
































































































































































































































































































































































































































































































































































































































EXEC RESQURCE ACCOUNTING

EXEC maintains the following performance information in EXEC tables:

* Accumulated CPU time for itself (in PWS)
* Accumulated CPU time for each task (in STT)
*  Total time given to users (in PWS)

* Count of all channel interrupts for both real and pseudo
channels.

* Each user's execution time (in TCB)

* Number of normal exits for each task (in STT)

* Number of ready task requests, both from other tasks and
fro? external and internal interrupts, for each task (in
STT

* Number of each type of EXEC request
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LESSON 11: SYSTEM TASK PROCESSOR (STP)

Objective: State the purpose and function of the
System Task Processor (STP) and its
relationship to EXEC and the user's job.

INTRODUCTION

The System Task Processor (STP) runs in user mode and accesses all
memory other than that occupied by EXEC. STP is responsible for
processing all user requests.

STP consists of:

* A set of programs called TASKS
* A set of Tables used by the tasks

* and some reentrant routines common to all tasks.

A system task serves a specific purpose and usually recognizes a set
of subfunctions that can be requested by other tasks.

Characteristics of a task are:

* It has its own ID (a number in the range 0-35 octal)
* It has an assigned priority

* It has its own exchange package area in the System Task
table (STT), :

* It has its own intertask communication control table which
defines which tasks it is allowed to communicate with.

Each task will be described in detail in Lesson 12 of this unit.
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SYSTEM TASKS
The 15 system tasks are:

STARTUP (STP)

STP handles the process of loading COS into central memory,
beginning execution, and generating or recovering tables for the
operating system.

STATION CALL PROCESSOR (SCP)

SCP handles functions for one or more front-end computer systems.

STAGER (STG)

STG is a subtask of SCP. It separates the disk I/0 processing from
the protocol processing in SCP. STG also initiates input jobs by
processing the job card, assigning a job sequence number, and
calling the Job Class Manager to assign a job class.

JOB CLASS MANAGER (JCM)

Before a job enters the input queue, it must be given a job class.
JCM assigns a job to a class.

JOB SCHEDULER (JSH)

JSH is responsible for initiating the processing of a job,
initiating processing of user tasks, selecting a user task to be
active, managing job rol1-in/rol1-out, terminating user tasks, and
terminating a job.

EXCHANGE PROCESSOR (EXP)

EXP processes all user system action requests and user error exits.

EXP also handles requests from the Job Scheduler for initiating or
aborting a job.
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PERMANENT DATASET MANAGER (PDM)

PDM provides a means of creating, accessing, deleting, maintaining,
and auditing disk-resident permanent datasets.

DISK QUEUE MANAGER (DQM)

DQM controls the simulataneous operation of disk storage units on
CPU I/0 channels or the I/0 Subsystem.

TAPE QUEUE MANAGER (TQM)

TQM manages tape I/0 between one or more user jobs and the 1/0
Subsystem. :

MESSAGE PROCESSOR (MEP)

MEP exists so that EXEC and the I/0 Subsystem can communicate with
the system log.

LOG MANAGER (MSG)

MSG writes messages in the system and user log files in response to
requests from other tasks.

DISK ERROR CORRECTION (DEC)

DEC is called by DQM, and attempts correction of a disk error by
applying the CRC algorithm.

SYSTEM PERFORMANCE MONITOR (SPM)

SPM is a low-priority task that collects system performance data and
periodically sends it to the system log.

OVERLAY MANAGER (OVM)

OVM handles the loading and executing of system overlays.

FLUSH VOLATILE DEVICE (FVD)

FVD performs the backup of information contained on volatile devices
(Buffer Memory and SSD).
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Task Residence

The addresses in the Base Address (BA) register and the Limit
Address (LA) register are the same for all tasks; BA is set to the
beginning of STP and LA is set to I@GMEM (an installation-defined
maximum memory value).

Although a task is loaded into memory during system startup, it does
not normally become known to the system until an existing task
issues an executive request for the creation of some other task.

A create task request assigns an ID and a priority to a task through
the task's parameter block in the System Task Table (STT).

Task Execution

Tasks execute in program mode and are therefore interruptible. An
interrupt occurs as a result of the task executing an exit
instruction (ERR or EX) or results from one of the interrupt flags
being set automatically (for example, an I/0 interrupt).

When a task is created, it is forced into execution. During this
initial execution, it usually performs some initialization and setup
operations and then suspends itself. Thereafter, a task is executed
only if it is readied.

Task Readying

Readying of a task occurs automatically or explicitly. Readying
occurs automatically for tasks assigned to a channel when an
interrupt occurs on that channel.

Readying also occurs as a result of an explicit EXEC request issued
by one task for the execution of another task.

A task is also readied or suspended by a master operator station
request (station debug command). A task remains ready (unless
breakpointed or stopped) until EXEC receives a request to suspend
it.

11.5




Self-suspension

A task requests self-suspension when it has completed an assigned
function or posts a request for another task. Note that if the task
being requested is of lower priority than the task making the
request, the requesting task must suspend itself to allow the lower
priority task to execute.

Subsequent requests to ready a task already readied cause the ready

request bit in the task's parameter word (STT) to be set. When this
bit is set, the next suspend request for the task causes the task to
be re-readied rather than suspended. The task ready request bit is

then cleared.
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STP TABLES

The following 35 tables are accessible to all system tasks:

AUT Active User table containing an entry for each
logged-on interactive user.

CMCC Communication Module Chain Control for controlling
task-to-task communication. It is a contiguous area
containing an entry for each combination of tasks
possible within the system. The CMCC is arranged in
task number sequence. The IDs of the requesting task
and requested task determine the appropriate CMCC entry.

CMOD Communications Modules in 6-word groups that form a
pool from which they are allocated as needed. Two
words are used as control; two are used as input
registers; and two are used as output registers. A
task receives all of its requests and makes all of
its replies through a CMOD.

CNT Configuration Table containing information on the
availability and type of each device known to the
system (tape).

CPT Class Parameter Table used by JCM. It contains all
job statement parameters used to determine job class.

CSD Class Structure Definition Table containing the job
class structure. For each class defined in the
structure, there is a class map; these appear in CSD
in descending order. A header precedes the class
maps. Variable length characteristic expressions
for each class follow the maps. '

11.7




DAT Dataset Allocation Table. A DAT exists for each
dataset known to the system and defines where the
dataset logically resides on mass storage.

DCT Device Channel Table serving as a 1ink between a
physical or logical disk channel and the EQT. It is
an interface to the EXEC disk driver. The DCT holds
channel system performance data.

DRT Device Reservation Table. A DRT exists for each
logical disk device known to the system. A DRT
contains a bit map showing available and reserved
tracks on the device.

DXI Permanent Dataset Catalog Extension Information Table
containing information used by the Permanent Dataset
Manager (PDM) such as the size of the Dataset Catalog
extension Table (DXT).

ECT Error Code Table for controlling abort and reprieve
processing done by EXP. It contains a 1 word entry
for each system error code.

EQT Equipment Table containing an entry for each disk
device known to the system.

GRT Generic Resource Table containing an entry for each
generic resource in the system.

IBT Interactive Buffer Table for managing the Interactive
Buffer Pool.

- JXT Job Execution Table. The JXT controls all active
jobs in the system and can contain as many as 256
entries. Entry 0 is used to represent the system itself.

LCT Link Configuration Table containing an entry for each
CPU channel used for front-end communications.
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LIT

LXT

MST

0DT

OoLL

PDI

PDS

Link Interface Table. SCP assigns an LIT entry at
startup to each CPU channel used for front-end
communications. This table is used primarily for
channel control.

Link Interface Extension Table. EXEC assigns an LXT
entry for a front-end station at log-on time and
releases the entry at log-off. This table is used
primarily for EXEC-STP communication of information
on a front-end station.

Memory Segment Table containing an entry for each
segment of memory allocated by the Job Scheduler
(JSH) as well as an entry for each free segment. The
number of entries in the MST is set to twice the
number of JXT entries plus four words. Each MST
entry is one word in length.

Overlay Directory Table. Each overlay defined by a
DEFINOVL macro contains an entry in the ODT. each
entry contains addressing information and data on the
overlay's use.

Overlay Load Request List holding a backlog of
requests for overlays. When an overlay load is
requested and the memory pool is full, an entry is
added to the OLL to be processed when space becomes
available.

Permanent Dataset Information Table containing
information used by the Permanent Dataset Manager .
(PDM), such as the number of overflow and hash pages.

Permanent Dataset Table consisting of a one-word
header followed by a 1-word entry for each active
permanent dataset. The entry indicates how a dataset
is accessed and if multiple access exists. If so,
the entry tells how many users are accessing the
dataset.
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PXT Processor Execution Table contains status information
for each physical processor, including which user
task is currently connected.

QDT Queued Dataset Table describing the multitype
attributes for a disposed dataset. The table is
managed by the Permanent Dataset Manager (PDM) and
Exchange Processor (EXP) tasks. The number of
entries in the QDT must equal the SDT entry count.

RJI Rolled Job Index Table containing for each defined
JXT, an entry describing the job assigned to the JXT
entry, allowing the recovery of jobs from mass storage.

RQT Request Table used to queue transfer requests for
disk management. DQM uses the RQT to manage both
logical and physical disk requests. RQT entries are
queued to an EQT entry.

SBU System Billing Unit Table containing the values
obtained when system billing units are calculated for
system resources.

SDR System Directory containing a Dataset Name Table for
each of the datasets comprising the system library.
The SDR is initialized after a system startup.

SDT System Dataset Table containing an entry for each
dataset spooled to or from a front-end system. An
SDT entry can have appendages allocated out of an STP
memory pool to contain TEXT field and station slot
information.
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SST

STPD

T

xT

UucT

Stager Stream Table. Eight input stream and eight
output stream SSTs are contained within each LXT.

STP Dump Directory containing pointers to task
origins, buffers, and so on. An entry gives a
mnemonic in ASCII plus the relative STP address for
the area.

Tape Device Table. The Tape Queue Manager task uses
the Tape Device Table to control online tape devices.
The TDT contains an entry for each tape device in the
system.

‘Task Execution Table contains all information to

control all user tasks within the system.

User Call Table containing a count of the number of
times each type of user call is made. This table is
used by the System Performance Monitor.

Details of the STP tables are given in the COS Table Descriptions
Internal Reference Manual, publication SM-0045, and will be
addressed in Unit 3 of this course.
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TASK COMMUNICATION

Tasks communicate with:

* EXEC

* Each Other

* User Jobs

* the Front-end computer

EXEC - TASK COMMUNICATION

A task communicates with EXEC by placing a request and parameters in
registers S6 and S7 and by executing an EX instruction.

A reply to the request is returned in registers S6 and S7.

Executive requests are discussed in detail in section 2.6 of
publication SM-0040.
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TASK COMMUNICATION
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TASK TO TASK COMMUNICATION
STP contains two areas used for intertask communication:

* Communication Module Chain Control (CMCC)

* Communication Module (CMOD)

CMCC

The CMCC is a contiguous area containing an entry for each
combination of tasks possible within the system.

The CMCC is arranged in task number sequence, that is, all possible
task O combinations of requests to task 0 are followed by all
possible combinations of requests of task 1, etc. The task ID of
the requesting task and the task ID of the requested task are the
values that determine the appropriate CMCC entry.

CMOD

CMODs are allocated from a pool as needed and, therefore, have no
fixed location within STP.

A CMOD consists of six words:

* (2) for Control
* (2) for Input
* (2) for Output

A task receives all of its requests and makes all of its replies
through a CMOD.
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METHOD OF COMMUNICATION

One task communicates with another by placing a request in the input
word of a CMOD.

The requested task replies by placing the request status in the

output words of the CMOD.

Six reentrant routines in STP that are common to all tasks facilitate
intertask communication. They are:

PUTREQ Put Request routine

GETREQ Get Request routine

PUTREPLY Put Task Reply routine

GETREPLY Request Status routine

TSKREQ Task Request routine

REPLIES Queues Unrequested Reply

Tasks call these routines through return jumps.

The task placing a request calls PUTREQ to place the request and
calls GETREPLY to check for a status from the requested task.

Conversely, the requested task uses GETREQ to locate outstanding
requests and uses PUTREPLY to return the status.

TSKREQ is incompatible with PUTREQ and GETREPLY; If TSKREQ is used,
PUTREQ and GETREPLY must not be used.
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PUTREQ

PUTREQ places the request in the input registers of a CMOD and 1inks
the appropriate communications module chain control.

If the request cannot be chained because no CMODs are available or
the chain is at its maximum, PUTREQ suspends the calling task or, at
the caller's discretion, returns control to the requestor with no
action taken.

Once PUTREQ has successfully generated the CMOD and linked it to the
CMCC, the requested task is readied and control returns to the
requestor.

GETREQ

GETREQ locates any outstanding request for the caller.

