











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TOM STEPFLOWS

TAPE QUEUE MANAGER

17.8.11 PROCESS TRAILER LABELS (TQ$RB190)

The following is the general flow to process trailer labels.

l.

2.

SM-0040

Set the device as not ready for user I/0.

Based on label type, determine if this is an end-of-volume or
end-of-data condition

a.

Nonlabeled volumes. Go to end-of-data processing if no
more VSNs exist in volume serial list; otherwise, go to
volume switch (TQ$RB200).

Labeled volumes

1)

2)

3)

Read trailer label group.

Abort job if trailer labels are of a different type
from the header labels. (Apparently, the volume was
not terminated properly when written).

Determine if EOV or EOF trailer group. If EOV, go to
volume-switch code (TQ$RB200).

End-of-data initialization

1)

2)

3)

4)

Flag the condition in the TDT entry.
Based upon dataset mode:
a) Transparent - Reply end of information to the user.

b) Interchange - Issue continue-read request to place
EOR, EOF, and EOD control words in user buffer.

Send volume-update message to front-end station
concerning the end-of-data condition.

Clear device-not-ready state thus allowing the user to
request the last data that exists in Buffer Memory.
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17.8.12 PROCESS VOLUME SWITCH FOR READ (TQ$RB200)

The following is the general flow to process volume switch for read.

lo

Send volume-update message to servicing front-end station that
corresponds to the end-of-volume state.

Obtain the next volume serial number from the LDT.

Unload the current volume for the next by initiating the
sequencer.

Perform beginning-of-volume validation.

17.8.13 GENERAL FLOW FOR CLOSE PROCESSING

The following is the general flow for close processing.

l.

2.

SM-0040

Initialize processing by detecting and processing the special end

cases.

Qe

b.

Delay the request if the sequencer is active.
Redundant close request:

1) 1Issue close accounting message.

2) Reply close complete.

Delay the request if there is an outstanding rewind.
Clean up any queued conditions.

If device is closed (due to error during label group write):
1) 1Issue close accounting message.

2) Reply close complete.

Device has been downed:

1) Clear appropriate fields in TDT.

2) Reply with unrecovered hardware error.

Based upon last I/0 operation, continue processing with step 2 of
rewind or step 3 of rewind.
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17.8.14 GENERAL FLOW FOR RELEASE PROCESSING
The following is the general flow for release processing.
1. Process the special states for a successful release operation.
a. Clear outstanding operator message.
b. Cancel any outstanding front-end catalog requests.
c. Clear appropriate fields in TDT for system-downed device.

d. Delay release, with delay reply, until sequencer is not
active.

2. Process any write-behind/read-ahead condition:

a. For read-mode datasets, delay until all outstanding
read-ahead activity is done.

b. For write-mode datasets:
1) Flush any Buffer Memory write—-behind data to tape.

2) Write the end-of-data label trailer group by activating
the sequencer.

3) Send a volume update request to the front-end station.

4) Report the end-of-data state to the user and system
logfiles.

3. Report the release condition:
a. Send a dataset update request to the front-end station.
b. Report the release state to the user and system logfiles.

4, Unload the volume by activating the sequencer if a volume is
mounted.

5. Return the device to the available pool:
a. Wait for the job to be in memory.

b. Place device in available pool and disconnect it from the
user.
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6.

c. Clean up the TDT.

d. Free any devices linked to the device disconnected from the
user as a result of a RESELECT.

e. Issue free device request to the I/0 Subsystem.

Reply release complete.

17.8.15 PROCESS TAPE POSITIONING REQUEST

The following is the general flow for tape positioning.

Verify that the requested operation can be performed.

If output tape, write all data to tape and write a trailer label.
If input tape, discard all the read ahead data.

Switch volume if needed.

Position to requested block.

Update the DSP pointers so that the circular buffer appears to be
empty.

17.9 TOM TRACE BUFFER

The TQM trace buffer and the TDT provide information about the current
state of TQM and its recent past. Snaps taken at strategic points within

TOM by using the TQSNAP macro consist of entries with the following
information:

® Real-time clock at the time of the snap

® Snap number (32 bits)

® TQM-relative address from where the snap was called

e 1-8 characters of comment or the label of the routine from where

the snap was called

e Last input packet received by TQM (six words)
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® Entire TDT entry
® Registers A0-A7 and S0-S7

Since most of this information is on parcel boundaries, the trace is
normally dumped either in parcel format or with the parameter
FORMAT=PARCEL selected on an FDUMP of the TDT and trace buffer. The
formatting area at TQSNAH near the end of the TQM listing details the
Precise trace entry format.

Two macros are defined in TOM to make the trace buffer more readable.
They are:

® The @ macro
® The TQSNAP macro

The @ macro is used to define labels in TQM.

Format:
Location|Result Operand Comment
|1 10 20 35

label
This macro generates the following:

label = *
$$TQMTAG MICRO ' label®

The TQSNAP macro has the following format:

LocationjResult Operand Comment
| 1 10 20 35
TQSNAP

comment From 1 to 8 characters. If more than 8 characters are
specified, the first 8 characters are used.

If comment is not coded, the micro set up by the @ macro is used.

If @ and TQSNAP are used together, trace entries will contain the TQSNAP
comments, or the routine label if no comments are provided.
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Stager (STG) is a subtask of SCP., The purpose of STG is to separate the
disk I/O processing from the protocol processing in SCP. STG fills data
segment buffers destined for front-end systems with data from mass
storage, and writes data segment buffer contents received from front—-end
systems to mass storage. STG also initiates input jobs by processing the
job card, assigning a job sequence number, and calling the Job Class
Manager (JCM) to assign a job class.

SCP makes requests of STG using an unsolicited reply. SCP passes the
address of a Stager Stream Table (SST) as a parameter. The contents of
the table include an SCP message code indicating the processing being
requested and information necessary to process the request. STG
processes the request and responds to SCP in fields provided in the SST.
STG uses its message code field within the SST to indicate the return
status of the request.

18.1 TABLES USED BY STAGER

STG uses the following tables. These tables are fully described in the
COS Table Descriptions Internal Reference Manual, publication SM-0045.

PDD Permanent Dataset Definition
SDT System Dataset Table
SST Stager Stream table

18.1.1 PERMANENT DATASET DEFINITION (PDD)

STG uses the PDD in PDM requests to create and release permanent datasets.

18.1.2 SYSTEM DATASET TABLE (SDT)
STG places information in the SDT for datasets being transferred to or

from a front—-end system concerning block size, processing direction,
open/close status, etc.
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18.1.3 STAGER STREAM TABLE (SST)
The SST resides in the Link Interface Table Extension (LXT). There is
one SST for each stream. This table can be divided into the following
sections.

® The first section is accessed by STG only.

e The second section is accessed by both STG and SCP.

® The last section is accessed by SCP only.
The information within this table is interlocked by the task message
codes. Both STG and SCP have a message code field in the table. The

table is free for use by a task if the field for that tasks message code
is null or 0.

18.2 OVERVIEW OF STG PROCESSING

STG is activated for dataset transfers taking place between Cray
mainframes and front-end systems. The STG task is dormant when no
datasets are being transferred. The protocol message exchange is the
responsibility of SCP and the front-end station.

The actual link-level communication between the mainframe and the front
end is handled by the EXEC Front-end Driver (FED). The FED and SCP
handle the protocol and message exchange. The STG task is responsible
for disk transfers of data being staged to and from the front-end
systems. STG exchanges data segment buffers with SCP. SCP coordinates
the actual reading and writing of the buffers with messages to and from
the front-end system.

SCP requests STG processing for active data streams. These requests are
made during processing of input and output stream control bytes (SCBs),
and the receipt of a dataset header or segment. The number of
outstanding requests that STG can have is limited only by the number of
SSTs available, not by the 16 stream per LXT limitation of the protocol.

While STG responses to SCP requests normally determine output SCB states
and possibly message codes, a lack of response does not keep SCP from
sending a message. Each LCP received from a front end causes the active
SSTs associated with that front end to be checked. As SCP requests are
processed by STG the responses are incorporated into the outgoing
messages.
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It is not always possible to complete the SCP request before the next LCP
is sent because disk reads and writes, PDM requests and space for buffers
are not always available. Even if these functions could keep up, a
single request to STG from SCP could generate several DQM and PDM
requests from STG. The processing of the SCP request will be dropped
each time a request to another task is made. The reply from DQM or PDM
will reinitiate processing of the initial request. STG does not reenter
and process the request from where it left off. Instead it follows the
processing path for the request skipping previously completed portions of
the request by using flags that indicate the processing is complete. A
flag may be an address of a table or buffer. The presence of the address
indicates that processing of that part of the request has completed.

STG processing consists of the following sides:

® The input side, datasets being transferred from front ends to Cray
mass storage.

® The output side, datasets being transferred from the Cray mass
storage to the front end.

The processing side that is being requested is determined by the SST
type. SSTs are preset by SCP for either input or output. For each side
there are three identifiable phases. The first phase is a startup phase,
the second phase is the transfer of the data, and the final phase
involves the termination of the transfer. A particular phase of
processing is requested by SCP through the SCP message request codes.

The startup phase is mainly concerned with allocating buffers for the
transfer and table initialization. The transfer phase involves the
reading and writing of disk, and the exchange of segment buffers with
SCP. The termination phase requires the closing of files and releasing
of buffers.

The errors that occur during the processing include error replies from
DOM and PDM, and Postpone and Cancel requests from SCP. 1In all cases the
required processing is to stop the transfer. The processing of errors
for input is done by a special error handler. The output side
termination process takes care of output errors. The input side requires
separate processing because the saving of the dataset is not done. The
dataset instead must be deleted. The output side must close the transfer
just as it is closed for successful transfers. The error handling is
done in much the same manner as the termination phase except that the
error handler always sends a successful reply to SCP.
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18.2.1 INPUT PROCESSING

The input startup phase is entered when a Start message request code is
received by STG.

1. If the dataset already exists, set an End message reply code to
terminate the transfer and exit.

2. Allocate an initial segment buffer. If the segment buffer cannot
be allocated, set a Buffer Wait message reply code and exit. SCP
will re-issue the Start request at a later time.

3. Allocate the initial disk buffer. If no space for the buffer can
be found, then release the segment buffer also to prevent buffer
deadlock.

The input transfer phase is unlike the others because it is repeated for
each segment received. The other phases are processed once. The process
buffer, PRBF, message request code initiates this phase. When this code
is issued, SCP removes the address of the empty segment buffer from the
SST and replaces it with the address of the full segment buffer just
received. In this manner, SCP is able to keep one empty segment buffer
for each front end so that there will be a buffer for the next segment or
request.

1. If the current disk buffer is empty, allocate a new one. This
reallocation allows the buffer management routine to pack buffers
in upper memory. Note that the reallocation of a buffer should
always return at least the same buffer so that no Buffer Wait
message reply is necessary.

2. Move data from the segment buffer to the disk buffer. When the
disk buffer is full, a write to disk is initiated.

3. If there is data left in the segment buffer, the status is set to
busy while the disk write completes. If no data is left in the
buffer, then the segment buffer is released and reallocated.

This reallocation also forces buffer packing.

Special processing considerations during this phase involve determining
if the file is an input job. Input jobs require job card validation.
Validation is done by calling the job card processor IND.

The input termination phase is initiated by an End message code from

SCP. The End message is requested in response to an End from STG,
indicating the end-of-data.
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10.

11.

OVERVIEW OF STG PROCESSING
Any data in the segment buffer is copied to the disk buffer and a
write issued to flush the buffer.

The disk buffer and segment buffer are released.

If the dataset transfer is from an ACQUIRE or FETCH, exit.

A Permanent Dataset Definition (PDD) is allocated. If no buffer
space is available a Buffer Wait message reply is set. The SCP

message request must be re-issued at a later time.

If the dataset is a job, then a job sequence number must be
assigned, and the Job Class Manager called to assign a class.

If the dataset is a job, then a PDM function request is set to
save the input dataset.

If the dataset is not a job, then a PDM function request is set
to save the user dataset.

The PDM function is issued and the status is set Busy. Control
is given up until the PDM request completes.

If the PDM request is successful, and the file is not a job, and
there are DATs assigned in STP, then these are released.

If the PDM status indicates the dataset already exists, the
message reply to SCP, is set to END

If the PDM status indicates any other error, then the message
reply is set to CAN. CAN forces a Cancel request from SCP.

Input error handling is initiated by a Postpone or Cancel message request

from SCP.
1. The segment buffer is released.
2. If 1I/0 is not busy, then release the disk buffers. 1If I/O is
active, then the request will be processed when I/0 terminates.
3. If DATs are allocated, then call DOM to release them. The status
is set to busy and control given up until a reply is received
from DOM.
4. The Acknowledge message reply code to SCP indicates completion of
the error processing.
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18.2.2

OUTPUT PROCESSING

The output startup phase is initiated by a Start message request code
from SCP.

lo

Allocate a segment buffer. If no space is available, then a
Buffer Wait reply code is returned to SCP and the Start must be
re-issued.

Set parameters in the SDT for reading the dataset.

Allocate the disk buffer. If no space is available, then a
Buffer Wait reply code is returned to SCP and the Start must be
re-issued. The segment buffer is also released to prevent
deadlock.

A disk read is initiated. This read will be active while SCP
processes the reply and possibly when the next LCP arrives and
SCP issues the first Process Buffer request.

The output transfer phase is repeated each time a Process Buffer is
issued by SCP. The phase is repeated until the file is transferred or an
error occurs.,

1.

SM-0040

Reallocate a segment buffer if the current buffer is empty. This
reallocation is done to pack down the segment buffers in upper
memory .

Compute the number of words in the disk buffer and then move all
the data that will fit into the segment buffer.

If the segment buffer is filled a complete status is set,
otherwise, a busy status is set.

If EOI is reached on the file, any remainder in the segment is
set to 0, and the SST status is set to indicate EOD. The return
status is set to indicate a Buffer Ready. The SST status will be
the response to the next Process Buffer request.

If the disk buffer is empty, it is reallocated to allow for
packing of the buffers in high memory.

If EOI will be reached by the next read to f£ill the disk buffers,
EOI is set in the SST.

A disk read request is issued and the status set to busy until
the request can complete.
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Output termination phase

The termination phase is initiated by an END, CAN, or PPN message request
code from SCP.

1. Release any disk or segment buffers that are allocated.

2. Allocate a PDD. If no memory is currently available, then return
a Buffer Wait reply to SCP. SCP re-issues the request later.

3. Issue a PDM request to delete the output dataset. Set the status
to busy until the PDM request is complete.

4. 1If there are other active disposes for this file, then the DATs
are released.

5. If there are no other outstanding disposes for the file, then the
file is released by making a DQM request. The status is set to
busy until the DQM request completes.

6. The PDD used to delete the output dataset is released.

18.3 SCP/STG COMMUNICATION

Like the front-end protocol, the communication between SCP and STG is two
way alternate. The SCP task makes requests through the SCP message code
field in the SST and STG replies to the request in the STG message code
field. This communication is not a protocol, however, but a
request/reply mechanism. Each request requires a certain type of
processing and one of a limited set of replies. The reply indicates the
state of the request if it could not be completed and success or failure
if complete.

Under certain circumstances, an STG response forces a specific next
request from SCP. This is caused usually by error conditions but is also
caused in output of datasets when the end of the dataset is reached. The
STG response indicating success and end of data causes the next SCP
request to be a termination request.

The following sections describe the SCP message request codes, STG

message response codes, valid responses and next requests, and finally
termination considerations.

SM-0040 18-7 C



SCP/STG COMMUNICATION STAGER

18.3.1 SCP MESSAGE REQUEST CODES

The SCP message code field in the SST contains a request for processing.
The five valid message codes and STG processing for each are:

SCP message code

STG processing

STRT

PRBF

END

CAN

PPN

Start this stream. On input, requires checking to see
if the dataset already exists. If no dataset exists,
a segment buffer is allocated for the stream. On
output, a segment buffer and disk buffers are
allocated. The £filling of the disk buffers is
initiated.

Process a buffer. This message code requests STG to
process the segment buffer pointed to in the SST.

This message code is used both on input and output.

If a dataset is being input, this code means a full
buffer is pointed to by the segment buffer pointer in
the SST. If a dataset is being transferred out, STG
will return the empty segment buffer pointed to by the
segment buffer pointer, allocate a new segment buffer,
and begin filling it.

END this stream. For input datasets this means the

file has completed transferring from the front end.

For output datasets this means that SCP acknowledges
STG's message END.

Cancel this stream. This message code to STG normally
occurs when the station requests that the stream be
canceled or the operator kills the job. The other way
that this message code can appear is in response to a
cancel by STG. STG sends a cancel when there is an
I/0 error on a file or an error saving the dataset.

Postpone this stream. This message code occurs when
the station either postpones the dataset or master
clears the stream.

18.3.2 STG MESSAGE REPLY CODES

STG issues the following message codes:

SM-0040
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STG message code

SCP/STG COMMUNICATION

STG processing

ACK

BFRD

BFW

END

CAN

PPN

SM~-0040

Acknowledge the last request. This response
acknowledges an END, on either input or output, a CAN

and a PPN. This is both the initial and terminal
state of STG message code for any file transfers.

A buffer is ready. This message code informs SCP that
STG has completed processing the current buffer
pointed to by the segment buffer pointer in the SST.
For input datasets the pointer would point to an empty
buffer, for output datasets to a full buffer.

Buffer wait code. No buffer space is currently
available. The request processing could not be
completed. The request must be re-issued. The buffer
management routine will eventually make space for the
buffer, either through buffers released by other
transfers completing or by requesting that JSH make
more buffer space available.

End this stream. STG issues this message code under
two conditions. The first is when an input dataset
already exists, causing SCP to cancel the stream. The
second is to indicate the end of an output dataset.
This second case is a normal termination.

Cancel this stream. STG issues this message code for
I1/0 errors on output and errors saving a dataset. CAN
is one of two ways that STG can initiate abnormal
termination. It is SCP's responsibility to ensure
that the stream is terminated by the front end and by
STG.

Postpone this stream. STG issues this message code
only when an I/0 error occurs on input. The reason is
that it is possible when reallocating disk space and
restarting the transfer that the error will not

occur. However, it is the responsibility of the front
end and SCP to reinitiate the transfer.
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18.4 STG BUFFER MANAGEMENT

STG uses the common subroutine BFMAN, buffer manager, to allocate and
deallocate segment buffers, disk buffers, and temporary PDDs. The
subroutine uses memory allocated in upper memory for these buffers. The
buffers are allocated from the buffer zone on a first fit basis. STG
reallocates buffers after each use, that is, after a buffer has been
emptied. This allows BFMAN to pack buffers together thereby allowing
unused memory to bubble up to the top of the buffer zone.

The initial buffer size is controlled by an installation parameter. The
BFMAN subroutine allocates buffers from this area until no more buffers
are available. BFMAN can then request that JSH decrease MEMMAX, thereby
making the buffer area larger. This additional buffer space can be used
for allocating more buffers. If BFMAN detects a large unused segment of
the buffer space, then JSH can be called to increase MEMMAX, thereby
making the buffer area smaller.

The JSH request is made as a task request, since SCP also uses BFMAN to
allocate an initial buffer for each active LXT. SCP always uses task
requests to communicate with JSH. The response from JSH is either an
error reply or an affirmative reply. The error reply would occur due to
some error in the request. The affirmative reply can actually represent
two conditions. The first condition is where JSH has actually moved
MEMMAX, and BFMAN can allocate buffers from the enlarged buffer zone.
The second instance of affirmative reply is when JSH must roll jobs to
complete the request. In this circumstance JSH will actually queue the
request for processing at a later time. It is the responsibility of
BFMAN to compare the new requested MEMMAX to the current MEMMAX to
determine when the request is complete. This comparison will be made
each time BFMAN is called with a request to allocate a buffer, and has an
outstanding JSH request.

It is possible to continue processing without having JSH allocate more
memory than initially exists. It is even certain that in many cases JSH
will be unable to respond to the request by immediately moving MEMMAX.

For input datasets this would mean suspending the stream until another
transfer terminated and a buffer was freed. For output datasets the SCB
state would remain SND but no data segments would be sent until another
stream terminated and buffer space was freed. In both instances SCP
would request STG action when preparing an LCP to output to the front end.

18.5 MESSAGE REQUEST CODES AND VALID RESPONSES

The following is a description of the codes used in fields SCPC and STGC
in the SST.
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Message codes and mnemonics are as follows:

Mnemonic Significance
ACK Acknowledge
BFRD Buffer ready
BFW Buffer wait

CAN Cancel

END End stream

PPN Postpone stream
PRBF Process buffer

Valid SCP and STG request and response codes are as follows:

Request codes

for SCP Responses by STG
STRT BFRD, BFW, END, CAN
PRBF BFRD, BFW, CAN, END (Output only)
END ACK, BFW, CAN (Input only), END (output only)
CAN ACK
PPN ACK

Response codes

for STG Succeeding responses by SCP
ACK STRT
BFRD PRBF, CAN, END, PPN
BFW PRBF, CAN, END, PPN
END END, CAN, PPN
CAN CAN
PPN PPN

The results of any file transfer will be that the STG message code
becomes an ACK, and the SCP message code is clear or zero. The STG code
is preset to ACK by SCP at logon.

