PURGE and ORDER commands, DMTCMX 
table called a command element and passes it, via an 
the £MTAXS task for execution. 

builds a formatted 
ALERT request, to 

The BACKSP1C, CMD, DRAIN, FLUSB, FREE, Pi£SPACE, BOLD, MSG, and TRACE 
commands are passed to the line driver task for the associated active 
link via a command element and ALERT request. 

Messages can occur in response to a command or ~pontaneously as a result 
of a system malfunction. 

The task that originates the message passes the message number and 
the variable portion of the message text to the message handler, DMTMGX. 
DMTMGX obtains the fixed portion of the message text and routing 
information from the DMTMSG module and issues the message to the 
appropriate operator. 

Messages can be addressed to the local RSCS operator, remote station 
operator, local VM/370 virtual machine, VM/370 system operator, or 
combinations of these. 

Messages directed to the VM/370 system operator or VM/370 user are 
issued via the CP MSG command using the Virtual Console Function of the 
Diagnose interface. Messages for the local RSCS operator are enqueued 
for output by DMTREX. Messages for the remote station operator are 
presented to the line drivers for the associated links via an RSCS MSG 
command element and ALERT request. 

Three types of interruptions are handled 
routines: external interruptions, SVC 
interruptions. 

by the supervisor service 
interruptions, and I/O 

I EXTERNAL INTERRUPTIONS 

External interruptions are handled by the DMTEXT module. Each bit of 
the external interruption code (bytes 16-31 of the external old PSi in 
low storage) is inspected. ihen a bit is set to one, a scan of the 
external exit request queue is made to locate the first requested exit 
for the bit that was set. If one is found, the exit is taken; 
otherwise, processing continues until the entire interruption code has 
been inspected. 

I SVC INTERRUPTIONS 

The DMTSVC module receives control directly 
RSCS uses the SVC interruption to "freeze" the 
it is waiting for the results of some service 
another task. The left half of the SVC old 
half of the resume PSi in the task's save area; 

358 IBM VM/370: System Programmer's Guide 

on an SVC interruption. 
execution of a task while 
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PSi is moved to the left 
the right half is loaded 



with the contents of register 14 (resume PSi address). The register 
contents at interruption time are also stored in the task's save area. 

D"TSVC returns control to the caller by setting register 14 to the 
address of the task element of the "frozen" task and loading a PSi with 
all mask bits set off (except machine eheekj and execution address as 
stored in the SVc old PSi. 

I/O IBTERRUPTIOBS 

I/O interruptions are handled by the D"TIO" module at entry point 
D"TIC"IN. D"TIOft first searches for an active I/O request element on 
the appropriate queue (ftPXIOQ or SELIOQ). If one is found, the I/O 
request table is updated to reflect the new status. If this is net the 
final interruption, control is immediately returned to the dispatcher. 
If the I/O has completed without unit check, ,the synch lock in the I/O 
table is posted; and, if there is no further I/O enqueued for that 
subchannel, control is passed to the dispatcher. If I/O is enqueued for 
that subchannel, it is started. 

If the I/O has completed, but there was a unit check and automatic 
sense was requested, the sense channel program is built in a new element 
and the new element is chained to the request element. The sense 
operation is started and if not completed immediately, control is passed 
to the dispatcher. 

If an active I/O request element was not found, the asynchronous I/O 
exit queue (IOBXITO) is scanned for a matching device address. If found, 
the asynchronous exit is taken. 

If neither an active I/O request element nor an asynchronous exit 
request element is found, the interrupt is ignored and control is passed 
to the dispatcher. 
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I Logging I/O Activity 

The RSCS component of V"/370 contains a facility for logging all I/O 
activity on a particular teleprocessing link. This logging feature can 
be utilized if a problem arises where tracing I/O activity on a line 
becomes a necessity. 

The RSCS operator can turn the feature on and off by issuing the RSCS 
C"D command with the LOG or BOLOG operand. The format of the CftD 
command, when used to control logging, is as follows: 

CftD 

linkid 

LOG 

BOLOG 

linkid { LOG } 
BOLOG 

is the location identifier for the link on which logging is to 
be perforlled. 

is the keyword that starts the logging of I/O activity. 

is the keyword that stops the logging of I/O activity. 

The logging output is a printer spool file containing a one-line 
record for each I/O transaction on the teleprocessing line. A 
transaction is defined as any read or write of a teleprocessing buffer. 
When logging is turned off, the output is automatically spooled to a 
printer. The distribution code on the printer output is the linkid that 
was specified in the CftD cOllmand. 

The output log record is printed in hexadecimal notation except for 
the rightmost field which is an alphabetic character. 

The contents of the log record are as follows: 

21 bytes The first 21 bytes of the teleprocessing buffer, including BSC 
bytes, ftULTI-LE1VIBG bytes (for SftL only), and enough initial 
bytes of data to fill the field. 

7 bytes For read I/O: the last seven bytes of the CSW. 
For SftL write I/O: The first seven bytes of the 

header that is used internally 
not transmitted. 

For BPT write I/O: Bot applicable. 

S"L buffer 
by S"L but 

3 bytes The first three bytes of the RSCS I/O synch lock for this 
transaction. 

3 bytes The first three sense bytes, if any. 

1 byte "R" for read I/O; "W" for write I/O. 

The fields of the record are separated by blanks. The following are 
sa.ples of read and write log records for SftL: 

360 IBft Vft/3JO: System Programmer's Guide 



1070808FCFOOC161SCD2C9C7DSD6DS404040404040 0346!80EOOPDE6 800000 020000 R 
--------------- --- -----....."... --- '-v-'" ~ '-v-" ~ '-v-" t 
BSC and ftULTI- Data Addr t Count Synch Sense Read 
LEAVING Bytes Status Lock Bytes 

Bytes 
...... --........ --~ ---........ --~~ -------------- ~ -

TP Buffer CSW 

1070808FCPOOC161SCE2C9C7DSD6DS404040404040 00037338000602 000000 000000 i 

--- ------------ '-v-'" '-v-'" t 
BSC and ftULTI­
LEAVING Bytes 

Data 

~~----.... --~~~----.... --~~ 
TP Buffer 

SftL Internal Synch Sense Write 
Buffer Lock Bytes 
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Appendix A: System/370 Information 

The control registers are used to maintain and manipulate 
information that resides outside the PSi. There are sixteen 
registers for control purposes. The control registers are not 
addressable storage. 

centrol 
32-bit 

part ef 

At the time the registers are loaded, the information is not checked 
for exceptions, such as invalid segment-size or page-size code or an 
address designating an unavailable or a protected locaticn. The 
validity of the information is checked and the errors, if any, indicated 
at the time the information is used. 

Figure 41 is a summary of the control register allocation and Figure 
42 lists the facility associated with each control register. 

Figure 43 is a description of the EC (Extended Control) PSi. 

<--------------------------- 32 bits -----------------------------> 
o SYSTEM CONTROL ITRANSL. CONTROLI EXTERNAL-INTERRUPTION MASKS 

SEGM-TBL LENGTHI SEGMENT-TAELE-ORIGIN-ADDRESS 

2 CHANNEL MASKS 

3 

4 

5 

6 

7 

8 MONITOR MASKS 

9 PER EVENT MASKSI PER GR ALTERATION MASKS 

10 PER STARTING ADDRESS 

11 PER ENDING ADDRESS 

12 

13 

14 ERROR-RECOVERY CONTROL & MASKSI 

15 MCEL ADDRESS 

Figure 41. Control Register Allocation 
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WordlBits Name of Pield 

o 0 IBlock-Multiplexing Mode 
o 1 155M Suppression 
o 8-9 IPage Size 1 

o I 101 Reserved 
o 111-12lSegment size 1 

o I 20lClock Comparator Mask 
o I 211CPU Tiaer Mask 
o I 241Interval Timer Mask 
o I 251Interrupt Key Mask 
o I 261External Signal Mask 

1 
1 

2 

0-7 ISegment Table Length 
8-25lSegment Table Address 

I 

0-31lChannel Masks 

8 I 16-31 I Monitor Masks 
I I 

9 I 0-7 IPER2 Event Masks 
9 116-311PER GR Alteration Masks 

10 

11 

8-311PER starting Address 
I 

8-311PER Ending Address 
I 

o 
1 
2 

ICheck-Stop Control 
ISynchronous MCEL3 Control 
11/0 Extended Logout Control 
IRecovery Report Mask 
IDegradation Report Mask 
IExternal Damage Report Mask 

IBlock-Multiplexing Control 
IExtended Control 
IDynamic Addr. Translation 
IDynamic Addr. Translation 
IDynamic Addr. Translation 
IClock Comparator 
I CPU Timer 
IExternal Interruption 
IExternal Interruption 
IExternal Interruption 

IDynamic Addr. Translation 
IDynamic Addr. Translaticn 
I 

11/0 Interruptions 

I Monitoring 
I 

IProgram-Event Recording 
IProgram-Event Recording 

IProgram-Event Recording 
I 

IProgram-Event Recording 
I 

I Machine-Check 
IMachine-Check 
I Channel-Check 
I Machine-Check 
I Machine-Check 
I Machine-Check 
I Machine-Check 

14 
14 
14 
14 
14 
14 
14 
14 
14 

4 
5 
6 
7 
8 
9 

IWarning Mask 
I Asynchronous 
IAsynchronous 

MCEL Control IMachine-Check 
Pixed Log Ctrl.IMachine-Check 

Handling 
Handling 
Handling 
Handling 
Handling 
Handling 
Handling 
Handling 
Handling 

15 8-28IMCEL Address IMachine-Check Handling 

~xpla.!!~!io.!!: 

Initial Value 

1 
o 

10 
o 

00 
1 
o 
1 
1 
o 

ISet by CP. Value 
varies with the type 
of virtual machine. 