Using the CMCC, GETREQ searches for a CMOD representing a request
not yet given to the requestor. GETREQ begins the CMCC search with
the Towest numbered task and returns the first request encountered
to the caller.

PUTREPLY

PUTREPLY places the reply to a request in the first available CMOD.
Requests and replies are stored in the CMOD in the sequence in which
they are generated. Therefore, a single CMOD represents an

unrelated request and reply. PUTREQ readies the task where the
reply is directed and returns to the requestor. ‘

GETREPLY

GETREPLY searches for a reply to the calling task.

The searches begins with the lowest numbered task and ends with the
highest numbered task, returning the first reply encountered.

GETREPLY removes the CMOD from the CMCC and releases it for
reallocation.
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TSKREQ

TSKREQ makes a request to a task for processing and suspends the
caller until a reply is received.

If the request cannot be queued immediately because either the queue
is at its maximum or because no communication modules are available,
the caller is suspended until the request is queued.

Once the request is queued, the caller is suspended until a reply is
received. If one task makes a request to another using TSKREQ, all
requests from the first task to the second must be made using
TSKREQ.

Mixed use of TSKREQ and PUTREQ/GETREPLY can cause unpredictable
results. ‘

REPLIES

REPLIES queues a reply for which no corresponding request has been
made. :

The reply is queued at the beginning of the reply queue. A reply

sent through this subroutine is seen by GETREPLY before any reply
sent through PUTREPLY.
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USER - STP COMMUNICATION

User tasks initiate user/STP communication.

A user program request to STP is performed when the user task loads
register SO (or S1 and S2) and executes the normal exit instruction.

Most system action requests can be issued through a CAL macro (see
the Macros and Opdefs manual, SR-0012).

The user macro also results in a normal exit from the user program.

EXEC routes all normal exits from a user task to the Exchange
Processor task (EXP), which is discussed in detail in Lesson 12.

TASK - FRONT-END COMMUNICATION
Tasks can issue messages to any logged-on front-end station with a
message processing capability.

Messages are either strictly informative or require a response by
the operator.

Messages are queued by the common subroutine MSGQUE and processed by

the Station Call Processor (SCP) task at the first opportunity for
communication to the front-end.
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STP_COMMON ROUTINES

Certain reentrant routines resident in STP are called by return
jumps rather than by a call to another tasks.

These common routines include:

*  Task Logical I/0 Routines (TIO)

* Circular I/0 Routines (CIO)

* Memory Management Routines

* Item Chaining/Unchaining Routines

* Interactive Communication Buffer Management Routines
* Password Encryption

* System Buffer Management

TASK 1/0 ROUTINES
Task 1/0 (TIO) is a set of reentrant common routines in STP
logically considered part of any system task that calls it.

TIO interprets only COS blocked format and therefore, only operates
on blocked datasets.

It allows a systems programmer to do logical I/0 at the system task
level without being concerned about physical 1/0.

The following COS system tasks call TIO:

* Exchange Processor (EXP)
* Startup

* Log Manager (MSG)
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TI0O (continued)

Primary inputs to TIO consist of:

* a Task Execution Table (TXT) address,

* a Dataset Name Table (DNT) address,

*  a Dataset Parameter Table (DSP) address,

* the address of the system buffer area.
The logical I/0 may be performed on either a dataset related to the
system or a user task related dataset.
"TIO does not allocate or deallocate any of the control structures

or buffers for the request, but assumes all control structures and
buffers are set up correctly before the request by the system task.

TIO FLOW
1. System task calls TIO with proper input parameters

2. TIO blocks or deblocks the user data between the user
buffer and the system buffer

3. If necessary, TIO calls CIO to perform a physical
read/write. fIo exits to the calling task's main
interrupt Tloop.
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CIRCULAR I/0 ROUTINES (CIO)

Physical I/0 on a dataset uses a circular buffering technique
initiated by a set of STP common routines known as CIO.

CIO routines are directly callable from system tasks.

The following system tasks directly call CIO within COS:

* Exchange Processor (EXP)
* Log Manager (MSG)

* Permanent Dataset Manager (PDM)

CIO calls either the:
* Disk Queue Manager (DQM) or the
* Tape Queue Manéger (TQM)

to perform physical sector transfers. These calls occur through
intertask communication (PUTREQ) from CIO.

These calls are issued by user programs or tasks when data is to be

transferred between the I/0 buffer defined by the DSP and mass
storage.
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MEMORY MANAGEMENT ROUTINES

STP common subroutines provide for allocation an deallocation of
variable size memory areas for temporary use by a task.
Allocation and deallocation are from memory pools. The number and
size of the pools are determined when the operating system is
generated.

The Pool Table and the header and trailer words are used for
controlling memory allocation and deallocation.

The Pool Table consists of a header word and one word for each
memory pool in the system. :

The Pool Table Header defines the maximum valid pool number.

The word associated with the memory pool provides the base address
and size of the memory pool.
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STP COMMON ROUTINES
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CHAINING/UNCHAINING SUBROUTINES

The CHAIN and UNCHAIN common subroutines provide tasks with a means
of linking data.

Each piece of data is termed an item and consists of two words of
header information followed by the information being added to the
chain.

As an example, an item can be the input and output registers used
for intertask communications. By chaining registers, tasks need not
be limited to two words of input and two words of output. However,
the CHAIN/UNCHAIN subroutines are not restricted to use for inter-
task communications; the amount of information in an item and its
type is defined entirely by the task using the subroutines.

Chaining is established through a chain control word and the first
two words of each item in the chain.

Pointers in the chain control word identify the first and last items
on the chain. The c¢hain control word also contains space for the
maximum number of items that exist on the chain and a count of the
number of items on the chain. .

The two words used in the chain item provide a forward link to the
next item on the chain, a backward link to the preceding item on the
chain, and the address of the chain control word where this item is
Tinked.
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INTERACTIVE COMMUNICATION BUFFER MANAGEMENT ROUTINES

The interactive communication buffer management routines are a set
of common routines that operate on the Interactive Buffer Table
(IBT) and queue control words in the Active user Table (AUT).

They allocate and deallocate buffer space, queue and dequeue
messages, and transfer messages to and from the buffer area.

SYSTEM BUFFER MANAGEMENT

The System Buffer or SYSBUF is an area of memory between PDM tables
and user memory. This places the buffer area very high in central
memory. This buffer zone is used by SCP and STG for C0S/front-end
communication buffers.

The original buffer is allocated by the Job Scheduler (JSH) and is
the size of the installation parameter I@SYSBUF.

As more space is needed, the buffer manager, a common subroutine
called BFMAN, requests JSH for an increase in words to be added to
the buffer.

Memory is added or removed from the end of the buffer adjacent to

user space, which means that availability of user space memory space
is affected by fluctuations in communication load.
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LESSON_12: SYSTEM TASKS: Purpose & Function

Objective: State the purpose and function of the
various System Tasks, and the role they
play in the user's job.

INTRODUCTION

A system task serves a specific purpose and usually recognizes a set
of subfunctions that can be requested by other tasks.

Characteristics of a task are:

* It has its own ID (a number in the range 0-35 octal)

* It has an assigned priority

* It has its own exchange package area in the System Task
table (STT),

* It has its own intertask communication control table which
defines which tasks it is allowed to communicate with.
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COS STARTUP

System startup is the process of loading COS into central memory,
beginning execution, and generating or recovering tables for the
operating system.

The COS initialization task (Startup) is created by EXEC. Startup
executes only once ... when the operating system is loaded and
started up.

Startup leaves messages in memory to notify the operator of failures
during the COS Startup procedure.

There are three ways to start the system:

* INSTALL
* DEADSTART
* RESTART

Most of COS Startup resides in the System Task Processor (STP) so

that it can conveniently access system tables and facilities.
However, some Startup logic resides in the station software of the
Etation from which startup occurs (such as the I/0 Subsystem) and in
XEC.
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Install Option
With Install, COS is started as if for the first time.
A11 Cray-1 or Cray X-MP mass storage is assumed to be vacant, except

for areas reserved for Cray Research customer engineers and for the
Engineering Flaw Table (EFT).

When the Install option is selected, the Startup task:

* Searches for EFT,s if they exist

* Writes a device label (DVL) on each mass storage unit.
*  Accumulates Flaw Information

* Processes Mass Storage Groups

* Creates the Dataset Catalog on the Master Device

* Sets up the DSC and tables in memory

* Reserves space on the‘master device for system dumps
* Reserves space for the datasets maintained by IO0S

* Initializes the Rolled Job Index dataset and enters it
into the DSC.

* Optionally creates the Dataset Catalog Extension Table on
the master device and enters it into the DSC

* Initializes the Job Class Structure and System Directory
datasets and enters them into the DSC.

* Allocates disk space for volatile device backup dataset.
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Deadstart Option

For a Deadstart, COS is started as if after a normal system

shutdown.

That is, permanent datasets mentioned in the DSC are preserved
through proper setup of tables in memory. However, input or output
queues in the Dataset Catalog are deleted.

When the Deadstart option is selected, the Startup task:

*

%*

Searches for the Engineering Flaw Table (EFT)

Finds device label on each mass storage unit

Preserves flaw information

Preserves mass storage groups

Reserves Dataset Catalog on master device and the disk
space allocated for system dump; initializes DNT and DAT
for the DSC :

Preseves the allocated space for the datasets maintained
by the I0S

Restores all data on volatile devices from the backup
datasets

Deletes all input and output datasets and reserves all
other permanent datasets

Either creates the DXT or recovers and validates the DXT
if one already exists

Establishes the Rolled Job Index in memory

Copies system dump, if one exists, from the preallocated
area to available space and saves the copy as a permanent
dataset.

For volatile devices, either allocates and saves backup

datasets, or invalidates information contained on the
previously existing datasets
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Restart Option

Restart is an operator option after a system interruption when
recovery of input and output queues and possibly the jobs in process
is desirable.

When the Restart option is selected, the Startup task:

* ° Attempts to preserve the area reserved for system dumps

* Restores information on volatile devices from their
associated backup

*  Attempts to preserve all permanent datasets and recovers
input and output queues.

* In memory, builds DAT and System Dataset Table (SDT) for
each input/output dataset.

* If specified, recovers rolled out jobs through call to
Recover Rolled Jobs routine (RRJ)

* Preserves or allocates space for the datasets maintained
by the I0S

* Copies system dump if necessary and saves the copy as a
permanent dataset
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Input to Startup

Input to Startup may consist of a parameter file, the Dataset
Catalog Extension Table, and the $SDR and $ROLL datasets.

Startup may also receive configuration and status changes to devices
from the system operator.

Configuration Changes

Startup can receive confiquration information from any of the
following sources:

* Information assembled into tables at system genration
time.

* Information entered through parameter file commands

* Information entered interactively during Startup at the
configuration change time.

At these times, devices can be added or deleted, or attributes or
status can be changed. These devices include any described in the
Equipment Table (EQT) or Tape Device Table (TDT)/Tape Configuration
Table (CNT).

To be able to enter information during the actual Startup

processing, the master operator station must support the station
message feature.
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Tables used by STARTUP

The Startup task uses the following tables to initialize the system
for Install, Deadstart, or Restart.

AUT Active User Table

CNT Configuration Table

DAT Device Allocation Table
DNT Dataset Name Table

DRT Device Reservation Table
DSC Dataset Catalog

psP Dataset Parameter Area
DVL Device Label

DXT Dataset Catalog Extension
EFT Engineering Flaw Table
EQT Equipment Table

GRT Generic Resource Table
JTA Job Table Area

JXT Job Execution Table

oDT Overlay Directory Table
PDI Permanent Dataset Information Table
QDT Queued Dataset Table

RJI Rolled Job Index Table
SDT System Dataset Table

0T Tape Descriptor Table
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STATION CALL PROCESSOR  (SCP)

The Station Call Processor (SCP) handles functions for one or more
front-end computer systems and provides for:

* Establishing communications with the front-end

* . Responding to front-end requests for functions such as
stream control, I/0 transfer, and status requests

* Multiplexing of streams for each logical station

%*

Multiplexing of Togical stations on the same hardware
channel -

System Tables used by SCP

SCP uses the following system tables:

* AUT Active User Table

* IBT Interactive Buffer Table

* LCT Link Configuration Table

* LIT Link Interface Table

* LXT Link Extension Table

* PDD Permanent Dataset Definition Table
* SDT System Dataset Table

* SST Stager (STG) Stream Table
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PROCESSING FLOW FOR SCP

Upon receipt of each message from a front-end, SCP checks for illegal

code or illegal parameters.

SCP then processes the message code as follows:

1. Log on causes SCP to save log on parameters and to initialize
the buffer pool.

2. The incoming dataset header causes a System Dataset Table entry
to be assigned and the header parameters to be saved in the SDT.

3. A start request is issued to the Stéger (STG) task via the
Stager Stream Table (SST). -

4, SCP trades the input buffer for the empty buffer pointed to by
the SST. The STG task is then activated with a process buffer
code.