18.6 DATASET STAGING EXAMPLES

The following examples show the sequence of events during staging to and
from COS. These examples are of a single file being transferred. No
other activity, (commands, displays, or error recovery) is presented.

The following abbreviations are used:

Abbreviation Significance

EOIL End of information

SCB Stream control byte

SCPC SCP code; field SCPC in the SST.
STGC STG code; field STGC in the SST.
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Staging in a dataset:

Front End SCp STG

SCB=RTS
SCB=RCV
Move info to SDT
Send dataset header
SCB=SND
Send a segment
SCPC=STRT, STGC=0
Activate STG
Allocate segment buffer
Allocate disk buffer
STGC=BFRD, SCPC=0
SCB=SND
SCB=RCV
SCB=SND
Send a segment
Swap SST & LXT segments
Store SGBC in SST
SCPC=PRBF, STGC=0
Activate STG
Move data to disk buffer
STGC=BFRD, SCPC=0
SCB=RCV
SCB=SND
Send a segment
Swap SST & LXT segments
Store SGBC in SST
SCPC=PRBF, STGC=0
Activate STG
Start move to disk buffer
Write disk buffer when full

SCB=SUS
SCB=SND
Reallocate disk buffer
Finish move to disk buffer
Reallocate segment buffer
STGC=BFRD, SCPC=0
SCB=RCV
SCB=END

Send a segment
Swap SST & LXT segments
Store SGBC in SST
SCPC=END, STGC=0
Activate STG
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Front End

SCB=END

SCB=1IDL

SCP

SCB=SVG

SCB=SVD

Staging out a dataset:

Front End

SCB=RCV

SCB=SUS

SCB=RCV

SCB=RCV

SCB=RCV

EOI

SM-0040

SCP

SCB=RTS

Move SDT info to header
SCB=SND dataset header

SCB=SND

SCPC=STRT, STGC=0
Activate STG

SCB=SND

SCB=SND
Send a segment

SCPC=PRBF, STGC=0
Activate STG

SCB=SND

18-13
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STG

Move data to disk buffer
Write disk buffer

Release disk buffer
Save dataset

Release segment buffer
STGC=ACK, SCPC=0

Allocate segment buffer
Allocate disk buffer
Begin reading into disk
buffer

Move data to segment buffer
Store SGBC in SST
STGC=BFRD, SCPC=0

Reallocate segment buffer
Start filling segment
buffer

Reallocate disk buffer
Set flag when reading to

Begin reading into disk
buffer
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Front End SCP STG

Store SGBC in SST
STGC=END, SCPC=0

SCB=RCV

SCB=END

Send a segment
SCB=SVG

SCB=END
SCB=SVD

SCPC=END, STGC=0
Activate STG
Release segment buffer
Release disk buffer
Delete output dataset
SCB=IDL
Release output dataset
STGC=ACK, SCPC=0

18.7 DATASET TRANSFER TERMINATION PROCESSING

The following tables are an overview of stream termination processing.
SCP always controls the start of stream initiation and termination, which
is a reflection of the STG status as subtask. In any kind of
termination, STG responds with an ACK, acknowledge. The following tables
show all abnormal termination cases and processing. The termination
cases with an STG message code are those in which STG found the error, or
for an output dataset transfer the end of information. The STG message
code occurs first. In these cases the next SCP message code request is
shown under SCPC. The SCP messadge code is the master request that causes
the stream termination. The STG response to this request is ACK,
acknowledge.

Input dataset:
Action on Action

Reason for termination STGC SCPC stream on job Messages

MC or PPN by station PPN IDL

CAN by station CAN IDL Abort CAN by FE

END from station END SVD Resume Save/Acquire OK
Operator kill CAN CAN Abort CAN by COS
Dataset already exists END CAN CAN Resume

I/0 error PPN PPN PPN

Error saving dataset CAN CAN CAN Abort CAN by COS
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Output dataset:

DATASET TRANSFER TERMINATION PROCESSING

Action on Action
Reason for termination STGC SCPC stream on job Messages
MC or PPN by station PPN IDL
CAN by station CAN iDL Abort
Operator kill CAN CAN Abort CAN by COS
End of data END END END Resume Dispose OK
I/0 error CAN CAN CAN Abort CAN by COS
Termination conditions Stager processing SCP processing

Job in OK
Dataset in OK

CAN or PPN on input

PPN on output

CAN or END on output
If not multitype
If multitype

SM-0040

Assign a JSQ

Call PDM with PMFCSI
Call PDM with PMFCSU
Release DATs in STP
Call DQM with DELOCATE
No processing

Call PDM with PMFCDO
Call DOM with DELOCATE
Release DATs in STP

18-15

Move SDT to QQRINPUT
Move SDT to Q@AVAIL
Move SDT to Q@AVAIL

Move SDT to QQOUTPUT
Move SDT to Q@AVAIL
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The Flush Volatile Device task (FVD) performs one function which is the
backing up of information contained on volatile devices. With the advent
of enhanced Buffer Memory and the Solid-state Storage Device (SSD), it
became possible to lose information between the time the system is shut
down and the subsequent startup due to the volatile nature of these
devices. FVD provides the mechanism to back up this information and in
conjunction with Startup, which restores the information to the device,
prevents the loss of information.

19.1 FVD INTERFACE WITH OTHER TASKS

FVD is called only by SCP through TSKREQ, with the device name of the
device to be flushed in INPUT+0. This request is made in conjunction
with a received operator function request of FLUSH.

Format:
3
0 8 16 24 32 40 48 56 63
INPUT+0 DVN
INPUT+1 Zero
Field Word Bits Description
DVN INPUT+0 0-63 Device name of the device to be
flushed

After determining that the flush request is correct and that all
conditions are met so the flush can proceed, a response is sent to SCP
through PUTREPLY.

Format:

0 8 16 24 32 40 48 56 63
OUTPUT+0 STATUS
OUTPUT+1 DVN
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Field Word Bits Description
Status OUTPUT+0 0-63 Error Status
V] No error; request accepted.
1 Illegal request
2 Device name not in EQT
3 Attempt to flush nonvolatile
device
4 Wrong device type to be flushed
5 No memory pool space available
for flush buffers
6 Error status from PDM on access

FVD also communicates with the PDM task to access the backup dataset and
with the DOM task to read the information from the device and write it to
the backup dataset.

19.2 SYSTEM TABLES USED BY FVD

FVD uses the following system tables:

EQT Equipment Table
DRT Device Reservation Table

FVD uses the EQT to determine physical characteristics about the device
being flushed.

FVD also uses Memory Pool One to provide space for its input/output
buffers.

19.3 FVD GENERAL FLOW

The FVD general flow is:
1. GETREQ is called to obtain the request.

2. The device name is checked against the EQT to insure that it is a
valid request.

3. PDM is called to access the corresponding backup dataset.
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4. Memory Pool One space is allocated for the I/0 buffers.

5. DOM is called to read information from the device and write to
the backup dataset.

6. A pseudo DRT is maintained to indicate any allocation units that
could not be backed up.

7. A header is written to the backup dataset; it contains

information showing the pseudo DRT and that a flush has been
performed.

19.4 INTERACTION BETWEEN FVD AND STARTUP

Even though FVD and Startup do not directly communicate, they still must
interact to accomplish the flush/restore procedure. Startup must create
the backup dataset $dname, where dname is the device name, and FVD

must write a header to the backup dataset so Startup can recognize that a
flush has occurred and can use the pseudo DRT to determine what flushed
information is valid.
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The Control Statement Processor (CSP) is a system program that executes
in the user field. CSP initiates the job, analyzes, and stores the
various elements of the control statements (that is, cracks them),
processes system verbs, advances the job step by step, processes errors,
and ends the job.

20.1 SYSTEM TABLES USED BY CSP

CSP uses system tables to communicate with STP tasks and system or
user-supplied programs. These tables are located in the user field or in
JTA and are preserved or updated by CSP, STP, or other programs during
the duration of the job. The tables CSP uses are:

DSP Dataset Parameter Area
JCB Job Communication Block
LFT Logical File Table

Detailed information for these tables is available in the COS Table
Descriptions Internal Reference Manual, publication SM-0045.

20.1.1 DATASET PARAMETER AREA (DSP)

The Dataset Parameter Area (DSP) contains dataset status and information
needed for I/0. It begins at the address specified in the JCDSP field of
the JCB. 1Individual DSP addresses are specified in the LFT. CSP,
through EXP, makes a DSP for $OUT, $IN, and any other datasets known to
the job.

20.1.2 JOB COMMUNICATION BLOCK (JCB)

The Job Communication Block (JCB) is the first 200g words of the user
field. CSP places the current control statement in cracked and uncracked
format and information for accessing or building I/0 buffers, DSPs, and
LFTs in the JCB. Other information is also be maintained there.
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20.1.3 LOGICAL FILE TABLE (LFT)

The Logical File Table (LFT) is located at the address specified in the
JCLFT field of the JCB. CSP, through EXP, makes entries for $0UT, $IN,
and any other datasets or aliases known to the job. The LFT entries
point to the DSPs.

20.2 THEORY OF OPERATION

The CSP binary is loaded during system generation and is copied to the
user field when the job is initiated. The job's control statements are
passed to CSP from the first file of the dataset named jobname. Exits
are by normal exchange sequence. CSP initiates the job, cracks control
statements, processes some system verbs, advances the job step by step,
processes errors, and ends the job.

20.2.1 CsP LOAD PROCESS

During system generation, a copy of CSP is appended to the end of the STP
image. During system startup, this copy of CSP can remain in memory
immediately following the end of non-Startup code, or it can be written
to disk by Startup. The placement of CSP is determined by an
installation parameter. The installation can cause Startup to make
multiple copies of CSP to reduce conflicts when loading from disk if it
chooses to make CSP disk resident. When the job is submitted, Job
Scheduler (JSH) allocates memory for the job, sets up the Job Table Area
(JTA) , and causes the Exchange Processor (EXP) to copy CSP into the user
field at location (BA)+200g. Following loading, CSP is ready to
process a control statement. Any user program called as a result of
processing the control statement is loaded over CSP. When the user
program ends, CSP is again loaded into the user field. Since CSP
executes in the user field, it is subject to roll in/roll out procedures
the same as a user program.

CSP executes as a user program and shares the user exchange package, JTA,

JCB, LFT, DSPs, and 1/0 buffers with user programs. CSP may, however,
make some requests of STP not allowed by a user program.

20.2.2 ENTRY AND EXIT CONDITIONS

CSP assumes that a control statement file for the job has been staged
from the front-end processor to the COS mass storage as the first file of
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the dataset jobname (jobname is specified with the JN parameter of

the JOB control statement). Control statements are passed by STP from
the disk to CSP using the control statement buffer (CSB) of the JTA as
the input buffer.

Also, if it is the first time into CSP, register S7 contains a status
from the job's input System Dataset Table (SDT) entry. This status
determines which log message, if any, is to be issued by CSP immediately
following the processing of the JOB control statement. It may also cause
CSP to terminate the job immediately. This status is used by recovery of
rolled jobs to inform users of jobs that were rerun by system recovery or
that could not be recovered and were also not rerunnable.

Entry condition

When control returns to CSP, status is passed in registers SO and Sl.
The EOF status for $CS is passed in S0. The status is equal to 1 (EREFR)
only at absolute job end, when CSP writes the trailer messages to $LOG.

The EOF status is checked only if a control statement is not in the JCB
buffer.

The job initiation status is passed in Sl. It is 1 for job initiation
and 0 thereafter. If (S1)=1, (S7) is significant.

0 8 16 24 32 40 48 56 63
SO EOF
Sl JFL
S7 JST
Field Bits Description
EOF 0-63 3CS end of file status:

1 EREFR; absolute job end.
0 Not end of file

JFL 0-63 Job Initiation flag:
1 Job initiation

0 Subseguent entry

JST 0-63 Job status at initiation (recovery, etc.):
significant only if JFL is 1.
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Exit conditions

Exits from CSP are generally through the normal exchange sequence
described in section 8. The exit and reentry conditions for the system
calls are documented with the system task calls. Reentry from most calls
is to the instruction following the EX instruction. One exception, which
is important for the functioning of CSP, is the F$TRM call.

When CSP makes an F$TRM call, it has prepared all output datasets for
return to the front-end processor and passes no other values to STP. CSP
is never again reentered for that job.

20.2.3 BEGIN JOB

CSP begins a job by first opening the user logfile and entering a
headline message. Next, it processes the JOB control statement, which
must be the first statement in the control statement file. The job
parameter values are set according to the arguments in the JOB
statement. Next, the control statement file ($CS) undergoes block
validation. If not successful, the job terminates. LFT entries, DSPs,
and I/0 buffers are made for $OUT and $IN. Unit names FT05 and FT06 in
the LFT are created for $IN and $OUT, respectively.

Depending on the status that EXP passed to CSP in S7, a message may be
written to the user and system logs, immediately following the JOB
statement. Sometimes this message represents a fatal error from Startup,
in which case CSP terminates the job immediately.

20.2.4 CRACK STATEMENTS

CSP makes a request to STP to place one control statement in the JCCCI
field of the JCB and in the logfile. CSP then cracks the statement into
verb, separators, keywords, and values. It places the cracked statement
in the JCCPR field of the JCB. The cracked format is described in the
Library Reference Manual, CRI publication SR-0014. In the cracked
format, the parameter keywords and values are available for processing by
CSP, by system-supplied programs, or by user-supplied programs.

20.2.5 PROCESS STATEMENTS

Every statement is a user's request for some action and is associated
with either a system verb, a dataset verb, or a library-defined verb.
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System verbs are processed by the system (CSP and/or STP).

Dataset verbs are processed by loading a program into the user field and
then executing it. The dataset is either local to the job or resident in

the System Directory (SDR). A library-defined verb corresponds to an
entry in a named library which is either loaded into the user field and
executed or treated as the current control statement file.

System calls

In processing control statements, CSP makes frequent system calls to
STP. These calls are described in section 8.

Parameters

Job processing requires assigning values to many parameters. Most
parameters have default values; some have a second default value called a
keyed value. Other parameters have no default values and require that
the user specify a value. The default values for a given control
statement are contained in a default list. Also included in the list are
keywords and the destination address for the final value.

CSP sets the parameter values by using the statement keyword to locate
the default list entry, taking the user-specified value if the keyword is
equated to a value, taking the keyed value if the keyword stands alone,
or taking the default value if the keyword does not appear in the control
statement. The value is then entered at the address specified in the
default list. If there is no default value or keyed value, the sign bit
is set in these words. If the user does not specify a value, the sign
bit remains and an error results.

20.2.6 ADVANCE JOB

A job step, the result of a control statement, consists of the execution
of a program in the user field. The program may be CSP, or it may be a
user-called program which is initiated by CSP and/or LDR. CSP advances
the job, step by step, in the sequence specified by the control
statement file. These steps are summarized under CSP Step Flow.

20.2.7 ERROR EXIT PROCESSING

As CSP advances the job, it alters the normal sequence from that of the
control statement file if an error occurs. If an error is detected in
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the JOB statement or if the control statement file contains block
structure errors, all other statements in the control file are ignored
and the job is not processed. If the error occurs for any other control
statement, CSP makes an ABORT system call. The Exchange Processor (EXP)
then performs the control statement processing.

Once an error is encountered, all statements are skipped until an EXIT
control statement is found in the control statement file. If an EXIT is
found, job processing resumes with the control statement after the EXIT
statement; however, the statements after EXIT are processed only after an
error; they are never seen unless an error occurs.

The job is ended if there is no EXIT control statement in the remainder
of the control statement file.

20.2.8 END JOB

Every job goes through the end job procedure whether or not an error
occurs. End of job and job accounting messages are placed in the logfile
($LOG) , and CSP makes a job termination system call, F$TRM. The Exchange
Processor (EXP) completes job termination. $LOG is written to $0UT; $OUT
is closed; buffers for datasets which are open in write mode and are
permanent or have a disposition code other than scratch are flushed; the
name of the $OUT dataset is changed to the job name; and the dataset is
routed to the front-end processor. Finally, the user area is released to
the system.

20.3 RECOVERY STATUS MESSAGES

CSP can issue messages immediately following the JOB control statement.
These messages are described in the CRAY-OS Message Manual, publication
SR-0039. They are issued in response to a status code sent by EXP on the
first entry into CSP. This status code acts as an index into a table of
message control words. If the message control word indicates that the
status is fatal, CSP ends the job immediately; if it indicates that the
status is nonfatal, CSP continues normally.

Message control word format:

01l 40 63
F/NF A N//77777777/7//77/77777/7777/7///////7) addr
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Field

F/NF

addr

STATEMENT PROCESSOR CSP STEP FLOW
Bits Description
0 Flag:
1l Fatal

0 Nonfatal

40-63 Address of message text. The message must be
terminated by a zero byte.

20.4 CSP STEP FLOW

The system processes jobs and errors as outlined below and diagrammed in
figure 20-1.

Initiate the job:

l.

5.

6.

7.

Process

1.

SM-0040

Copy system bulletin to logfile if it exists and is required by
the installation.

Enter system header into logfile.

Process JOB statement, ending job if any errors encountered.
Skip this step if job is interactive.

If CSP received recovery status:

a. Issue corresponding message to logfile.
b. Terminate job if status indicates to do so.

Validate the structure of $CS if the job is not interactive;
terminate the job if any errors found.

Assign the datasets $IN and $OUT.

Jump to job advancement.

control statements:

Examine JCB for a control statement. If there is none, request

one through F$GNS; if there are no other statements or the system
has requested termination, end the job.
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INITIATE

JOB
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THE JOB
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JOB END
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VERB
[ PPFILE | EXP )
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| JUMP TO CALL csp
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Figure 20-1. CSP control statement flow diagram
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2. 1Initialize verb characteristics; such as aborting when syntax
errors are encountered, echoing statement to logfile, and

processing of apostrophes and parentheses during statement
cracking.

3. Get verb from statement; determine if it is a system verb. If
so, get the defined characteristics and the processing address
from the system verb table and continue with step 7.

4. Determine if verb is a local dataset. If so:

a. Set processing address to LGO.

b. Set up for entry to LGO; open the dataset.

c. Set verb characteristics to defaults: echo statement
before cracking; abort, if errors encountered during
cracking; delete apostrophes from strings they delimit.

d. Continue with step 7.

5. Determine if verb is an entry in one of the accessible libraries
in the library searchlist. If so, process according to the entry
type:

Absolute entry:

a. Set processing address to LGO.

b. Position library to selected entry.

c. Set up ODN and DSP to that of current library.
d. Use default verb characteristics.

e. Continue with step 7.

Procedure entry:

a. Position library to selected entry.

b. Set processing address to PPFILE.

c. For verb characteristics: apostrophes are retained in the
strings they delimit (for JCL expressions), statements are
not echoed.

d. Continue with step 7.

6. Assume that verb is a dataset resident in the SDR and use default
verb characteristics.

7. Echo statement to logfile if characteristics indicate to do so.

8. Ensure that if accounting is mandatory, the ACCOUNT statement
appears after the JOB statement.
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9. Crack statement, suppressing abort if an error occurs. If the
verb was continued illegally or a cracking error occurred with
the verb characteristics indicating abort, advance job through an
abort.

10. Jump to processing address determined in steps 3 through 6.
End job by CSP or EXP request:
1. Close punch and plot datasets.
2. If CHARGES program is to execute (installation defined):
a. Indicate special CSP reentry through a flag in the JCB,
b. Load CHARGES program from SDR via LGO routine.
c. Reenter CSP from system to finish termination through F$TRM.
Error Processing:
1. Enter error message into logfile and then end the job, if:
® First control statement is not JOB,
® The JOB statement contains an error, and
® Block structure errors are in $CS.
2, Enter an error message into the logfile and abort the job if an

error is detected while processing any other verb (CSP, system,
or user).
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THE COS SECURITY SYSTEM A

Security on the Cray Computer System is the mechanism within COS to
prevent unauthorized access and use of user information while allowing
the system manager a means of controlling access to the system and its
data.

The concept of security is divided into three topics: Direct control of
the user, defining and tailoring the specific security system, and actual
COS implementation of security.

A.1 THE USER

Every user of COS has the following attributes relating to the COS
security system:

® User number. The user number is distinct from the account
number. The account number identifies the user for recording
resource use; the user number identifies the user for system
access purposes.

® Password. The password is used to ensure that only authorized
users have any access whatsoever to COS.

® Privilege set (or mask). The privilege set defines exactly what
types of access a specific user may have to the various functions
and capabilities of COS.

User profiles (user number, password, allowed privileges) are maintained

in the $ACCT and $VALIDATION system files. Every user must be identified
to the system with an ACCOUNT statement.

A.2 COS SECURITY MANAGEMENT

The COS system manager defines two aspects of the security system:
profiles for all valid users of the system, and the privileges of COS
itself.
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A.2.1 DEFINING USER PROFILES

COS user profiles are set up using the ACCTDEF and PRVDEF utilities
described in CRI publication SM-0044, the COS Operational Aids Reference
Manual.

ACCTDEF creates and maintains $ACCT, the database of valid account
numbers and passwords.