PPPPPPPP 

IValue depends on 
I virtual machine. 

IValue depends on 
I virtual machine. 

IValue depends on 
I virtual machine. 

I Value depends on 
I virtual machine. 

Value depends on 
machine check 
handler for the 
virtual machine. 

IThe fields not listed are unassigned. 
IThe initial value of unassigned register positions is unpredictable. 
I 
11 
I 
12 
13 
I 

The initial value varies depending on whether virtual storage is supported in the 
virtual machine. 
PER means program-event recording. 
MCEL means machine-check extended logout. 

Pigure 42. Control Register Assignments 
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I 

ISystem Mask I Key I EftWP I 
I I I 

o cc I Program I o 
I I Mask I 
I 

o 7 8 11 12 15 16 17 18 19 20 23 24 3i 

r-----------------------------------------------------------------------, 
I 0 Instruction Address 
I 

32 33 63 

The fields of the PSW are: 

o 
1 
2-4 
5 
6 
7 
8-11 

12 
13 

14 

15 

16-17 
18-19 

20-23 

24-32 
33-63 

Figure 43. 

Must be zero. 
PER (Program Event Recording) enabled. 
Must be zero. 
Address translation. 
Summary I/O mask. 
Summary extension. 
The protection key determines if information can be stored 

or fetched from a particular location. 
Extended control mode. 
The machine check flag is set to 1 whenever a machine check 

occurs. 
The wait state flag is set to 1 when the CPU is in the wait 

state. 
The problem state flag is set to 1 when the CPU is 

operating in the problem rather than the supervisor 
state. 

Must be zero. 
The condition code reflects the result of a previous 

arithmetic, logical, or I/O operation. 
The program mask indicates whether or not various program 

exceptions are allowed to cause program interrupts. 
Must be zero. 
The instruction address gives the location of the next 

instruction to be executed for program interrupts or of 
the instruction last executed for external interrupts. 

The Extended Control PSi (Program Status Word) 
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Appendix B: MULTI-LEAVING 

MULTI-LEAVING is a term that describes a computer-to-computer 
communication technique developed for use by the HASP system and used by 
the RSCS component of VM/370. MULTI-LEAVING can be defined as the fully 
synchronized, pseudo-simultaneous, bidirectional transmission of a 
variable number of data streams between two or more computers using 
binary synchronous communications facilities. 

The following sections outline the specifications of a ccmprehensive, 
MULTI-LEAVING communications system (as is used in HASP/ASP). While the 
VM/370 support for programmable BSC remote stations is completely 
consistent with the MULTI-LEAVING design, it does not use certain of the 
features provided in MULTI-LEAVING: 

• The transmission of record types other than print, punch, input, 
console, and control is not supported. 

• The only general control record type used is the terminal sign-on 
control. 

• Only SCB count units of 1 are used. 

• No support is included for column binary cards. 

The basic element for multileaved transmission is the character string. 
One or more character strings are formed from the smallest external 
element of transmission, the physical record. These physical records 
are input to MULTI-LEAVING and may be any of the classic record types 
(card images, printed lines, tape records, etc.). For efficiency in 
transmission, each of these data records is reduced to a series of 
character strings of two basic types: 

1. A variable-length nonidentical series of characters. 

2. A variable number of identical characters. 

An eight-bit control field, termed a String control Byte (SCB), 
precedes each character string to identify the type and length of the 
string. Thus, a string of nonidentical characters (as in 1 above) is 
represented by an SCB followed by the nonduplicate characters. A string 
of consecutive, duplicate, non blank characters (as in 2 above) can be 
represented by an SCB and a single character (the SCB indicates the 
duplication count, and the character following indicates the character 
to be duplicated). In the case of an all-blank character string, only an 
SCB is required to indicate both the type and the number of blank 
characters. A data record to be transmitted is segmented into the 
optimum number of character strings (to take full advantage of the 
identical character compression) by the transmitting program. A special 
SCB is used to indicate the grouping of character strings that compose 
the original physical record. The receiving program can then 
reconstruct the original record for processing. 
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r----------------------------------------------------------------------------, 
control 

Characters 

DLE 
STX 
BCB 
FCS 
FCS 
RCB 
SRCB 
SCB 
DATA 
SCB 
DATA 
SCB 
RCB 
SRCB 
SCB 
DATA 
SCB 
RCB 
OCE 
ETB 

Figure 44. 

Usage 

BSC Leader (SOH if no transparency feature) 
BSC Start-of Text 
Block Control Byte 
Function Control Sequence 
Function Control Sequence 
Record Control Byte for record 1 
Sub-Record Control Byte for record 
String Control Byte for record 1 
Character String 
string Control Byte for record 
Character string 
Terminating SCB for record 1 
RCB for record 2 
SRCB for record 2 
SCB for record 2 
Character string 
Terminating SCB for record 2 
Transmission Block terminator 
BSC Leader (SIN if no transparency feature) 
BSC Ending Sequence 

A Typical MULTI-LEAVING Transmission Block 

In order to allow multiple physical records of various types to be 
grouped together in a single transmission block (see Figure 44), an 
additional eight-bit control field precedes the group of character 
strings representing the original physical record. This field, the 
Record Control Byte (RCB), identifies the general type and function of 
the physical record (input stream, print stream, data set, etc.). A 
particular RCB type has been designated to allow the passage of control 
information between the various systems. Also, to provide for 
simultaneous transmission of similar functions (that is, multiple input 
streams, etc.), a stream identification code is included in the RCB. A 
second eight-bit control field, the Sub-Record Control Byte (SRCB), is 
also included immediately following the RCB. This field is used to 
supply additional information concerning the record to the rece1v1ng 
program. For example, in the transmission of data to be printed, the 
SRCB can be used for carriage control information. 

For actual MULTI-LEAVING transmission, a variable number of records 
may be combined into a variable block size, as indicated previously 
(that is, RCB,SRCB,SCB1,SCB2, ••• ,SCBn, RCB,SRCB,SCB1, ••• ,etc.). The 
MULTI-LEAVING design provides for two (or more) computers to exchange 
transmission blocks, containing multiple data streams as described 
above, in an interleaved fashion. To allow optimum use of this 
capability, however, a system must have the capability to control the 
flow of a particular data stream while continuing normal transmission of 
all others. This requirement becomes obvious if one considers the case 
of the simultaneous transmission of two data streams to a system for 
immediate transcription to physical I/O devices of different speeds 
(such as two print streams). To provide for the metering of the flow of 
individual data streams, a Function Control Sequence (FCS) is added to 
each transmission block. The FCS is a sequence of bits, each of which 
represents a particular transmission stream. The receiver of several 
data streams can temporarily stop the transmission of a particular 
stream by setting the corresponding FCS bit off in the next transmission 
to the sender of that stream. The stream can subsequently be resumed by 
setting the bit on. 
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Pinally, for error detection and correction purposes, a Elock Control 
Byte (BCB) is added as the first character of each block transmitted. 
The BCB, in additional to control information, contains a hexadeciaal 
block sequence count. This count is aaintained and verified by both the 
sending and receiving systems to exercise a positive control over lost 
or duplicated transmission blocks. 

In addition to the normal binary synchronous text control characters 
(STX, ETB, etc.) ftULTI-LEAVIIG uses two of the BSC control characters, 

ACKO and NAK. lCKO is used as a "filler" by all systems to maintain 
communications when data is not available for transmission. N1K is used 
as the only negative response and indicates 
transmission was not successfully received. 

that the previous 

This section describes the bit-by-bit definitions of the various 
ftULTI-LEAVIIG control fields and includes notes concerning their use. 
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RECORD CONTROL BYTE (RCB) 

-------
OIIITTTT 
o 7 

M§~E~: To identify each record type within a transmission block 

OIIITTTT 
--or--

o 
1110000 

III 

--or-­
o 
IIITTTT 

TTTT 

00000000 

000 
001 

010 

011 
100 
101 
111 

1 

0001 
0010 
0011 
0100 
0101 
0110 
0111 
1000-1100 
1101-1111 

End of transmission block 

lon-EOT RCB 
III is control information: 
Reserved 
Request to initiate a function 

transmission (prototype RCB for 
function in SRCB ) 

Permission to initiate a function 
Transmission (RCB for function 
contained in SRCB ) 

Reserved 
Reserved 
Available for location modification 
General control record (Type 

indicated in SRCB) 

Non-EOT RCB 
III is used to identify streams 

of multiple identical functions 
(such as multiple print streams 
to a multiple printer terminal). 