5. Status messages are sent by the front-end and verified by SCP.

6. Memory pool buffer is aquired

7. SCP processes the input stream control bytes:

- Request to send from Front-end

- SCP responds with receiving

- Front-end sends data

- STG processes incoming data (mass storage)

- End Data

- SCP responds with Dataset Saved to front-end
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STAGER (STG)

Stager is a subtask of SCP. The purpose of STG is to separate the
disk I/0 processing from the protocol processing in SCP.

STG:

* Writes data segment buffer contents received from
~ front-end systems to mass storage.

* and fills data segment buffers destined for front-end
systems with data from 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
Tables Used By Stager
STG uses the following tables:

* PDD  Permanent Dataset Definition
* SDT  System Dataset Table

* SST  Stager Stream Table
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Permanent Dataset Definition

STG uses the PDD to create and release permanent datsets.

System Datset Table

STG places information in the SDT for datasets being transferred to
or from a front-end system concerning block size, processing
direction, etc.

Stager Stream Table

The SST is used for communications between STG and SCP.
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Overview of STG Processing

STG is activated for dataset transfers taking place between the Cray
and the front-end systems.

The STG task is dormant when no datasets are being transferred.

SCP requests STG processing for active data streams.

Input Processing

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

1. If a 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 alloctaed, 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.
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The Input Transfer phase:
1. Move data from the segment buffer to the disk buffer.
When the disk buffer is full, a write to disk is
initiated.
2. 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, the segment buffer is

release and reallocated.

The Input Termination phase:

Upon receipt from SCP of an End message code (end-of-data):

1. Any data in the segment buffer is copied to the disk
buffer and a write is issued to flush the buffer.

2. The disk buffer and segment buffer are released.
3. If the dataset transfer is an ACQUIRE or FETCH, exit.
4, A Permanent Dataset Definition (PDD) entry is allocated.

5. If the dataset is a job, assign a job sequence number, and
call the Job Class Manager to assign a class.

6. If the dataset is a job, PDM saves the input dataset.

7. When PDM is complete, SCP is notified.
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STé Output Processing

Startup phase

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

Allocate a segment buffer
Set parameters in the SDT for reading the dataset
Allocate the disk buffer

Initiate the disk read.

Transfer phase

Reallocate a segment buffer if the current buffer is
empty.

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

If the disk buffer is empty, reallocate it.

Qutput Termination phase

0w N

Release disk and segment buffers
Allocate a PDD
PDM deletes the output dataset

Release the PDD used to delete the output dataset
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JOB CLASS MANAGER  (JCM)

Before a job enters the input queue, it must be given a job class
assignment.

The Job Class Manager task (JCM) assigns a job to a class.

JCM uses the job class structure currently in effect based on
installation parameters to determine the class assignment.

The Job Class Manager task is created with all other system tasks by
the Startup procedure.

A task can call JCM by setting the appropriate input regiﬁters and
calling PUTREQ and TSKREQ. JCM replies to each request by setting
the appropriate output registers. ’

Job Class Assignment

A job can only belong to one class. A job that qualifies for more
than one class is assigned to the highest ranked class for which it
qualifies.

The user can override this assignment to lower the class through the
use of the CL parameter on the job control statement, but the job
must still meet the qualifications of the specified class. If the
job does not qualify for any class, it is assigned to the class
defined using CHAR=0RPH (orphan).

See JCSDEF in the COS Operational Aids Reference Manual (SM-0044)
for a detailed description of a job class structure.
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JOB SCHEDULER (JSH)
The Job Scheduler (JSH) task is responsible for:

* Initiating processing of a job

* Initiating processing of a user task
x Selecting a use; task to be active

* Managing job roll-in and roll-out

* Terminating user tasks

*  Terminating a job

The staging task (STG) builds a System Dataset Table (SDT) entry
containing the job card parameters and information to find the
dataset.
The Job Scheduler then performs:

* JXT allocation

* Initial TXT allocation

* Memory Allocation

* CPU connection
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JXT allocation

JSH allocates a Job Execution Table (JXT) entry for each job.
The information in the JXT contains:

- current status of the job

- - location in memory or on a roll file,

- working values of priorities

TXT allocation

The TXT contains working values of concerning CPU use.
The TXT includes:
- The most recent job logfile and

- most recent control statement message

to enable the operator to determine the current job step.

Memory allocation

JSH allocates memory to each job represented by a JXT entry.
After the memory is allocated, the job is either:

- relocated in memory

- read in from the roll file

- or initialized
Based on the priority considerations, a memory allocation can be

taken away from a job, and the job can be written out to the roll
file.

12.18




CPU allocation
JSH allocates the CPU(s) among the user tasks present in memory and
ready to run.

A user task is disconnected from the CPU when:

* . it suspends itself to wait for a system service,
* when it exhausts its allocated time slice,

* or when it is preempted because another (higher priority)
~user task is made ready to run.
JSH Design Philosophy
The Job Scheduler incorporates the following design criteria:
* Equal jobs should share available resources

* Resource use should be balanced between CPU-bound and I/0
bound jobs.

* Higher priority jobs should be allowed more resource use
then lower priority jobs

* Responsiveness should be available to those jobs that
require it.
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EXCHANGE PROCESSOR  (EXP)

The Exchange Processor (EXP) task processes all user system action
requests and user error exits.

The Exchange Processor also handles requests from the Job Scheduler
for initiating or aborting a job.

Exchange Processor Request Word

A11 requests to the Exchénge Processor are made through the Exchange
Processor Request Word (TCEP) in the JTA for the job assigned to the
CPU.

The Exchange Processor is readied by EXEC whenever TCEP is nonzero.

The format of TCEP is as follows:

0 2 4 6 16 40 63
NEICITIMI///////1////77/77777///7/777771 A

Field Bits Description

TCEPN 0 Normal exit

TCEPE 1 Error exit or execution error

TCEPC 2 Continuation flag

TCEPJ 3 Job Scheduler flag

TCEPM 4 JTA Expansion Request flag

TCEPA 40-63 Continuation address; EXP address if

TCEPC=1.
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Job Scheduler Requests

The Job Scheduler (JSH) requests the Exchange Processor to initiate
(or abort) a job by setting the TCEP word in the job's JTA.
JSH sets the TCEP field to 1, indicating a JSH request.

EXEC, recognizing the TCEP field has been set to 1, readies the
Exchange Processor, initiating the job.

System Action Requests (Normal Exit)

Sequence Of Events:

1. Exit from a user program occurs when the user program
executes an exchange instruction (004).

The user issues a system action request on a program exit
by setting SO to the desired function code.

(See page 8-3 thru 8-22 in manual SM-0040 for a list of
system action request codes)

If an error is encountered, the job normally aborts with
appropriate messages issued in the logfile. For some
errors, however, an error code is placed in the user's SO
and the user is allowed to continued processing.

2. EXEC sets the TCEPN field in the TCEP word and readies the
Exchange Processor (EXP).

3. When EXP is readied, it detects the user request because
of the TCEPN field being set.

4, EXP then processes the system action request by using the
function code in SO as an index into the CALL table
(discussed later in this lesson) to obtain the address of
the routine to process this request.
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5. After EXP processes a request, it clears TCEP to allow
EXEC to return to the user job.

If EXP cannot process a request immediately, it suspends
itself without clearing TCEP. EXEC then returns control
to EXP, rather than the user, whenever the user task is
assigned to the CPU.

EXP calls JSH to suspend the user task before suspending
itself when it must wait for completion of a request, such
as an I/0 request to another task. This allows other user
tasks to be assigned the CPU.

User Error Exit

When a user program executes an error exit instruction or encounters
a hardware error (floating-point error, operand range error, or
program range error), an exchange to EXEC occurs.

EXEC readies EXP after setting the following fields in the Task
Control Block in the job's JTA:

* TCEPX is set to 1

* TCEPF is set to the exchange package flags in the user

exchange package.

EXP either initiates reprieve processing or issues appropriate error
messages and aborts the job.
ABORT
If the job is not reprievable, EXP skips through the control
statements to the one following the next EXIT statement or to the

end of file.

If the statement is DUMPJOB, a dataset named $DUMP is created which
contains the job image, including the JTA and the entire user field.
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Reprieve Processing

Reprieve processing enables a user program to gain control in a
uniquely identified routine when a job step completes either
normally or abnormally.

Reprieve processing is enabled by issuing the SETRPV macro
instruction in a CAL program, or by calling the SETRPV library
routine in CFT.

Sequence

1. When a job step is terminated, the F$ADV or F$ABT system
action routine determines if a reprieve request has been
issued and if the abort condition has been specified as
reprievable. If so:

2. The reprieve processing routine clears the current
reprieve values, -

3. Copies the exchange package, vector mask register, error
class code, and actual error code contents to the user-
specified area,

4, Sets up the user-specified reprieve routine to receive
control when the job is selected for execution, by placing
its address in the P-register of the exchange package.
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Irrecoverability of Jobs

By performing the following functions, a job will be declared
irrecoverable:

* A random write on any dataset

" A sequential write on any dataset immediately following
any forward positioning, rewind, or read on that dataset.

The position of the end of data is changed, which could
cause the job to behave differently if started from a
previous roll image.

* A SAVE, DELETE, ADJUST, PERMIT, or MODIFY of a permanent
dataset, and

* A release of a local dataset, returning disk space to the
system.

The job will become recoverable as soon as the Job Scheduler rolls
the job out to disk again.

A job is declared irrecoverable by a call from EXP to the Job
Scheduler. If the job is already marked irrecoverable, JSH returns
without further action.

If the job is not already marked irrecoverable, JSH suspends the
job, changes the Rol1led Job Index Table, and writes the modified
index to disk.

When the modified index is successfully written, JSH resumes the
job. '
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Job Rerun

Under certain conditions, termination of job processing and
returning to the input queue for reprocessing at some later time is
desirable or necessary.

This is known as rerunning a job, and can be requested using the
RERUN macro or RERUN control statement.

When a job is rerun, the results should be the same as those
obtained if the original execution had continued to a normal
termination.

However, after a job has performed certain functions, the system is
unable to guarantee the same results for the rerun job.

Normally, when EXP recoghizes that the user is performing one of
these functions, the job is declared ineligible for rerun.

The following functions on a permanent dataset cause a job to be
declared ineligible for rerun:

* SAVE

* DELETE
* MODIFY
* ADJUST

* Any write operation involving a permanent dataset

If the job is ineligible for rerun, it aborts with an informative
message when the Job Scheduler attempts to reinitiate the job.
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System Tables used by EXP

A11 EXP functions are job related. Consequently, most of the tables
%sed by EXP are either in the user field or in the Job Table Area
JTA).

System tables usually accessed by the Exchange Processor are:

* CALL Call Table

* JIXT Job Execution Table

* QDT Queued Dataset Table

* SDT System Dataset Table
Call Table

The CALL table is composed of a l-word entry for each user system
action request. The contents of the user's register SO serves as an
index into the call table to obtain the address of the routine that
processes the request.

Job Execution Table

The Job Execution Table contains an entry for each job that has been
initiated. The JXT contains job parameters and statistics that may
be required while the job is rolled out to disk.

Queued Dataset Table

EXP modifies the QDT when a job releases a local scratch dataset
having related disposes.
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System Dataset Table

The System Dataset Table contains an entry for the job dataset for
each job in execution.

EXP creates an entry in the SDT for each output dataset.

It also allocates an SDT if a dataset is submitted to the input
queue.

Task Control Block

The TCB contains all execution-point related information
(corresponding to a user task) including the exchange package, B, T,
and V registers, EXP save areas, EXP internal use tables, and CPU
timimg information.
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PERMANENT DATASET MANAGER

The Permanent Dataset Manager task (PDM) provides a means of
creating, accessing, deleting, maintaining, and auditing disk-
resident permanent datasets.

The Permanent Dataset Manager is called by the Exchange Processor

(EXP) for:

* SAVE

* ACCESS

* DISPOSE
* RELEASE
* DELETE

* ADJUST

* MODIFY

* PERMIT

Creates user permanent dataset

Associates a user permanent dataset with a
job.

Stages a CRAY permanent dataset to a front-
end computer system

Relinquishes access to the named dataset
for the job

Removes a user permanent dataset from the
system

Changes the size of an existing permanent
dataset

Changes information for an existing
permanent dataset

Grants explicit permission to access a
dataset

and to perform functions for PDSDUMP, PDSLOAD, and AUDIT.