PRVDEF creates and maintains $VALIDATION, the database of valid user
numbers and passwords. PRVDEF also allows the site to define for each
user which privileges that user is allowed. Each possible privilege is
assigned a privilege flag. These privilege flags are written to
$VALIDATION for later use during user validation (ACCOUNT processing).

The passwords stored in the user validation dataset are stored in an
encrypted form (when I@QCRYPT=1, as described below), thereby requiring
both the validation dataset generator (PRVDEF) and the Control Statement
Processor (CSP) to have some means of encrypting the supplied passwords
before writing them or reading them. Password encryption is actually
performed by STP common routine PWENC.

A.2.2 DEFINING SYSTEM PRIVILEGES

The security level of COS as a whole must be defined by the system
manager. The four defined levels of security are controlled by the
installation parameters I@SLVL and I@CRYPT. Note that in all modes, mere
system access is enforced by ACCOUNT processing. The modes available are:

QUIET. All privilege checks are in place and processed, but any
illegal requests are processed without notification as if there were
no checks being made (I@SLVL is -1).

WARN. All privilege checks are in place and processed, but any
illegal requests are honored. However, the user is warned that an
illegal request has been made, and all security tracking messages are
entered into the system log dataset (IQSLVL is 0).

ABORT. All privilege checks are in place and processed and the user
is aborted if an illegal request is received by COS. All security
tracking messages are entered into the system log dataset (I@SLVL is
+1).

CRYPT. CRYPT is the same as ABORT mode but with the added feature of
password encryption (I@QCRYPT is 1 and I@SLVL is 1).
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Since many of the modules residing in the System Directory (SDR) require
privileges which the general user should not be allowed to have, each
program residing in the SDR must have its own set of privileges and
restrictions defined. This is done at utility generation time using
Loader control statement parameters GRANT, SECURE, NOECHO. In fact, some
of the system utilities contain information which should be secured, such
as dataset passwords. In order to prevent the unauthorized user from
seeing this data, these modules should be saved as execute-only

datasets. Some of the modules residing in the SDR should be removed and
saved using passwords; these include JCSDEF, ACCTDEF, and EXTRACT.

A.3 SECURITY IMPLEMENTATION

In order to properly control the operation of the system and its
resources, it will sometimes be necessary to override the security
features described here. This is accomplished by identifying the
privileged requests and functions in COS and restricting use of these to
authorized users. This identification of the user (and the user's
privileges) is accomplished through the ACCOUNT statement. This, then,
means that an ACCOUNT statement is required for the security mechanism
described here to work, since the ACCOUNT program will read the
$VALIDATION dataset to obtain the privilege flags defined for each user
number. These flags can be set or cleared at any time by the site
manager with the PRVDEF utility. When the user is validated at job
initiation, the user's privilege flags are moved into the JTA and
maintained for the duration of the job.

In order to provide further security for passwords, all passwords are
immediately encrypted upon definition, and are forever after stored in
their encrypted form. This prevents problems when listings or dumps
containing passwords are left in a place available to public or prying
eyes. Using l-way encryption methods, it is possible to secure the
passwords even if the encrypted password and the encryption method are
known.

The encryption of passwords presents special problems regarding front
ends and stations. Passing Cray-encrypted read, write, and maintenance
passwords to a station would be meaningless to the front end. For this
reason, passwords (the R, W, and M parameters on the ACCESS, SAVE,
MODIFY, PERMIT, DISPOSE, and ACQUIRE control statements) are defined to
apply only to Cray resident datasets. Any passwords needed on the
front end can be sent in either the text field or station slot area.

System security entails more than just limiting users to privileged
functions to which they are entitled. A means of limiting which users
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are allowed use of the system must also exist. This limitation stems
from factors such as including excessive privileged request violations,
user number/password pairs entered incorrectly an excessive number of
times, or not changing the password often enough to guarantee the
required amount of security. The $VALIDATION dataset contains
information necessary to track user system accesses and violations.
$VALIDATION is updated each time the user enters the system to record
such information as number of system accesses, date and time of last
access, and any other items that the site needs to track. $VALIDATION
also contains information as to whether the user is currently disabled
from accessing the system and, if so, why, when and by whom.

A.3.1 SECURITY MANAGEMENT UTILITIES

The utilities ACCTDEF, PRVDEF, and LDR are used as described in the
previous section to define and manage the security system.

A.3.2 ACCOUNT STATEMENT

The user is introduced to COS through the ACCOUNT statement which
validates the user number/password pair and account number/password

pair. A job is processed only if the user number/password pair and the
account number/password pair (if specified) are valid. ACCOUNT
processing is required to read the privilege words for the user from
$VALIDATION and request that they be moved to the Job Table Area (JTA)
for use throughout the life of the job. At the same time, certain fields
in the dataset are updated. Job/user validation includes the following:

1. Default values are provided for user number and privileges.

2, If either accounting or security is enabled, the ACCOUNT
statement is required and the following steps take place;
otherwise, the user is validated to access the system.

3. Determine the job's user number and password:

a. If the ACCOUNT statement contains a US parameter, it is
used as the user number. If not, the US parameter from the
job statement is checked. If present, it is used as the
user number; if not, the account number is used.

b. If the ACCOUNT statement contains a UPW parameter, it is
used as the user password. If not, the account password is
used.

c. The results from the above steps must be two nonzero values
(that is, there must be a user number/password pair) if
security is enabled (I@SLVL positive) or the "no password
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d.

is necessary" privilege has been defined for the user by
PRVDEF. If either the user number or password is not

available, the job is terminated.
The result is stored for the ACCOUNT program.

4. ACCOUNT processing is performed:

The ACCOUNT module is loaded from the SDR with SCPRIV
privileges.

An F$PRV request is made to set the system dataset
ownership value.

The system $VALIDATION dataset is accessed uniquely (for
write permission).

The user number entry is located and the user
number/password pair is checked; if invalid, the job is
terminated.

The entry is validated to be enabled; if not, the job is
terminated.

The entry is checked for violation count exceeded; if so,
the job is terminated.

The entry is checked for password expired; if so, the job
is terminated.

The user entry is updated to indicate latest logon
date/time and count, and the dataset is released.

The user is validated for system access. An F$§PRV request
is made to move the privilege words into the JTA and set
the dataset ownership value field to the user number.

5. The account number and password are validated:

a.

b‘
c.

d.

An F$PRV request is made to set the dataset ownership value
to the system value.

The $ACCT dataset is accessed.

The account number/password pair is checked; if they do not
agree, the job is terminated.

The user is permitted to access the system. The $ACCT
dataset is released.

6. The job is advanced. This resets the dataset ownership value to
the user number.

A.3.3 SYSTEM ACTION REQUESTS

The User Exchange Processor (EXP) processes most of the security checks
since EXP is the task that provides the interface between what the user
wants to do and the rest of the system. The security checking EXP
performs is described in section 8.
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A.3.4 DATA SECURITY

The COS security mechanism provides data security in several ways.

Password blanking

The Control Statement Processor (CSP) prevents the writing of control
statements to the logfile immediately. CSP waits until the statement is
cracked by GPARM before echoing it. GPARM is responsible for editing the
secure parameters from the control statement. The secure parameters are
identified by the parameter definition list of the parameter to be
secured (the initial output array address word). The secure parameter is
edited out of the control statement buffer before it is written to the
logfile (for example, SAVE, DN=dn, R=rpass, ID=id. is echoed as

SAVE, DN=dn, R=, ID=1d.).

Control statement suppression

One goal of COS security is to allow the user to execute programs in as
secure an environment as possible. One mechanism for proprietary program
security is control statement suppression; other mechanisms (secure
memory and secure datasets) are described later in this section. The
Loader NOECHO directive is used when building a secure absolute program
module to suppress writing the current control statement to the user
logfile. That is, the control statement that invoked the actual loading
into memory for execution is not written to the user logfile by the
loader or by CsP.

Password encryption

Password encryption is described at the beginning of this section. Two
situations exist where password encryption is bypassed:

® A dataset's password is lost. A user with the SCACES privilege
allowed may access a user-saved dataset without passwords which
can then be modified to set new passwords.

e PDSDUMP and PDSLOAD need only use encrypted passwords. PDSDUMP

and PDSLOAD read encrypted passwords directly from the DSC, so
password encryption is redundant for dump and load requests.
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Secure datasets

Secure datasets are released at job step advance with their buffers
cleared. The automatic release can be overridden with an F$DSD request
as described in section 8. Secure modules are created by the Relocatable
Loader when the SECURE parameter is specified. Each dataset created
while a secure module is executing is released at the end of that job
step unless specifically exempted by a F$DSD request.
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ADDING A TASK

Adding a task to the System Task Processor (STP) affects many areas of
the system. This section provides a brief guideline for implementing a
task consistent with system conventions.

B.l TASK ID

Each task has a symbolic ID and a numeric ID. The symbolic task ID is
the label of a word containing the numeric ID. These IDs may be in
noncontiguous words.

When defining a new task, the programmer assigns a 5-character symbolic
ID to a word (in the form axxID, where xxx is unique to the task) and
defines an integer (0 to 31) to be stored in the word. Usually, the
integer represents the next available task number.

Example:
Location|Result Operand Comment
1 10 20 35
NEWID CON 0 New task ID word in STP tables
(about STPTAB.407)

Each task added to the system should also have a unique UPDATE deck
name. Each task has a separate CAL IDENT, and the name specified on the
IDENT statement should usually match the UPDATE deck name. Any
references to tables or data areas in the STP tables module require an
EXT statement in the task and possibly an ENTRY statement in module
STPTAB. Any data areas used only by the new task that need not be
printed in the AUTODUMP, should be included in the task code; such areas
should not be added to STPTAB.

All modules containing calls to the system error-halt macros (ERRxXxX)
require a statement defining ERROR1l as external (EXT). All modules
require EXT statements for the intertask communication modules (CMODSs)
they use (for example, TSKREQ, PUTREQ, and so on) and for utility
routines (such as CHAIN, MEMAL, and so on).
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Module STP requires an EXT statement for the address of the first
instruction to be executed during initialization of the task. This EXT

statement is necessary for the proper creation of the task. An ENTRY
statement is required in the task for the symbol specified in the EXT

statement.

An ENTRY in the module and a matching EXT in STPTAB should also be
provided so that the table in the common data area pointing to the
beginning of each task can be expanded to include the new task. The ID
word described above must also be defined as an ENTRY, and a
corresponding EXT is required in STP.

Other ENTRY and EXT statements can be required by the addition of a new
task, depending on the needs of the task.

B.2 INTERTASK COMMUNICATION

The task communication subroutines (PUTREQ, GETREQ, and so on) use the
system constant MAXTN (defined in COSTXT) to determine how many tasks
exist. When adding a new task, MAXTN must be incremented to reflect the
number of tasks in the system. Since the tasks number from 0, MAXTN has
the value of the first illegal task number.

Requests and replies are contained in communications modules (CMODs),
obtained from a memory pool. When a new task is added, the size of this
memory pool should be reexamined.

The CMODs are controlled by the communications module chain control
(CMCC) . When a new task is added to the system, a CMCC must be created
to accommodate communication from all tasks to the new task.
Additionally, each existing CMCC must be expanded to facilitate
communication between the new task and all previously existing tasks.

The CMCCs are ordered and accessed according to numeric task ID.
Therefore, changes must be properly handled. The CMCCs must be
structured as illustrated in section 3.

The new task and other STP tasks must use the common communication
subroutines (TSKREQ, PUTREQ, GETREQ, PUTREPLY, and GETREPLY) for all
intertask communication. Refer to section 3 for a detailed description
of intertask communication.
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B.3 TASK I/0

Tasks should use Task I/0 (TIO) for system I/0 on blocked datasets.

B.4 TASK SUSPENSION

Code the task so that it has a single suspend point.

B.5 TASK CREATION

Insert a Create Task request (CTSK) to EXEC into task 0 (deck STP) so the
new task can be scheduled for execution. Be sure to use the same task ID
for this call that was used in intertask communication.

The CTSK call also generates the task's entry into the System Task Table
(STT), sets the task's priority and execution address, and identifies its
exchange package. The STT is large enough to accommodate 32 tasks.

The interaction of the new task with the rest of STP is governed by the
task priority set on the Create Task call. The higher the task's
priority, the more responsive it is to service requests. The COS task
priorities ensure minimum response time to external interrupts. Task
priorities are generally arranged so those tasks having the least to do
with external interrupts have the lowest priorities. The priority of a
new task should be chosen to be consistent with this convention. High
priority is reflected by a small value in the CTSK priority field.

B.6 TASK EXECUTION

The new task can execute as a result of implicit or explicit calls. If
called implicitly, it is triggered by the expiration of a time event or
by an interrupt on a pseudo channel. For interrupts to be recognized and
correlated with a task, the task must be assigned to the channel through
an ARES, FET, or I/0 request of EXEC. ARES assignments are usually made
during task initialization. The FET and 1/0 assignments currently are
made dynamically by the Station Call Processor (SCP) and Disk Queue
Manager (DQM) tasks. It is unlikely any new task would make FET and I/0O
calls, since by doing so they could cause serious conflicts in the
system. Similarly, no new task can make an ARES call unless a new pseudo
channel is added.
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Task execution is triggered by an explicit call whenever another task
makes an RTSS or RTSK call to EXEC for the task. Such calls should use
the symbolic name of the task.

B.7 MODIFICATION TO FDUMP

The data file used by FDUMP to direct AUTO dumping should be modified to
include the new task so a properly formatted dump can be taken.
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A

Abort - To terminate a program or job when a condition (hardware or
software) exists from which the program or computer cannot recover.

Absolute address - (1) An address that is permanently assigned by the
machine designator to a storage location. (2) A pattern of characters
that identifies a unique storage location without further modification.
Synonymous with machine address.

Absolute block - Loader tables consisting of the image of a program in
memory, which can be saved on a dataset for subsequent reloading and
execution.

Address - (1) An identification, as represented by a name, label, or
number, for a register, location in storage, or any other data source or
destination such as the location of a station in a communication
network. (2) Any part of an instruction that specifies the location of
an operand for the instruction.

Allocate - To reserve an amount of some resource in a computing system
for a specific purpose (usually refers to a data storage medium).

Alphabetic - A character set including, $, %, @, as well as the 26
uppercase letters A through Z.

Alphanumeric - A character set including all alphabetic characters and
the digits 0 through 9.

Arithmetic operator - Part of an expression that indicates action to be
performed during evaluation of expression; can be symbolic character
representing addition, unary plus, subtraction, unary minus,
multiplication, or division.

Assemble - To prepare an object language program from a symbolic language
program by substituting machine operation codes for symbolic operation
codes and absolute or relocatable addresses for symbolic instructions.

B

Base address - The starting absolute address of the memory field length
assigned to the user's job. This address is maintained in the base
address (BA) register. The base address must be a multiple of 20g.
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$BLD - A dataset on which load modules are placed by a compiler or
assembler unless the user designates some other dataset.

Blank common block - A common block into which data cannot be stored at
load time. The first declaration need not be the largest. The blank
common block is allocated after all other blocks have been processed.

Block - (1) A tape block is a collection of characters written or read as
a unit. Blocks are separated by an interblock gap and may be from 1
through 1,048,576 bytes. A tape block and a physical record are
synonymous on magnetic tape. (2) In COS blocked format, a block is a
fixed number of contiguous characters preceded by a block control word as
the first word of the block. The internal block size for COS is 512
words (one sector on disk). 1In Cray manuals, the terms tape block and
512-word block are consistently used to distinguish between the two uses.

Block control word — A word occurring at the beginning of each block in
the COS blocked format that identifies the sequential position of the
block in the dataset and points forward to the next block control word.

BOT - Beginning of tape; the position of the beginning—of-tape reflective
marker.

BOV ~ Beginning of volume. See BOT.

BPI - Bits per inch. COS supports the 1600 and 6250 bpi recording
densities.

Buffer - A storage device used to compensate for the difference in rate
of flow of data, or time of occurrence of events, when transmitting data
from one device to another. It is normally a block of memory used by the
system to transmit data from one place to another. Buffers are usually
associated with the I/O system.

Buffer Memory - A memory (composed of 64-bit words) in the I/O Subsystem
common to all I/0 Processors.

C

Call - The transfer of control to a specified closed routine.

Card image - A one-to-one representation of the contents of a punched
card, for example, a matrix in which a 1 represents a punch and a 0

represents the absence of a punch. In COS blocked format, each card
image is a record.
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Catalog (noun) - A list or table of items with descriptive data, usually
arranged so that a specific kind of information can be readily located.

Channel - A path along which signals can be sent.

Character - A logical unit composed of bits representing alphabetic,
numeric, and special symbols. COS software processes 8-bit characters in
the ASCII character set.

Code - (1) A system of character and rules representing information in a
form understandable by a computer. (2) Translation of a problem into a
computer language.

Common block - A block that can be declared by more than one program
module during a load operation. More than one program module can specify
data for a common block but if a conflict occurs, information from later
programs is loaded over previously loaded information. A program can
declare no common blocks or as many as 125 common blocks. The two types
of common blocks are labeled and blank.

Conditional control statement block - Defines the conditions under which
a group of control statements are to be processed. The statements which
define the block and conditions are: 1IF, ELSE, ELSEIF, and ENDIF.

Control statement - The format, consisting of a verb and its parameters,
used to control the operating system and access its products. Directives
are used to control products.

Control statement input file - A dataset containing valid control
statements as its first file.

$CS - A primary control statement input file.

D

Data - (1) Information manipulated by or produced by a computer program.
(2) Empirical numerical values and numerical constants used in arithmetic
calculation. Data is considered to be that which is transformed by a
process to produce the evidence of work. Parameters, device input, and
working storage are considered data.

Dataset - A quantity of information maintained on mass storage by COS.
Each dataset is identified by a symbolic name called a dataset name.
Datasets are of two types: temporary and permanent. A temporary dataset
is available only to the job that created it. A permanent dataset is
available to the system and to other jobs and is maintained across system
deadstarts.
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Dataset name verb — A verb that is the name of a dataset. See local or
system dataset name verb.

Deadstart - The process by which an inactive machine is brought up to an
operational condition ready to process jobs.

Debug - To detect, locate, and remove mistakes from a routine or
malfunction of a computer. Synonymous with troubleshoot.

Delimiter - A character that separates items in a control statement or a
directive; synonymous with separator.

Density - See tape density.

Device - A piece of equipment that mechanically contains and drives a
recording medium.

Directive -~ A command used to control a product, such as UPDATE.

Diagnostic - (1) Pertaining to the detection and isolation of a
malfunction or a mistake. (2) A message printed when an assembler or
compiler detects a program error.

Disposition code - A code used in I/0 processing to indicate the
disposition to be made of a dataset when its corresponding job is
terminated or the dataset is released.

Dump - (1) To copy the contents of all or part of a storage device,
usually from internal storage, at a given instant of time. (2) The
process of performing (1). (3) The document resulting from (1).

E

End-of-data delimiter - Indicates the end of a dataset. In COS blocked
format, this is a record control word with a 17g in the mode field.

End-of-file delimiter - Indicates the end of a file. (1) In COS blocked
format, this is a record control word with a 16g in the mode field.
(2) On magnetic tape, this is a tapemark.

End-of-record delimiter - Indicates the end of a record. (1) In COS
blocked format, this is a record control word with a 10g in the mode
field. (2) In an ASCII punched deck, this is indicated by the end of
each card.
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Entry point — A location within a block that can be referenced from
program blocks that do not declare the block. Each entry point has a
unique name associated with it. The loader is given a list of entry
points in a loader table. A block can contain any number of entry points.

An entry point name must be 1 to 8 characters and cannot contain the
characters blank, asterisk, or slash. Some language processors (for
example, FORTRAN) may produce entry point names under more restricted
formats due to their own requirements.

EOD - End-of-data on tape. The definition of EOD is a function of
whether the tape is labeled or nonlabeled and of the type of operation
being performed (input or output). When reading a labeled tape, EOD is
returned to the user when an EOFl trailer label is encountered. When
reading a nonlabeled tape, EOD is returned when a tapemark is read on the
last volume in the volume list for a particular dataset. When writing a
labeled or nonlabeled tape, EOD processing is initiated by a write EOD,
rewind, close, or release request.

EQF -~ End-of-file on tape.

EOI - End-of-information; see EOD.
EOR - End-of-record on tape.

EQOT - End-of-tape; a status, set only on a write operation indicating
sensing of the end of the tape reflective marker.

EQV - End-of-volume. On output, EOV occurs when end-of-tape (EOT) status
is returned on a write operation. This status occurs when the EOT
reflective marker is sensed by the tape device. For input of a labeled
tape dataset, EOV occurs when an EOV1 trailer label is read; for input of
a nonlabeled dataset, EOV is returned when a tapemark is encountered and
the volume list is not exhausted.

Exchange package - A 16-word block of data in memory which is associated
with a particular computer program or memory field. It contains the
basic parameters necessary to provide continuity from one execution
interval for the program to the next.

Expression (JCL parameter expression) - A series of characters grouped
into operands and operators which are computed as one value during
parameter evaluation; should be delimited by parentheses.