TTTT is the record type identifier. 
Operator message display request 
Operator command 
Normal input record 
Print record 
Punch record 
Data set record 
Terminal message routing request 
Reserved 
Available to user 
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SUB-RECORD CONTROL BYTE (SRCB) 

Y§~E~: To provide supplemental information about a record 

~!i~: The contents of this control block depend upon the 
record type. Several types are shown below • 

•• CHAR •• 
o 7 

~§~g~: To identify the type of generalized control record 

~!!§: 
CHARACTER 

OMCCCCCC 
o 7 

A 
B 
C 
D 
E 
F 

G 
H 
I-R 
S-Z 

Initial terminal sign-on 
,inal terminal sign-off 
Print initialization record 
Punch initialization record 
Input initialization record 
Data set transmission 

initialization 
System configuration status 
Diagnostic control record 
Reserved 
Available to user 

~§~E~: To provide carriage control information for print records 

o 
M 

CCCCCC 

1 
o 
1 
000000 
000011 
01NINN 
1000 II 
111HHN 

Normal carriage control 
Reserved 
Suppress space 
Space nn lines after print 
Skip to channel nnnn after print 
Space immediate nn spaces 
Skip i.mediate to channel nnnn 
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------OfU!BBBSS 
o 7 

Y2~~: To provide additional information for punch records 

B 

BR 
SS 

OftftBRBBR 
o 7 

1 
00 
01 
10 
11 
o 
1 
00 
II 

SCB count units = 1 
SCB count units = 2 
SCB count units = 4 
Reserved 
EBCDIC card image 
Column binary card image 
Reserved 
stacker select information 

us~~~: To provide additional information for input records 

~!i2: 
o 
ftM 

B 

RRRR 

OTTTTTTT 
o 7 

1 
00 
01 
10 
11 
0 
1 
0000 

SCB count units = 1 
SCB count units = 2 
SCB count units = 4 
Reserved 
EBCDIC card image 
Column binary image 
Reserved 

Y2~g~: To indicate the destination of a terminal message 

Bit§: 
o 
TTTTTTT 

1 
0000000 
IIIIIII 

Broadcase to all remote systems 
Remote system number (1-99) or 

remote system group (100-127) 
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STRING CONTROL BYTE (SCB) 

OKLJJJJJ 
o 7 

~§~g~: Control field for data character strings 

~i!§: 
OKLJJJJJ 
--or-­

OKLJJJJJ 

o 
K 
L 

--or--

JJJJJ 
--or--

o 
K 
LJJJJJ 

00000000 

10000000 

1 
o 
o 
1 

NNNNN 

1 
1 
NNNNN 

End of record 

Record is continued in next 
transmission block 

Non-EOR SCB 
Duplicate character string 
Duplicate character is blank 
Duplicate character is nonblank 

and follows seB 
Duplicate count 

Non-EOR SCB 
Nonduplicate character string 
Character string length 

Note: Count units are normally 1 but may be in any other units. 
the units used may be indicated at function control sign-on 
or dynamically in the SRCB. 

BLOCK CONTRCL BYTE (BCB) 

oxxxccce 
o 7 

~§~3~: transmission block status and sequence count 

~ii2: 
o 
xxx 

CCCC 

1 
000 
001 
010 

011 
100 
101 
110 
111 
NNNN 

Reserved 
Bypass sequence count validation 
Reset expected block sequence count 

to ecec 
Reserved 
Reserved 
Available to user 
Available to user 
Reserved 
Module 16 block sequence count 
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FUNCTION CONTROL SEQUENCE (FCS) 

----------------OSRRABCDORRRWXYZ 
o 7 8 15 

Us~~~: To control the flow of individual function streams 

O ••• 0 
S 

RR ••• RRR 
ABCD 
WXYZ 

1 ••• 1 
o 
1 

00 ••• 000 
NNBN 
NNNN 

Normal processing 
Suspend all stream transmission 

(wait-a-bit) 
Reserved 
print or input stream identification 
punch stream identifiers 

Note: These function stream identifiers are oriented only to the 
recipient. Presence of a bit indicated that function 
transmission is to be continued; its absence indicates that 
function transmission is to be suspended. 
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Appendix C: VM Monitor Tape Format and Content 

Each time a monitor call interrupt occurs, VM Monitor receives control 
and collects data appropriate for the particular class and code of 
MONITOR CALL. (Or, for USER, PERFORM or DASTAP classes, VM Monitor 
gets control at periodic intervals to collect data.) The data is 
formatted into records which are collected sequentially in the order 
that each interrupt occurred. The tape data format is standard Variable 
Blocked (VB) format. Data is written at the default tape drive 
density. The formats and contents of all the kinds of data records for 
the currently implemented classes and codes of MONITOR CALL are listed 
below. 

All values described in the following records are binary unless 
otherwise noted. 

I lIndicates that the field is EBCDIC. 

2Indicates that the field is in special timer format described below. 

3See CP PLM for field format definition. 

Every data record is preceded by the following 12 byte header: 

Total bytes ~n record 
Zeros (standard V format record) 
MONITOR CALL class number 
MONITOR CALL code number 
Time of Day 

Number 
Of 
].Y!~'§ 

') 
L. 

2 
1 
2 
5 

DSECT 
Variable 
!!!.!!~ 

MUUD1U"C''7 
LJ &'1,U Ll.&.;l'- tJ u 

MNHCLASS 
MNHCODE 
MNHTOD 

!2!~: Time of day occupies 2 full words in storage, with the right hand 
12 bits zeros. The right hand 2 bytes and the leftmost byte are ignored 
giving 16 microsecond accuracy instead of 1 microsecond. 

The first 4 bytes of this header are the standard variable-format 
record-length field. 
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Monitor 
Code 

97 

98 

99 

Data 
Item 

Tape header record 
CPU serial/model number 
Software version number 1 

Date of data collection session 1 

Time of data collection session 1 

USERID of monitor controller1 

CR8 mask of enabled classes 

Tape trailer record 
USERID of user shutting down monitorl 

Tape write suspension record 
TOD at suspension 2 

Count of write suspensions 

Class Zero - PERFORM 

Number 
of 
Bytes 

8 
8 
8 
8 
8 
4 

8 

5 
4 

CP 
Variable 
Name 

CPUID 
DMKCPEID 
tod clock 
tod clock 
VMUSER 
DMKPRGC8 

VMUSER 

Number CP 
Monitor 
Code 

00 

Data 
Item 

of Variable 
Bytes Name 

Interval statistics 
Total system idle time 3 8 
Total system page wait 3 8 
Total system time I/O wait3 8 
Total system problem time 3 8 
Total paging start I/O's 4 
Total page I/O requests 4 
Current page frames on free list 4 
Pages being written, due for free list 4 
Total pages flushed, but reclaimed 4 
Number of reserved pages 4 
Number of shared system pages 4 
Total number of times free list empty 4 
Total number of calls to DMKPTRFR 4 
Total pages stolen from in Q users 4 
Number of pages examined in stealing pages 4 
Number of pages swapped from the flush 
list 4 

Number of full scans done in stealing 
pages 4 

Total real external interrupts 4 
Total calls to DMKPRVLG 4 
Total calls to DMKVIOEX 4 
Total calls to CCWTRANS from DMKVIO 4 
Total Virt Interval Timer Ints reflected 4 
Total Virt CPU Timer Ints reflected 4 

IDLEWAIT 
PAGEWAIT 
IONTWAIT 
PROBTIME 
DMKPAGPS 
DMKPAGCC 
DMKPTRFN 
DMKPTRSW 
DMKPTRPR 
DMKPTRRC 
DMKPTRSC 
DMKPTRFO 
DMKPTRFC 
DMKPTRSS 
DMKPTRFF 

DMKPTRRF 

DMKPTRC S 
DMKPSANX 
DMKPRVCT 
DMKVIOCT 
DMKVIOCW 
DMKDSPIT 
DMKDSPPT 
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DSECT 
Variable 
Name 

MN097CPU 
MN097LEV 
MN097DAT 
MN097TIM 
MN097UID 
MN097CR8 

MN098UID 

MN099TOD 
MN099CNT 

DSECT 
Variable 
Name 

MNOOOWID 
MNOOOWPG 
MNOOOWIO 
MNOOOPRB 
MNOOOPSI 
MNOOOCPA 
MNOOONFL 
MNOOOPSN 
MNOOOPRC 
MNOOORPC 
MNOOOSPC 
MNOOOFLF 
MNOOOCPT 
MNOOOSS 
MNOOOPFF 

MNOOOPRF 

MNOOOPCS 
MNOOONXR 
MNOOOCPR 
MNOOOCVI 
MNOOOCCW 
MNOOOITI 
MNOOOPTI 



Monitor 
Code 
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Number CP 
Data 
Item 

of Variable 
Bytes Name 

Total Virt Clock Comparator Ints reflected 4 
Total virtual SVC interrupts simulated 4 
Total virtual program interrupts handled 4 
Total I/O interrupts handled 4 
Total calls to dispatch (main) 4 
Total fast reflects in dispatch 4 
Total dispatches for new PSi's 4 
Total calls to schedule 4 
COUll of virtual machine SSK'& simulated 4 
Count of virtual macnine SKiS simu:~ted 4 
Count of virtual machine S3M's simulated 4 
Count of virtual machine LPSW's sim~lated 4 
Cndnt of virtuaJ machine f3iagnose in.st 4 
CO~Lt of ~irtual machine SIO's simulated 4 
count of virtual machine SIOF's simulated 4 
Count of virtual machine TIO·s simulated 4 
Count of virtual machine CLElO's simulated 4 
Count of virtual machine HIO's simulated 4 
Count of virtual machine HDV's simulated 4 
Count of virtual machine TeH's simulated 4 
Count of virtual machine STNSM's simulated 4 
Count of virtual machine STOSM's simulated 4 
Count of virtual machine LRA's simulated 4 
Count of virtual machine STIDP's simulated 4 
Count of virtual machine STIDC's simulated 4 
Count of virtual machine SCK's simulated 4 
Count of virtual machine SCKC's simulated 4 
Count of virtual machine STCKC's simulated 4 
Count of virtual machine SPT's simulated 4 
Count of virtual machine STPT's simulated 4 
Count of virtual machine SPKA's simulated 4 
Count of virtual machine IPK's simulated 4 
Count of virtual machine PTLB's simulated 4 
Count of virtual machine RRB's simulated 4 
Count of virtual machine STCTL's simulated 4 
Count of virtual machine LCTL's simulated 4 
Count of virtual machine CS's simulated 4 
Count of virtual machine CDS's simulated 4 
Count of virt machine diagnose disk I/O's 4 
Number of users dialed to virtual machines 4 
Number of users logged on 4 
Number of page reads 4 
Number of page writes 4 
Number of system pagable pages 4 
Sum of working sets of in-Q users 4 
Number of users in interactive queue (Q1) 4 
No. of users in compute bound queue (Q2) 4 
Number of users eligible to enter Q1 2 
Number of users eligible to enter Q2 2 
Monitor sampling interval (seconds) 2 
Count of cylinders allocated on primary 

paging device 2 
Cylinder capacity of primary paging device 2 

DMKDSPCK 
PSASVCCT 
DMKPRGCT 
DMKIOSCT 
DMKDSPCC 
DMKDSPAC 
DMKDSPRC 
DMKSCHCT 
DMKPRVEK 
DMKPI:'(VIK 
D MK P Ify f'13 
DMKPRVI,P 
DMKPRVDI 
.iJMKiiiOSI 
r~KVIOSF 