PDSDU

AUDIT

MP

PDSLOAD

Dumps permanent datasets to a dataset

Loads permanent datasets that have been dumped
by PDSDUMP

Produces a report containing status information
for each permanent dataset
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PDM is also called by SCP to:

* create Dataset Catalog entries for spooled input
datasets,

* delete DSC entries for spooled output datasets,
* perform permanent dataset name (PDN) requests,

* SAVE datasets staged from front-end stations

PDM is called by EXP to:

* create DSC entries for splooed output datasets,
* delete DSC entries for spooled input datasets,

* rewrite spooled input dataset entries

PDM is called by STARTUP to:

* rebuild Active Permanent Dataset Table (PDS) entries
for permanent datasets associated with jobs being
recovered or to access/save system datasets such as
$ROLL and $SDR

Job termination must check to see if a dataset is permanent before
releasing the dataset from the system.
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The following tables are used in permanent dataset management:

CcSD Class Structure Definition Table

DAT Dataset Allocation Table

DNT Dataset Name Table

DRT Device Reservation Table

DSC Dataset Catalog

DSP Dataset Parameter Area

DXT Dataset Catalog Extension

EQT Equipment Table

JCB Job Communication Block

JTA Job Table Area

JXT Job Execution Table

PDD Permanent Dataset Definition Table
PDI Permanent Dataset Information Table
PDS Permanent Dataset Table

QDT Queued Dataset Table

SDT System Dataset Table

XAT DXT Allocation Table
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Functions

A task calls the Permanent Dataset Manager by placing a message in
the PDM CMCC.

The layout of the CMCC is shown below:

oo P dia ks weka iy A

. -
0 8 1 24 7 32 40 48 56 63
INPUTHO |[//////////////7) Return | PDD
INPUT+L | |/ SYS //////| DNT or DAT | JTA
: g
Field Word Bits Description
Return INPUT+0  16-39 A 24-bit value that remains unchanged
and is normally used a return address
PDD INPUT+0  40-63 Base address of the PDD relative to
STP
SYS INPUT+L O If set, this flag identifies the call
as having been initiated by the system
DNT INPUT+1  16-39 Dataset Name Table address, if user
call
DAT INPUT+1  16-39 Dataset Allocation Table, if system
call
JTA INPUT+1 40-63 Base address of the associated job's

JTA. If the system flag is not set,
the JTA must be specified.

The FC field of the PDD indicates the function to be performed.
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The function codes processed by PDM are:

Code

PMFCSU=108
PMFCSI=12g
PMFCSO=14g
PMFCAU=208
PMFCAI=26g
PMFCAO=268
PMFCDU=30g
PMFCDI=36g
PMFCDO=36g
PMFCPG=40g
PMFCPX=41g
PMFCLU=50g
PMFCLI=52g
PMFCLO=544
PMFCRL=608

PMFCPN=70g

PMFCDT=100g
PMFCDQ=110g
PMFCEA=120g

PMFCEI=122g
PMFCEO=1248

PMFCAD=130g
PMFCMD=140g

PMFCRSDT=150g
PMFCPSAC=160g

PMFCPU=170g
PMFCPO=176g
PMFCPI=176g
PMFCPE=200g

Description

Save user dataset

Save input dataset

Save output dataset

Access user dataset

Access spooled dataset

Access spooled dataset

Delete user dataset

Delete spooled dataset

Delete spooled dataset

Dataset Catalog (DSC) page request

Dataset Catalog Extension Table (DXT) page redquest
Load user dataset

Load input dataset

Load output dataset

Update Active Permanent Dataset Table (PDS)/Release
request

Permanent dataset name (PDN) request

Dump time request

Dequeue System Dataset Table (SDT) entry

Queue System Dataset Table (SDT) entry to available
queue

Queue System Dataset Table (SDT) entry to input queue
Queue System Dataset Table (SDT) entry to output queue
Adjust user dataset

Modify user dataset

Rewrite job's input System Dataset Table (SDT) entry
Pseudo access for Rolled Job Recovery (RRJ)

Access user-saved dataset for PDSDUMP

Access output dataset for PDSDUMP

Access input dataset for PDSDUMP

Permit alternate user dataset access

12.33







CRAY OPERATING SYSTEM

INTERNALS




COS INTERNMNALS
— EXEC

— SystTem Task HPeocessor

| — COIUTVO/ S TﬂfEMENT'
FProcessse.

— USER «— Co0S
JNVTERACT /O

— Pump Aracys/s



SECTION 2

SYSTEM EXECUTIVE







EXEC FUuncTiIonsS

+ L nTerruPt HAnvDLING

+ Puysicar T/p

+ System Task ScHeDucjwe
+ Executive Re@uesTs

N + ME/VWRY gﬂflbll COKZEC.T/O/U
+ IDLE

+ Resource AccounTing

+ E xcoavee Marpsemert




EXEC COMPINENTS

® EXCHANGE Pkocesso&

o TNTERCHANGE

e ITNTERRUPT HANDLERS
o CHAMWEL FPROCESSORS
o L/O DRIVERS

Pt SSD .

o FROWT EAD

o T/o SuBSYSTEM
o EXEC FReEQuesT ProcessoRr
o TASK ScHEDUcLER
o MEMORY E RROR CoRRecT1ON

o I DLe Lloop



EXCHANGE MECHANISM - INTRODUCTION

| User xp

I

o --(BAY oo

-~ : /:,
N tdle XP “/
EXEC - — L i
= (P)—f—1- ;—’
TP ll I Error XP 4],
./
//, Task 0 XP
o i EXEC
: A Task 1 X
F-- USERS - xp ast P
7
- - jLA)
_ P Operating Registers Task n XP
Program Areas Exchange Package Areas
A. EXEC IN EXECUTION
L‘, User XP i]
ExeC TN | idiexp |
. (8A) L~ :'
-~ e !
STP 1__,(PT" L/ L, Error XP :]
1/
/
L; - / Task 0 XP
Ve TASK 1
- UseRs -/ XP EXEC XP
-- -4 {LA) :
’ Operating Registers Task n XP
Program Areas Exchange Package Areas
B. TASK 1 IN EXECUTION
| execxe |
P Idle XP
EXEC // //:/. [ I
(BA) L
TP / /,/ v L, Error XP ]
r (PYL 2
a Task 0 XP
B TE "y Task 1 XP
t-=  USERS -t - 2=
. --d -
Operating Registers Task n XP

Program Areas

Exchange Package Areas

C. CURRENT USER IN EXECUTION

Figure 1-8. Exchange Package management

SM-0040




INTERRUPT HANDLERS

EXEC

Mass TCB n
Storage
. Resident CAL 4
cos CFT
LDR TCB 1|4
C Idle STP
S 1 Program
P
1
Common
to Routines
current
user task
Interrupt xpf Task
xpf 0
J Xp
EXEC Task
Interchange 1l
1///;ﬂ Xp
Task
y Scheduler Task
Interrupt Handlers 2
N\
Xp
Y
Channel Processors
) 4 y pr Task
Monitor Front- Disk/ Packet n
Request end SSD 1/0
Processor Driver Driver Driver
Y Y Y y
Figure 2-2. System control

t One Exchange Package per CPU

1 SM-0040



EXEC
| .
XPROC  EN
£X | [ ]
SYS
WAIT
150 Tsa. SCHUSER IoLE
ENA
IHT STT
TPT
TBT
ScH
TEL IPRQ NE PCI CII DLI 1P1 101 XMEME EE ExP
MRT CHT ’ MEL
|
EVENT ]
LANDLE
- ROQS RO11 R022
RO-R43 LCY EQT SCT

EXEC REQUEST PROC

FRONT END DRIVER

DISK/SSD DRIVER

T

l

MIOP PACKET DRIVER




EXCHANGE PROCESSOR

Fuuctiov ; € Try Aep ExiT
RouTivE FoR E xXEC

EMRY .
— ENTERED oM ANy EXCHAMGE
- To Exec

— ASSURES THAT onlY | CPy
15 10 THE OFERRTIMG SYSTE/

— UPDATES STRTIST/ICS
- CHEWKS For. T°0S Req. HACT

EXIT.‘

— EXIT WHEL ALL EXEC
WORK 1S FIV/SHET

— CHECKS FoR I/b INTERRuPTS

- Set1s XA
- E X



TNTERCHANEE

- ITrTerruer Aarntysis

— EntTerep From ExcyAree Peo
o AL EXCHANMGE
Arp From IwaterrupT Trocess:.

'Rou‘hbes

— DeTermines what causen 1he
EXCHARG €

~ Bramcues To AppropriaTe
TATERRUPT HANMDLER.




E xec — TnTerRruPT Havpeers

e TOI - I/0 TNTERRUPTS

e NE - NORMAL EXCHAMNEES

o CIT - MU TMNTERRUPTS

. PE-I - PK@G—RHM”MBLE CLock AT,
e TETL o T/MED Euszvfs

e EE - ERROR EXCHAVGE /T nt,

e XMEME - MEMORY ERRORS
o TPREQST - T-MTER - PROCESSOR REQUESTS

e TPL - INMTER-PROC MNo-oPs

e DLT - DEADLOCK I NTERRUPTS



6°¢

MIOP
Driver

°SCT
°FIQ
°FOQ
°CHT
°CAT
°CLT
°CIT

FED
Driv

°CHT
°CXT
LIT
LXT
LCT

SCP

-AUT
-IBT
-LCT
-LIT
-LXT

PDD
-S0T
-SST

er

°CHT |

°CAT
°CLT
°CIT
°STT
AUT
IBT

STG

PDD
SOT
-SST

DQM

-DAT
DCT
DNT

~DRT
DSP

-EQT
GRT
JIXT

-RQT

°SCT

SSD/
DISK
Driver

-DCT

EQT
°CHT
°sTT
°CAT
°CLT
°CIT
°CBT

PDM JCM

DAT -CSD
CSD SDT
(DNT)
DRT
-DSC
DSP
DXT
EQT
JXT
PDD
-PDI
-PDS
-QDT
SDT
-XAT

JSH

CSD
-JXT
-MST
-RJI

SDT
~TXT

JTA

EXP

-CALL
(DDL)
-DNT
-DSP
JXT
-LFT
-0DN
(PDD)
QDT
SDT
-SWT
TXB
-UPT
-KTA
-TXT

RO-
R43

°MRT
°MCT

TQM

CNT
-DEX
(DNT)
(DSP)
-DUX
~FSH

GRT

IXT
-LDT
~SM
-TOT
~VAX
-VUYX

JTA

MEP
-AEM

CSp
(DSP)

(LFT)
(DNT)

MSG

AUT
DSP
JTA
JXT
-LGJ
PDD
SDT

SPM OVM FVD

csD -0DT EQT
DCT  -0CS  DRT
-0CT
°MCT  -OLL
°STT
° IC

o Exec
() User

- Task Controlled
this table

DEC
EQT






EXECUTIVE BEQUEST PRCCESSOR
(Mow1ToR ]

PROCESSES REQUESTS FROM STP TASKS

TO MAKE AN EXEC REQUEST, A TASK PUTS THE REQUEST INTO ITS S6
AND -S7 REGISTERS AND DOES A NORMAL EXIT

THE NORMAL EXIT I_NTERRUPT RanpLe DETECTS THAT IT WAS A TASK
THAT DID THE NORMAL EXIT AND JUMPS TO THE EXECUTIVE REQUEST
PROCESSOR

s
B O
S7 CONTAINS A FUNCTION CODE THAT 1S USED TO INDEX INTO THE
MONITOR REQ TABLE TO OBTAIN THE ADDRESS OF THE ROUTINE TO

PROCESS THE REQUEST ‘ g

FOR A LIST OF EXECUTIVE REQUESTS SEE SM-0040, PAGE 2 -

7 oWy

2,25




EXEC - PHysicAL T/ DRIVERS

o FronvT Ewp DRIVER

o D/SK/SSD Driver

-

» TOS Packer DRIVER




TASK SCHEDULER

IF STRTS IS SET

THE TASK SCHEDULER FINDS THE HIGHEST PRIORITY TASK THAT IS
READY TO EXECUTE AND SELECTS ITS EXCHANGE PACKAGE

ELSE

THE EXCHANGE PACKAGE OF THE CURRENTLY EXECUTING TASK IS
SELECTED |

IF NO TASK IS READY SELECT THE EXCHANGE PACKAGE OF THE CURRENT
USER JOB

IF NO JOB IS READY SELECT THE EXCHANGE PACKAGE OF THE IDLE LOOP

STPLOCK - ALLOWS A TASK TO RUMN IN NOMN PRE-EMPTIVE MODE

2,19




SYSTEM TASK TABLE
FUNCTION - FOR SCHEDULING AND CONTROLLING STP TASKS

STT HEADER

STRTS BIT - REQUEST TASK SCHEDULER FLAG
ACTIVE TASK 1D

ACTIVE TASK EXCHANGE PACKAGE ADDRESS
ACTIVE TASK PARAMETER BLOCK ADDRESS

STT PART A - TPB's

- ONE ENTRY FOR EACH TASK
- READY BIT

- SUSPEND BIT

- TASK ID

STX
- ONE ENTRY FOR EACH TASK

- CONTAINS THE EXCHANGE PACKAGE FOR THE TASK
- LOCATED IN THE LOW MEMORY XP AREA

STV-0842 2,17



IDLE LOGP

--  EXECUTES WHEN THERE IS NOTHING ELSE TO DO

--  SCANS EXEC’S MEMORY IN INTERRUPTIBLE MODE - ATTEMPTS TO
DETECT MEMORY ERRORS IN EXEC

2,23




OMEM, FWA=0, LWA=100000.