External reference - A reference in one program block to an entry point
in a block not declared by that program. Throughout the loading process,
externals are matched to entry points (this is also referred to as
satisfying externals); that is, addresses referencing externals are
supplied with the correct address.
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F

File - A collection of records in a dataset. 1In COS blocked format, a
file is terminated by a record control word with 16g in the mode field.

Filemark - See tapemark.

Foreign label - A special condition that can occur during the label scan
at the beginning of a tape. If a NOT CAPABLE status is returned on a BOV
label scan, TQM declares the tape to be foreign labeled (FRN) which
protects a 7-track tape or a 9-track, 800 bpi tape from being accidently
destroyed.

Formal parameter specifications - Parameters in a procedure definition
which identify the character strings within the procedure body that can
be substituted during the procedure's evaluation.

Front-end processor - A computer connected to a Cray mainframe channel.
The front-end processor supplies data and jobs to the Cray computer and
processes or distributes the output from the jobs. Front-end systems are
also referred to as stations in Cray publications.

G

Generic name - Tape resource requirements are expressed using
installation-defined generic names. COS supports up to 16 generic
names. A deneric device name is used to group tape devices according to
some common characteristics. Generic names are defined at system
assembly time. Installations can define additional generic names
according to their needs. Standard COS provides one generic device name:

*TAPE Device capable of 6250 and 1600 bpi

H

HIM - High limit of memory, the highest memory address available to the
user for program and data area.

$IN - A dataset containing the job control language statements as well as
the source input and data for compilers and assemblers, unless the user
designates some other dataset (FT05 for example).

SM-0040 Glossary-6 C



GLOSSARY J

In-line procedure - A procedure defined in a control statement file.

Input/Output - (1) Commonly called I/0. To communicate from external
equipment to the computer and vice versa. (2) The data involved in such
a communication. (3) Equipment used to communicate with a computer. (4)
The media carrying the data for input/output.

Integer constant - Specifies an octal value or a decimal value that can
be signed as positive or negative.

Interchange format - One of the two ways in which tape datasets can be
read or written. Each tape block of data corresponds to a single logical
record in COS blocked format. Interchange format is selected by setting
DF=IC when a tape dataset is accessed. As far as I/0 routines in the
Cray mainframe are concerned, interchange datasets must be in COS blocked
format because the COS blocked structure (BCWs and RCWs) is used to
describe each tape block read or written. This blocked structure allows
the user to write or read variable-length tape blocks at high speed with
data resolution to the 88-bit byte level of the tape device. The record
control word (RCW) is used to define the tape block length on output and
to describe the block length on input. No BCW or RCW ever appears in the
data written on the tape.

Interblock gaps - The physical separation between successive tape blocks
on magnetic tape.

I/0 Subsystem - Part of a CRAY-1l S Series Model S/1200 through S/4400,
all models of the CRAY-1 M Series and CRAY X-MP Series of Computer
Systems consisting of two to four I/O processors and one-half, one, four,
or eight million words of shared Buffer Memory. The optional tape
subsystem is composed of at least one block multiplexer channel, one tape
controller, and two tape units. The tape units supported are
IBM-compatible 9-track, 200 ips, 1600/6250 bpi devices.

Iterative control statement block - Defines the repeated execution of a
series of statements if a condition is satisfied.

Jd

JCL block control statement - A statement in the control statement file
that is part of a group of control statements called a block which
specifies an action to be taken by COS; the three types of blocks are:
procedure definition, conditional, and iterative.
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Job - (1) An arbitrarily defined parcel of work submitted to a computing
system. (2) A collection of tasks submitted to the system and treated by
the system as an entity. A job is presented to the system as a formatted
dataset. With respect to a job, the system is parametrically controlled
by the content of the job dataset.

Job Communication Block - The first 200g words of the job memory

field. This area is used to hold the current control statement and
certain job-related parameters. The area is accessible to the user, the
operating system, and the loader for inter-phase job communication.

Job control statement - Any of the statements used to direct the
operating system in its functioning, as compared to data, programs, or
other information needed to process a job but not intended directly for
the operating system, itself. A control statement may be expressed in
card, card image, or user terminal keyboard entry medium.

Job deck - The physical representation of a job before processing either
as a deck of cards or as a group of records. The first file of the job
dataset contains the job statements and the job parameters which will be
used to control the job. Following files contain the program and data
which the job will require for the various job control statements. The
job deck is terminated by an end-of-data delimiter.

Job input dataset - A dataset named $IN on which the card images of the
job deck are maintained. This consists of programs and data referenced
by various job steps. The user can manipulate the dataset like any other
dataset (excluding write operations).

Job output dataset - Any of a set of datasets recognized by the system by
a special dataset name (for example, $0UT, $PLOT, and $PUNCH), which
becomes a system permanent dataset at job end and is automatically staged
to a front-end computer for processing.

Job step - A unit of work within a job, such as source language
compilation or object program execution.

K

Keyword parameter - A string of 1 to 8 alphanumeric characters that
consists of a keyword followed by one or more values; identified by its
form rather than by its position in the control statement.

L

$LOG - See logfile.
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Labeled common - A common block into which data can be stored at load
time.

Library — A dataset composed of sequentially organized records and

files. The last file of the library contains a library directory. The
rest of the files and records, known as entries, can consist of processed
procedure definitions and/or relocatable modules. The directory gives a
listing of entry names with their associated characteristics.

Library-defined verb - A 1- to 8-character name of a program or procedure
definition residing in a library that is a part of the current library
searchlist.

Limit address - The upper address of a memory field. This address is
maintained in the limit address (LA) register.

Literal - A symbol which names, describes, or defines itself and not
something else that it might represent.

Literal constant - A string of 1 through 8 characters delimited with
apostrophes whose ordinal numbers are in the range 040g through 176g;
value of a character constant corresponds to the ASCII character codes
positioned within a 64-bit word; alignment indicated can be left- or
right-adjusted and zero-filled or left-adjusted and space-filled;
apostrophes remain as part of value.

Literal string - A string delimited with apostrophes which are normally
not treated as part of the value, except with JCL block control
statements which treat the apostrophes as part of the string value.

Loader tables - The form in which code is presented to the loader.

Loader tables are generated by compilers and assemblers according to
loader requirements. The tables contain information required for loading
such as type of code, names, types and lengths of storage blocks, data to
be stored, etc.

Loading - The placement of instructions and data into memory so that it
is ready for execution. Loader input is obtained from one or more
datasets and/or libraries. Upon completion of loading, execution of the
program in the job's memory field is optionally initiated. Loading may
also involve the performance of load-related services such as generation
of a loader map, presetting of unused memory to a user-specified value,
and generation of overlays.

Load Egint - See BOT.

Local dataset - A temporary or permanent dataset accessible by the user.
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Local dataset name verb - A verb that is the name of a local dataset
consisting of an alphabetic character followed by 1 through 6
alphanumeric characters. Requests that COS load and execute an absolute
binary program from the first record of the named dataset.

Logfile - During the processing of the job, a special dataset named $LOG
is maintained. At job termination, this dataset is appended to the $0OUT
file for the job. The job logfile serves as a time-ordered record of the
activities of the job, that is, all control statements processed by the
job, significant information such as dataset usage, all operator
interactions with a job, and errors detected during processing of the job.

Logical operator - Represents logical function performed on operands on a
bit-by-bit basis, returning a 64-bit result; functions are: inclusive
OR, intersection, exclusive OR, unary complement.

M

Macro instruction - An instruction in a source language that is
equivalent to a specified sequence of machine instructions.

Magnetic tape - A tape with a magnetic surface on which data can be
stored by selective polarization of portions of that surface.

Mainframe - The central processor of the computer system. It contains
the arithmetic unit and special register groups. It does not include
input, output, or peripheral units and usually does not include internal
storage. Synonymous with central processing unit (CPU).

Mass storage - The storage of a large amount of data that is also readily
accessible to the central processing unit of a computer.

Memory field - A portion of memory containing instructions and data
usually defined for a specific job. Field limits are defined by the base
address and the limit address. A program in the memory field cannot
execute outside of the field nor refer to operands outside of the field.

Multiprocessing - Use of several computers to logically or functionally
divide jobs or processors, and to execute various programs or segments
asynchronously and simultaneously.

Multiprogramming - A mode of operation that provides for the sharing of
processor resources among multiple, independent, software processes.

This mode, used by many computing systems, makes most efficient use of a
single CPU. In the multiprogramming mode, when several processes are
ready to run, should one process be delayed by 1I/0, for example, another
process can immediately be switched in to run on the CPU. 1In contrast, a
system running in monoprogramming mode has only one process ready to run
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and any delays will leave the CPU idle. Processor resources could
include more than one CPU, and in a multiprogramming environment, these
multiple CPUs would be shared between multiple, independent software
processes.

Multitasking — A special case of multiprocessing, where more than one
task can be executing in a user job. When multitasking, there is no
guarantee that more than one processor will be allowed to work on the
tasks of a given job, no guarantee that the tasks will execute in any
particular order, and no guarantee of which task will finish first. 1In
this manual, multitasking refers only to user-level tasks (user tasks
and user library tasks).

N

Nesting - Including a block of statements of one kind into a larger
block of statements of the same kind, such as an iterative block within a
larger iterative block.

Not Capable - A tape status indicating the reel currently mounted cannot
be read by the control unit and drive. The Not Capable status would be
returned if an 800 bpi tape were mounted on a device that supported only
1600 and 6250 bpi, for example. Since it is not possible to read a Not
Capable tape to verify label type and contents, COS rejects (unloads) all
tapes that return a Not Capable status.

o

$OUT - A dataset that contains the list output from compilers and
assemblers unless the user designates some other dataset. At job end,
the job logfile is added to the $0OUT dataset and the dataset is sent to a
front-end computer.

Operand - A character string in an expression that is operated on during
evaluation; types are integer constant, literal constant, symbolic
variable, and subexpresion.

Operating system - (1) The executive, monitor, utility, and any other
routines necessary for the performance of a computer system. (2) A
resident executive program that automates certain aspects of machine
operation, particularly as they relate to initiating and controlling the
processing of jobs.

Operator - A symbolic representation indicating the action to be
performed in an expression; types are arithmetic, relational, and logical
operators.
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Overlaying — A technique for bringing routines into memory from some
other form of storage during processing so that several routines will
occupy the same storage locations at different times. Overlaying is used
when the total memory requirements for instructions exceeds the available

memory.

P
$PROC - A dataset to which in-line procedure definitions are written.

Parameter - A quantity in a control statement which may be given
different values when the control statement is used for a specific
purpose or process.

Parcel - A 16-bit portion of a word which is addressable for instruction
execution but not for operand references. An instruction occupies one or
two parcels; if it occupies two parcels, they may be in separate words.

Parenthetic string - A string delimited with parentheses instead of
apostrophes; parentheses are treated as part of the string when evaluated
except when preceded by an initial, parameter, equivalence, or
concatenation separator character.

Permanent dataset - A dataset known to the operating system as being
permanent; the dataset survives deadstart.

Positional parameter - A parameter that must appear in a precise position
relative to the separators in the control statement.

Procedure - A named sequence of control statements and/or data that is
saved in a library for processing at a later time when activated by a
call to its name by a calling statement; provides the capability of
replacing values within the procedure with other values.

Procedure definition - The definition of a procedure that is saved in a
library to be called for processing at a later time; if defined in a job
control statement is called an in-line procedure definition.

Program - (1) A sequence of coded instructions that solves a problem.

(2) To plan the procedures for solving a problem. This may involve
analyzing the problem, preparing a flow diagram, providing details,
developing and testing subroutines, allocating storage, specifying I1/0
formats, and incorporating a computer run into a complete data processing
system.

Program block - The block within a load module usually containing
executable code. It is automatically declared for each program (though
it may be zero-length). It is local to the module; that is, it can be
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accessed from other load modules only through use of external symbols.
Data placed in a program block always comes from its own load module.

Program name - Also referred to as IDENT name or deck name, the name
contained in the loader PDT table at the beginning of each load module.

Program library - (PL) The base dataset used by the UPDATE utility. This
dataset consists of one or more specially formatted card image decks,
each separated by an end-of-file.

R

Record - A group of contiguous words or characters related to each other

by virtue of convention. A record may be fixed or variable length. (1)

In COS blocked format, a record ends with a record control word with

108 in the mode field. (2) In an ASCII-coded punched deck, each card

is a record. (3) For a listable dataset, each line is a record. (4) For
a binary load dataset, each module is a record.

Relational operator - An operator that indicates the comparison to be
performed between the operands in an expression (-1 for a TRUE result and
0 for a FALSE result); types are equal, not equal, less than, greater
than, less than or equal, and greater than or equal.

Relative address - An address defined by its relationship to a base
address (BA) such that the base address has a relative address of 0.

Relocatable address - An address presented to the loader in such a form
that it can be loaded anywhere in the memory field. A relocatable
address is defined as being relative to the beginning address of a load
module program block or common block.

Relocatable module - This is the basic program unit produced by a
compiler or assembler. CAL produces a relocatable module from source
statements delineated by IDENT and END. In FORTRAN, the corresponding
beginning statements are PROGRAM, SUBROUTINE, BLOCK DATA, or FUNCTION.
The corresponding end statement is END.

A relocatable module consists of several loader tables that define
blocks, their contents, and address relocation information.

Relocate - In programming, to move a routine from one portion of internal
storage to another and to adjust the necessary address references so that
the routine can be executed in its new location. Instruction addresses
are modified relative to a fixed point or origin. If the instruction is
modified using an address below the reference point, relocation is
negative. If addresses are above the reference point, relocation is
positive. Generally, a program is loaded using positive relocation.
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S

Sector - A physical area on disk equivalent to 512 64-bit words. 1In COS
blocked format, a block is also 512 contiguous words with a block control

word as the first word of the block. Therefore, the internal block size
for Cray datasets is equivalent to one disk sector. This is the unit of
data transfer between the Cray mainframe and the I/0 Subsystem.

Separator - Synonym for delimiter.
string - A sequence of characters delimited by apostrophes or parentheses
which is to be taken literally as a parameter value; see literal string

and parenthetic string.

Subexpression - An expression that is evaluated so that its result
becomes an operand.

Substitution parameters - Parameters on procedure definition prototype
statement or procedure calling statement which provide replacement values
to be substituted during evaluation for strings flagged within the
procedure body.

Symbolic variable - A string of 1 to 8 alphanumeric characters, beginning
with an alpha character that represents values maintained by COS and/or
the user.

System dataset name verb - A verb that is the name of a system—defined
dataset in the System Directory Table (SDR); consists of an alphabetic
character which can be followed by 1 through 6 alphanumeric characters.

System logfile - A permanent dataset named $SYSTEMLOG.

System task - The tasks comprising the System Task Processor (STP) are
referred to as system tasks. STP is described in section 3. The term
task, as used in this manual, refers to a system task, unless otherwise
noted. Likewise, terms such as intertask also refer to system tasks.

System verb - Requests that COS perform a function; consists of an

alphabetic character which can be followed by 1 through 6 alphanumeric
characters

T

Table - A collection of data, each item being uniquely identified either
by some label or by its relative position.

Tape block - A group of contiguous characters recorded on and read from
magnetic tape as a unit.
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Tape control unit - A piece of equipment connected to a block multiplexer
channel that provides the capability for controlling the operation of one
or more tape devices. Up to four control units may be combined to drive
a maximum of 16 tape devices. The control units are cross-connected to
all devices. Such a configuration is called a 4x16 (four by sixteen).

If one control unit were to be connected to three devices, it would be
referred to as a 1x3 configuration.

Tape density (bpi) - The number of bits per inch on magnetic tape. COS
supports 6250 bpi and 1600 bpi.

Tape format - The way tape datasets are read or written. In
interchange format, each tape block of data corresponds to a single
logical record in COS blocked format. In transparent format, each tape
block is a fixed multiple of 512 words based on the density of the tape.

Tape volume - A reel of magnetic tape.

Tapemark - A special hardware bit configuration recorded on magnetic
tape. It indicates the boundary between combinations of datasets and
labels. It is sometimes called a filemark.

Task - A software process. It is a unit of computation that can be
scheduled and whose instructions must be processed in sequential order.
See also system task, user task, and user library task.

TDT - Tape Device Table entry. Contains one entry for each device in the
configuration. A TDT entry is used to control the activity associated
with a tape device and contains the 6-word packet through which requests
to the I/O Subsystem are made.

Temporary dataset - A dataset which is not permanent and is available
only to the job that created it.

Time slice - The maximum amount of time during which the CPU can be
assigned to a job without re-evaluation as to which job should have the
CPU next.

Timestamp - A l-word encoding of the date and time. A timestamp is
expressed in units of (nanoseconds/1.024). When used to express a date
and time, a timestamp is the number of timestamp units past the system
base date (1 January 1973) and the date/time to be encoded. (See STPUTIL
subroutines MTTS, TSMT, TSDT, DTTS.)

Transparent format - One of two ways tape datasets are read or written.
Each tape block is a fixed multiple of 512 words. Transparent format is
the default tape dataset format and is designated by setting DF=TR when
accessing a tape dataset. This format produces a fixed-length block
dataset (16384 bytes at 1600 bpi or 32768 bytes at 6250 bpi) that may be
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a COS blocked or unblocked dataset as far as any I/O routines are
concerned. The tape subsytem merely takes four (1600 bpi) or eight (6250

bpi) sectors and processes them as one physical tape block. When a short
block is read, it is considered to be EOD.,

U

Unit record device - A device such as a card reader, printer, or card
punch for which each unit of data to be processed is considered a record.

Unload - To remove a tape from ready status by rewinding beyond the load
point. The tape is then no longer under control of the computer.

Unsatisfied external - An external reference for which the loader has not
yet loaded a module containing the matching entry point.

User library task - The entity created by calling TSKSTART (initiate a
task) in the multitasking library. Multitasking in a FORTRAN program is
done as user library tasks. That is, when a FORTRAN program creates
multiple tasks, the tasks created are user library tasks. User library
tasks are created and synchronized by user-program calls to the
multitasking library.

The multitasking library scheduler manages (schedules) user library
tasks. The library scheduler creates, deletes, activates, and
deactivates user tasks as needed; the library scheduler is responsible
for assigning user library tasks to user tasks. Within a user job, the
user program only knows about user library tasks; EXEC and STP only know
about user tasks; the multitasking library scheduler forms the interface
between user tasks and user library tasks.

User logfile - A dataset named $LOG created for a job when it is
initiated by the Job Scheduler.

User task - The entity referred to in the F$TASK system action request,
as described in section 8.1. User jobs are generally unaware of user
tasks; user task management requests are usually made by the multitasking
library routines.

v

Verb — The first nonblank field of a control statement; specifies the
action to be taken by COS during control statement evaluation.

Volatile device - A physical storage device that loses the information
stored when power is lost to the device. COS reserves sufficient space
on some nonvolatile device or devices to back up all information on a
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volatile device. The Solid-state Storage Device (SSD) is an example of a
volatile device.

Volume - & physicalunit of storage media that can be dismounted from a
storage device, for example, a reel of magnetic tape.

Volume identifier - Up to 6 alphanumeric characters used to identify a
physical reel of tape. On labeled tapes, the volume identifier is
actually recorded on tape in the volume header label. Volume identifier
is synonomous with volume serial number.

VSN - Volume serial number. See volume identifier.