DMKVIOTI 
DMKVIOCJ_ 
DMKVIOHI 
DMKVIOHD 
DMKVIOTC 
DMKPRVMN 
DMKPRVMO 
DMKPRVLR 
DMKPRVCP 
DMKPRVCH 
DMKPRVTE 
DMKPRVCE 
DMKPRVCT 
DMKPRVPE 
DMKPRVPT 
DMKPRVEP 
DMKPRV IP 
DMKPRVPB 
DMKPRVRR 
DMKPRVTC 
DMKPRVLC 
DMKPRVCS 
DMKPRVCD 
DMKHVCDI 
DMKSYSND 
DMKSYSNM 
PGREAD 
PGWRITE 
DMKDSPNP 
DMKSCNPU 
DMKSCHN1 
DMKSCHN2 
DMKSCHW1 
DMKSCHW2 
DMKPRGTI 

ALOCUSED 
ALOCMAX 

DSECT 
Variable 
Name 

MNOOOCKI 
MNOOOCSV 
MNOOOCPG 
MNOOOCIO 
MNOOOCDS 
MNOOOCDA 
MNOOOCDB 
MNOOOCSC 
MNOOOEK 
i<lNtY,OIK 
1':; uO(~t 

«IOL P 
",NOLODI 
r! f~ () ;.1 \J S I 
MN0U::SF 
~NOOO'rl 

MNOOUI.:I 
MNOOOHI 
MNOOOHD 
MNOOOTC 
MNOOOMN 
MNOOOMO 
MNOOOLR 
MNOOOCP 
MNOOOCH 
MNOOOTE 
MNOOOCE 
MNOOOCT 
MNOOOPE 
MNOOOPT 
MNOOOEP 
MNOOOIP 
MNOOOPB 
MNOOORR 
MNOOOTCL 
MNOOOLCL 
MNOOOCS 
MNOOOCD 
MNOOOHDI 
MNOOONDU 
MNOOONAU 
MNOOOPRD 
MNOOOPWR 
MNOOONPP 
MNOOOSWS 
MNOOOQ1N 
MNOOOQ2N 
MNOOOQ1E 
MNOOOQ2E 
MNOOOI NT 

MNOOOPPA 
MNOOOPPC 
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Class One - RESPONSE 

Monitor 
Code 

Data 
Item 

00 Read cOII.and sent to terminal 
USERID 
Line address 

01 Terminal output line 
USERID 
Line address 
Byte count 
Line of data 

02 Edited terminal input line 
USERID 
Line address 
Byte count 
Line of datal 

Number CP 
of Variable 
Bytes Name 

8 VMUSER 
2 

8 VMUSER 
2 
1 
Variable 

8 VI1USER 
2 
1 
Variable 

DSECT 
Variable 
Name 

MN10XUID 
MN10XADD 

MN10XUID 
MN10YADD 
MN10YCNT 
MN10YIO 

MN10XUID 
MN10XADD 
MN10YCNT 
MN10YIO 

Note that the line addresses for the 370X in NCP mode appear as the base 
address. 

These records are created at the time that DMKQCN handles the console 
I/O request. This may reflect a slightly different time than that of the 
SIO or the I/O interrupt. If DMKQCN is called to write a line that is 
longer than Terminal line size, more than one MC is issued resulting in 
more than 1 record. Input and output terminal data collected is limited 
to 128 bytes. Longer lines are truncated. 

Class Two - SCHEDULE 

Monitor 
Code 

02 

Data 
Item 

User dropped from dispatch queue 
USERIDI 
Number of system pageable pages 
Sum of working sets of in queue users 
Number of users in interactive queue Q1 
No. of users in compute bound queue (Q2) 
Number of users eligible for Q1 
Number of users eligible for Q2 
User new projected working set size 
Queue being dropped from (lor 2) 
Reserved 

Accumulated user CP simulation time 3 

Accumulated user virtual time 3 

Externally assigned dispatch priority 
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Number CP 
of Variable 
Bytes Name 

8 
4 
4 
4 
4 
2 
2 
2 
1 
1 

8 
8 
4 

VMUSER 
DMKDSPNP 
DMKSCHPU 
DMKSCHN1 
DMKSCHN2 
DMKSCHW1 
DMKSCHW2 
VMWSPROJ 
Q1DROP 

VMTTIME 
VMVTIME 
VMQPRIOR 

DSECT 
Variable 
Name 

MN20XUID 
MN20XNPP 
MN20XSWS 
MN20XQ1N 
MN20XQ2N 
MN20XQ1E 
MN20XQ2E 
MN20XWSS 
MN20XQNM 
MN2RSV1 

MN20YTTI 
MN20YVTI 
MN20YPRI 
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Number CP 
Moni tor 
Code 

Data 
Item 

of Variable 
Bytes Name 

Pages read while in queue 2 
Sum of pages resident at all reads 2 
Number of pages referenced while in Q 2 
Current number of pages resident 2 
Number of pages stolen while in queue 2 
User total virt non-spool device SIO count 4 
User total virtual cards punched 4 
User total virtual lines printed 4 
User total virtual cards read 4 

03 User added to dispatch queue 
USERID 8 
Number of system pageable pages 4 
Sum of working sets of in queue users 4 
Number of users in interactive queue (Q1) 4 
No of users in compute bound queue (Q2) 4 
Number of users eligible for Q1 2 
Number of users eligable for Q2 2 
User's projected working set size 2 
Queue being added to 1 
Reserved 1 

04 User added to eligible list , 
USERID 8 
Number of system pageable pages 4 
Sum of working sets of in queue users 4 
Number of users in interactive queue (Q1) 4 
No. of users in compute bound queue (Q2) 4 
Number of users eligible for Q1 2 
Number of users eligible for Q2 2 
Users projected working set size 2 
Queue being added to 1 
Reserved 1 
Accumulated users CP sumulation time 8 
Accumulated users virtual time 8 
Eligible list priority 2 

VMPGREAD 
VMPGRINQ 
gen reg 4 
VMPAGES 
VMSTEALS 
VMIOCNT 
VMPNCH 
VMLINS 
VMCRDS 

VMUSER 
DMKDSPNP 
DMKSCHPU 
DMKSCHN1 
DMKSCHN2 
DMKSCHW 1 
DMKSCHW2 
VMWSPROJ 
gen reg 15 

VMUSER 
DMKDSPNP 
DMKSCHPU 
DMKSCHN1 
DMKSCHN2 
DMKSCHW 1 
DMKSCHW2 
VMWSPROJ 
VMQ1 

VMTTIME 
VMVTIME 
VMEPRIOR 

Class Four - USER 

Moni tor 
Code 

00 

Data 
Item 

Interval user resource utilization 
statistics 

USERIDI 
Accumulated user CP simulation time 
Accumulated user virtual time 
Total page reads 
Total page writes 
Total non-spooled I/O requests 
Total cards punched 
Total lines printed 
Total cards read 
User running status 
User dispatch status 

Number CP 
of Variable 
Bytes Name 

8 VMUSER 
8 VMTTIME 
8 VMVTIME 
4 VMPGREAD 
4 VMPGWRIT 
4 VMIOCNT 
4 VMPNCH 
4 VMLINS 
4 VMCRDS 
1 VMRSTAT 
1 VMDSTAT 

DSECT 
Variable 
Name 

MN202PGR 
MN202APR 
MN202REF 
MN202RES 
MN202PST 
MN202IOC 
MN202PNC 
MN202LIN 
MN202CRD 

MN20XUID 
MN20XNPP 
MN20XSWS 
MN20XQ1N 
MN20XQ2N 
MN20XQ1E 
MN20XQ2E 
MN20XWSS 
MN20XQNM 
MN2RSV 1 

MN20XUID 
MN20XNPP 
MN20XSWS 
MN20XQ1N 
MN20XQ2N 
MN20XQ1E 
MN20XQ3E 
MN20XWSS 
MN20XQNM 
MN2RSV 1 
MN20ITTI 
MN20IVTI 
MN20IPRI 

DSECT 
Variable 
Name 

MN400UID 
MN400TTI 
MN400VTI 
MN400PGR 
MN400PGW 
MN400IOC 
MN400PNC 
MN400LIN 
MN400CRD 
MN400RST 
MN400DST 
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Monitor 
Code 