0005750
7005754
~005760
0005764
0005770
0005774
0006000
0006004
0006610

0006014
Q020 0031250000362530005360

000&0Q
0006024
0006030
0006034
0006040
0006044
0006050
0006054
0006060
0006064
0006070
0006074
0006100
0006104
0006110
0006114
0006120
0006124
0006130
0006134
0006140
00061144
0006150
0006154
0006160
0006164
0006170
0006174
0006200
0006204
0006210
0006214
0006220
0006224
0006230
0006234
0006240

0062u4
4006250
0006254
0006260
000626Uu
0006270
0006274
0006300
0006304
0006310

0501032220000000000000
0421112360000000000000
0515052160000000000000
0521232600000000000000
0435052500000000000000
0515232100000000000000
0421142220000000000000
0445202020000000000000
0364751723647510044111
0541242500000000000000

0241250000362530005360
0041250000362530405360
0031250000353530605360
0041250001005254604400
0021250001005254604400
0041250000252543605200
0031250000231733005200
0121250000231733005200
0421250000231733005200
0041250000353531205360
0031250000356470205360
0041250000356470605360
0031250000362530005360
0241250000362530005360
0041250000362530405360
10031250000232222605360
1121250000232222605360
0421250000232222605360
n041250000231733405200
1031250000252543205200
n041250000232223205360
11011250000353617005360
11041250000307440605420
1031250000307450605u420
11041250000307451205420
1031250000332770605420
1041250000332771205420
1011250000332774405420
+1031250000332774405420
1051250000332775005420
1041250000332775005420
11031250000307440205420
1041250000353617005360
0031250000353530605360
0041250000017663204420
0011250000017664404420
0041250000307440605420
0031250000307450605420
0041250000307451205420
0031250000232222605420
0121250000232222605420
0421250000232222605420
0041250000232223205420
0031250000307440205420
0041250000252543605200
0031250000252543205200

HISTORY TRACE TABLE

\J [ S P

A

RAW DUMP

0541202060000000000000
0445242320000000000000

'0515032220000000000000

0451112500000000000000
0461112040000000000000
0465052320000000000000
0515312460000000000000
0405232060000000000000
0515242365113110052122
00020527431244455T74460
0036250600000000003050
0036250600000000000273
0036250600000000000711
0035363620000000002426
0100622060000000001372
0100622060000000003211
0025254460000000001 364
0027544620000000020073
0027544620000000001003
0027544620000000000276
0035363620000000000676
0035641040000000004720
0035641040000000001637
0036250600000000002252
0036250600000000000265
0036250600000000000677
0035353640000000002323
0035353640000000000525
0035353640000000000334
0027544620000000000704
0025254460000000005503
0035353640000000001107
0521172400000000003661
0031427540000000003401
0030744220000000003230
0030744220000000003517
0033276740000000063134
0033276740000000005117
0521172400000000001225
0521172400000000001251
0000000000000000003203
0033276740000000001071
0031427540000000004604
0035360600000000001627
0035363620000000003141
0000000000000000001165
0521172400000000260310
0031427540000000003445
0030744220000000003332
0030744220000000003570
0033176640000000033046
0033176640000000000535
0033176640000000000335
0033176640000000000702
0031427540000000004527
0025254460000000001572
0025254460000000010457

B ‘/
1024  ENTRIES

FOUMP 1,13
SYSDuMP

0431052220000000000000
0425052220000000000000
0431052120000000000000
0451222120000000000000
0415202520000000000000
0465032520000000000000
0471272500000000000000
0465052060000000000000
0u05032122012420241114
00000000000000000005

00000000000000001614

0534000000000000026476
0000000000000025047472
0451232202652325251520
0000000000000025047472
0000000000000000000005
0000000000000025047472
0000000000000000000011
0026622040000000054005
0511042622012325251440
0000000000000025047472
1000000000000000161436
0000000000000025047472
0000000000000000161436
0540000000000000026476
0000000000000025047472
0000000000000000000002
0000000000000000000000
0511052024213110020040
0000000000000025047472
04253021102652325251520
0000000000000025047472
0000100000447100103315
0000000000000025047472
0000000000000000335540
0000000000000025047472
0000000000000000335540
0000000000000025047472
0000110000447100102660
000205274312L4437654465
0000000000004300117541
0000000000000025047472
0002052743127546027037
0000000000000025047472
0451232202652325251520
0000000000000025047472
0000100000447100103315
0000000000000035047472
0000000000000000335540
0000000000000025047472
0000000000000000000002
00000000006 14400000000
0511052024213110020040
0000000000000025047472
0002052743127546372041
0000000000000025047472
0425302402652325251520

irc

0515032200000000000000
0431052360000000000000
0515032360000000000000
0451232060000000000000
0451232200000000000000
0445202220000000000000
0445202440000000000000
0000000000000000000000

05/08/84
04/20/84

PCl
Dio
SEG
TSX
GET
SSD
DL
t PA

0L24401723647517236475 ===
000000000000000000000! 1T
0000000000000001224020

0540000000000000000005
0451232200000000000000
0000000000000000000003
0525232125100000161436
0000000000000001713500
0425302400000000000000
1000000000000000000014
0000000000000000000005
0425302402647622451510
0451232200000000000000
0000000000000000000017
0%451232200000000000000
0000000000000001224020
0444000000000000000005
0451232200000000000000
1000000000000000000002
0026622040000000054005
0451232202647621254120
0425302400000000000000
0000000000000000000003
0451232200000000000000
0414610004200100000000
0521212320000000000000
0000000000000000002022
0521212320000000000000
0000000000000000001022
0521212320000000000000
0001042063040100000000
0000000000000000000006
052111232425262124712Y4
0521212320000000000000
0000000000000000000006
0451232200000000000000
0000000000000000000003
0L4504230L4244010020040
0414610004200100000000
0521212320000000000000
0000000000000000002022
0521212320000000006000
1000000000000000000002
0000000000000000022001
0521212322647621254120
0521212320000000000000
00000000000000600000006
0425302400000000000000
0000000000000000000003

(U

D

cccccccocccoccoccacca

(U
U
u
u

DU

cCocccocococococaocaoccocccccoccococaccocacacca

bu
u
u
u
u

C ¥ ¥

AAAN

T XXX

<
U
u

POINTS TO NEXT ENTRY

16:38:50
15:13:59

XPC
1T™
SC!
JIT
Lis
MEM
SYS
ASC

PAGE

FEI
EEl
FEE
JRE
CPU
MCU
NWT
MEC

—_ = (. tnnn

H1STORY TRACE TABLE
"2

TOP.

AA

cac

0

(
W ->¥
TO: o
JSH=-SUSP
TO:L

TO:E
B X
ROY SUS ¢
TO:.
TO:.
X ->1
TO:.
V)
REAODY .
TO: £
CEXP-SuUSP
G TO: .
9 C
T0:7
[0] TO:7
\
o] T0:1
9
"2 Ys
# T
9 TO: 7
2.
TO:o.
JSH=-SUSP
TO:!
9 C
% T0:7
TO:7
6&
)
READY T
T0:1
W "2 ]
T0:E
/EXP-SUSP



SECTION 3

COMMON SUBROUTINES







1)

2)

3)

STP COMMON ROUTINES

Common routines are used by STP tasks to perform

certain utility functions.

The common routine can be considered to be logically
part of the task which is executing it (it uses the task’s
A- and S-registers). '

Some common routines are re—entrant (more than one

task may be executing the same common routine
simultaneously).

3.1




RE-ENTRANCY CONSIDERATIONS

1) The task’s A- and S-registers are preserved"

while executing common routine code (except
output registers).

2) Local storage is notused (provided by the caller).

3) If global data must be changed, STP is LOCKED.

v s ”/ P
. P
y T‘)
C ~—
s //-;
s L
e //
b \k\
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STP COMMON ROUTINES

MODULE ENTRY POINTS PURPOSE
STPUTIL BTO, $0TB, $DTB, utility routines

SFN, $NOCV
STPDATS GETDAT, RELDAT DAT management

-~ JMEM  JMEMAL, JMEMDE JTA memory pool
: , management

JTADNT  GETDNT, GETLFT,

RELDNT JTA DNT management
FIXJXPR FIXJXO, FIXPRI - job pri. calculations
CRACKER IND JOB control stmt.

cracker

GETPARM GETPARM parameter cracker
CONFIG  CONFIG configuration changes

3.5




STP COMMON ROUTINES

MODULE ENTRY POINTS
ERROR ERRORO, ERROR1
REQRPLY TSKREQ, PUTREQ,
GETREQ, PUTREPLY,
REPLIES, GETREPLY
STPMEM MEMAL, MEMDE,
~ PMEMDE, SSLDE
- CHAINS  CHAIN, CHAINF,
UNCHAIN, JCHAIN,
JCHAINF, JUNCHAIN
STPTIME RQST2, RT2JD, JD2RT
QUEUES DQSD2, EQSD2
QMSG NXTMSG, FREEMSG,
ENQMSG
MSGQUE MSGQUE

3,7

PURPOSE

hang the system

task—-to—task
communicatio‘ns

memory pool
management

chain management

date/time
calculations

SDT queue
management

interactive station
message management

SCP/operator
message processing



MEMORY POOLS

memory pools provide temporary data areas for tasks

memory is allocated from a pool whenAneede'd and
returned when the task is finished with it

memory areas are variable—sized

currently, 4 memory pools are defined: M- 3,0 1,13

POOL 1 - miscellaneous

POOL 2 - task to task communication modules (CMODS)

POOL 3 - TQM storage

POOL 4 - OVM storage — ElLimwaten iv I3

3.11




Header:

Field

Entry:

Field
PTSIZE

PTBASE

POOL TABLE

0 8 16 24 32 40 48 56 63
/1177777777 77777777777777777777777777777777777777777777771 MAX
Figure 1.PT-1. Pool Table (PT) header

Word Bits Description

0 58-63 Maximum valid memoryrpooi number in

system \§%WMWf“k
0 8 16 24 32 40 48 56 63
/1777177777777 7) SIZE | BASE
/1171717777777 |
/1117777777777 |
/1777777777771 |
/1117717777777 |
/1777777777777 I
/1777777777777 I
/1717777777777 |
Figure 1.PT-2. Pool Table (PT)

Word Bits Description

l1-n 16-39 Size of the memory pool

l-n 40-63 Base address of the memory pool

3.13



MEMORY POOL

0 8 16 24 32 40 48 56 63
0 U\//////////////I ID | SIZE
ST
ST
L
n M/I1177777777770 1D | STZE
n+l {l//////////////) 1D I SIZE
K
/ST
m 1111117110777/ D | SIZE

Figure 1.MP-1. Memory Pool

Field Word Bits Description
MPST 0N ,etc. 0 Status of the memory area:

0 Available
1l 1In use

MPID 0, ,etc. 16-39 Memory pool identification:
01010101g Pool 1
0x0x0x0x8 Pool x. Current values

are 1, 2, 3, or 7.