W

Word - A group of bits between boundaries imposed by the computer. Word
size must be considered in the implementation of logical divisions such
as character. The word size of a CRAY-1l or CRAY X-MP computer is 64 bits.
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A status bit, 9-31
Al30 adapter, see Front-end Driver
Abort
code format,
request, 9-49
Accept Bad Sector flag, DQM use, 6-14
ACCESS, 8-12
ENTER request, 5-21
function defined, 10-1
processing TQM stepflow, 17-29
SDRREC use, 5-32
system dataset request, 8-15
TOM processing, 17-21
tracking attributes, 5-7
Account

9-37

control statement security use, A-1, A-4

number security use, A-1
Accounting information request, 8-10

EXEC, 2-14

F$SPM request, 8-18

$ACCT dataset, account processing use, A-1,

A-5
ACCTDEF utility security management use,
A-2, A-4

ACQUIRE dataset request, 8-12
text field allocation, 8-25
Active Permanent Dataset Table, see
Permanent Dataset Table
Active User Table (AUT), 1-10
buffer management use, 4-27
MSG use, 11-6
SCP use, 7-2
Startup use,
Adapter
clear function FED processor, 2-12
status read FED processor, 2-12
ADJUST
function defined, 10-1
job
irrecoverable,
rerun, 8-30
AGEME routine, Allocation use, 9-8
AI, see Allocation Index
Allocate request,; 9-42 thru 9-45
Allocation
see also Memory allocation
DOM function, 6-1 thru 6-2
index (AI), 6-9
unit, 6-9
Packet Table (APT)
packet, 2-67
use by Packet I/O Driver, 2-66
APIIP (Packet I/O Driver routine), 2-68

5-25

8-32

Any
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APIOP (Packet I/0 Driver routine), 2-68
APML assembler, 1-5
Applications programs, 1-5
APRCV (RO05I routine), 2-52
APT, see Any Packet Table
@ macro format, 17-44
AUDIT
BAT used by, 1-14
control statement suspension, 9-16
utility, 5-21, 10-1
AUT, see Active User Table
Auxiliary I/O Processor (XIOP), 17-1
Await request, 9-45

B register values saved by EXEC, 1-21
B status bit, 9-31
Backup dataset, 5-8, 19-1
BAT, see Binary Audit Table
Batch job entry, 9-1
Begin Code Execution
request, 8-14
Table (BGN), F$BGN use, 8-14

Beginning-of-volume validation, 17-32 thru

17-33, 17-37 thru 17-38
BFMAN routine, 4-30 thru 4-38, 18-10
BGN, see Begin Code Execution Table
Binary Audit Table (BAT), 1-14
BIOP, see Buffer I/O Processor
Block number request, 8-7
Blocked dataset, TIO use, 4-1
Boot
exchange package built, 5-16
new system request, 2-29
parameter file directive, 5-16
Breakpoint, see also Debugging
clear request, 2-35
restrictions, 2-94
scheduling, 2-13, 2-14
set request, 2-34
start system request,
Buffer
Memory, TQM requires, 17-1
space management examples, 9-24 thru
9-28
Buffer I/0 Processor (BIOP)
DOM I/0 management, 6-10
TQOM requires, 17-1
Buffered 1/0, 8-10
Busy flag, 8-11
Error flag, 8-11
BUFMAX variable, 4-33
BUFMIN variable, 4-33

2-30



C status bit, 9-31

CQCPHCHN defined, 2-7
CQCPLCHN defined, 2-7
C@CPMCHN defined, 2-7
CQ@CPSCHN defined, 2-7

CAI DXT adjustment parameter, 5-19

CAL assembler, 1-4
CALL, see EXP Call Table
CALLOVL macro, 16-4

Canceled timer event trace entry format,

2-77
CBKPT request, 2-35

CBT, see Channel Buffer Table
CCLR interrupt handler, 2-47, 2-48
CCLRA interrupt handler, 2-47, 2-48

CCLRB interrupt handler,
CCLRC interrupt handler,
CCLRD interrupt handler,
CHAIN routine, 4-25

Channel Buffer Table (CBT), 1-9, 2-8

CHT relationship, 2-8

2-11,
2-47,
2-11,

2-47,
2-48
2-47,

2-48

2-48

Channel, see also Channel Buffer Table

(CBT) ; Channel Table (CHT); Device

Channel Table (DCT)
assignment, 2-10

call by interchange analysis, 2-2

completion, 2-12
control by FED, 2-42

coupler request processor (R00GSC),

2-45, 2-47
DOM management, 6-10
‘DOM use, 6-1

Disk/SSD Driver interrupt handler

assignment, 2-12

error recovery in FED, 2-60

FED interrupt handler assignment, 2-11

FED use, 2-44

1/0
bound job, 9-3
request, 2-10

Service Processor tables, 2-9

interchange analysis

, 2-2

interrupt accounting, 2-3, 2-14
interrupt handler, 2-10
interrupt handliers, 2-47 thru 2-51
layouts example, 2-7 thru 2-8

link to task, 2-8
management, 2-7

master clear FED processor, 2-11
NE calls request processor, 2-16

operation stepflow,

2-43

parameters defined, 2-7
processor, 2-10, see also Interrupt

handler
set to RJ, 2-3

system task assignment, 2-10, 3-2

tables, 2-8, 2-9
Channel Extension Table

(CXT) ,

2-9

use by Packet I/O Driver, 2-67

Channel Table (CHT), 1-9
assigned task, 2-9
CBT relationship, 2-
configuration, 2-8
FED use, 2-44

, 2-8

8

processor address, 2-10

Checksum (FED routine),
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CHINTCNT request, 2-39
CHKSUM (FED routine), 2-48, 2-49
CHT, see Channel Table
CII (MCU interrupt handler), 2-5
CIO routines, 4-14 thru 4-21
Mark job irrecoverable, 5-23
$RBLK calls, 4-13
return address saved, 6-3
TQOM reply, 17-11, 17-19
user requests, 8-9
Circular I/O routines, see CIO
Class Parameter Table, 1-10
Class Structure Definition Table (CSD), 1-10
F$INV use, 8-13
J$INVOKE use, 9-57
PDM use, 10-14
SPM use, 1l4-1
Clear
Adapter function FED processor, 2-12
request, 9-48 thru 9-49
system breakpoint request, 2-35
CLEARIP macro, 2-97
Close dataset request, 8-7, 17-21, 17-24
thru 17-25, 17-35 thru 17-37, 17-41
Cluster deadlock interrupts, 2-6
CMCC, see Communication Module Chain Control
CMOD, see Communications module
CNT, see Configuration Table
Common routines, 4-1 thru 4-38
Common routines breakpoint restriction, 2-94
Communication buffer management, 4-30 thru
4-38
Communication Module Chain Control (CMCC),
1-10, 3-3, B-2
Communications module (CMOD), 1-10, 3-3
Conditional control statement maintenance
request, 8-16
CONFIG
command processing, 17-23
parameter file directive, 5-17
routine TQM use, 17-1
Configuration change at startup, 5-18
Configuration Table (CNT), 1-10, 5-18, 5-25
Connect user task request, 2-24
Continuation flag, 8-25
CONTREPV macro EXP processing, 8-32
Control statement file ($CS)
DSP in JTA, 8-27
rewind request, 8-14
Control Statement Processor, see CSP
Control statement request, 8-8
Control word, System Buffer, 4-32 thru 4-36
Controlled device, 6-8, 6-9
Controller
master clear disk request example, 2-65
DOM management, 6-10
Convert request
date, 8-18
time, 8-18
COPYXP macro, 2-97
Cos
available forms, 1-1
components, 1-2
general description, 1l-1
memory layout, 1-8



COS (continued) CSP (continued)

physical residence, 1l-1 recovery status messages, 20-6
purpose, 1-2 requests, 20-2
residence, 1-6 residence, 1-13
startup, see Startup Rolled job recovery, 5-15
CPROC (CIO routine), 4-19, 4-20 stepflow, 20-7 thru 20-10
CPT, see Class Parameter Table tables used, 20-1
CPU theory of operation, 20-2
connection, 9-13 thru 9-17 CTRCL (CIO routine), 4-19, 4-20 thru 4-21
request, 2-24 CTSK request, 2-16
delete request, 9-50 CXT, see Channel Extension Table
1/0 suspend, 9-51 Cylinder select disk request example, 2-65

rerun request, 9-50
user roll request, 9-57

disconnect request, 2-26 D status bit, 9-31

swapping status changes, 9-34 DAT, see Dataset Allocation Table
use report request, 2-36 Data segment I/O, 2-11
CPU-bound Data Transmit FED processor, 2-11
job, 9-2 Dataset, see also permanent dataset
user task, 9-15 access request, 8-12
CPUTIL request, 2-36 acquire request, 8-12
Crash, see Halt system allocation, 6-9 thru 6-10
Crash Flag, F$CRASH use, 8-22 attributes, 5-7
Cray Operating System, see COS buffer pointers, 8-27
CRAY X-MP characteristics in DNT, 8-27
cluster Deadstart use, 5-4
disconnect task, 2-26 functions and job rerun, 8-30
dump request, 2-40 job, 9-1
loading, 2-25, 2-26 initiation, 9-29
management, 2-95 irrecoverable functions, 8-32
I/0 caution, 4-17, 4-18 memory added, 9-23
semaphore use, 2-94 thru 2-96 Startup use, 5-26
SSD control, 2-62 TIO use, 4-5
start second CPU request, 2-21 management by COS, 1-27
switch processors request, 2-39 management request, 8-9
CRAY-1 S SSD control, 2-62 modify request, 8-8
CRAY-0S, see COS multitype, 10-1
CRCIO (CIO routine), 4-2, 4-19, 4-21 open request, 8-4
Create dataset request, 8-8 random write irrecoverable, 8-32
Create task, 2-16, B-3 release request, 8-8
$CS, see Control Statement file reservation, 5-13
CSD, see Class Structure Definition Table Secure request, 8-20, A-7
CSP (Control Statement Processor), 1-3, 20-1 sense request, 8-8
thru 20-10 spooled, 10-1
advance job, 20-5 synchronize tape request, 8-22
begin job, 20-4 tape position request, 8-18, 8-23
crack statements, 20-4 Dataset Allocation Table (DAT), 1-10, 6-5
disk residence, 1-3 thru 6-7
end job, 20-6 DNT points to, 8-27
execution, 1-13 DOM use, 6-5 thru 6-6, 6-9
error exit processing, 20-5 DXT use, 5-20
F$BGN request, 8-14 PDM
F$CSB request, 8-16 thru 8-17 input, 10-2
F$PRV request, 8-20 use, 10-14
F$RCS request, 8-14 Startup
job use, 5-25
advancement, 1-23 validation, 5-12
memory management, 9-23 structure, 6-7
load process, 20-2 Dataset Catalog (DsC), 10-15
memory residence, 1-3 close request, 8-7
overwrites 2, 5-29 create request, 8-8
password blanking, A-6 DAT for, 1-16, 5-2
placement, 20-2 Deadstart use, 5-4
process statements, 20-4 DSP for, 10-15
purpose, 1-2, 20-1 Install option, 5-1, 5-2, 5-3
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Dataset Catalog (DSC) (continued) DDC280 interrupt handler, 2-12

job made permanent, 1-22 DDE140 interrupt handler, 2-12
job output dataset entry, 1-24 DDFCT10 interrupt handler, 2-12
master device, 1-15 DDI (ROll routine), 2-63
multitype datasets, 10-1 DDL, see Dataset Definition List
permanent dataset attributes, 5-7 DDRSP interrupt handler, 2-12
recovery, 5-10 DDTO interrupt handler, 2-12
Restart use, 5-8 Deadlock
separate DSPs, 5-26 detection, 2-6
Startup use, 1-17, 5-25 interrupt handler, see DLI
Dataset Catalog Extension (DXT), 5-6, 5-18, queue (DLKQ), J$DEADLK request use, 9-62
10-15 request, 9-62
access, 5-20, 5-21 trace entry format, 2-87
Allocation Table (XAT), 5-19, 10-17 Deadstart
creation, 5-2 option, 1-22, 5-3 thru 5-8
Deadstart use, 5-4 second CPU request, 2-21
parameter file directive, 5-19, 5-27 2-pass, 5-8
Restart use, 5-9 Deallocate (DQM function), 6-2 thru 6-3
recovery, 5-19, 5-20 DEBUG, see also History trace
size change, 5-19 function
Startup use, 5-27 numbers maximum value, 2-75
validation, 5-19, 5-20 request register designator use, 2-34
Dataset Catalog Extension Information last call time, 2-74
Table (DXI), 1-11 single-threaded, 2-96
Dataset Definition List (DDL), 1-14 subroutine called, 2-28
EXP use, 8-27 History trace use, 2-73
fetch request, 8-18 Debugging, see also Breakpoint
Dataset Name Table (DNT), 5-13 commands, 2-31 thru 2-36
DOM use, 6-1, 6-6, 6-9 capability, 2-94
DXT use, 5-20 DEC (Disk Error Correction system task),
EXP use, 8-27 13-1 thru 13-2
I/0 request use, 1-30 Define secure dataset request, 8-20
initialization, 9-30 DEFINOVL macro ODT use, 16-2
job initiation, 9-29 entry generation, 1-12
PDM input, 10-2, 10-14 Delay
request word built, 6-8 job request, 8-12
SDR use, 5-21 system task request, 2-20
Startup use, 5-25 Delete
TIO use, 4-1, 4-5 function defined, 10-1
Dataset Parameter Area (DSP), 1-14, 10-15 request, 9-50
Accept Bad Sector flag, 6-14 TQM processing, 17-21, 17-26
CSP use, 20-1 Jjob
DOM use, 6-6, 6-8 irrecoverable, 8-32
I/0 request use, 1-30 rerun, 8-30
DNT points to, 8-27 *DELFLAW parameter file directive, Startup
DOM use, 6-9 use, 5-17
DXT use, 5-20 Demand priority, Allocation use, 9-8
EXP use, 8-27 Dataset Allocation Table (DAT), 5-2
LFT points to, 8-27 Device
maintenance test field, 6-14 controlled, 6-9
MSG use, 11-6 private, 6-9
three types, 8-27 Device Channel Table (DCT), 1-11
TIO use, 4-1 constructed, 5-18
Date request, 8-3, 8-9, 8-18 Disk/SSD Driver use, 2-63
DCP request, 2-26 DOM use, 6-6
DCT, see Device Channel Table SPM use, 14-1
DCU-2 Controller Device Label (DVL), 1-16, 5-1, 5-2, 5-4, 5-8
configuration, 6-10 rewritten, 5-9
Disk/SSD Driver Control, 2-62 Startup
management, 6-11 search, 5-17
DCU~3 controller use, 5-26
Disk/SSD Driver Control, 2-62 Device Reservation Table (DRT), 1-11
management, 6-11 constructed, 5-18
DCU-4 controller dataset reservation, 5-13
configuration, 6-12 Deadstart use, 5-4

management, 6-11
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Device Reservation Table (continued)
DOM use, 6-6, 6-9
EFT use, 5-16
FVD use, 19-2
mass storage group use,
PDM use, 10-15
Restart use, 5-9
Startup use, 5-2, 5-25
Directory, dump, see STP Dump Directory
DISABLE macro, 16-5
Disk, see also Mass storage
controller I/0 performed, 2-12
DOM management, 6-10
error
correction, see DEC
job rerun, 8-30
log, 6-13
trace entry format, 2-80
formatting, 1-16
I/0 request, 2-22
DOM management, 6-10
examples, 2-64 thru 2-66
initialization routine, 2-63
interrupt lost, 2-64
margin select example, 2-66
Queue Manager, see DOM
stripe group, see Mass storage group
storage unit
DOM use, 6-1
1/0 performed, 2-12
logical states, 6-11
Disk/SSD Driver, 2-62 thru 2-66
CBT use, 2-8, 2-9, 2-8
channel assignment, 2-10
interrupt handlers named, 2-10, 2-12
request, 2-22
RO11l routine, 2-63, 2-64
tables used, 2-63
Display
exchange package request, 2-33
memory request, 2-31
Dispose dataset request, 8-9
text field allocation, 8-25

5-5

wait request, Startup processing, 5-32

DLI (deadlock interrupt handler), 2-6
DLIGNORE, deadlock detection use, 2-6
DMEM request, 2-31

DNT, see Dataset Name Table

DOM (Disk Queue Manager System task), 6-1

thru 6-15

allocation request, 6-1 thru 6-2, 6-9

thru 6-10
calling sequence, 6-1
CIO calls, 4-17
data error recovery, 6-14

deallocation request, 5-14, 6-2 thru 6-3

DEC called, 13-1

disk error logging, 6-13 thru 6-14
Disk/SSD Driver called, 2-64

DNT passes parameters, 8-27

FVD calls, 19-2

I/0 request flow, 6-12
maintenance test feature, 6-14
non-CIO communication, 1-30
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DOM (continued)
overlay management, 16-1
packet forwarded, 2-69
queue I/0 request, 6-3 thru 6-4
queue management, 6-11
read overlay, 16-4
resource management, 6-10
return status, 6-4
streaming, 6-11
tables used, 6-4 thru 6-8
TIO acknowledgement, 4-2
DROP command responsiveness, 9-3
DRT, see Device Reservation Table
DSC, see Dataset Catalog
DSP, see Dataset Parameter Area
Dump
cluster registers request, 2-40
Deadstart use, 5-4
Directory, see STP Dump Directory
job area request, 8-14
Restart use, 5-8
space reserved, 5-2
$DUMP dataset creation, 8-24
DUMPCL request, 2-40
DUMPJOB control statement processing, 8-24
DVL, see Device Label
DXPR request, 2-33
DXT Allocation Table (XAT) 5-19, 10-17
DXT, see Dataset Catalog Extension Table
*DXT parameter file directive, 5-19, 5-27
Dynamic allocation, DOM, 6-9

E status bit, 9-31
ECALLCNT request, 2-38
ECHO status request, 8-17
ECT, see Error Code Table
EE (error interrupt handler), 2-5
EFT, see Engineeing Flaw Table
ELSE control statement F$CSB request, 8-17
ELSEIF control statement F$CSB request, 8-17
EMEM request, 2-32
ENA
see also Interchange analysis
interrupt handler, 2-12, 2-53
Encryption, password, 4-29, 8-20, A-3, A-6
Encryption Parameter Table (ETT)
F$ENC use, 8-21
PWENC use, 4-29
ENDIF control statement, F$CSB request, 8-16
ENDLOOP control statement, F$ISB use, 8-17
ENDRPV, EXP processing, 8-31
Engineering Flaw Table (EFT), 1-16, 5-16
Deadstart use, 5-4
Install option, 5-1
Restart use, 5-8
Startup use, 5-27
ENOMSG, 4-28
Enter
CL command JCM processing, 15-4
exchange package register request, 2-33
memory request, 2-32
System Directory request, 5-21

EP, see Execution Profile Table



Equipment Table (EQT), 1-11, 10-16
configuration change, 5-18
DEC use, 13-1 thru 13-2
device label search, 5-17
Disk/SSD Driver use, 2-63
DOM use, 6-8, 6-9
error log, 6-13
FVD use, 19-2
mass storage group use, 5-5
Startup use, 5-27
ERDEF macro, 1-11
ERPV routine, 8-31
BError
Code Table, 1-11
codes, EXEC, 2-41
exit
interrupt handled, 2-5
trace entry format, 2-80
user, 8-23
interrupt handler, see EE
link 1/0, 2-11, 2-12
recovery by FED, 2-42
recovery Disk/SSD Driver, 2-64
return, EXEC, 2-16
TIO, 4-5
ERxxx codes, 2-4, 6-14, 16-4
ETT, see Encryption Parameter Table
Event
wait request, 9-45 thru 9-46
trace entry format, 2-77
Exchange mechanism, 1-17
Exchange Package, 1-18
boot, 5-16
CONTREPV use, 8-32
copied to TCB, 2-27
display request, 2-33
flags
cleared, 2-3 thru 2-6
examined, 2-3
initial X-MP, 2-21
management, 1-18
mode request, 8-8
new limit address, 2-28
register entry request, 2-33
reprieve, 8-14, 8-31
task creation, 2-17, 8-21
Exchange Processor, see EXP
Exchange trace entry, 2-76 thru 2-77
EXEC, 2-1 thru 2-99
breakpoint restriction, 2-94
communication
STP, 1-11
System Log, 1l2-1
task, 3-2 through 3-3
constant area, 1-7
data area, 1-7
debug aids, 2-73
error
codes, 2-41
return, 2-16
exchange trace entry, 2-76 thru 2-77
EXP readied if TCEP nonzero, 8-25
history trace, see History trace entry
1/0 Subsystem driver interface, 6-8,
17-2
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EXEC {(continued)
interprocessor communication, 2-96
JSH A-bit ready, 8-25
macros, 2-97
memory error
detection, 2-73
message format, 12-1
overview, 2-1
packet queueing, 2-66
program area, 1-10
purpose, 1-2
readies DQM, 6-1
request counts report, 2-37
Request Processor, 2-5, 2-16
requests, 2-16 thru 2-41
resource accounting, 2-14
SPM readied, 14-1
Startup residence, 5-1
user
error exchange, 8-23
exit flags set, 8-24
Execution profile
request, 8-18
Table (EP), F$SPY use, 8-18
Execution time, accounting use, 2-14
Executive, see EXEC
EXIT control statement search, 8-24

EXITLOOP control statement F$ISB use, 8-17
EXP (Exchange Processor system task), 8-1

thru 8-32
Call Table (CALL), 8-26
ACCESS, ENTER request, 5-21
C10, 4-17
continuation address, 8-24
CSP copied, 20-2
index request, 9-53
J$SINGLE request, 8-2
job
irrecoverable, 8-32
rerun, 8-29 thru 8-31

termination memory management, 9-22

JSH

request, 8-25

request flag, 8-25

sets abort code, 9-49
NE schedules, 2-5
overview, 8-1
PDM called, 10-18
reprieve processing, 8-31 thru 8-32
request word, 8-24
rewrite SDT function, 10-2
SDT rewrite processing, 10-9
security checks, A-5
SPM readied, 14-1
tables used, 8-25

system, 8-25

user, 8-27
TCEP nonzero ready, 8-25
TIO, 4-1

TOM requests, 17-21, 17-24 thru 17-25

user
communication, 3-8
error exit, 8-24

task requests, 8-2 thru 8-23, 9-60

thru 9-61



F$SSW request, 8-4

F$SYM request, 8-16

F$SYNCH request, 8-22

F$TASK request, 1-26, 8-21 thru 8-22
F$TBL request, 8-23

F$TDT request, 8-18

F$TIM request, 8-3

F$TMT request, 8-18

F$TPOS request, 8-23

F$TRM request, 8-4, 20-4, 20-6
F$TSW request, 8-10

F$UROLL request, 8-15

Expired time event, 2-2
Expired time event interrupt handler, see
TEI
EXPR request, 2-33
EXTRACT utility
disk error log, 6-13
System Log format, 11-8 thru 11-13