User 
User 
User 
User 
User 
User 
User 
User 

Data 
Item 

operating status 
queuing status 
processing status 
control status 
tracing control 
message level 
queue level 
command level 

User timer level 
Interrupt pending summary 
User's externally assigned priority 
Reserved 
Current number of pages resident 
Current working set size estimate 
Page frames allocated on drum 
Page frames allocated on disk 
Monitor sampling interval (seconds) 

Class Five - INSTSIM 

Monitor 
Code 

00 

Data 
Item 

start of PRIVOP simulation 
USERIDI 
The privileged instruction 
virtual storage address of PRIVOP 
Total user CP simulation time at start 

of simulation 

Class Six - DASTAP 

Monitor 
Code 

Data 
Item 

00,01 Device activity data for all Tape and DASD 
devices 

Number CP 
of Variable 
Bytes Name 

1 VMOSTAT 
1 VMQSTAT 
1 VMPSTAT 
1 VMESTAT 
1 VMTRCTL 
1 VMMLEVEL 
1 VMQLEVEL 
1 VMCLEVEL 
1 VMTLEVEL 
1 VMPEND 
1 VMUPRIOR 
1 
2 VMPAGES 
2 VMWSPROJ 
2 VMPDRUM 
2 VMPDISK 
2 DMKPRGTI 

Number CP 
of Variable 
Bytes Name 

8 
4 
4 

8 

VMUSER 
VMINST 
VMPSW 

cpu timer 

Number CP 
of Variable 
Bytes Name 

Number of device blocks recorded 2 

For each device -
Device address 

VM/370 type codes 
Volume serial number 1 

Device accumulated I/O count 

2 
2 
6 
4 

RDEVADDR+ 
RCUADDR+ 
RCHADDR 
RDEVTYPC 
RDEVSER 
RDEVIOCT 

DSECT 
Variable 
Name 

MN4000ST 
MN400QST 
MN400PST 
MN400EST 
MN400TST 
MN400MLV 
MN400QLV 
MN400CLV 
MN400TLV 
MN400PND 
MN400UPR 
MN4RSV 1 
MN400RES 
MN400WSS 
MN400PDR 
MN400PDK 
MN400INT 

DSECT 
Variable 
Name 

MN500UID 
MN500INS 
MN500VAD 

MN5000VH 

DSECT 
Variable 
Name 

MN600NUM 

MN600ADD 
MN600TY 
MN600SER 
MN600CNT 

Note: The monitor code zero record is collected when the MONITOR START 
TAPE command is entered. Thereafter, all DASTAP records are collected 
with a monitor code of one. 
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Class Seven - SEEKS 

Monitor 
Code 

00 

Data 
Item 

DASD I/O request record 
USERIDI 
Device address 

Seek cylinder address 
Current arm position 
Number of queued I/O tasks 
Number of queued I/O tasks 
Number of queued I/O tasks 
Current seek direction 

Number CF 
of Variable 
Bytes Name 

8 

2 
2 
2 

on device 1 
on control unit 1 
on channel 1 

1 

VMUSER 
n'" 't:It7 .. T\ T\ n ___ 
UJJ.I:IWt1JJJJllT 

RCUADDR+ 
RCHADDR 
IOBCYL 
RDEVCYL 
RDEVQCNT 
RCUQCNT 
RCHQCNT 
RDEVFLAG 

!21~: Current seek direction value is 

X'OO' seeking to lower cyl addr 
X'Ol' seeking to higher cyl addr 

Class Eight - SYSPROF additional data for system profile class 

Monitor 
Code 

02 

Data 
Item 

Additional data at add Q drop Q times 
Number of 4 byte device block counts 

which follow 

For each device ••• count of I/O's 

After device counts ••• 
Current number of users legged on 
Total system page reads 
Total system page writes 
Current number of pageable pages 
Total system idle time 
Total system page wait time 
Total system I/O wait time 
Total system problem time 

Number CP 
of Variable 
Bytes Name 

2 

4 RDEVIOCT 

4 DMKSYSNM 
4 PGREAD 
4 PGWRITE 
4 DMKDSPNP 
8 IDLEWAIT 
8 PAGEWAIT 
8 IONTWAIT 
8 PROBTIME 

DSECT 
Variable 
Name 

MN700UID 

MN700ADD 
MN700CYL 
MN700CCY 
MN700QDV 
MN700QCU 
MN700QCH 
MN700DIR 

DSECT 
Variable 
Name 

MN802NUM 

MN802NAU 
MN802PGR 
MN802PGW 
MN802NPP 
MN802WID 
MN802WPG 
MN802WIO 
MN802PRB 
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A 
ABEND (~~~ abnormal termination (ABEND» 
ABEND macro 304 
ABEND, system 29 
abnormal termination (ABEND) (see ~J&Q 

problem types) 
abnormal te rmina tion (ABEND) 14 

action for CMS ABEND 169 
CMS ABEND code 169 
CMS ABEND recovery 30 
CMS module 169 
collect information 120,171 
CP dump 102 
dump (§~~ CMS dump) 
dUllp (§~~ CP dump) 
dump 102,104,167 
in CMS 16 
in CP 14 
in DOS 16 
in os 16 
internal trace table 120 
messages 14,15 
program check in CP 26 
program interrupt 186 
reason for 26,28,105,167 
reason for CMS ABEND 169 
register usage 120 
save area conventions 121 
SVC 0 26,105 
SYSTEM RESTART button 26 

abnormal termination of a system routine 
29 

ACCESS command, accessing OS data sets 310 
access method, OS, support of 307 
accounting cards, generating 246 
accounting records 

format for dedicated devices 211 
format for virtual machines 211 
when to punch 212 

accounting 
ACCTOFF routine 213 
ACCTON routine 212 
user options 212 

Active Disk Table 317 
address translation 

example 199 
virtual-to-real 199 

ADSTOP command 
format 46 
summary 39 
use 47 

ADT (Active Device Table) 172 
AFT (Active File Table) 172 
allocating storage 282 
Assembler virtual storage requirements 320 
assist feature, virtual machine 47 
ASSIST operand, of CP SET command 57 
ATTACH macro 305 
attaching virtual devices 181 
auxiliary directories 

creating 316 
error handling 318 

B 

establishing linkage 317 
example 318 
generating 316 
initializing 316 
saving resources 316 

Index 

BALRSAVE (BAL register save area) 27,121 
Batch Facility 

BATEXIT1 314 
BATEXIT2 314 
BATLIMIT MACRO file 313 
data security 315 
EXEC procedures 314 
installation input 313 
/JOB control card 314 
remote input 313 
resetting system limits 313 
system limits 313 
user control cards 314 

BATEXIT1 314,314 
BATEXIT2 314,314 
BATLIMIT 313 
BDAM 

restrictions on 308 
support of 307 

BEGIN command 
format 48 
summary 39 
when to use 48 

BLDL macro 304 
BPAM, support of 307 
BREAK subcommand 

error messages 138 
format 136 
use 136 

BSP macro 306 
buffers 

C 

forms control 254 
print 254 

calculating, dispatching priority 185 
CAW (channel address word), format 139 
CAW subcommand 

error messages 139 
format 139 
use 139 

CAW, virtual machine, displaying 49 
channel program, modification 244 
CHAP macro 305 
CHECK macro 306 
CHKPT macro 306 
class (device) 131 
clock comparator 237 
CLOSE command, use 31,102 
CLOSE/TCLOSE macros 304 
CMNDLINE (command line) 172 

Index 375 



CIlS (Conversational Ilonitor System) (§~~ 
!!§9 virtual lIachine) 

ABEND macro 29 
ABEND recovery 30 
abnormal termination 19,25 
abnormal ter.ination messages 16 
abnormal termination procedure 

28,30,167 
auxiliary directories 316 
Batch Facility 313 
called routine table 294 
command language 265 
command processing 293 
commands (§g~ CIlS commands) 
commands 134 
control blocks relationships 168 
devices supported 275 
DEVTAB (Device Table) 274 
display the PSW 30 
DIlSABN macro description 29 
DIlSFREE 275 
DIlSFREE free storage management 279 
DIlSFREE macro description 279 
DIlSFREE service routines 284 
DIlSFRES macro description 285 
DIlSFRET macro description 283 
DIlSFST macro description 316 
DIlSITS 288,296 
DIlSNUC 275 
examine low storage 30 
file system 266,266 
free storage management 279 
function table 299 
functional information 273 
GETIlAIN free storage management 278 
Hal t Execution (HX) 29 
how to approach a problem 13 
how to save it 312 
interrupt handling 269 
introduction 265 
language processors 101 
load map 30,165 
loader tables 276 
nucleus 276 
nucleus load map 165 
program development facilities 268 
program exception 28 
register usage 173,273 
restrictions 101 
returning to calling routine 295 
sample load map 166 
saved system restrictions 312 
storage dump 31,167 
storage map 277 
storage structure 275 
structure of DIlSNUC 273 
SVC handling 288,296 
symbol references 273 
system ABEND 29 
system save area modification 295 
transient area 276,291 
user area 291 
user program area 276 
USERSECT (User Area) 274 
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CIlS cOllllands 
BREAK subcommand 136 
CAW subcollmand 139 
CSW subcommand 140 
DDR 164 
DEBUG 134 
DEFINE subcom.and 142 
DUIlP subcoaaand 144 
PILEDEP 311 
GO subcommand 146 
GPR subcolllland 148 
how to add one 299 
HX subcommand 149 
LISTF 165 
1l0DIlAP 165 
ORIGIN subcomlland 150 
PRINT 165 
PSi subcommand 152 
RETURN subcommand 153 
SET subcommand 154 
STORE subcommand 156 
SVCTRACE 134,160 
X (Examine) subcommand 158 