MPSIZE 0n,etc. 40-63 Size of the memory area

3.15




MEMAL - memory allocation

® example: allocate memory from the TXTPOOL (POOL 1)

A7 S1 NUMBER OF TEXT BLOCTKS
AB LECDAT-LEDATPH LENGTH IN WORDS OF EACH TEXT BLOCK
A7 A7¥AE
AE TATROOL
R MZMAL
(21%] fas
ERRAN .
ZMOUTXTZ = *
ZIXTFST, 8 A7 SAVE FWAR OF TEXT B_.OCK IN POOL

® inputs -
(A6) is pool number
(A7) is number of words to allocate

© outputs -

(A6) is return status:
0 - 0K
1 - invalid pool number
2 - invalid word count
3 - memory not available

(A7) is fwa of area allocated if (A6) is O

® allocated memory is zeroed for the caller

3.17



MEMDE - memory deallocation

® example: deallocate memory from TXTPOOL \\
. }\\\‘\
A7 ZTXTFST, @ FW3 OF TEXT “**/,
A TXTPOOL A
R MEMDE REMOVE THE RESERUATION ON THAT MEMORY T
A AS : ”
ERRAN _ ///
, .
® inputs -

(A6) is pool number
(A7) is fwa to deallocate

® outputs -

(A6) is return status:
0 - 0K
1 - invalid fwa

2 — area not allocated
3 - invalid pool number

(A7) is fwa of memory deallocated if (A6) is O
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ITEM CHAINING/UNCHAINING

@ PROVIDES MEANS FOR TASKS TO LINK DATA
@ AMOUNT OF DATA TO LINK IS DEFINED BY THE TASKS
@ MAY BE USED TO LINK REGISTER DATA OR POOL DATA

® DATA IS CONSIDERED AN ITEM

3.21



CHAINS

HeAD o
R y
TORWARD | BACKOARD
LINK A
cC
ADﬁR ESS

DATA

N TN

FORWA RD

LIVK

ccC

ADDRESS

DATA

Y

3,23

CHAIN COMNTROL

CJ*AJA/ ‘1:71;A4

CHAIN TTEM




K/'jﬂ AN KPS '\ B

® CHAIN/CHAINF PLACE AN ITEM ON A CHAIN. CHAIN WILL PLACE
AN ITEM ON THE END WHEREAS CHAINF WILL PLACE AN ITEM ON
THE FRONT OF A CHAIN. CHAIN/CHAINF ARE CALLED VIA A
RETURN JUMP WITH THE CALLER PROVIDING THE FOLLOWING:

INPUT REGISTERS: (A6) = Address of chain control word
(A7) = Address of the item to be chained

OUTPUT REGISTERS: (A6) = Unchanged from input
(A7) = Unchanged from input

| CH l\h\\ YRS / 1 P’)\

Chnle ol {Ltn)

3.25



® UNCHAIN REMOVES AN ITEM FROM ANYWHERE ON THE CHAIN,
THE CALLER MUST UPDATE THE COUNT OF THE NUMBER OF ITEMS
REMAINING ON THE CHAIN. UNCHAIN IS CALLED VIA A RETURN
JUMP WITH THE CALLER PROVIDING THE FOLLOWING:

"~ INPUT REGISTER: (A7) = Address of item to be unchained

OUTPUT REGISTER: (A7) = Unchanged from input

3.27




EQSD2 - enqueue SDT entry

® re-entrant common routine
® entry parameter- -
S6: 1/EQSEQ 15/- 24IEQSQH 24/EQSEA

EQSEQ o - FIFO enqueuing .
1- prlorlty enqueumg

&
EQS‘EH SDT queue header address
EQSEA SDT entry address
® returns to (BO) plus 2 if no error, else to (BO)
with (AOQ) error status

® priority enqueuing:
1. job class rank
2. job priority
3. time of job submission

3.29



DQSD2 - dequeue SDT entry

re—entrant common routine
entry parameter -

S6: 1/DQSDQ, 15/-, 24/DQSQH, 24/DQSEA

.DQSDQ: 0 - FIFO dequeuing
1 - entry dequeuing

DQSQH: SDT queue header address

DQSEA: SDT entry address (for entry
dequeuing)

returns to (BO) plus 2 W|th (S6) SDT entry address if
FIFO dequeuing

error return to (BO) with (S6) error status

3.31




| SDT queue manipulation

® Example: Move SDT entry from INPUT queue
to‘EXECUTE queue

S6
S7

Se
S

s7
S6

SB

56

O2INPUT

RISDT, @

SECD 24

S3157

SS15B

Dasnz DEQUEUE SDT ENTRY
EQROFD

QIEXCUTE

RISDT, @

53U 24

55157

SS1SE FRIORITY ENQUELE

E2SD2 ENGUELE SDT ENTRY
EQRORQ
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Asynchronous 1/ Synchronous I/0

user

CFT SUFFERED 1/0 CFT FORMATTED/ interface

STATEMENTS UNFORMATTED STATEMENTS
BUFFER IN READ PUNCH
BUFFER OUT PRINT WRITE CAL BLOCKED 1/0 MACROS
READ  WRITE  WRITEF
READP WRITEP  WRITED
CAL 3UFFERED
/0 WAGROS READC wRITEC  BKSP
CAL UNBLOCKED READCP WRITECP BKSPF
BUFIN BUFOUT  BUFEOF 1/0 MACROS GETPOS
8UF INP BUFOUTP BUFEOD READU SETPOS
BUFCHECK WRITEY REWIND
_____ S g g S
' ' library
routires
BUFFERED 1/0 SRFI $WF1 SRUI $WUI
SRFA SWFA SRUA $WUA
) I . SRV $WFV SRUV $WLV
$W8 SRFF $WFF SRUF $WUF
CAL BUFFERED 1/0
INTERFACE
$CBIO {
UNBLOCKED DATASETS | _LUGicAL RECCRO 1/0
SRAR SWwR 3aCOF  3GPUS
SRLB $RWOP $wWDP SWEGD $SPUS
$WLB SRCAR  $WCHR  SREWD
JRCHP  IWCHP $EKSP
SwWlS §8¢ SPF
system
‘ calls
F3$810
SER
110 Cl0
SRWOR  $wNOR  SWEOF o RDCS HoN-clo
SRDP  SWHOP  $WEQD > WDCS (2, 5CP, and JSH)
$wWW0S  SREWD clos i
i
y |
. I
TQ DQM - — —— — — _
STP
\ Y
l PACKET DRIVER ] [ DISK DRIVER —l
Disk Controller Functions
i £4EC

[/0 SUBSYSTEM

Overview of COS 1I/0

3.35




/0 UVER

VieEW

DNT
= J o
D / guffer
SF‘TRST - /7 foivters
IN @ /
ouv o /_9
LAST &

TASK
DATA TASK
AREA
LOGICAL
Z. :/o
< TIO
T/0 cIO
BMFFER
DQM
PHYSICAL -
, /o DISKO?’\RNER
N T OS DRWER
DISK
N
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TASK LOGICAL I/0 (T10)

ALLOWS A SYSTEM PROGRAMMER TO DO LOGICAL I/0 AT THE TASK
LEVEL,

TI0O <0UTINES ARE:
$RWDP/$RWDR-READ WORDS PARTIAL/FULL RECORD
$WLDP/$WWDR-WRITE WORDS PARTIAL/FULL RECORD
- $WEOF-WRITE END OF FILE
$WEOD-WRITE END OF DATA
$REWD-REWIND A DATASET
SWWDS-WRITE WORDS--UNUSED BIT COUNT

TASKS:CALL TI0 BY PLACING REQUIRED PARAMETERS IN ‘A’
REGISTERS AND EXECUTING A RETURN JUMP TO THE ROUTINE.
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CIRCULAR 1/0

PERFORMS PHYSICAL 1/0 ON A DATASET
ACCESSIBLE TO TASKS THROUGH TIO AND DIRECT CALLS.
CIO ROUTINES ARE:
RDCS-READ CIRCULAR REQUEST
WDCS-WRITE CIRCULAR REQUEST

TASKS CALL CIO BY PLACING REQUIRED PARAMETERS IN ‘A’
REGISTERS AND EXECUTING A RETURN JUMP TO THE ROUTINE,

CIO READS/WRITES 512 WORD BLOCKS. THE CALLER HAS THE
RESPONSIBILITY OF MAINTAINING THE BUFFER IN/OUT POINTER
IN THE DSP, AS SHOWN IN THE PREVIOUS $MWD FLOW DIAGRAM,

THE CALLER SENSES COMPLETION OF PHYSICAL I/0 BY CALLING
GETREPLY, IF A REPLY IS FOUND THE CALLER SHOULD CALL ROUTINE
REPCIO WITH S1 AND S2 INTACT FROM GETREPLY.
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(A6) dn . )

BUF

<:z,/’ DNT
A1)

A DSP g i
‘‘‘‘‘ LIM'T e B T
1/0 BUFFER
cMee

for|
TASK I/0

PHYSICAL I/0

disk
queue
manager

mass
storage

TI0 1ogical write
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OUT=FIRST~+ 1 FIRST »
’ !
i ouT »F
i
N> v N+
LIMIT» ‘ : LIMIT »
A. Filling the buffer B. Emptying the buffer

FIRST »

, 5 BN
IN~> (o
¥ | processing
I flow
|
ouT » | !
\_

LIMIT >

C. Concurrently filling
and emptying the buffer

' Physical I/0 {,_<1fg§>

/u(){!f\"/;,’z,x,( Lj/‘(?/{»d{ 14 et S §

3.5
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SECTION 4

TASK TO TASK COMMUNICATIONS







I'h

task A

| | PUTREQ

CMOD

task B

request

S

GET
REPLY

reply

GETREQ

N

z\\ \‘\;i ' \‘i

PUT
REPLY




TASK TO TASK COMMUNICATION

@ THERE ARE 2 AREAS FOR INTERTASK COV. UNICATION

1. COMMUNICATION MODULE CHAIN CONTROL (CMCO).

CONTIGUOUS AREA

ENTRY FOR EACH POSSIBLE TASK COMBINATION
ARRANGED IN TASK NUMBER SEQUENCE

POINT TO THE COMMUNICATION MODULES (CMOD’s)

2, COMMUNICATION MODULE (CMOD) > (, who loy,-

ALLOCATED AS NEEDED FROM A PO

ALL TASK REQUESTS ARE THROUGH A CMQD.

ALL TASK REPLIES ARE THROUGH A CMOD.
2 WORDS FOR SYSTEM CONTROL
2 WORDS AS TASK INPUT REGISTERS
2 WORDS AS TASK OUTPUT REGISTERS

® TASKS PLACE REQUESTS IN THE INPUT WORDS OF A CMOD.
@® TASKS RECEIVE REPLIES IN THE OUTPUT WORDS OF THEIR CMOD

@® FORMAT OF A REQUEST IS DEFINED BY THE CALLED TASK
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COMMUNICATION MODULE CHAIN CONTROL

HEADER
TASK O P ~

_ TASKk 0 10 1

Task 1 TASK 1 70 1
TASK 2 T0 1

\ TAsk 3101

I—

I
A TASK 4 70 1
l | : \ TASK 570 1

[

TASK N \

\
\[ TASK N TO 1

COMMUNICATION MODULES

| _ CHAIN
TASK 2 To 1 — | chal)

-
//
- ~ - INPUT
cmoD # 2 : —
TASK 2 70 1 - —  QUTPUT

CMOD N
TASK 2 T0 1
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CMCC HREADER

0 8 16 24 32 40 48 56 63
0 T™ | TL | AMNOT WUSED

Figure 1.CC-2. Chain Control Word header format

Field Bits Description
CCT™ 0-7 Maximum number of items to be queued to a

particular task

CCTL 8-15 Number of items queued to a particular task’

'CMCC  CHAIN CONTRoL WORD

0 8 16 24 32 40 48 56 63
0 oM ] oL | HEAD | TAIL

Figure 1.CC-3. Chain Control Word entry format

Field Bits Description
ccoM 0-7 Maximum number of items to be queued from one

task to another £ [ |

CCQL 8-15 Number of items currently queued from one task
to anotherf
CCHEAD 16-39 Address of first item on the chain

CCTAIL 40-63 Address of last item on the chain
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— — — — —— . — . e o, i e v s e

WoRD | Fool Heavee |

O

/ JF-—- CHAIN \1TEM HEADER - ——~ —-

2. : - S TNPUT +0
—————— REQMEST——-———--—— |

3 S2 lr TNPUT + |

Y REPL— Si OUT PUT +O

5 | 7 52 oUTPUT+1

ot i " s — — — it e e, s, S w——— an— .
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° A TASK CALLS EXEC TO ACTIVATE ANCTHER TASK

° THE TASK SCHEDULER IN EXEC EXAMINES THE SYSTEM TASK TABLE TC
DETERMINE THE HIGHEST PRIORITY TASK READY TO EXECUTE.

° THE RE-ENTRANT ROUTINES:

PUTRE®, |
GETREGY ASYNCHRONOUS

PUTREPLY ¥ REPLIES
GETREPLY

TASKREQ —  SYNCHRONOUS

ARE USED FOR INTERTASK COMMUNICATION

° THE REQUEST FOR INTERTASK COMMUNICATION IS PASSED IN
REGISTERS S1 AND S2

STV-0842 4,11



@ PUTREQ PLACES THE REQUEST IN THE INPUT REGISTERS OF
A CMOD AND LINKS THE CMOD TO THE APPROPRIATE CMCC,
PUTREQ IS CALLED VIA A RETURN JUMP WITH THE CALLER
PROVIDING THE FOLLOWING:

INPUT REGISTERS: (A1) = "Throw-away" indicator. If (Al) is positive,
control is not returned to caller until request
is queued. If (A1) is negative, control returns
with no action taken if the request cannot be
queued without suspending the caller.

(A2) = Requested task's ID
(S1) = INPUT+O
(S2) = INPUT+1

OUTPUT REGISTERS: None

} request

4.13




PUTREQ

ALLOCATES A CMCD

PUTS REQUEST (S1 anp S2) IN CMOD

LINKS CMOD TO CMCC

INCREMENTS COUNTS IN HEADER

MAKES AN EXECUTIVE REQUEST TO READY ThE REQUESTED TASK
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PLLEC
@ GETREQ SEARCHES FOR AN ACTIVE REQUEST FOR THE é%tt%R.
GETREQ IS CALLED VIA A RETURN JUMP AND REPLIES WITH
THE FOLLOWING:

INPUT REGISTERS:  None

OUTPUT REGISTERS:  (A0)

"Found" indicator. If (AO) = 0, no outstanding
requests exist. If (AQ) # 0, a request is
being returned.