F status bit, 9-31
F$ABT request, 1-23, 8-3, 8-31

F$ACT request, 8-10

F$ADV request, 1-23, 8-3, 8-31 F$WDC request, 8-9, 17-23 thru 17-24
F$AQR request, 8-12, 8-29 FALLTHRU macro, 2-99

F3$ASD request, 8-15 FDUMP utility, B-4

F$BGN request, 8-14 FED, see Front-end Driver

F$BIO request, 8-10 FET request, 2-19

F$CLS request, 8-7, 17-24 thru 17-25 Fetch dataset request, 8-18

F$CRASH request, 8-22 text field allocation, 8-25

F$CSB request, 8-16 Field length management examples, 9-24 thru
F$CSW request, 8-10 9-28

F$DAT request, 8-3 FIQ, see Free Input Queue Table

F$DIS request, 8-9, 8-29 Flaw information, 1-16, 5-16

F$DJA request, 8-14, 8-27 Deadstart use, 5-4

F$DLY request, 8-12 Install option, 5-1

F$DNT request, 8-8, 8-27 Restart use, 5-8

F$DSD request, 8-20, A-7 *FLAW parameter file directive, 5-17
F$DTT request, 8-18 Floating-point error

F$EKO request, 8-17 in user job, 8-23

F$ENC request, 8-20 interrupt handled, 2-5

F$EXU request, 8-27 Flush Volatile Device, see FVD

F$FCH request, 8-18 FNDLX (R0O05 routine), 2-45, 2-46

F$GNS request, 8-8 FOLD (FED routine), 2-48, 2-49

F$GRN request, 8-9 FOQ, see Free Output Queue Table

F$INS request, 8-15 Force job into memory request, 9-58
F$INV request, 8-13 Formatting, disk, 1-16

F$IOA request, 8-13 FORTRAN

F$ISB request, 8-17 compiler, 1-4

F$JDA request, 8-9 I/0 routines call CIO, 4-17

F$JTI request, 8-10 Free Input Queue Table (FIQ), 2-67
F$LBN request, 8-7 FREEMSG routine, 4-29, 7-1

F$LFT request, 8-13 Front end, see also Front-end Driver
F$LIB request, 8-15 1/0 LIT assignment, 2-9

F$MDE request, 8-8 job entry, 9-1

F$MEM request, 8-6 LCP trace entry format, 2-78, 2-80, 2-81
F$MEMORY request, 8-19, 9-21 protocol, FED use, 2-42

F$MSG request, 8-3 SCBs trace entry format, 2-81

F$MTT request, 8-18 segment trace entry format, 2-80
F$NRN request, 8-12, 8-30 servicing request processing, 17-22
F$OPN request, 8-4, 8-28 stations error recovery in FED, 2-60
F$OPT request, 8-9, 8-17, 8-29, 9-16 system definition, 1-1

F$PDM request, 8-9, 17-26 output stepflow, 2-43

F$POS request, 8-18, 8-28 Front-end Driver (FED), 2-19, 2-42 thru 2-62
F$PRC request, 8-14 see also Front end

F$PRV request, 8-20, 8-29, A-5 channel assignment, 2-10

F$RCL request, 8-4, 8-11, 8-28 CHT assignment, 2-9

F$RCS request, 8-14 error recovery, 2-60 thru 2-62
F$RDC request, 8-9, 17-23 thru 17-24 interrupt handler, 2-10, 2-1l

F$RLS request, 8-8, 8-28 LIT assignment, 2-9

F$RPV request, 8-14, 8-31 processor assigned to channel, 2-12
F$RRN request, 8-12, 8-30 processors named, 2-45

F$RTN request, 8-14 RO05 request dispatcher, 2-45
F$SPM request, 8-18 RO05C (IFC interface), 2-11, 2-61
F$SPS request, 8-10 RO05I (I/O Subsystem), 2-61

F$SPY request, 8-18 ROOSN (NSC HYPERchannel interface),
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Front end (continued)
SCP readied, 7-1
tables used, 2-44
FVD (Flush Volatile Device system task),
19-1 thru 19-3
request format, 19-1 thru 19-2
Startup use, 19-3
stepflow, 19-2 thru 19-3
tables used, 19-2

G status bit, 9-31

Generic Resource Table (GRT), 1-11
DOM use, 6-8, 6-9
recovered from JTA,
Startup use, 5-27

Generic resources job initiation, 9-4

Get next control statement request, 8-8

Get system revision numbers request, 8-9

GETLX (R005 routine), 2-46

GETPW macro, 2-97, 2-98

GETREPLY routine, 3-3, 3-6, 4-2

GETREQ routine, 3-3, 3-5, 17-22

GETSRO macro, 2-98

Global allocation counts, DQM maintains, 6-9

GOTOOVL macro, 16-5

GPARM routine password blanking, A-6

GRT, see Generic Resource Table

5-15

H status bit,
Halt system
deadlock interrupt, 2-6
F$CRASH request, 8-22
memory error, 2-69, 2-5
message buffer, 2-89 thru 2-93
new task use, B-1
shutdown request, 9-55
stop all jobs request, 9-54
user roll request, 9-57
Handler, see Interrupt handler
Hardware error, 6-13, 8-23
High-speed Channel Controller (HSC) SSD
control, 2-62
HIGHCPUN, deadstart CPU use, 2-22
History Function Table (XFT), 2-73
History trace entry, see also XTT
call format, 2-75
FED, 2-49, 2-50, 2-51
format, 2-75 thru 2-89
function number, 2-27
interrupt handlers, 2-3, 2-5
ready task, 2-17, 2-24
request, 2-27
History Trace Table (XTT), 2-73, see also
History trace entry
HYPERchannel
adapter, see also Front-end Driver
request processor (RO0O5N), 2-45, 2-52
trace entry, 2-75

9-31

I status bit,
I$FWB macro,

9-31
2-98
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1/0, 1-28, 1-29

area lock/unlock request, 8-13

buffer management, 4-17

channel, see channel

circular, see CIO

disk error job rerun, 8-30

psp, 8-27

in progress, 2-10

interrupt
handler, see IOI
trace entry, 2-75

job irrecoverable functions, 8-32

memory error, 2-69

recall request, 8-4, 8-11

request, 2-22
buffered, 8-10
channel assignment,
DOM readied, 6-1
trace entry format,

streaming, 4-17, 6-10,

suspension clear, 9-48

status change, 9-34

suspend, 9-51

I/0-bound
job, 9-2
user task, 9-15

2-10

I1/0 Subsystem (IOS), see also MIOP; Packet

I/0 Driver
channel assignment, 2-10
configuration, 12-1
Down
flag, 2-29
packet, 2-69
DQM use, 6-1, 6-10
driver, 2-28
FED request, 2-19

interface, 6-8
TOM, 17-2, 17-3
error
message, 12-2 thru 12-3
processing, 2-61
FED 1/0, 2-42

Input Ready flag, 2-29

interrupt processors, 2-12

MIOP message from FED, 2-19

Packet I/0 Driver, 2-66 thru 2-69
Packet queueing, 2-66

read reply, 17-38 thru 17-39

Reset flag, 2-29

request processor (R005C), 2-45, 2-51
restart, 2-52, 5-8

return status, 17-5
shutdown, 2-52
software, 1-2

space reserved, 5-2
Startup

processing, 1-2, 5-7
software residence, 5-1
statistics return packet, 2-69
System Log communication, 12-1

TOM
interface, 17-2
reply types, 17-4 thru 17-5
use, 17-1
up packet processing, 2-69
write reply, 17-33 thru 17-34



I@BFDECR parameter, 4-30 Idle task (continued)

I@BFINCR parameter, 4-30 exchange packages, 1-21
I@BFSIZ parameter, initial memory scheduling, 2-14
allocation, 9-18 trace entry, 2-76
I@QCRYPT parameter, security use, A-2 IF control statement F$CSB request, 8-17
I@DMPSIZ parameter, Install use, 5-3 IHT, see Interrupt Handler Table
I@DNBFZ parameter, 4-17 Index request, 9-53
I@DVLRES parameter, device label location, Initialize request, 9-41 thru 9-42
5-26 Input dataset job entry, 9-1
I@DXTCAI parameter, DXT adjustment, 5-19 Install option, 1-21, 5-1, 5-3
I@DXTOVF parameter, DXT adjustment, 5-19 device label writing, 1-16
I@EXPANS parameter, 9-9, 9-18 DXT errors require, 5-19
IQICSMAX parameter, J$INVOKE use, 9-56 $ROLL initialized, 5-22
I@QIOPCOS parameter, Install use, 5-3 Installation function request, 8-15
IQIOPIOP parameter, Install use, 5-3 Interactive
IQIOPPRM parameter, Install use, 5-3 buffer management, 4-27 thru 4-29
I@QJCSMAX parameter, J$INVOKE use, 9-56 Buffer Table (IBT), 1-11
IQJFLMAX parameter buffer management use, 4-27
J$ALLOC use, 9-44 SCP use, 7-2
memory priority use, 9-6 job entry, 9-1
thrash lock use, 9-7 user task example, 9-17
IQJOBMIN parameter, 9-9, 9-18 Interchange
1@JSCOS parameter, CPU disconnection, 9-14 analysis, 2-1, 2-2
I@JSITS parameter disk timeout protection, 2-64
CPU connection, 9-14 Interprocessor
example, 9-17 communication, 2-95 thru 2-96
I@JSLKl1 in-memory thrash lock aging, 9-7, interrupt
9-8, 9-13 deadstart CPU, 2-21
I@JSLK2 thrash lock, 9-7, 9-11 handler, see IPI
IQJSLK3 thrash lock, 9-7 I/0 polling, 2-94
I@QJSMPA memory priority parameter, 9-6 trace entry format, 2-86
I@JSMPB memory priority parameter, 9-6, 9-11 message
I@JSMPC memory priority parameter, 9-6 I/0 polling, 2-94
I@JSMPD memory priority parameter, 9-6, 9-12 interchange analysis use, 2-2
1@JSTSO0 CPU connection parameter, 9-14 processor switching, 2-40
I@JSTS1 CPU connection parameter, 9-14 Interprocessor Request Table (IPRQ)
1@JSTS2 CPU connection parameter, 9-14 access control, 2-95
I@JSTS3 CPU connection parameter, 9-14 interchange analysis use, 2-2
I1@JXTSIZ parameter, JSH use, 9-4 message use, 2-96
IQLGDSZ $SYSTEMLOG size, 1l1-1 Interrupt
IQLGUSZ $LOG size limit, 11-4 accounting, 2-14
I@LOCK parameter, Startup use, 5-15 categories, 2-10
I@MAXME logged error limit, 12-1 count report, 2-39
I@MAXPAD parameter, J$ALLOC use, 9-24 Count Table (IC), 2-14, 14-1
I@MEM parameter, Startup use, 5-30 flags set at task creation, 2-17
I@MEUCT parameter, memory error halt use, handler, see also Channel processor;
2-69 CII (MCU interrupt handler); DLI
I@MINPAD parameter, J$ALLOC use, 9-23 (deadlock interrupt handler); EE
I@QODTSZ overlay management parameter, 16-1 (error interrupt handler);IOI (I/O
I@OLL parameter, OLL use, 16-3 interrupt handler); IPI
I@SCALLS overlay management parameter, 16-1 (interprocessor interrupt handler); ME
I@SLVL parameter, security use, A-2 (memory error interrupt handler); NE
I@SPMDLY parameter, SPM use, 14-2 (normal exit interrupt handler); PCI
I@SPMMIN parameter, SPM use, 14-2 (Programmable Clock interrupt
I@SPMON parameter, SPM use, 14-2 handler); TEI (expired time event
I@SPMTYP parameter, SPM use, 14-2 interrupt handler)
I@SYSBUF parameter, 4-30 address in CHT, 2-8, 2-44
I@USRSPM parameter assigned, 2-12
F$SPM use, 8-18 categories, 2-10
SPM use, 14-3 channel processor, 2-10
IBT, see Interactive Buffer Table Disk/SSD processors named, 2-12
IC, see Interrupt Count Table FED processors named
ID, user task, 8-21 thru 8-22 Front-end Driver, 2-11, 2-47 thru
Idle task, 2-73 2-51, 2-53 thru 2-60
detects memory error, 2-69 I/0 Subsystem, 2-12

error detection mode, 2-22
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interchange analysis call, 2-3
overview, 2-3
Packet I/0O Driver, 2-68
lost disk, 2-64
PCI trace entry format, 2-78
pending analysis, 2-2
processing overview, 2-1
system task, 3-2
Intertask
communication, 2-23, 3-1, 3-2 thru 3-9,
B~2
message, 2-18, 2-23, 2-80, 2-88 thru
2-89
Invoke
job class structure request, 8-13, 9-56
thru 9-57
pending status bit, 9-31
procedure dataset request, 8-14
IOI (1/0 interrupt handler), 2-2, 2-3
I0S, see I/0 Subsystem
IPCPU routine, 2-96
IPI (Interprocessor interrupt handler), 2-6
IPREQST routine, 2-2, 2-96
IPRQ, see Interprocessor Request Table
Irrecoverable job, 8-32
ITERM (RO05 routine), 2-46, 2-47

J$ABORT request, 9-37, 9-49
J$ACT request, 9-60 thru 9-61
J$ALLOC request, 9-22, 9-23, 9-35 thru 9-36
J$AWAIT request, 9-35 thru 9-36, 9-45 thru
9-~46
J$CHANGP request, 9-57 thru 9-58
J$CLEAR request, 9-48 thru 9-49
J$DEACT request, 9-61
J$DEADLK request, 9-62
J$DELAY request, 9-35 thru 9-36, 9-46 thru
9-47
J$DELETE request, 9-1, 9-50
J$GETM request, 9-22, 9-59
J$INDEX request, 9-53
J$INVOKE request, 8-13, 9-56 thru 9-57
J$IODONE request, 9-51
J$IOSUSP request, 9-51
J$RCVR request, 9-47, 9-54 thru 9-55
J$READY request, 9-58, 17-35, 17-36
J$REMK request, 9-55 thru 9-56
J$RERUN request, 9-49 thru 9-50
J$RESUME request, 9-52
example, 9-17
J$DELAY use, 9-47
suspend request use, 9-48
J$RETM request, 9-22, 9-59 thru 9-60
J$SHTDWN request, 9-55
J$RCVR request use, 9-55
J$START request use, 9-52
J$STRALL request use, 9-53
J$SINGLE request, 9-61 thru 9-62
J$START request, 9-47, 9-52 thru 9-53
J$STOP request, 9-48
J$START request use, 9-52
J$STRALL request use, 9-53
J$STPALL request, 9-54
J$START request use, 9-52
J$STRALL request use, 9-53
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J$STRALL request, 9-47, 9-53 thru 9-54
J$SUSP request, 9-47 thru 9-48, 9-52
J$SUSPK request, 9-47 thru 9-48
example, 9-16
J$RESUME request use, 9-52
JYTINIT request, 9-60
J$UROLL request, 9-37, 9-57
JAC, see Job Accounting Table
JADDFLAG flag
JXT allocation, 9-4
nonzero, 9-5
JALLFLAG (memory allocation flag), 9-7,
9-9, 9-15
JCB, see Job Communication Block
JCHLM examples, 9-24 thru 9-28
JCL Block Information Table (JBI), 8-16,
8-17
JCL symbol manipulation request, 8-16
JCL Symbol Table (JST), F$SYM use, 8-16
JCLFT examples, 9-24 thru 9-28
JCM (Job Class Manager system task), 15-1
thru 15-5
see also Job class; job class structure
assign request, 15-4
class assignment job card parameters in
sDT, 9-4
classify request, 15-3 thru 15-4
creation, 5-29
description, 15-1
F$INV request, 8-13
fixclass request, 15-5
functions, 15-3
Job class assignment, 15-1
reclassify request, 15-4
request format, 15-2 thru 15-3
STG calls, 18-1
Job, 1-1
see also JSH; User; User task
abort request, 9-49
accounting request, 8-10
advancement, 1-23
batch entry, 9-1
class, see also JCM
assignment, 9-4, 15-1
invoke pending status bit, 9-31
manager, see JCM
class structure
Deadstart use, 5-7
initialized, 5-2
invoke request, 8-13, 9-56 thru 9-57
recovery, 5-10
clear suspension request, 9-48 thru 9-49
connected, 1-21
consists of, 1-2
Control Language, see JCL
control statement error, 15-1
delay request, 8-12
delete request, 9-50
disconnected, 1-21
dump request, 8-14
DXT access, 5-21
error exit, 8-23
executing entry deleted, 1-24

flow, 1-22
initiation, 1-22, 9-4, 9-28 thru 9-29,
20-3
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Job (continued) Job Execution Table (continued)

input dataset, 1-24, 1-28 job
Irrecoverable flag, RRJ use, 5-23 initiation, 9-28 thru 9-29
irrecoverable, 8-9, 8-11, 8-32, 9-53 recovery use, 5-15
memory termination, 1-24
allocation, 9-5 JSH
areas, 9-22 allocation, 9-2
layout at initiation, 1-7 use, 1-23
management, 9-21 thru 9-28 limit (JXTMAX) set to 0, 9-55
management examples, 9-24 thru 9-28 MSG use, 11-7
request, 9-22 $ROLL use, 5-22
options change request, 8-17 Roll dataset validation, 5-12
output datasets, 1-24 start all jobs, 9-54
pad memory, 9-21 Startup use, 5-27
priority, 1-23, 9-3, 9-6 status, 9-29 thru 9-36
queue movement, 1-23 bit assignments, 9-31 thru 9-32
recovery, see Recover Rolled Jobs change sequences, 9-32 thru 9-36
routine Job Table Area (JTA), 1-14, 10-16
resource deallocation, 5-14 dataset reservation, 5-13
Restart, 5-10 thru 5-15 DOM use, 6-8
Request flag, 8-25 dumped, 8-14, 8-24
rerun, 5-11, 8-29 thru 8-31 EXP
disable request, 8-12 request word, 8-24
enable request, 8-12 use, 8-25
message, 8-31 job initiation, 9-28 thru 9-29
request, 9-49 thru 9-50 LFT management request, 8-13
rerunnable, 8-9, 8-12 memory
responsiveness, 9-3 added, 9-23
roll management, 9-21
request, 8-15, 9-57 MSG use, 11-6
time, 9-5 PDM input, 10-2
Scheduler, see JSH Startup use, 5-27
size, 9-6 XP in, 1-21
state transitions, 9-33 JOBCOUNT defined, 9-9
status, 9-29 thru 9-36 JROLLCTL flag defined, 9-9
bit assignments, 9-31 thru 9-32 JSALLCPR defined, 9-9
bits set by Startup, 5-15 JSALLCSZ defined, 9-9
change sequences, 9-32 thru 9-36 JSALLLIM defined, 9-10
change trace entry format, 2-82 JSALLMTD defined, 9-10
step JSALLORD defined, 9-9
abort request, 8-3 JSALLPEN defined, 9-9
aborted, 8-24 JSALLSMD defined, 9-10
advance request, 8-3, 8-21 JSALLSUB defined, 9-10
suspend request, 8-10, 9-45 thru 9-48 JSAMGOAL defined, 9-9
system action request, 8-2 JSH (Job Scheduler system task), 9-1 thru
task time request, 8-10 9-62
termination, 1-23, 1-24, 8-4, 8-31, see also Job
9-22, 9-42 A-bit ready, 8-25
time abort request, 9-49
request, 8-10 Allocate request, 9-42 thru 9-45
slice, 9-3 await request, 9-45
user task relationship, 1-26 calling sequence, 9-38 thru 9-39
Job Accounting Table, 1-14, 8-10 clear request, 9-48 thru 9-49
Job Communication Block (JCB), 1-14, 10-16 cluster register management, 2-95
CSP use, 20-1 CPU
EXP use, 8-28 allocation, 9-2
job initiation, 9-29 connection, 9-13 thru 9-17
validation, 8-2 switching, 2-96
Job Execution Table (JXT), 1-11, 10-16 creation, 5-29, 9-36 thru 9-62
allocation, 9-3 thru 9-5 CSP copied, 20-2
DQOM use, 6-8 Delay request, 9-46 thru 9-47
EXP use, 8-26 delete request, 9-50
F$INV pending, 8-13 design philosophy, 9-2 thru 9-3

disconnect task, 2-26
EXP request, 8-24, 8-25
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JSH {(continued)