CIlS dump 
at abnormal termination 167 
examine low storage 167 
format 167 
message 167 
register usage 173 

CIlS function table, reserved names 299 
CMS interface with display terminals 297 
CMS low storage 30 
CMSCB (OS control blocks) 171 
coding conventions 

addressing 250 
constants 249 
CP 249 
error messages 251 
load list requirements 251 
module names 250 
register usage 249 

cold start 189 
column binary 99 
command language 

(CMS) 265 
(RSCS) 350 

commands (§~~ CMS commands) 
commands (§~~ CP commands) 
COIlND macro 253 
completion code X'OOB' 186 
considerations 

for virtual=real performance option 207 
paging 202 

console function (§~~ CP commands) 
console function 45 

how to add one to CP 253 
J.t'L 99 
privilege classes 182 

CONSOLE operand, of ZAP command 335 
control blocks 

CMS 168 
CP 122 

Control Program (~CP (Control Program» 
control program, for 3704/3705 

Communications Controller 325 
control records, for ZAP command 335 
control registers 

allocation 363 



assignment 364 
conversational Monitor System (~~~ CMS 

(Conversational Monitor system» 
COpy function statement 88 
CP (Control Program) 

abnormal termination 25 
abnormal termination messages 14,15 
abnormal termination procedure 

26,27,105 
abnormal termination with automatic 
restart 19 

abnormal termination without automatic 
restart 19 

coding conventions 249 
commands (see CP commands) 
commands 45~182 
concurrent execution of virtual machines 

177 
control block relationships 123 
debugging CP on a virtual machine 93 
disabled loop 21 
disabled loop procedure 33 
disabled wait 20 
disabled wait procedure 24,35 
enabled loop 21 
enabled wait 20 
enabled wait procedure 24,36 
enabled wait state 99 
errors encountered by the warmstart 

program 14 
examine low storage 27 
how to approach a problem 13 
identifying a pageable module 133 
initialization 189 
internal trace table (~~g !!2Q CP trace 

table) 
internal trace table 27,81,93,120 
I/O management on virtual machine 181 
load map 27 
looping condition 24 
low storage 27 
machine check 27 
page zero handling 180 
privileged instruction simulation 177 
problem state execution 177 
program check 26 
program check in the checkpoint program 

14 
program check in the dump program 14 
PSA 27 
real control blocks 27 
real I/O control blocks 190 
register usage 120 
restrictions 32,96 
RMS (Recovery Management Support) 186 
save areas 121 
spooling 181 
storage dump 26,104 
SVC interrupt handling 192 
SVC 0 26 
SYSTEM RESTART button 26,36 
trace table entries (~~~ ~l~g CP trace 

table) 
trace table entries 95 
unexpected results 19,25 
unexpected results procedure 32 
virtual control blocks 27 
virtual I/O control blocks 191 

virtual machine interrupt handling 
wait state status messages 14 

CP ABEND code 
BLD001 through CVTOOl 106 
DRD001 through DSP004 107 
FREOOl through FRE004 108 
FRE005 through FREO 10 109 
FRE011 through IOS003 110 
NLDOOl through PGT002 111 
PGT003 through PGT006 112 
PGTOO7 +l.. ..... "" .... ,..L nn,..n ...... ... ..... 

"U.Lvut::fU rllUV I I I I~ 

PRG012 through PSA 001 114 
PSA002 through PTR004 115 
PTR007 through PTR 011 116 
PTRO 12 through SCHOOl 117 
table 106 
TDKOO 1 through VDB002 118 
VDB003 through VSPOOl 119 

CP commands 
ADSTOP 46 
BEGIN 48 
DCP 73 
DISPLAY 49 
DMCP 76 
DUMP 54 
FILEDEF 104 
for system programmers and system 
analysts 72 

format 45 
how to add a command 253 
LOCATE 79 
MONITOR 81 
MOVE 104 
operands 45 
privilege classes 45 
QUERY 82 
SAVENCP 83 
SAVESYS 84 
SET 57 
STCP 85 
STORE 62 
SYSTEM 65 
TRACE 67 
VMFDUMP 103 

CP dump 
at abnormal termination 104 
examine ABEND code 105 
examine low storage 105 
format 104 
on disk 103 
on" printer 103 
on tape 103 
printing disk dump 103 
printing tape dump 103 

CP trace table 27,81 
allocation 93 
entries 95 
restarting tracing 94 
size 93 
terminating tracing 94 
when to use 94,120 

CPABEND (ABEND Code) 105 
CPEREP program 28 
CPSTAT (CP running status) 120 
CPU resources 184 
CPU timer 236 
CPU utilization 184 
creating an NCPDUMP file 345 

177 
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CSW (channel status word), format 140 
CSW subcommand 

error messages 141 
format 140 
use 140 

CSW, virtual machine, displaying 49 
CVTSECT (CMS Communications vector Table) 

172 

o 
DASD DDR program (~gg DASD Dump Restore 

program) 
DASD Dump Restore program 33,86 

COpy statement 88 
DUMP statement 88 
function statements 88 
INPUT statement 86 
I/O definition statements 86 
OUTPUT statement 86 
PRINT statement 92 
RESTORE statement 88 
restrictions 89 
sample output 91 
standalone version 86 
SYSPRINT statement 87 
TYPE statement 92 
use 164 

DASD I/O function 241 
data security, batch 315 
Data set control block (DSCB) 307 
DCB macro 306 
DCP command 

format 73 
how to use 74 
responses 74 
when to use 75 

DDR (§gg DASD Dump Restore program) 
DDR command 

COPY function statement format 88 
DUMP function statement format 88 
INPUT control statement format 87 
OUTPUT control statement format 87 
PRINT function statement format 92 
RESTORE function statement format 88 
SYSPRINT control statement format 88 
TYPE function statement format 92 
use 33 

DDR control statements 86 
DEBUG command 

BREAK subcommand 136 
summary 39 

CAW subcommand 139 
summary 41 

CSW subcommand 140 
summary 41 

DEFINE subcommand 142 
DUMP subcommand 144 

summary 39 
use 34 

GO subcommand 146 
summary 39 

GPR subcommand 148 
summary 40 

HX subcommand 149 
messages 135 
ORIGIN subcommand 150 
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PSW subcommand 152 
summary 40 
use 30 

RETURN subcommand 153 
rules for using 135 
SET CAW subcommand, summary 42 
SET csw subcommand, summary 42 
SET GPR subcommand, summary 41 
SET PSW subcommand, summary 42 
SET subcommand 154 
STORE subcommand 156 

summary 41 
subcommands 136 
use 29 
X (Examine) subcommand 158 

summary 40 
debugging 

analyzing the problem 22 
applying a PTF 13,22 
comparison of CP and CMS facilities 44 
how to start 13,23 
identifying 

a looping condition 23 
a looping condition in the virtual 

machine 16 
a wait 23 
a wait state in the virtual machine 

17 
an abnormal termination 23 
the problem 16 
unexpected results 23 

introduction 13 
on a virtual machine 31 
procedure 

for abnormal termination 25 
for CMS abnormal termination 28 
for CP ABEND without dump 27 
for CP abnormal termination 26 
for CP disabled loop 33 
for CP disabled wait 35 
for CP enabled wait 36 
for CP unexpected results 32 
for looping condition 24 
for RSCS virtual machine disabled 

wait 37 
for unexpected results 25 
for virtual machine abnormal 
termination 30 

for virtual machine disabled loop 34 
for virtual machine disabled wait 36 
for virtual machine enabled loop 34 
for virtual machine enabled wait 37 
for virtual machine unexpected 
results 32 

for wait 24 
recognlzlng a problem 14 
summary of VM/370 debugging tools 39 
unproductive processing time 17 
with VM/370 facilities 26 

dedicated device 101 
DEFINE subcommand 

error messages 143 
format 142 
use 142 

DELAYED operand, of CP SET command 57 
DELETE macro 304 
demand paging 179 
DEQ macro 305 



DETACH macro 305 
detaching virtual devices 181 
DEV ICE 31 
device sense information 1C~ 

IUU 

device types, models, features, table of 
131 

device 
class codes 131 
feature codes 133 
model codes 133 
type codes 1j1 

devices, CMS supported 275 
DEVTAB (Device Table) 274 
DEVTYPE macro 304 
DIAGNOSE instruction 239 
DIAGNOSE instruction restrictions 99 
DIAGNOSE instruction 

channel program modification 244 
clear I/O recording 242 
DASD I/O function 241 
device type function 243 
error message editing 248 
examine real storage 239 
general I/O function 242 
generate accounting cards 246 
input spool file manipulation 240 
page release function 240 
pseudo timer 240 
read LOGREC DATA 245 
read system dump spool file 245 
read system symbol table 246 
save 3704/3705 control program 247 
start of LOGREC area 245 
update user directory 246 
virtual console function 239 
3270 virtual console interface 247 

directory, VM/370 in a virtual machine 221 
DISABLE operand, of the NETWORK command 

341 
disk dump program 164 
disk restore program 164 
dispatching priority, calculating 185 
dispatching scheme, for virtual machines 