(A2) = ID of task that generated the request.
(S1) = INPUT+0 }‘request
(S2) = INPUT+1
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GETREEG

--  SEARCHES EACH CMCC FOR A REQUEST

-~ SETS EXECUTING BIT IN CMOD

- GIVES THE REQUEST FROM THE CMOD TO THE TASK IN S1 AND S2
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PUTREPLY

PUTREPLY PLACES THE REPLY IN THE OUTPUT REGISTERS OF A CMGD,
PUTREPLY IS CALLED VIA A RETURN JUMP WITH THE CALLER PROVIDING
THE FOLLOWING:

ID OF TASK TO RECEIVE THE REPLY

IMNPUT REGISTERS: (A2)

(S1) = OUTPUT+O
REPLY

(S2)

OUTPUT+1

OUTPUT REGISTERS:  NONE

STV-0842 4,20




PUTREPLY

THE REPLY GOES ON THE SAME CHAIM AS THE REQUEST

PUTREPLY LOOKS FOR THE FIRST AVAILABLE CMOD ON THE CHAIN

THE REPLY (S1 AND S2) IS PUT INTO THE CMOD

COUNTS ARE DECREMENTED

AN EXEC REQUEST IS MADE TO READY THE TASK THAT IS TO RECEIVE
THE REPLY



@ GETREPLY SEARCHES FOR A REPLY TO THE CALLING TASK.
GETREPLY ALSO RELEASES THE APPROPRIATE CMOD WHEN A

REPLY IS FOUND. GETREPLY IS CALLED VIA A RETURN
JUMP AND REPLIES WITH THE FOLLOWING:

INPUT REGISTERS: None

OUTPUT REGISTERS:  (A0) = Find indicator. If (AO) = 0, no reply was

located; if (AQ) # 0, a reply is being returned
to the caller.

(A2) = ID of replying task

»(S1) = OUTPUT+0 } Reply
(S2) = OUTPUT+1

4.23




GETREPLY

THE REPLY FROM THE CMOD IS PLACED INTO S1 AND S2

THE CMOD IS UNCHAINED AND DEALLOCATED.



VAARI

task A

TSKREQ

CMOD

task B

GETREQ

request

reply

PUT
REPLY




TSKREQ

SYNCHRONOUS EQUIVALENT OF PUTREG AND GETREPLY

ALLOCATES A CMOD

PUTS S1 AND S2 INTO CMOD

ACTIVATES REQUESTED TASK AND SELF SUSPENDS

AWAKENED BY REPLYINGﬂROUTINE
Perie

</
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@ TSKREQ QUEUES A REQUEST TO ANOTHER TASK.

@ TSKREQ IS CALLED VIA A RETURN JUMP WITH THE CALLER
PROVIDING THE FOLLOWING:

INPUT REGISTERS: (A2) = ID OF REQUESTED TASK
‘ | (sl) = inPuTH0
(S2) = 1NPUT+] } REQUEST
OUTPUT REGISTERS:  (sl) = outPut+0 R
(s2) = outPuT+l } EPLY

® ONCE THE REQUEST HAS BEEN PROCESSED, THE CALLER MAY
EXAMINE ITS S1,S2 REGISTERS FOR A REPLY. CONVENTIONALLY,
S1=ZERO WHEN THERE IS NO ERROR, OTHERWISE S1=ERR CODE.
$2=THE CALLING TASKS INPUT+0 REGISTER (S1) INFORMATION.
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REPLIES

. f/Lj%M
QUEUES A REPLY FOR WHICH NO REQUEST WAS MADE ;ﬂ"yui
“an

USED BY D@GM ONLY

ALLOCATES A CMOD

SETS EXECUTING BIT SO IT IS NOT TAKEN AS A REQUEST

PUTS REPLY ON BEGINNING OF CHAIN (CHAIN F)

4,33
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SECTION 5

SYSTEM TASK PROCESSOR - TASKS







SYSTEM TASKS

A system task Is a COS system program which performs one or more

specific functions

Tasks have the following characteristics:
- Tasks are memory-resident following EXEC

- Each task Is a separate program module and has it’s own

XP In EXEC
- BA Is the end of EXEC, LA Is the end of machine’s memory
- Tasks operate In user mode
77 :

. = Each task has a priority (O-8&@F octal)

- Each task has a unique ID (O-88B o

5.1 ' \




1.13 STP TASK IDs and Priorities - (defined in startup)

SCP ITASK ID=D'01,PRI=0'10,PREG=SCPINIT
EXP ITASK ID=D'02,PRI=0'12,PREG=EPTK
PDM ITASK 1D=D'03,PRI=0'14,PREG=PDMGR
DEC ITASK ID=D'04,PRI=0'20,PREG=DEC

DQM ITASK ID=D'05,PRI=0'02,PREG=DIS

MSG I TASK 1D=D'06,PRI=0'04,PREG=LOGINIT
MEP ITASK ID=D'07,PRI=0w05,PREG=MEP

SPM ITASK 1D=D'08,PRI=0"24 ,PREG=SPM

JSH I TASK 1D=D'09,PRI=0"'13,PREG=JSH

JCM ITASK 1D=D'10,PRI=0"11,PREG=JCM
TQM- - ITASK ID=D'11,PRI=0'03,PREG=TQM

STG I TASK ID=D'12,PRI=0'06,PREG=STG

FVD ITASK ID=D'13,PRI=0'15,PREG=FVD

\
STARTUP ITb=0, PRI =077
[

/
1’11’ 7//

/
/



TASK STATES

SUSPENDED - not ready to execute

READY - ready to execute
waliting - waiting for CPU

running - actually executing
Each task’s state Is known to EXEC, but not to lndlvld‘ual taske

A task is READIED (moved from SUSPENDED to READY state) by EXEC.

This can occur 2 ways:

1) EXEC _;éadles tasks based on certain events

2) One task can request that another task be readled

A task Is suspended by EXEC request. One task may not suspend another
task, only itself. |
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TASK PREEMPTION

. gy av \)
TR
Tasks are preemptable (1

Task preemption can occur anytime EXEC executes

Exceptions: _
A task may become temporarily non-preemptable

Task bfeakpolntlng

5.7
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- TASK CREATION

A task may create another task with an EXEC request
The STARTUP task Is responsible for creating the other system tasks

The creatqd task Is readled by EXEC and forced to execute
regardiess ‘of relative task priorities. This allows the task to perform

it’s Initialization.







SECTION 6

STATION CALL PROCESSOR (SCP)
STAGER (sT6)







GENERAL INTERFACE PROTOCOL

® EacH Messace 1s HEADED BY A LINK CONTROL PACKAGE

@ SUBSEGMENT SIZE VARIES WITH FRONT-END

TRANSMISSIONl

TRANSMISSIONZ

TRANSMISSION3

TRANSMISSIONq

TRANSMISSIONN

TRANSMISSION

LCP

SUBSEGMENTl

SUBSEGMENT2

SUBSEGMENT3

SUBSEGMENTN_l

LTP

6.3

> SEGME!NT

— —=0PTIONAL

> MESSAGE




HYPERCHANNEL PROTGCOL

TRANSMISSION,
] ut
LCPE ~
Lep
' MESSAGE
TRANSMISSION,,
SEGMENT

° LTP IS NOT SUPPORTED

° ONLY 1 SUBSEGMENT PER SEGMENT

STV-0842 6.4



LCP CONTAINS:

LINK CONTROL PACKAGE

SOURCE MAINFRAME 1D (SID)

EACH LCP CONSISTS OF SIX 64-BIT WORDS

DESTINATION MAINFRAME ID (DID)

~ NO. OF SUBSEGMENTS (NSSG)

g AW N = O

MESSAGE NUMBER (MN)

MESSAGE cobpe (M()

MESSAGE sus copE (MSC)

STREAM No, (STN)

SEGMENT NUMBER (SGN)

SEGMENT LENGTH (SGBC)

STREAM CONTROL BYTES (ISCB, 0SCB)

W////////////W/

Gz
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Table 4-1. Message codes

Sender
Code Function Segment Stream Synchronous
Station cos Required Request
001 |Logon X X
003 Logoff X
004 Start X X
005 Restart X
006 Dataset header X X X X
Table 4-1. Message codes (continued)
Sender
Code Function Segment Stream - Synchronous
Station cos Required Request
007 Dataset segment X X X X
0l1 |Control X X
012 | Message error X X
013 Dataset transfer request X X
014 Dataset transfer reply - X X
015 |Enter logfile request x? X X
016 |Enter logfile reply X X
021 Job status request x7 X X
022 | System status request x7 X X
023 Dataset status request§§ x’ X X
024 Link status request xt X X
025 | Mass storage status request x? X X
026 | Operator function request x’ X X
027 Debug function request : x’ X X
031 Job status reply X X
032 | system status reply X X
033 Dataset status :ep1y5§ X X
034 Link status reply X X
035 | Mass storage status reply X X
036 |Operator function reply X X
037 | Debug function reply X X
040 Diagnostic echo request x’ X
041 Diagnostic echo reply X X
042 Interactive request x? X X
043 Interactive reply X X
044 Statclass request x’ X X
045 Statclass reply X X
046 Station messagerr X X
047 Station reply x! X
050 | Tape configuration request x? X X
051 |Tape configuration reply X X
052 | Tape job status request x? X X
053 |[Tape job status reply X X
054 Configure request x? X X
055 Configure reply X X
056 Dataset status request x’ X X
(ownership)ss N
u57 Dataset status reply X X
(ownership) §9
060 Job information request x? X X
061 |Job information reply X X
062 Stream status request x$ X X
063 |Stream status reply X X
064 Generic Resource x' X
Status Request
065 |[Generic Resource X X
Status Reply
070~
077 |Reserved for site use’’’
t Optional; the front-end station is not required to send.
t+ COS does not send if the front-end station logged on with message
receive disabled (Logon field MRE=0).
t+t+ Message codes 070-077 are reserved for site use, and are maintained
exclusively by the site. COS prevents COS products from using these
codes, but is otherwise unaffected by them.
§ Reserved for CRI
§S Codes 056 and 057 replace codes 023 and 033 for implementation of

the security features introduced in COS 1.12. Codes 023 and 033 are
still supported. é é




OSIREAMS

@ A STREAM S ALl THE MESSAHAGES FRELATINE
TO0 A PARTICUWLAR DFTA SET

@ 8 INPUT AND 8 OUTPUT STREAMS — MAXimum

@ ALTHOUGH EACH MESSAGE IS ASSIGNED TO ONLY ONE STREAM,

THE LCP MUST CARRY STREAM CONTROL BYTES FOR ALL(,‘16 STREAMS,
T

STREAM CONTROL BYTES

0852; Mnemonic Request/Response Sender Receiver
- 00 IDL Idle X X
01 RTS Request to send X
02 PTR Preparing to receive X
03 SND Sending X
04 RCV Receiving X
05 SUS Suspend X
06 END End dataset X
07 SVG Saving datéset X
10 SVD Dataset saved X
11 PPN Postpone X X
12 CAN Cancel x P
13 MCL Master clear X X

6.9




RECEIVER SCB RESPONSE

A = Abnormal sender SCB response

IDL PTR RCV | SUS SVG | SVD PPN CAN
IDL
RTS
— N c c A
=z
wi
o | SND
a N A A
(2]
&
9 END A A
wi
(75 ]
PPN 7
CAN
N = Normal receiver SCB response
C = Normal receiver SCB response which requires
change in sender SCB
A = Abnormal receiver SCB response
SENDER SCB RESPONSE
IDL | RTS | SND | END PPN | CAN
IDL N c
PTR N
RCV N c A
[,
=
w
@ | sus N c A
@
5}
(2]
& | sve N
=
[TV
2
@ | SVD c
PPN c
CAN C
l
N = Normal sender SCB response
C = Normal sender SCB response which
requires change in receiver 5CB
6.11




FRONT-END IS LOGGED ON

COMMUNICATIONS IN AN IDLE STATE
FRONT-END SENDS RTS(01) TO THE CRAY-1
CRAY-1 SENDS RCV (04) TO THE FRONT END.

FRONT-END SENDS SND (03) TO THE CRAY-1 ALONG WITH
THE JOB DATASET

CRAY-1 SENDS RCV (04) TO THE FRONT-END WHILE DECODING.

THE MESSAGE AND SAVING THE JOB DATASET

FRONT-END SENDS END (06) TO THE CRAY-1 UNTIL CRAY-1
HAS SAVED THE DATASET.

CRAY-1 SENDS SVD’(lO) TO THE FRONT-END ONCE DATASET
HAS BEEN SAVED.

FRONT-END AND CRAY-1 THEN KEEP COMMUNICATIONS OPEN
BY ALTERNATELY SENDING AND RECEIVING IDL(00).

