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PREFACE

Specifications for the communications protocol between a front-end
computer system and the CRAY X-MP computer system or the CRAY-1 computer
system are required by programmers designing front-end stations that
interface with the Cray mainframe.

Implementation of the protocol on the Cray mainframe is described with
the Station Call Processor (SCP) task in the COS Internal Reference
Manual, Volume II: STP.

This manual is part of a set of manuals that describes the internal
design of the Cray operating systems COS and UNICOS and the product set.
All publications referenced within this manual are produced by

Cray Research Inc. (CRI), unless otherwise noted.

Manuals in the following set describe the internal design of COS and
UNICOS:

SM-0045 COS Table Descriptions Internal Reference Manualt

SM-0046 I0S Software Internal Reference Manual

SM-0140 COS Internal Reference Manual, Volume I: EXEC

SM-0141 COS Internal Reference Manual, Volume II: STP

SM-0142 COS Internal Reference Manual, Volume III: CSP

SD-2023 UNICOS Internal Reference Manual for the CRAY-2 Computer
System

Manuals that define procedures and external features of tools needed for
installing and maintaining CRI software are as follows:

SM-0043 COS Operational Procedures Reference Manual
SM-0044 Operational Aids Reference Manual
SR-0073 Cray Simulator (CSIM) Reference Manual

+ This manual is also available on magnetic tape. See your CRI site
analyst for information.

SM-0042 E




This manual assumes the reader is familiar with the contents of the COS
Version 1 Reference Manual, publication SR-0011, and the following UNICOS
reference manuals:

SR-2011
SR-2012
SR-2014
SR-2015
SG-2018

SG-2019

SR-2022

UNICOS User Commands Reference Manual

UNICOS System Calls Reference Manual

UNICOS File Formats and Special Files Reference Manual
UNICOS Kernel Error Message Manual

UNICOS System Administrator Guide for CRAY X-MP and CRAY-1
Computer Systems

UNICOS System Administrator Guide for CRAY-2 Computer
Systems

UNICOS Administrator Commands Reference Manual

In addition, the reader might find the following publications helpful:
HYPERchannel Driver Design Specification Technical Note, CRI publication
SN-2046, and A130 Adapter Reference Manual, Network Systems Corporation,
publication 42990011.

If you have any comments about the technical accuracy, content, or
organization of this manual, please tell us. You have several options
that you can use to notify us:

® Call our Technical Publications department directly at
(612) 681-5729 during normal business hours

® Send us UNICOS or UNIX electronic mail at:

ihnp4!cray'!publications or sun!tundra'hall!publications

® Use the Reader Comment form at the back of this manual

® Write to us at the following address:

Cray Research, Inc.

Technical Publications Department
1345 Northland Drive

Mendota Heights, Minnesota 55120

We value your comments and assure a prompt response.

vi
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COS 1.16/UNICOS 3.0 Enhancements

The 1.16 release of COS includes several enhancements of and additions to
previous versions of the operating system. Those enhancements that
affect the Front-end Protocol Manual are presented in this description.

The major enhancement affecting the manual were several features being
added to the Station Call Processor (SCP):

e Variable segment support for FEI connections - Allows stations to
receive only the meaningful part of a segment. this is defined by
the segment bit count.

® Station operator support - Allows a station to define a password
to be associated with a station user who has the ability to issue
operator commands on the behalf of the station to SCP. The
password is sent to SCP at logon time in the logon segment.

® Group ID Feature - Allows for a group of stations to be viewed as
a single entity. Commands issued to SCP are evaluated as a
group. The first character (the major letter) associates a set of
stations as a group; the second character (the minor letter)
uniquely identifies a station group.

® Forced Segment Transfers - This reduces the number of I/O requests
made by stations to the host system, thereby improving system
performance. This feature must be requested when the stations
logs on.

Variable segments, operator station, and forced segment transfers are all
features that have to be enabled by a station. Use of the group ID
feature may require that a station change its ID to match the group ID.

Other enhancements to the Front-end Protocol Manual include Fast
Secondary Storage (FSS) Preemption and N-packet Driver. The FSS feature
provides the ability to overscribe FSS devices that are configured as
generic resources. Station segments for the RSTAT display and for
Operator Requests are altered in such a way that all stations will
continue to work without modification.

The design of the N-packet driver allows for the implementation of a
protocol-independent interface to the NSC A130 HYPERchannel adapter. The
design allows the protocols for SCP interface and the non-SCP
(protocol-independent) interface to share a single Al130 adapter.

Enhanced error recovery was also added for SCP.

The 3.0 release UNICOS includes support for the UNICOS Station Call
Processor, described in Appendix A of this manual. In addition, USCP
support of SCP functions described elsewhere in the manual is as noted.
USCP information is also included in the UNICOS User Commands Reference
Manual, publication SR-2011; the UNICOS Administrator Commands Reference
Manual, publication SR-2022; the UNICOS File Formats and Special Files
Reference Manual, publication SR-2014; and the UNICOS Supplemental
Information Technical Note, publication SN-2027.