184 
dispatching virtual machines 

from queue 1 185 
from queue 2 185 

dispatching 
interactive users 184 
non interactive users 184 

display CAW 
CAW subcommand of DEBUG command 41 
DISPLAY command 41 

DISPLAY command 
format 49 
responses 51 
summary 40 
use 30,34,53 

display control registers, DISPLAY command 
40 

display CSW 
CSW subcommand of DEBUG command 41 
DISPLAY command 41 

display floating-point registers, DISPLAY 
command 40 

display general registers 
DISPLAY command 40 
GPR subcommand of DEBUG command 40 

DISPLAY operand, of the NETWORK command 
342 

display PSW 
DISPLAY command qU 
PSW subcommand of DEBUG command 40 

display storage 
DISPLAY command 40 
X subcommand of DEBUG command 40 

display terminals, CMS interface 297 
DISPSW macro display terminals, DISPSW 

macro 297 
DMCP command 

format 76 
responses 77 
usage of 77 
when to use 78 

DMKCFM (console function) support 253 
DMKCKP 189 
DMKCPI 189 
DMKSAV 189 
DMKSNT (system name table) 214 
DMSABN (ABEND routine) 171 
DMSABN macro 29 

operands 29 
DMSEXS 287 
DMSFREE 275 

allocating nucleus free storage 283 
allocating user free storage 282 
error codes 286 
operands 279 
service routines 284 
storage management 279 

DMSFRES 285 
error codes 286 
operands 285 

DMSFRET 283 
error codes 286 
operands 283 
releasing storage 283 

DMSINA 291 
DMSINT 291 
DMSIOii 27i 
DMSITE 272 
DMSITI 270 
DMSITP 271 
DMSITS 269,288,296 
DMSKEY 287 
DMSLADAD, entry for auxiliary directory 

317 
DMSNUC 273,275 
DOS (Disk Operating system) 

abnormal termination messages 16 
abnormal termination procedure 31 
generating 220 
standard label cylinder 220 
system residence 220 
use with VM/370 220 

DSCB 307 
dump (2~~ ~!2Q CMS dump) 
dump (2~~ ~!2Q CP dump) 
dump 26 
DUMP command 

define print limits 55 
format 54 
responses 56 
summary 39 
use 34,37,56 

DUMP function statement 88 

Index 379 



DUMP operand 
of NCPDUMP command 345 
of the NETWORK command 340 

dump program 164 
dump spool file, reading 245 
dump storage 

DUMP command 39 
DUMP subcommand of DEBUG command 39 

DU MP su bcolllland 
error messages 145 
format 144 
use 144 

dump 
storage 

at the printer 44 
at the terminal 44 

dumping to a real printer 103 
dumps 

from 3704/3705 
erasing 345 
formatting 345 
printing 345 

dynamic load overlay 322 
dynamically modified program restrictions 

96 

E 
EC (Extended Control) mode 34 
EC (Extended Control) PSW 365 
ECMODE directory option 237 
ECRLOG (con trol registers) 171 
editing error message 248 
efficiency, of VM/370 performance options 

200 
Emulation Program (EP) 

with VM/370 326 
3704/3705 325 

emulators 
DOS 99 
integrated 99 

ENABLE operand, of the NETWORK command 341 
ENQ macro 305 
EBTRY option, of SAVEBCP command 329 
EP (2~~ Emulation Program) 

special considerations for loading 331 
ERASE option, of BCPDUMP command 345 
erasing 3704/3705 dump files 345 
error codes 286 

DMSFREE 286 
DMSFRES 286 
DMSFRET 286 

error message, editing 248 
executing, self-modifying channel programs 

204 
Extended Control mode (§gg EC (Extended 
Control) mode) 

extended control register, virtual machine, 
printing 54 

extended control registers, virtual 
machine, displaying 49 

external interrupt 
BLIP character 272 
external console interrupt 187,193 
HBDEXT macro 272 
in CMS 272 
interval timer 187,193 
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timer 272 
TOO clock comparator 193 

EXTOPSW (external old PSW) 167 
EXTRACT macro 305 
EXTSECT (external interrupt work area) 172 

F 
favored execution performance option 204 
FCB (File Control Block) 273 
FCBTAB (file control block table) 171 
feature (dev ice) 133 
fetch storage protection 179 
File Status Table 316 
file system 266 
FILEDEF command 311 

defining OS data sets 310 
when to use 104 

files, OS format, support of 307 
FIBD macro 304 
floating-point registers 

virtual machine 
displaying 49 
printing 54 

formatting 3704/3705 dumps 345 
forms control buffer 

FCB 254 
FCB examples 260 
FCB macro 260 
index feature 260 

example 261 
FPRLOG (floating-point registers) i7i 
FREEDBUF macro 305 
FREEMAIN macro 303 
FREEPOOL macro 304 
FREESAVE (DMSFRE register save area) 
27,121 

G 
GENDIRT command 

creating an auxiliary directory 316 
format 317 

general registers 
virtual machine 

displaying 49 
printing 54 

GET macro 308 
GETMAIB 278 
GET MAIN macro 303 
GETMAIB, free element chain 279 
GETMAIN/FREEMAIN macros 304 
GETPOOL macro 304 
GO subcommand 

error messages 146 
format 146 
use 146 

GPR subcommand 
error messages 148 
format 148 
use 148 

GPRLOG (general registers) 171 



H 
HALT operand, of NETWORK command 338 
HX subcommand 

I 

error messages 149 
format 149 
use 149 

IDENTIFY macro 305 
IMMEDIATE operand, of CP SET command 57 
initialization 189 
INPUT control statement 86 
input/output interrupt, in CMS 270 
interrupt handling 186 

CMS input/output interrupts 270 
CMS SVC interrupts 269 
CMS terminal interrupts 271 
DMSITS 269 
external interrupts 187,272 
in CMS 269 
I/O interrupts 181 
machine check interrupts 186,272 
program interrupts 186,271 
reader/punch/printer interrupts 271 
SVC interrupts 186 
user controlled device interrupts 271 

interval timer 236 
INTSVC 288 
I/O control blocks 

real 190 
relationship 190,191 
virtual 191 

I/O function 
DASD 241 
general 242 

I/O management 181 
I/O overhead, CP, reducing 201 
I/O recording, clear 242 
IOBLOK 27 
IOSECT (I/O interrupt work area) 172 
IPL, NO CLEAR restriction 99 

L 
LASTCMND 
LASTEXEC 
L1STLMOD 
LASTLMOD 
LASTTMOD 

171 

(last 
(last 
(last 
(last 
(last 

command) 31,171 
EXEC proced ure) 31,171 
module in free storage) 
module loaded) 30 
module in transient area) 

LASTTMOD (last transient loaded) 30 
LIBE option, of SAVENCP command 329 
LINK macro 303 
load library 

applying PTFs to 334 
updating 334 

LOAD macro 303 
load map 

CMS 165 
how to print CMS load map 165 

LOAD operand 
of NETWORK command 330 
of the NETWORK command 340 

load operations, for a 3704/3705 control 
program 337 

loader tables, (CMS) 276 

171 

loading 3704/3705 EP, considerations 331 

loading 3704/3705 NCP, considerations 331 
loading 3704/3705 PEP, considerations 331 
loadlist requirements 

Cp 251 
SPB card 251 

LOCATE command 
format 79 
responses 79 
when to use 79 

locked pages performance option 202 
LOGREC area 

getting starting address 245 
reading 245 

loop (~gg !!§2 problem types) 
loop 33 

CP disabled loop 33 
virtual machine disabled loop 34 
virtual machine enabled loop 34 

LOWSAVE (DEBUG save area) 171 

M 
machine check during start-up 186 
machine check interrupt 186 

in CMS 272 
machine check 

CP 27 
not diagnosed 27 
unrecoverable 27 

macros, OS (§gg OS macros) 
MCKOPSW (CMS machine check old PSW) 167 
minidisk 181 
Minidisk restrictions 96 
minidisk, maximum size for CMS 101 
MNEMONIC option, of NCPDUMP command 345 
model (device) 133 
model dependencies restrictions 98 
MONITOR command 

CP internal trace table 81 
format 81 
responses 81 
summary 43 
use 81 

MOVE command, when to use 104 
MULTI-LEAVING 

block control byte (BCB) 373 
character string 367 
control fields 

record control byte (RCB) 370 
string control byte (SCB) 373 
sub-record control byte (SRCB) 371 

description of 367 
function control sequence (FCS) 374 
in VM/370 367 
transmission block 368 

multiple path support restrictions 99 

N 
NAME option, of SAVENCP command 329 
named systems 

allocating DASD space 214 
generating 214 

NAMESYS macro 214 
SPB card 214 

saved system 214 
SAVESYS command 214 
shared segments 214 
system name table (DMKSNT) 214 
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NAMESYS macro 214 
NCP (§~~ Network Control Program) 

special considerations for loading 331 
ICPDUMP command 

described 345 
DUMP operand 345 
use 345 

NCPDUMP file, creating 345 
NETWORK command 

described 330,337 
DISABLE operand 341 
DISPLAY operand 342 
DUMP operand 340 
ENABLE operand 341 
execution described 330 
format 

class A 338 
class A and B 340 
class F 344 

HALT operand 338 
LOAD operand 330,340 
QUERY operand 341 
SHUTDOWN operand 338 
TRACE operand 344 
VARY operand 342 

Network Control Program (ICP) 
with VM/370 326 
3704/3705 325 

NOFOR! option, of NCPDUMP command 345 
NOSVC operand, of CP SET command 57 
10TE macro 306 
nucleus (CMS) 276 
NUCON (nucleus constant area) 171 

o 
OPEN/OPENJ macros 304 
operator's console, count control 99 
ORIGIN subcommand 

error messages 150 
format 150 
use 150 

OS (Operating system) 
abnormal termination messages 16 
abnormal termination procedure 31 
saving OS 216 