F$INV request, 8-13
force job into memory request, 9-58
functions, 9-39 thru 9-41
get memory request, 9-59
I/O-resume request, 9-51
I/O~-suspend request, 9-51
index request, 9-53
initialization, 9-18
Initialize request, 9-41 thru 9-42
input register format, 9-37
interface, 9-36 thru 9-62
invoke request, 9-56 thru 9-57
J$ALLOC request processing, 9-23
J$SINGLE request from EXP, 8-2
job
initiation, 9-28 thru 9-29
irrecoverable, 8-32
rerun, 8-29 thru 8-31
status, 9-29 thru 9-36
termination memory management, 9-22
JXT allocation, 9-3 thru 9-5
maintains $ROLL
MEMMAX change, 18-10
memory
allocation, 9-2, 9-5
allocation examples, 9~10 thru 9-13
allocation tables used, 9-7
allocation, who gets it, 9-18
compaction, 9-20
expansion space, 9-18
management, 9-17
management examples, 9-18 thru 9-21,
9-24 thru 9-28
management, job, 9-21 thru 9-28
management, user, 9-17
pad, 9-21
priority, 9-5 thru 9-6
priority updated, 9-14
priority variation, 9-10 thru 9-13
request queue, 9-5
output register format, 9-37 thru 9-38
overview, 9-1
pad, 9-21
priority change request, 9-57 thru 9-58
processor switching, 2-40
ready by SCP, 1-22
recover request, 9-54 thru 9-55
remove K request, 9-55 thru 9-56
reply timing, 9-36
rerun request, 9-49 thru 9-50
responsibilities, 9-1
resume request, 9-52
return memory request, 9-59 thru 9-60
roll time, 9-5
scans SDT, 1-22
shutdown request, 9-55
start request, 9-52 thru 9-54
status
bit assignments, 9-31 thru 9-32
change sequences, 9-32 thru 9-36
stop request, 9-48, 9-54
suspend request, 9-47 thru 9-48
suspended job priority, 9-6
System Buffer allocation, 4-30
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JSH (continued)
task created, 5-10
time slice, 9-3, 9-14
TOM maintains counts for, 17-1
trace entry formats, 2-82 thru 2-86
tunability, 9-3
user roll request, 9-57
user task
activate request, 9-60
deactivate request, 9-61
deadlock request, 9-62
initialize request, 9-60
single-thread request, 9-61
JSQZREQS flag
allocation use, 9-7
defined, 9-9
JSYSDIR job use, 5-21
JTA, see Job Table Area
Julian date request, 8-9
JXFMP, memory priority, 9-5 thru 9-6
JXSTAT status bits
assignments, 9-31 thru 9-32
change sequences, 9-32 thru 9-36
defined, 9-29
JXT, see Job Execution Table
JXTMAX variable, 9-4, 9-54, 9-55

K status bit, 9-31
KILL command responsiveness, 9-3

L status bit, 9-31
Label Definition Table (LDT), 17-3
Language systems available, 1-3
LCP, see Link Control Package
LCT, see Link Configuration Table
LDR, A-4, A-6
LFT, see Logical File Table
LGJ, see Log JXT Table :
Library
routines, 1-5
scheduler semaphore use, 2-95
searchlist maintenance request, 8-15
Limit
address, new system, 2-28
command JXTMAX set, 9-4
Link Configuration Table (LCT), 1-11, 7-2
Link Control Package (LCP)
extension (LCPE), 2-11, 2-12, 2-11
1/0, 2-11, 2-48 thru 2-51
trace entry format, 2-78, 2-80, 2-81
validation, 7-3

Link Interface Extension Table (LXT), 1-11

FED use, 2-45
SCP use, 7-2
STG use, 18-2
TOM use, 17-22
Link Interface Table (LIT), 1-11, 2-9
CHT relationship, 2-9
FED use, 2-44
SCP use, 7-2
Link Trailer Package (LTP), 2-11, 2-48
thru 2-51
LIRCV (FED routine), 2-48, 2-49
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LIT, see Link Interface Table Master device

LKRCL (STP Lock Recall Flag), 2-14 Install option, 5-1, 5-2
LOADOVL macro, 16-3 label, 5-26
Local dataset mass storage group use, 5-6
create request, 8-8 Master I/O processor, see MIOP
modify request, 8-8 Master operator station configuration
release request, 8-8 change, 5-18
sence request, 8-8 MAXTN constant, adding new task, B-2
Lock MCT, see Monitor Call Table
EXEC, 2-95 thru 2-96 MCU (Maintenance Control Unit)
I/0 area request, 8-13 input channel number, 2-7
STP scheduling use, 2-13, 2-14 interrupt handler, see CII
Recall Flag (LKRCL) scheduling use, 2-14 interrupt trace entry format, 2-86
LOCKOS routine real-time interrupts, 2-64
processor switching, 2-40 startup, 1-2
single-thread use, 2-94 ME (memory error interrupt handler), 2-5
Log JXT Table (LGJ), 11-7 MEL, see Memory Error Log
Log Manager, see MSG MEMAGED
$LOG dataset, see User logfile calculated, 9-8
Logfile, see User logfile defined, 9-9
Logical updated at disconnect, 9-15
device assigned, 6-9 MEMAL routine, 4-22, 4-23
I/0 routines, see TIO MEMDE routine, 4-22, 4-23 thru 4-24
interprocessor request trace entry MEMDEMD memory allocation variable, 9-7, 9-9
format, 2-87 MEMJOBS definition, 9-8
Logical File Table (LFT), 1-15 MEMMAX initial memory allocation, 9-18,
CSP use, 20-2 18-10
DSP pointed to, 8-27 Memory
EXP use, 8-28 allocation, 9-5, 9-20
F$LFT management, 8-13 examples, 9-10 thru 9-13
memory added, 9-23 flag, 9-7
two sections, 8-28 routines, 4-22 thru 4-24
LOGMSGM macro request format, 11-4 tables used, 9-7
LOGON request job entry, 9-1 display request, 2-31
LORCV (FED routine), 2-48, 2-49 entry request, 2-32
Lost disk interrupts, 2-64 expansion space, 9-18
LTP, see Link Trailer Package force job into, 9-58
LXT, see Link Interface Extension Table layout of COS, 1-8

management, 9-17
examples, 9-18 thru 9-21, 9-24 thru

M status bit, 9-31 9-28
Maintenance Control Unit, see MCU interactive buffer, 4-27
Margin select disk request example, 2-66 J3ALLOC request, 9-42 thru 9-45
Mass storage subsystem, 1-15 job, 9-21 thru 9-28
allocation, 6-1 pad, 9-21, 9-23
CIO transfer, 4-17 pool area EXP use, 8-25
controlled, 6-8, 6-9 priority, 9-5 thru 9-6
dataset management, 1-27 updated, 9-14
Deadstart use, 5-4 variation, 9-10 thru 9-13
DOM management, 6-10 released from job, 9-50
error log, 6-13 request, 8-6, 8-19
group, 5-5 resident dataset, CIO use, 4-18
Deadstart use, 5-4 restriction removal request, 9-55 thru
Install option, 5-1 9-56
Restart use, 5-8 segment trace entry format, 2-82 thru
Install option, 5-1 2-86
label location, 5-26 size set request, 2-28
private, 6-9 subordinate, 9-8
unit, 5-8 swapping status changes, 9-34 thru 9-35
Master clear system request, 9-59 thru 9-60
adapter routine, 2-53 variables defined, 9-8
channel FED processor, 2-11 who gets it, 9-18
disk request example, 2-65 MEMORY, 9-8
interface routine (CCLR), 2-47, 2-48 control statement, 9-21, 9-23

macro, 9-21
routine, 9-21
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Memory Error
correction, 2-69 thru 2-72, 2-96
Correction task (ME), 2-5
exchange packages, 1-21
logged by, 2-5
not scheduled, 1-25
detection mode request, 2-22
EXEC detection, 2-73
interrupt handler, see ME
Log (MEL), 2-69 thru 2-70
message format, 12-1
Processor, see MEP (Message Processor)
trace entry format, 2-89
Memory Request Queue (MEMQ), 9-5, 9-7
Memory Segment Table, 1-11
MEMQ, see Memory Request Queue
MEMROLNG memory allocation variable, 9-7,
9-8
*MEMSIZE parameter, 2-28, 5-30
MEMSUBRD defined, 9-9

MEMSUSP memory allocation variable, 9-7, 9-9

MEMTALLY memory allocation variable, 9-7,
9-8
MEP (Message Processor system task), 12-1
thru 12-4
ASCII messages, 12-3
creation, 5-29
I/0 Subsystem interface, 12-1
ME sends packet to, 2-5
memory error message, 2-70 thru 2-72,
12-1
packet
forwarded, 2-69
queue full, 2-69
Message
buffer management use, 4-27
code, 7-4
interprocessor interchange analysis
use, 2-2
Processor, see MEP
request, 8-3
Transmit FED processor, 2-11
Wait FED processor, 2-11
MIOP (Master I/0 Processor), see also I/0
Subsystem
driver processors, 2-68
FED request, 2-1Y, 2-42
interrupt handler
TOM requires, 17-1
Modify dataset request, 8-8
function defined, 10-1
job
irrecoverable, 8-32
rerun, 8-30
Monitor, see EXEC
Monitor Call Table (MCT)
format, 14-2
Request Processor use, 2-16
Monoprogramming, 1-25
Move system request, 2-29
MSG (Log Manager system task), 11-1 thru
11-15
see also System Log; user logfile
CIO, 4-17
creation, 5-29
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MSG (Log Manager system task) (continued)
front-end message entry, 3-9
memory error message, 2-69 thru 2-72
reply format, 11-5
request format, 11-4
System Log

format, 11-8 thru 11-13
processing, 11-1 thru 11-3
tables used, 11-6
TIO, 4-1
user log
format, 11-13 thru 11-15
processing, 11-3 thru 11-4

MSGQ system macro, 3-8

MSGQUE routine, 3-8

MST, see Memory Segment Table

Multiprocessing, 1-25

Multiprocessor considerations, 2-94

Multiprogramming, 1-25

Multitasking, 1-24, 1-26
deadlock interrupts, 2-6
F$TASK request, 8-21 thru 8-22
library, 1-26
scheduler, 1-26

Multitype dataset, 5-10, 10-1

MVLCE routine, 2-54

MVLCP (RO0O5 routine), 2-46, 2-54

N status bit, 9-31
NCLR (FED routine), 2-53, 2-54
NCLRA (FED routine), 2-53, 2-54
NCLRB interrupt handler, 2-12, 2-54
NE (normal exit interrupt handler), 2-5,
2-16

NEND (FED routine), 2-53, 2-54
NENDA (FED routine), 2-53, 2-54
Nesting level changed, 8-17
NETO (FED routine), 2-53, 2-54
Network adapter, see Front-end Driver
NIRCV (FED routine), 2-53, 2-55
*NOOP parameter file directive, 5-16
NORCV (FED routine), 2-53, 2-55
NORERUN, F$NRN use, 8-30
Normal exit

accounting use, 2-14

interrupt handler, see NE

trace entry format, 2-76 thru 2-77
Notes attribute, 5-7
NPEND (FED routine), 2-53, 2-56
NRLCF interrupt handler, 2-11, 2-53, 2-56
NRLCP interrupt handler, 2-11, 2-53, 2-57
NRSEG interrupt handler, 2-11, 2-53, 2-57
NSC adapter, see Front-end Driver
NWLCF interrupt handler, 2-11, 2-53; 2-55
NWLCP interrupt handler, 2-11, 2-53, 2-58
NWSEF interrupt handler, 2-11, 2-53, 2-58
NWSEG interrupt handler, 2-11, 2-53, 2-58
NWXLC interrupt handler, 2-12, 2-53, 2-59
NWXLF interrupt handler, 2-11, 2-53, 2-59
NXTMSG, 4-28
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O status bit, 9-31

0CS, see Overlay Call Stack

OCT, see Overlay Control Table

ODN, see Open Dataset Name Table

ODT, see Overlay Directory Table

OLL, see Overlay Load Request List

Open Dataset Name Table (ODN), 1-15, 8-28

Open dataset request, 8-4, 17-21, 17-25
thru 17-26, 17-30 thru
17-31

Operand range error, 2-5, 8-23

Operator

configuration change, 5-18
DROP command responsiveness, 9-3
error recovery for FED, 2-60
KILL command responsiveness, 9-3
LIMIT command JXTMAX set, 9-4
RERUN command, 8-12, 8-29 thru 8-31,
9-49 thru 9-50
RUN command, 8-10
shutdown request, 9-55
SUSPEND ALL command JXTMAX zero,
9-4
Optimized FORTRAN code, 1-4
Option change request, 8-17
OTERM (ROO5 routine), 2-46, 2-47
OUTFC (FED routine), 2-54, 2-59 2-60
Overlay Call Stack (0OCS), 16-2
Overlay Control Table (OCT), 16-2
Overlay dataset
Deadstart use, 5-4
Restart use, 5-9
space reserved, 5-2, 5-9
Overlay Directory Table (ODT), 1-12
OVM use, 16-2
Startup use, 5-28
Overlay Load Request List, 1-12, 16-2
Overlay Manager, see OVM
OVF parameter DXT adjustment, 5-19
OVM (Overlay Manager system task), 16-1
thru 16-9
functions, 16-1
requests, 16-3 thru 16-7
stepflows, 16-7 thru 16-9
tables used, 16-2
Ownership value I@SYSOWN, 10-4

Packet, 2-67
I/0 request, 2-28
identifiers, 2-68
Packet I/0 Driver, 2-66, thru 2-69
see also I/0 Subsystem
channel assignment, 2-10
interrupt handler, 2-10
Pad
examples, 9~24 thru 9-28
memory, 9-21
use, 9-23
Parameter file
Deadstart use, 5-4, 5-18 thru 5-19
Restart use, 5-8, 5-9
Startup input, 5-18
Partial deallocation (DOM function), 6-2
Pascal compiler, 1-4
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Password encryption, 4-29, A-3

PCI

bypassed, A-6

request, 8-20

security use, A-1

(Programmable Clock interrupt handler),

2-3

PDD,
PDI,

PDM

see Permanent Dataset Definition Table
see Permanent Dataset Information Table
(Permanent Dataset Manager system

task), 10-1 thru 10-18

PDS,

access dataset processing, 10-4
input, 10-3, 10-9
output, 10-3, 10-9
spooled, 10-3, 10-4 thru 10-6
user, 10-4 thru 10-6, 10-9
adjust user dataset processing, 10-3,
10-8
calling sequence, 10-2
calls CIO, 4-17
DSC page request processing, 10-3, 10-6
thru 10-7
DXT page request processing, 10-3, 10-6
thru 10-7
delete dataset processing
spooled, 10-3, 10-6
user, 10-6
dequeue SDT entry processing, 10-3, 10-8
dump time request processing, 10-3,
10-7 thru 10-8
function codes, 10-3
functions and job
rerun, 8-30
irrecoverable, 8-32
FVD calls, 19-2
initialization, 5-21
load dataset processing
input, 10-3, 10-7
output, 10-3, 10-7
user, 10-3, 10-7
modify user dataset processing, 10-3,
10-8
page request processing, 10-3, 10-6
thru 10-7
PDN request processing, 10-3, 10-7
permit processing, 10-3, 10-10
pseudo access processing, 10-3, 10-9,
5-14
queue SDT entry processing, 10-3, 10-8
release request processing, 10-3, 10-7
resource deallocation, 5-14
responsibilities, 10-1
rewrite SDT entry processing, 10-3, 10-9
save dataset processing, 10-4
input, 10-3, 10-4
output, 10-3, 10-4
user, 10-3, 10-4
special functions, 10-2
tables used, 10-14
theory of operation, 10-17 thru 10-18
update PDS/release request processing,
10-3, 10-7
user request, 8-9
see Permanent Dataset Table

PDSDUMP utility, 10-1
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DXT access, 5-21
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PDSLOAD utility, 10-1, A-6 Processor Working Storage area (PWS), 2-97

Performance exchange packages in, 1-21
EXEC accounting, 2-14 accounting use, 2-14
F$SPM request, 8-18 Processors switch request, 2-39
Permanent dataset, see also Dataset; PDM Program range error, 2-5, 8-23
attributes, 5-7 Programmable clock
functions named, 10-1, 10-2 F$SPY use, 8-19
job interrupt handler, see PCI
irrecoverable, 8-32 Programs, applications, 1-5
rerun eligibility, 8-30 PRV$RPF function, 8-20, 8-29
management request, 8-9 PRV$SDR function, 8-20
manager, see PDM PRV$SPF function, 8-20, 8-29
pseudo access, 5-14 PRV$SWP function, 8-20, 8-29
types, 10-1 PRVDEF utility, A-2 thru A-5
utilities named, 10-1 Pseudo access function defined, 10-2
Restart use, 5-8 PSWITCH request, 2-39
Permanent Dataset Definition Table (PDD), Public access mode attribute, 5-7
1-15, 10-16 PUTREPLY routine, 3-3, 3-6
EXP use, 8-29 PUTREQ routine, 3-5
F$PDM use, 8-9 DEC request format, 13-1
MSG use, 11-7 DOM calls, 6-1
PDM input, 10-2 JCM request format, 15-2
SCP use, 7-2 JSH calling sequence, 9-38 thru 9-39
SDR use, 5-21 registers destroyed, 3-3
STG use, 18-1 request format, 11-4
status table, 10-10 TOM request, 17-22
Permanent Dataset Information Table (PDI), PWENC routine, 4-29 thru 4-30, 8-20
1-12, 5-28, 10-17 PWS, See Processor Working Storage
Permanent Dataset Table (PDS), 1-12, 10-17 PXT, see Processor Execution Table

dataset reservation, 5-13
DXT use, 5-20

pseudo access, 5-14 Q status bit, 9-32
PERMIT function, 10-1, 10-10 QCT, see Queue Control Table
job irrecoverable, 8-32 QODT, see Queued Dataset Table
attribute, 5-7 Queue Control Table (QCT), 2-67
Physical 1/0 circular buffering, 4-14 Queue I/0 (DQM function), 6-3 thru 6-4
PIO request, 2-28 Queued Dataset Table (QDT), 1-12, 10-17
PMEMDE routine, 4-22, 4-24 EXP use, 8-26
Pool Table memory allocation, 4-22 PDM use, 10-1
Position Startup use, 5-28
information request, 8-23 SDT relationship, 1-12
request TQM processing, 17-21, 17-26,
17-43
tape redquest, 8-18 R status bit, 9-32
POST R005 request, see Front-end Driver
macro format, 2-75 RO11l request, see Disk/SSD Driver
macro history trace use, 2-74 R022 request, see Packet I/O Driver
request, 2-27, 2-73 Random write job irrecoverable, 8-32
Preallocation by DQM, 6-9 $RBLK routine, 4-13
Priority RCP request, 2-24
change request, 9-57 thru 9-58 Read
job, 9-3 dataset processing TQM stepflow, 17-37
memory, 9-5 thru 9-6 device circular request, 8-9
Private device, 6-9 reply processing TOM stepflow, 17-38
Privilege thru 17-39
request, 8-20 Ready task, 2-17
SCNVOK, F$TBL request, 8-23 and suspend, 2-23
Procedure requests accounting, 2-14
dataset invocation request, 8-14 Real-time clock
return request, 8-14 conversion, 8-18
Processor examined by interchange analysis, 2-2
request word (TCEP), 8-24 initialized, 5-30
switching, 2-96 Recall
task job entry, 1-22 buffered 1/0, 8-11
Processor Execution Table (PXT), 1-12, 2-22 DQM readied, 6-1
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Recall (continued)
Flag (LKRCL) scheduling use, 2-14
request, 8-4
Recover request, 9-54 thru 9-55
Recover Rolled Jobs routine (RRJ), 5-30
Deadstart use, 5-7, 5-31
Install option, 5-30 thru 5-31
Restart option, 5-8, 5-31 thru 5-32
$ROLL use, 5-22
Z calls, 5-29
Recovery, see Startup
Register
designator defined, 2-34
entry request, 2-33
Reject channel processor, see RJ
RELDNT routine, 8-26
Release
job irrecoverable, 8-32
request TQM use, 17-7, 17-21, 17-27,
17-42 thru 17-43
Remove K request, 9-55 thru 9-56
REPLIES routine, 3-5, 3-7
Report usage requests, 2-36 thru 2-39
Reprieve processing, 8-31 thru 8-32
initiated, 8-24
management request, 8-14
single-thread request, 9-62
Request
counts report, 2-37
Processor, 2-16
Table (RQT), 1-12, 6-8
RERUN
control statement, F$RRN use, 8-30
job, 8-29 thru 8-31
logfile message, 8-31
macro, F$RRN use, 8-30
request, 9-49 thru 9-50
Reserved for site use request, 2-21
Resource, 1-22
accounting, EXEC, 2-14
deallocation, 5-14
job recovery, 5-10 thru 5-15
sharing, 9-2
2-pass, 5-10
Restart option, 5-8 thru 5-15
JSH notified, 5-30
SCP notified, 5-30
Resume
job status changes, 9-35 thru 9-36
request, 9-52
RETURN
control statement encountered, 8-14
from procedure dataset request, 8-14
Revision number request, 8-9
$REWD routine, 4-12, 4-4, 8-12
Rewind
control statement file request, 8-14
tape request, 8-18, 17-35 thru 17-37
Rewrite SDT function defined, 10-2