6.13




h 4

CRAY P FRONT END
S @&
001nL
00inL
O 0IpL
O1rTs »
< PPN 02°TR
| O 4rev
@ 05 sus} "_r"
— can12 0O3snp
6 }PPN11 PPN
B CANIMD
A
O 7svs fﬁ
——> SENDER
13 . &—— RECEIVER

NOTE: A MCL SCB&IS A LEGAL REQUEST OR RESPONSE AT AMNY TIME,
THE/ONLY LEGAL REPLY TO MCL IS IDL.

Mwva

STREAM CONTROL BYTE FLOW
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INTERACTIVE MESSAGE

LCP
Terminal
o message
Segment cesne ceee
Header
Terminal
-message :
Text
LTP
{(if anv)
Message between Segment with Header and taxt
COS and front-end two terminal in one tarminal
station messages message
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LINK TABLES

° LINK CONFIGURATION TABLE - LCT

- DEFINES THE CONFIGURATION CF EACH PHYSICAL CHANNEL
PAIR USED FOR FRONT END COMMUMICATION

° LINK INTERFACE TABLE - LIT

- ONE ENTRY FOR EACH PHYSICAL CHANNEL
INPUT
- HOLDS LINK CONTROL PACKAGE FOR PHYSICAL CHAMMEL

- POINTS TO SEGMENT BUFFERS

° LINK INTERFACE EXTENSION TABLE - LXT
- ONE ENTRY FOR EACH LOGICAL ID
- HOLDS LINK CONTROL PACKAGE FOR THE LOGICAL ID

- CONTAINS STAGER STREAM TABLE (SST) E~TRIES

6.17



DM

DISK

[aMEM

EXECUTIVE

STP
j/
il
n"
— FED
Te— V7 —» / | )
FRONT
END
DISK
BUFFER SEGVENT
BUFFER
Y

SCP MEMORY POOL -
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SYSTEM DATASET TAZLE - SDT
CONTAINS INFORMATION ON ALL DATASETS THAT ARE SENT BACK AND
FORTH FROM THE FRONT END
SEVEN QUEUES

AN ENTRY ON A GQUEUE REPRESENTS ONE DATASET

SDT QUEUES

©

AVAILABLE QUEUE CONTAINS AVAILABLE MEMORY FOR ALL SDT

QUEUES

INPUY QUEUE

Class - [
= [ 5,&. T\

EXECUTE QUEUE

JOBS WAITING TO BE INITIATED
JOBS ALREADY INITIATED

OUTPUT GUEUE DATASETS WAITING TO BE SENT TO FROMT END

SENDING QUEUE DATASETS IN PROCESS OF BEING SENT

RECEIVING QUEUE DATASETS IN PROCESS OF BEING RECEIVED

REQUEST QUEUE FOR DATASET ACQUIRE REQUEST
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~ via RTSK?

1)

- wviae PUTREQS

INTER-TAREK CALLS
SCF CaLLs
E S S 4

GOF/znwe tashk

LMIT m ararator commars (resbask, dds

SCP/D0M

TRANSFERS 1) write RCY datasels Lo mass storashs

#aaA SCF does mob

DEAILLOCATE S 1) cancal SHD or KOV detesebls

2y resd SHND detasels from mess shboradte
wer CIU for DOM brarsfer recoesbs SH08
T (owm e TN - b gt U

23 deallocste dob dreot dataset
- Joon Lermination
- orwerator FKILL
3) idle active LXT aernbrd
- relessa all ROV detssel seace

ALLOCATES 1) interactive Job ineot datsset

- vis RTSH:
1)
Z)
3)
4)

- wis THSKREEQS
1)

-
&)
3D

4)

- allocsbe & cumme: castasst

SCHF/JEH

robife JEH Lhaet & rew dob odo on dneot O

chaznga FPRE of execobing Jdob

rewTite S0 dataset when dob olasss is Lboened ONSOFF
elter ramber of JXTs availsbhle with LTMIT

Jdotr debusEginsg from orsrator cormsole
prersbor control (DROP, KILLy RESUME, eblc.d
imteractive Jdob corntrol ’
- athtercbion
- abort
ACOUYREs DISFOSE failures (aborh oo
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- via TSKREQC

Vies

via

vis

1)

3)

AU

TSHREG:
1)
£)

3)

FUTREQ®S
1)
&)
3)

4)

FUTREQ?S

12

INTER-TASK CALLS
SCE CAalLs
H oK XK

SCF/JCM

gusisn Jon to 8 claess
—~ Jdoi drnesgt deteset hes arrived
resnsisEn Job clases orersbor charmsiesd o ..
= fromt-arnd ID & TID (ENTER or ROUTE commerd)
= #riorditues bLime Llimit (ENTER commarts
aseign olass Lo & Job
- ENTER CLASS commard

JOM ds csllad OMLY for Jobs o bLhe dreooh G K
SR/ MGG
vecord ararator btyre-ins (sushem ard vsee loss )

error messsHe for DISFOSE disk read failuore
log dataset trensmission and recetion messastes

SCFAFDM
eee 1T debsset Lo AUCUIRE is am CRAY
orerahor DATASET command srocessing

sapes sronled drnsol detesetbe

gelete srooled oubesot datasets

HOFSTEM

process orerator CONMFIC commsrd for STOF teses
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SECTION 7

DISK QUEUE MANAGER (DQM)







DD-19, DD-29 LISKS

1 SECTOR = 512 WORDS

1 TRACK = 18 SECTORS

1 CYLINDER = 10 TRACKS

1 DD-19 = 411 CYLINDERS

1 DD-29

823 CYLINDERS
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DATASET ALLOCATION

° ALLOCATION MODES

- PRE-ALLOCATION
- DYNAMIC ALLOCATION

° ALLOCATION UNITS (ALLOCATION STYLE)

- DISK SPACE IS ALLOCATED BY TRACK

° DEVICE ALLOCATION

- IF SPECIFIED BY REGUEST, THE LOGICAL DEVICE NAME FROM
THE DNT IS USED

- OTHERWISE IT ROTATES AMONG THE CONTROLLERS AND DISKS
AS SPECIFIED BY THE ORDER OF THE EQUIPMENT TABLE (EQGT)
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DISK QUEUE MANAGER (DQM)

@ MANAGES ALLOCATION/DEALLOCATION OF MASS STORAGE (DISKS)

® MANAGES MASS STORAGE REQUEST QUEUES

@ MANAGES MASS STORAGE CHANNELS, CONTROLLERS AND DISK UNITS,

DOM REQMESTSﬁ

® PRE-ALLOCATE DISK SPACE
® QUEUE T./0 REQUESTS

o DEALLOCATE DISK SPACE

7.1




DEVICE RESERVATION TABLE - DRT

° ONE DRT FOR EACH DEVICE (DISK, SSD, éMﬁ)

° CONTAINS A BIT MAP INDICATING WHICH TRACKS ARE ALLCCATED

° BIT POSITIONS IN THE DRT CORRESPOND TO THE -ALLOCATIOM INDEX
(LOGICAL TRACK ADDRESS{_ A\

b z\,"r\i

\'4
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DAT - Dataset Allocation Table
* % %

A Dataset Allocation Table defines the mass storage 1logical
location of a dataset.

DAT format:

DAT entry

The DAT entry header contains dgeneral information about the
dataset, such as dataset size and the DSC entry pointer. The DAT
entry is divided into partitions. Each DAT partition describes a
portion of the dataset for a single logical device. That is, if
a dataset 1is spread over two logical devices, it has two DAT
partitions.
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DAT - Dataset Allocation Table
d % *

DAT partition format:

DAT entry header

+ - - ———d -

DAT partition 1 header

partition
DAT partition 1 entry

1
]
|
|
1
[}
1
]
]
1
1
|
]
|
de
y
|
]
{

DAT partition 2 header

—_— R §

°s o0 o0 0+ s

partition 2
DAT partition 2 entry

s o8 g0 oo

R - — =

The DAT partition headers contain general information concerning
the partitions, such as the logical device name. The partition
entries are a list of logical track addresses referred to as
allocation indicies (Als). Each AI is a bit index into the Disk
Reservation Table (DRT).
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DAT - Dataset Allocation Table
* % %

DAT partition format:

______________________ + ---

> P
- H
S Bt
[}
|
oy'
« H
« N}
|
|
|
|
hl
o
W |
[}
]
—
i
>y
H
N
]
]
!

partition

-
k___
e
[ S
fes BN

AIn-3 L» AIn-2 ] AIn-

J_

/s o . ‘
A DAT is a segmented table. It actually consists of one or more
fixed-size DAT pages, which are not necessarily contiguous in
memory. Each DAT page is 16 words long. The first word of each
page is the DAT page header. The remaining 15 words contain the
DAT itself. DAT pages are numbered consecutively from 1, and
each DAT page header contains a pointer to the next page.
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DAT - Dataset Allocation Table

* %k %

DAT page format:

DAT

DAT page 2 header

DAT (cont'd)

DAT page 3 header

DAT (cont'd)

+-

(unused)

-—-.*,

—



DAT - Dataset Allocation Table
* % %

DAT pages are allocated from the STP DAT area for' system datasets
(user dataset DATs are allocated from the dynamic portion of the
job's JTA). The STP DAT area consists of a DAT page space and a

space header.

/.13




DAT - Dataset Allocation Table
* k *

STp DAT area format:

DAT space header

DAT page space

+ - — - ——

The DAT space header contaihs a counter for the number of DAT
Pages available for allocation and a bit map for £flagging
currently allocated DAT pages.
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DQM TABLE LINKAGE

DRT

EQT

DCT

HEADER

HEADER

g —
1 entry/disk
channel
>
¢ 1 entry/device 1 entry/device
74
"1 ~
- s
G=D
rs >
\
SN
/ 7 oAt
~ BUF
DSP 5 N
—

/.16




DCT - points to current active EQT entry for each channel.

EQT - contains current request from request queue. Has a chain control
word for the request chain. Also points to the DRT entry for the
device.

RQT - request queue. Entries are a doubly linked 1ist. Points to the DNT
for the dataset. '
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A DQM TRANSFER REQUEST

A F AN F AR AN AR NI RO ORI ORISR AR OOk

¥k

¥k

SUBROUTIHE ROLLIOR  ——%
FURPOSE:
TO MAKE 3 REQUEST OF THE DISK QUILE MAMAGER, EITHER TO COPY
3 TOB OUT OMTO ITS ROLLOJT DATASET OR TO READ THT JOB'S IMAG
BACK IMTD MEMORY.
ENTRY:
: A4 = JLT-ENTRY RNDRESS.
35 = JTA ANDRESS.
DNP (PROZESSING DIRECTION IN THE ROLLFILE' S DNT) IS ALREADY
SET —— TO @ IF ROLLING IN, OR TO 1 IF ROLLING OQUT.
EXIT:
I/0 IS I4 FROGRESS.
REGISTERS:
(AB-AZ), (AB-AT), (SB-52), (56-57) ARE DISTROYED.

FAGKA AR ARACK A AR FRAHIRACE R A F AR AR A RO N AR A RO R IOk KKK

ROLLIOB = ¥
A7 WRIXINT, A4
AB WRIXCTS, A4

! 51 AS SET UP THE DNT:

PUT,51  S3%G7,DNEJF,A7  BUFFER NODRESS = JTA ADDRESS,
sz A3 NUMBER GF BLOCKS = JOB SIZE./51Z.
52 5250 9
PUT,S2  S3S7, DNNEK, A7
51 A4 SUBMIT THE I-0 REQUEST:
S1 SIKDY 49 CEFT-ANJUST THE TXT ADDRISS.
s2 A7
51 51162 INSERT THE DNT AODRESS.
Al J3HID, @
A2 DoMID, B
=2 TRANSFER
J PUTREQ LET PUTREQ RETURN TO THE CALLER.
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DATASET MNAME TABLE

0
1 flags | DAT
2 NBK SBK | BUF
3
4
5
6
7
i
8
9 P
10
11
12
13 |
Field Word Bits Description
FLAGS: 1l 0-15
DNP 3 Type of processing; used by Disk
Queue Manager:
0 Read
1l Write
DNDAT 1 40-63 Dataset allocation table address:
=0 No DAT assigned
>0 DAT in STP
<0 DAT in job's JTA
DNNBK 2 0-15 Number of blocks to be read or
written; number of words in last block
to be written if (DNEND)=1.
DNSBK 2 16-39 Starting block number
DNBUF 2 40-63 I/0 buffer address
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EGUIPMENT TABLE - EQT
- ONE ENTRY FOR EACH DISK
- CONTAINS STATUS AND ERROR IMNFORMATIOM

- POINTS TO DRT AND I/0 REUGEST GUEUE

REQUEST TABLE - RQT

ONE QUEUE FOR EACH DISK
(QUEUE HEADER IS IN EQT ENTRY)

CONTAINS PHYSICAL I/C REGUESTS

USER REQUESTS PLACED ON END OF QUEUE

SYSTEM REQUESTS PLACED SECOND CN QUEUE

FOR I/0 REQUEST FLOW SEE SM-0040
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