OS data management simulation 300 
OS data sets, reading 309 
OS format files 307 
OS macros 

ABEND 304 
ATTACH 305 
BLDL 304 
BSP 306 
CHAP 305 
CHECK 306 
CHKPT 306 
CLOSE/TCLOSE 304 
DCB 306 
DELETE 304 
DEQ 305 
descriptions of 303 
DETACH 305 
DEVTYPE 304 
ENQ 305 
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EXTRACT 305 
FIND 304 
FREEDBUF 305 
FREEMAIN 303 
FREE POOL 304 
GET 308 
GETMAIN 303 
GETMAIN/FREEMAIN 304 
GETPOOL 304 
IDENTIFY 305 
LINK 303 
LOAD 303 
NOTE 306 
OPEN/OPENJ 304 
POINT 306 
POST 303 
PUT 308 
PUTX 308 
RDJFCB 306 
READ 308 
SNAP 305 
SPIE 304 
STAE 305 
STAX 306 
STIMER 305 
STOW 304 
SYNADAF 306 
SYNADRLS 306 
TCLEARQ 306 
TGET/TPUT 306 
TIME 304 
TTl MER 305 
under CMS 300 
WAIT 303 
WRITE 308 
WTO/WTOR 305 
XCTL 303 
XDAP 303 

OS/VS2 Uniprocessor under VM/370 219 
OUTPUT control statement 86 
overhead, CP, reducing for I/O 201 
overlay structures under CMS 320 
overlays 

P 

dynamic load 322 
example 321 
prestructured 320 

page exceptions, effects of 202 
page frame 178 

reserved 180,203 
page release 240 
page selection 195 
page table 178 
page zero restrictions 99,180 
page, SPB (Set Page Boundary) card 251 
pageable module, identifying 133 
pages, locking 202 
paging 178 

address translation 195 
by demand 179 
considerations 202 
lock page 195 
page selection 195 

paper tape 100 



partitioned Emulation Program (PEP) 
with VK/370 327 
3704/3705 325 

PEP (§~~ Partitioned Bmulation Proqram) 
specIal considerations for loading 331 

performance 200 
performance options 

favored execution 204 
locked pages 202 
priority 206 
reserved page frames 203 i 206 
virtual machine 204 
virtual=real 207 

performance 
avoiding IPL 
virtual=real 

PFnn operand, of 
PGKOPSW (program 
PGKSECT (program 

172 

214 
180 
CP SET command 
old PSW) 167 
check interrupt 

PLIST (parameter list) 273 
POIBT macro 306 
POST macro 303 
preferred virtual machine 204 

57 

work area) 

Prefix storage Area (§gg PSA (prefix 
storage Area» 

prestructured overlays 320 
PREVCKBD (previous command) 31,171 
PREVEXEC (previous EXEC procedure) 31,171 
print buffers 

adding new images 255 
LOADBUF command 255 
print chain image 255 
UCB macro 257 
UCBCCW macro 259 
UCS examples 256 
UCS macro 255 
UCS, 1403 254 
UCSB associative fields 258 
UCSB examples 259 
UCSB, 3211 254 
UCSCCW macro 255 

PBIBT function statement 92 
printer interrupt 271 
printing 3704/3705 dumps 345 
priority of execution 178 
priority performance option 206 
privilege classes 182 
privileged instructions 200 
problem programs, unexpected results 25 
problem types 

abnormal termination 18 
loop 21 
unexpected results 19 
wai t 20 

program check 
in the checkpoint program 14 
in the dump program 14 

program function keys 60 
delayed execution of 59 
immediate execution of 59 

program interrupt 194 
in CMS 271 
problem state 186 
supervisor state 186 

program states 183 
Program Status Word (§gg PSW) 
PROPSW (pro gr am old P SW) 105 

protection keys 179 
PSA (Prefix storage Area) 27 
PSA 

ARIOCH (address of first RCHBLOK) 127 
ARIOCU (address of first RCUBLOK) 128 
ARIODV (address of first RDEVBLOK) 128 

pseudo timer 237,240 
PSW 120 
PSW keys, CKS 287 
PSW subcommand 

PSW 

error messages 152 
format 152 
use 152 

interruption code 30 
virtual machine, displaying 49 

PTF application 13,22 
PTFs, applying to 3704/3705 load library 

334 
punch interrupt 271 
punch-feed-read 99 
PUT macro 308 
PUT X macros 308 

Q 
QUERY command 

forma t 82 
operands 82 
responses 82 
use 83 

QUERY operand, of the NETWORK command 341 
queue 1, dispatching virtual machines from 

185 
queue 2, dispatching virtual machines from 

185 
Q 1 (§gg queue 1) 
Q2 (§gg queue 2) 

R 
RCHBLOK 127 

RCHADD (address) 127 
RCHFIOB (first IOBLOK pointer) 127 
RCHSTAT (status) 127 
RCHTYPE (type) 127 

RCUBLOK 128 
RCUADD (address) 128 
RCUFIOB (first IOBLOK pointer) 128 
RCULIOB (last IOBLOK pointer) 128 
RCUSTAT (status) 128 
RCUTYPE (type) 128 

RDEVBLOK 128 
RDEVADD (address) 128 
RDEVAIOB (IOBLOK pointer) 129 
RDEVATT (attached virtual address) 129 
RDEVCKPT (address of enable CKPBLOK) 

129 
RDEVEPDV (address of EP free list) 129 
RDEVFLAG (device dependent flags) 128 
RDEVIOER (address of IOERBLOK) 129 
RDEVMAX (highest valid NCP name) 129 
RDEVNCP (reference name of active 3705 

NCP) 129 
RDEVNICL (address of network control 
list) 129 

RDEVSPL (RSPLCTL pointer) 129 
RDEVSTAT (status) 128 
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RDEVTPLG (flags) 130 
RDEVTMCD (ter lIinal flags) 130 
RDEVTYPC (class) 129 
RDEVUSER (dedicated user) 129 

RDEVICE macro, CPNAME operand 330 
RDJPCB macro, 306 
READ macro 308 
reader interrupt 271 
reading OS data sets 309 
real address 199 
real printer dumping to 103 
real spooling 197 
real storage 

examine 239 
optimizing use of 178 

REAL TIMER option 236 
reduction 

of CP overhead, for virtual machine I/O 
201 

of paging activity 202 
of SIO operation 201 

reenterable code, use of 202 
register usage, CMS 273 
releasing allocated storage 284 
releasing storage 283 
remote Spooling communications subsystem 

(RSCS) 349 
reserved page frame 180 
reserved page frames performance option 

203,206 
resources, CPU 184 
responses 

DCP command 74 
DISPLAY command 51 
DMCP command 77 
DUMP command 56 
LOCATE command 79 
MONITOR command 81 
QUERY command 82 
SAVESYS command 84 
STCP command 85 
STORE command 64 
SYSTEM command 65 
TRACE command 69 

RESTORE function statement 88 
restore program 164 
restrictions for reading OS data sets 310 
restrictions 

BDAM 308 
CMS 101 
CMS minidisk 101 
CMS saved system 312 
column binary 99 
count control 99 
CP 96 
dedicated device 101 
DIAGNOSE instruction 99 
DOS emulator 99 
DOS object programs 102 
dynamically modified program 96 
integrated emulators 99 
I PL command 99 
IPL with NOCLEAR option 99 
language processors under CMS 101 
minidisk 96 
model dependencies 98 
multiple path support 93 
page zero 99 
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paper tape 100 
punch-feed-read 99 
SET CLOCK command 99 
stacker selection 99 
STORE CLOCK command 99 
timing dependency 97 

resume execution 
BEGIN command 39 
GO subcommand of DEBUG command 39 

RETURN subcommand 
error messages 153 
format 153 
use 153 

RSCS (Remote Spooling Communications 
subsystem) 

command language 350 
command processing 357 
command summary 351 
DMTMAP 353 
DMTVEC 353 
external interruptions 358 
file management 356 
free storage 353 
functional information 355 
interruption handling 358 
I/O interruptions 359 
I/O logging output 360 
I/O logging record 360 
line allocation task 354 
line driver storage 354 
link definition 349 
link table 349 
links 349 
locations 349 
logging I/O activity 360 
message handling 358 
nonprogrammable remote terminals 349 
page allocation 355 
programmable remote stations 349 
queue element management 355 
remote stations 349 
spool file access 356 
spool file access task 354 
storage allocation 352 
storage, structure 352 
supervisor 353 
supervisor queue 353 
supervisor queue extension 353 
supervisor service routines 353 
SVC interruptions 358 
system control task 354 
tag slot queues 356 
task to task communications 357 
virtual storage management 355 
VM/370 spool system interface 350 

RSCS virtual machine 
disabled wait 
disabled wait 
disabled wait 
disabled wait 
disabled wait 
enabled wait 

RUNUSER (current 

S 

2i 
procedure 
X'001' 37 
X'007' 38 
X'011' 38 
21,38 
user) 120 

37 

SAM (sequential access methods), support of 
307 



save area 
BALBSAVE 27 
CMS system 296 
CMS system save area format 296 
FREESAVE 27 
SAVEABEA 27 
user save area format 296 

save areas 
BALBSAVE 121 
FBEESAVE 121 
Sl VEl BEl 121 

SlVEABEl (active save area) 27,121 
saved systems 214 
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