RJ (reject) channel processor, 2-3, 2-10,

2-12
RJI, see Rolled Job Index Table
RLCP (FED routine), 2-11, 2-48, 2-50
RLTP (FED routine), 2-11, 2-48, 2-50
Roll job request, 8-15
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$ROLL dataset, see under Rolled Job Index
Rolled Job Index (RJI), 1-12
dataset ($ROLL), 5-22 thru 5-24
format, 5-22 thru 5-24
job initiation, 9-29
permanent name, 5-22
RRJ use, 5-22
validation, 5-22
initialized, 5-2
Restart use, 5-9
Startup input, 5-18
Deadstart use, 5-4, 5-7
entry
initialized, 1-23
validation, 5-11
J$INDEX request use, 9-53
job
termination, 1-24
irrecoverable, 8-32
Startup use, 5-28
Rolled job recovery, see Recover Rolled
Jobs routine
ROO5C request processor, 2-45, 2-47
ROO5I request processor, 2-45, 2-51
ROOS5N request processor, 2-45, 2-52
RQT, see Request Table
RRJ, see Recover Rolled Jobs
RSSEG (FED routine), 2-11, 2-48, 2-50
RSSEG interrupt handler, 2-11
RT, see Real-time clock
RTNOVL macro, 16-6
RTSK request, 2-17
RTSS request, 2-23
RUN command use, 8-10
$RWDP, 4-5, 8-11
$RWDR, 8-11, 4-8

S status bit, 9-31
SAVE

function defined, 10-1

job irrecoverable, 8-32

job rerun, 8-30

request TOM processing, 17-21, 17-26
SBKPT request, 2-34
SBU, see System Billing Unit Table
SBUFBASE initial memory allocation, 9-18

SCHUSER (user task scheduler) executed, 2-14

SCP (Station Call Processor system task),
7-1 thru 7-8
Breakpoint
processing, 2-13, 2-14
restriction, 2-94
Buffer space reallocated, 4-37
channel assignment bypasses, 2-12
communication buffer management, 4-30
thru 4-38
debugging use, 2-31
DOM direct call, 1-30
FED use, 2-42
front-end/task communication, 3-8
job termination, 1-24
JSH readied for new job, 9-42
memory request, 9-22, 9-59 thru 9-60
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SCP (continued)
message code, 18-8
packet forwarded, 2-69
PDM called, 10-18
processing flow, 7-3
STG called, 18-1, 18-7
task created, 5-10
TOM requests, 17-21
SCPRIV privilege, F$ENC use, 8-20
SCT, see Subsystem Control Table
$SDR dataset, 5-18, 5-21
SDR, see System Directory
SDRREC routine, 5-32
*SDR parameter file directive use, 5-21,
5-32
SDT, see System Dataset Table
Secure dataset request, 8-20
Security level, A-2
Security request, 8-20
Security Swap Table
EXP use, 8-29
F$PRV use, 8-20
Security system
data security, A-6
description, A-1 thru A-7
implementation, A-3
management, A-1 thru A-3
SEDSEL request, 2-22
Segment data I/0, 2-11
Select function code, FED writes, 2-11
Semaphore
deadlock processing, 9-62
usage, 2-95 thru 2-96
Sense switch
set request, 8-10, 8-4
test request, 8-10
SEQINIT macro, 17-28, 17-29
Sequencer-active flag set, 17-1
Set memory size request, 2-28
Set system breakpoint request, 2-34
SETCL macro, 2-98
SETIP macro, 2-99
SETRPV, 8-31
Shutdown request, 9-55
Single-bit error corrected by ME, 2-5
Single-thread system wait trace entry
format, 2-87
Single-~threading discussion, 2-94
Site-reserved request, 2-21
*SKIPEFT parameter file directive, 5-17
SKOL macro translator, 1-5
Solid-state Storage Device (SSD)
control channel number, 2-7
Disk/SSD Driver Control, 2-62
entry formats, 2-84
I/0, 2-12, 2-63
SPM (System Performance Monitor system
task), 14-1 thru 14-11
data collection method, 14-1, 14-3
F$SPM request, 8-18
initiation, 14-1

parameters controlling, 14-2 thru 14-3

record formats, 14-3 thru 14-10
stepflow, 14-10 thru 14-11
tables used, 14-1
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Spooled dataset, 10-1, 10-4
SPY$INFO function, 8-19, 8-18, 8~18
SSD status interrupt handler, 2-12
SSD, see Solid-state Storage Device
SSINT interrupt handler, 2-12
SSREQ (RO1ll routine), 2-63
SST, see Stager Stream Table
Stage dataset request, 1-13, 8-12, 8-18
Stager Stream Table (SST), 7-3, 18-2
Stager, see STG
STAPB field scheduling use, 2-13, 2-14
Start
all request, 9-53 thru 9-54
new system request, 2-29
request, 2-30, 9-52 thru 9-53
second CPU request, 2-21
system request, 2-30
Startup, 1-1, 1-21, 5-1 thru 5-33
*MEMSIZ parameter SMZ request, 2-28
boot new system request, 2-29
calls TIO, 4-1
configuration change, 5-18
creation, 5-29
device label search, 5-17
DOM calls, 1-30
F$RRN use, 8-12
flow processing, 5-16
FVD use, 19-1, 19-3

input, 5-18
Install required, 5-19
job

class structure, 15-1
recovery, 1-13
rerun, 8-30
JSH
creation, 9-36
initialize request, 9-42
JXTMAX zero, 9-4
LIT assignment at, 1-11
master clear SSD channel, 2-7
memory
allocation, 9-17
contents following, 1-6
overlay management, 16-1
parameter file, 5-19
PDM called, 10-18
pseudo access processing, 10-2, 10-9
recover request, 9-54 thru 9-55
start request used, 9-52 thru 9-53
subroutines, 5-29
System Log recovery, 11-2
tables used, 5-24 thru 5-28
task creation, 1-13, 2-17, 3-1, 3-2
time delay ignored, 9-47
2-pass, 5-1, 5-16
TQM creation, 17-3
ZY processing, 5-19
STAT (FED routine), 2-54, 2-59
STATA (FED routine), 2-12, 2-54, 2-60
Station
Call Processor, see SCP
slot data, 5-8, 8-26
Statistics, F$SPM request, 8-18

STATS utility, System Log format, 11-8 thru

11-13
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' Status
bit asignments, 9-31 thru 9-32
changes CPU swapping, 9-34
memory swapping, 9-34 thru 9-35
suspension and resumption, 9-35 thru

9-36
STG (Stager system task), 18-1 thru 18-15
buffer

allocation, 9-8
management, 4-30 thru 4-38, 18-10
space, 4-37
input
error handling, 18-5
job, 18-4
startup, 18-4
termination, 18-4
transfer, 18-4
job entry, 9-1
memory request, 9-22, 9-59 thru 9-60
message code, 18-9
output
startup, 18-6
termination, 18-7
transfer, 18-6
processing overview, 18-2
purpose, 18-1
responses, 18-10 thru 18-11
SCp
calls, 18-1
communication, 18-7
staging examples, 18-11 thru 18-14
tables used, 18-1
transfer termination processing, 18-14
thru 18-15
Stop, see also Halt system
all request, 9-54
Buffer, 2-89 thru 2-93, see also Halt
system
messages table, 2-90 thru 2-93
request start system after, 2-30
system request, 2-31
STOP
macro, 2-99, 2-69, 2-90
request, 2-31
STP (System Task Processor), 1-13, 3-1 thru
3-9
see also System task
common routines, 4-1 thru 4-38
Dump Directory, 1-13
EXEC communication, 1-11
general description, 3-1, 3-2
Lock Recall flag (LKRCL) scheduling
use, 2-14
lock scheduling use, 2-13, 2-14
purpose, 1-2
Startup residence, 5-1
STPD, see STP Dump Directory
STPLK field scheduling use, 2-13, 2-14
STPRL field scheduling use, 2-13, 2-14
Stream control bytes, 7-5
Streaming, 4-17
DOM management, 6-10
provided, 6-11
Stripe group, see Mass storage group
STT, see System Task Table
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STX, see System Task Exchange Package Table

SUBMIT control statement, 8-25
Subsegment data I/0, 2-11
Subsystem Control Table (SCT), 2-9
APIIP use, 2-68
Deadstart option, 5-4
DOM use, 6-8
IOP driver use, 2-29
Packet I/O Driver use, 2-67
TOM use, 17-2
SUSP request, 2-19
SUSPEND ALL command, 9-4
Suspend
job status changes, 9-35 thru 9-36
request, 9-47 thru 9-48
self and ready task, 2-23

task, 2-19
user tasks, 9-45 thru 9-48
Switch

processors request, 2-39
set request, 8-4, 8-10
test request, 8-10
SWT, see Security Swap Table
Symbol manipulation request, 8-16
Synchronize tape dataset request, 8-22
SYSBUF, see System Buffer
$SYSLOG, see System Log
SYSROLLINDEX dataset, 5-22
System
action request, 8-2
Billing Unit Table (SBU), 1-12
ownership value I@SYSOWN, 10-4
performance monitor, see SPM
recovery, see Startup
revision number request, 8-9
table copy request, 8-23

wait for single threading trace entry,

2-87
System Buffer
allocation, 4-33 thru 4-35
deallocation, 4-35 thru 4-36
initialization, 4-32
internal management, 4-33
management, 4-30 thru 4-38
performance, 4-36 thru 4-38
space, 9-17
System Dataset Table (SDT), 1-12, 10-17
delete request use, 9-50
executing queue entry deleted, 1-24
EXP use, 8-26
format, 7-3
input queue, 9-4
job
entry, 1-22, 9-1
initiation, 9-29
output dataset entry, 1-24
MSG use, 11-8
rerun request use, 9-49
Restart use, 5-8
rewrite SDT function, 10-2
Startup use, 5-28
STG use, 18-1
SCP use, 7-3
queue movement, 1-23
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System Directory (SDR), 1-12 *SYSTEM parameter file directive, 5-16
see also SDRREC routine $SYSTEMLOG dataset, see System Log
dataset ($SDR), 5-21 SYSWAIT routine single-thread use, 2-94
F$ASD use, 8-15
initialized, 5-2

recovery, 5-21 T register values, 1-21
security use, A-3 T status bit, 9-31
utilities DXT access, 5-21 Table copy request, 8-23
System dump TACT (ROO5 routine), 2-46, 2-47
Deadstart use, 5-4 Tape dataset
Restart use, 5-8 position request, 8-18
space reserved, 5-2 synchronize request, 8-22
System Executive, see EXEC Tape Device Table (TDT), 1-13
System Log see also MSG configuration change, 5-18
format, 11-8 thru 11-13 free-device cleanup, 17-9
front-end message entry, 3-9 Startup use, 5-28
Hardware error log, 6-13 oM
memory error message, 2-69 thru 2-72 creation, 17-3
processing, 11-1 trace buffer, 17-43
SPM use, 14-1 use, 17-3
System task, 1-25 TQPXR use, 17-7
see also STP Tape I1I/0, 17-1
adding new task, B-1 thru B-4 Tape position
breakpoint restriction, 2-94 information request, 8-23
communication, 3-2 thru 3-9 request processing TQM stepflow, 7-43
creation Tape Queue Manager, see TQOM
request, 2-16 ' Task Accounting Table, 8-10
creation, 1-13, 3-1, 3-2, 5-29 Task Breakpoint Table (TBT), 2-13,
delay request, 2-20 2-14
error detection mode, 2-22 Task Control Block (TCB)
Exchange Package Table, 1-19 accounting use, 2-14
exchange trace entry, 2-76 block creation, 1-27
front-end communication, 3-8 error exit use, 8-24
History trace entry request, 2-27 EXP
ip, 3-1, B-1 request word, 8-24
intertask communication, 3-1 use, 8-29
linked to channel, 2-8 initialize user task, 9-60
memory job initiation, 9-29 >
error occurs, 2-69 Task, 1-25
request, 9-22 I/0, see TIO
named, 3-1 ID, 8-21 thru 8-22
packet queueing, 2-66 parameter block, 2-8
Priority Ready List (STPRL) system, see System task
scheduling use, 2-13, 2-14 types of, 1-24
task creation, 2-17 user, see User task
Processor, see STP Task Execution Table (TXT), 1-13
ready, 3-2 abort code set, 9-49
request, 2-17 initialize user task, 9-60
task and suspend, 2-23 status, 9-29 thru 9-36
request counts report, 2-37 bit assignments, 9-31 thru 9-32
scheduling, 2-2, 2-14 change sequences, 9-32 thru 9-36
for channel activity, 2-9 job termination, 1-24
status task creation, 2-17 TI0 use, 4-1
suspend Task Priority Table (TPT)
by TSKREQ, 3-7 scheduling use, 2-13, 2-14
request, 2-19 task creation, 2-17
usage data, 2-37 Task Scheduler
user communication, 3-8 called by start system request, 2-31
System Task Table (STT), 1-9, 2-9 disconnect task, 2-25
accounting use, 2-14 invoked by interchange analysis, 2-3
adding new task, B-3 overview, 2-2
B00 stored in, 1-21 selects idle task, 2-73
scheduling use, 2-13, 2-14 TASK$ACT function, 8-21 thru 8-22
SPM use, 14-2 TASK$CRE function, 8-21
task creation, 2-17 TASK$DEL function, 8-21

XP management, 1-19
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TASKUTIL request, 2-37

TBIDLE field scheduling use, 2-13, 2-14
TCB, see Task Control Block

TCEP, see Exchange Processor Request Word
TCEPJ, JSH use, 9-49

TDELAY request, 2-20

TDT, see Tape Device Table

TEI (expired time event interrupt handler),

2-2, 2-3
Terminate job request, 8-4
Text

attribute, 5-7

field

EXP memory allocation, 8-25
Restart use, 5-8
Thrash lock, 9-7, 9-34 thru 9-35
Time
conversion request, 8-18
delay request, 9-46 thru 9-47
request, 8-3, 8-10
Time event
processing, 2-3, 2-5
table interchange analysis use, 2-2
trace entry format, 2-77
Time slice, 9-3
assignment, 9-14
exhausted allocation flag set, 9-7
status changes, 9-34
Timeout interrupt handler, Disk/SSD Driver,
2-12
Timer event
canceled trace entry format, 2-77
event pending, 2-2
Timestamp conversion request, 8-18
TIO (Task I/0), 4-1 through 4-14
adding new task, B-3
block transfer routines, 4-13
error processing, 4-5
positioning routine, $REWD, 4-12
read
routines, 4-5 thru 4-8
call CI0, 4-17
named, 4-3
write routines, 4-8 thru 4-12
TPT, see Task Priority Table
TQ$1TR routine, 17-8
TQ$2TR routine, 17-8
TQ$CR routine, 17-9
TQ$FD routine, 17-9
TQ$MN routine, 17-13
TO$RB routine, 17-10
TQ$RM routine, 17-13
TQ$RW routine, 17-14
TQ$UL routine, 17-17
TQ$WB routine, 17-18
TQ$WT routine, 17-16
TQCIO routine, 17-23
TQCIR routine, 17-24
TQCIW routine, 17-24
TQCLO routine, 17-24 thru 17-25
TODLY routine, 17-3
TQIDL routine, 17-29
TQOM (Tape Queue Manager system task), 17-1
thru 17-44
beginning-of-tape status (TDBOT), 17-8
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TOM (continued)
CIO
calls, 4-17
reply, 17-19, 17-11
requests, 17-23
continue read function, 17-9
COS request processing, 17-21 thru 17-19
delayed function processing, 17-3
delete request processing, 17-26
F$CLS request processing, 17-24 thru
17-25
F$OPN request processing, 17-25 thru
17-26
F$PDM request processing, 17-26
FY$RLS request processing, 17-27
free-device function, 17-9
idle-loop processing, 17-29
initialization, 17-3
initialization subfunction (TQPXR), 17-7
108
interface, 17-2
reply processing, 17-4
logic flow, 17-1
mount processing functions, 17-13
operator request processing, 17-21 thru
17-19
operator-command processing, 17-22
packet forwarded, 2-69
processor structure, 17-5
read-block function, 17-10
release request processing, 17-27
remount processing functions, 17-13
reply processor
reply-exit address, 17-6
request format, 17-21
responsibility, 17-1
rewind function, 17-14
save request processing, 17-26
SCP reply, 17-22
sequencer requests, 17-27 thru 17-29
stepflows, 17-29
tables used, 17-2
tapemark status (TDTMS), 17-8
TIO acknowledgement, 4-2
T$POS request processing, 17-26
trace buffer, 17-43 thru 17-44
trailer label written, 17-8
unload-volume function, 17-17
write tapemarks and rewind function,
17-8
write-block function, 17-18
write-tapemark function, 17-16
TQOPN routine, 17-25 thru 17-26
TQPCR routine, 17-27
TQPCRR routine, 17-22
TQPDELET routine, 17-26
TQPOC routine processing, 17-22
TQPOS routine, 17-26
TQPSAVE routine, 17-26
TQPSEND sequencer routine, 17-27 thru 17-29
TQPSI sequencer routine, 17-27 thru 17-29
TQPSN sequencer routine, 17-27 thru 17-29
TQPXR routine, 17-7
TQRLS routine, 17-27
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TQSNAP macro
format, 17-44
trace buffer use, 17-43

Trace entry, see History trace entry
Tracking attribute, 5-7
Trailer label processing TQM stepflow, 17-40
Transmit Data FED processor, 2-11
Transmit Message FED processor, 2-11
TS0, see Task scheduler
TSKREQ routine, 3-7

JCM request format, 15-2

JSH calling sequence, 9-38 thru 9-39

registers destroyed, 3-5

request format, 11-4
Tuning parameters, 9-6
Two-pass startup performed, 5-1
TXSTAT

bits defined, 9-29

status bit assignments, 9-31 thru 9-32

status change sequences, 9-32 thru 9-36
TXT, see Task Execution Table

U status bit, 9-31
UCT, see User Call Table
UEP (User Exchange Processor), see EXP
UNCHAIN routine, 4-25, 4-27
Unlock
I/0 area request, 8-13
macro forces task scheduling, 2-14
UP flag, Startup use, 5-17
Update level request, 8-9
UPDATE use for system maintenance, 1-1
UPT, see User Security Privilege Table
User
area, 1-14
Call Table, 1-13
exchange, 8-2
package, active, 1-21
processor, see EXP
job, see Job
library task, 1-26, 11-3 thru 11-4
number security use, A-1
program error exit, 8-23
requests, 8-2 thru 8-23
roll request, 9-57
security, 8-20, A-1
suspend request, 8-10
User logfile ($LOG), 9-29
copied to $0UT, 1-24
DSP in JTA, 8-27
format, 11-13 thru 11-15
message request, 8-3
PDM error messages, 10-10
User Security Privilege Table (UPT), 8-20,
8-29
User task, 1-26
see also CPU; EXP; Job; JSH:
Multitasking
abort request, 9-49
accounting request, 8-10
activate request, 8-21 thru 8-22, 9-60
thru 9-61
clear suspension request, 9-48 thru 9-49
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User task (continued)
connection, 2-24, 9-13
CPU-bound, 9-3, 9-15
create request, 8-21
deactivate request, 8-22, 9-61
deadlock request, 9-62
delete request, 8-21, 9-50
disconnect request, 2-26
exchange trace entry, 2-76 thru 2-77
F$TASK request, 8-21 thru 8-22
I/0-bound, 9-3, 9-15
ID, 8-21 thru 8-22
initialize request, 9-60
interactive example, 9-17
job
initiation, 9-28 thru 9-29
relationship, 1-26
JSH management, 9-2
memory request, 9-22
rerun request, 9-49 thru 9-50
scheduler (SCHUSER) overview, 2-2, 2-14
single-thread request, 9-61 thru 9-62
status, 9-29 thru 9-36
bit assignments, 9-31 thru 9-32
change sequences, 9-32 thru 9-36
change trace entry format, 2-81
STP communication, 3-8
suspended, 9-16
time
request, 8-10
slice, 9-3
Utility programs, 1-3

V register values saved by EXEC, 1-21
V status bit, 9-31
$VALIDATION dataset security use, A-1 thru
A-5
VAX interface FED write, 2-11
Vector Mask register, 8-31
Vectorized FORTRAN code, 1-4
Volatile device
backup, 19-1
space allocated, 5-2
Deadstart use, 5-4, 5-8
Restart use, 5-8
Volume switch processing, 17-34 thru 17-35,
17-41
Volume validation, 17-32 thru 17-33, 17-37
thru 17-38

Wait Message FED processor, 2-11
$WBLK routine, 4-14
WDL (write device label) parameter, Startup
processing, 5-17
$WEOD routine, 4-4, 4-12, 8-11
$WEOF routine, 4-4, 4-11, 8-11
WLCP (FED routine), 2-11, 2-48, 2-50
WLTP interrupt handler, 2-11
Write
dataset processing TOM stepflow, 17-31
thru 17-32
device circular request, 8-9
device label, 5-17
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Write (continued)
disk request example, 2-65
reply processing TQOM stepflow, 17-33
thru 17-34
WSSEG (FED routine), 2-48, 2-51, 4-8
F$BIO request use, 8-11
interrupt handler, 2-11
$WWDR routine, 4-4, 4-10, 8-11
$WWDS routine, 4-4
WXLCP (FED routine), 2-11, 2-48, 2-51
WXLTP (FED routine), 2-11, 2-48, 2-51

X status bit, 9-32

X$SI0 macro, 2-98

X-MP, see CRAY X-MP

XAT (DXT Allocation Table), 5-19, 10-17
XFT, see History Function Table

XIOP, TOM requires, 17-1

XP, see Exchange Package

XPROC interrupt handler, 2-12, 2-53
XSREQ (ROll routine), 2-63

XTT, see History Trace Table

Y status bit, 9-31

Z, 5-29 thru 5-30

ZY (Startup routine) parameter file
processing, 5-19
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