INTRODUCTION

This manual describes the communications protocol required for
communication between the Cray operating system COS and any front-end
computer system. Appendix A describes the communications protocol for
communication between the Cray operating system UNICOS and a front-end
system.

Communication between the front-end system and the Cray computer system
is through a front-end interface (FEI). This 6-Mbyte/s channel can be
connected directly to the Cray mainframe (figure 1-1), or, for a system
with an I/0 Subsystem (IOS), the channel can be connected to the IOS
(figure 1-2).

Front-end

Cray Channel Front-end
Mainframe Coupler Computer
(FEI)

Figure 1-1. Front-end Linkage to the Cray Computer System

Front-end
Cray 108 Channel Front-end
Mainframe Coupler Computer
(FEI)

Figure 1-2. Front-end Linkage to a Cray Computer
System Through the IOS

Any Cray mainframe can be connected to front-end computers through the
Network Systems Corporation (NSC) HYPERchannel network. This network
connects to the Cray mainframe either directly (figure 1-3) or through
the IOS (figure 1-4), by means of the NSC Al130 network adapter.
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Cray Front-end

Mainframe Computer
NSC NSC
Adapter Adapter
I

NSC HYPERchannel

Figure 1-3. Front-end Linkage Without an IOS

Cray Front-end
Mainframe Computer
I0s
NSC NSC
Adapter Adapter
| |

NSC HYPERchannel

Figure 1-4. Front-end Linkage with an IOS

The protocol is the same for each front-end configuration. The COS task
that handles communication at the Cray mainframe is the Station Call
Processor (SCP). The front-end interface is transparent to the SCP. For
a complete discussion of the SCP and its processing flow, see the COS
Internal Reference Manual, Volume III: CSP.

The UNICOS Station Call Processor (USCP) is a privileged user job that

handles communication with the front end. See appendix A for a complete
description of USCP.
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A front-end system initiates communication with the Cray mainframe, after
the channel is turned on, by sending it a message; the mainframe
interprets the message and returns a message. (Both messages contain
control information and, possibly, data.) The message sent by the Cray
mainframe can be based on previously received information or can be
developed by a COS operation.

The front-end system examines the message it receives and uses control
information to develop the next message to send to the Cray mainframe.
Except for the first message sent by the front-end system, neither the
Cray mainframe nor the front end sends messages spontaneously. Either
computer can, however, cause further transactions by means of control

information or data within the message being sent.
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GENERAL PROTOCOL 2

2.1 TRANSMISSION

The front-end system communicates with the Cray mainframe over a Cray I/0
channel pair. Each input or output operation is termed a transmission.
The maximum data in one transmission is determined by buffer sizes at the
front-end system.

A single transmission (figure 2-1) can be any one of the following:
e A set of control information called a link control package (LCP)
® A unit of data called a subsegment

® An optional set of checksum information called a link trailer
package (LTP)

For the HYPERchannel network, a single transmission (figure 2-2) can be
one of the following:

e A set of control information called a message proper, consisting
of the 1link control package extension (LCPE) and the LCP

¢ A unit of data called a segment

2.2 MESSAGE

A message is a group of related transmissions sent in the same
direction.

At logon, a front-end system adopts a message protocol that is either
checksummed or non-checksummed. Under checksummed protocol, a message
must include at least an LCP and an LTP. (This minimum does not apply to
logon.) Under non-checksummed protocol, a message can be simply an LCP,
or an LCP followed by one or more subsegment data transmissions in the
same direction.

When the NSC HYPERchannel network is in use, checksumming is unnecessary

because the hardware detects and corrects errors. Therefore, only
non-checksummed protocol is allowed, with one subsegment per segment.
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An entire message is sent in one direction. The computer receiving the
message waits for the complete message before sending its own message in
the opposite direction. This procedure is called two-way alternate
protocol; it is also called half-duplex protocol because data travels

in one direction at a time.

A segment is the group of one or more data subsegments in a single
message. The station specifies the subsegment size and number of
subsegments per segment in the Logon segment. For example, a segment can
be set to the size of a disk unit track.

A logon option allows a station to send and receive variable length
segments. A second option allows a station to request forced segment
transmission from COS. This option results in an LCP and segment
transmission for each outgoing message. This reduces the number of I/0
requests made by stations to COS, thus improving system performance.
Both options are specified in the logon segment.

COS concurrently processes a number of datasets, commands, and responses
by interleaving messages associated with them. Messages for one dataset
are interleaved with messages for other datasets and with messages
unrelated to datasets.

2.3 STREAM

A stream is a software path that includes all messages related to a
single dataset. Each stream is identified by a stream number. The
number of streams is determined by front-end parameters, with a maximum
of eight streams for either input or output. Thus, in communication
protocol, each channel is logically divided into a maximum of 16
unidirectional paths. Interleaved datasets pass concurrently between two
computers over these paths.

The terms input and output are used relative to the Cray mainframe;

an input stream is the flow of data from a front-end system to the Cray
mainframe, and an output stream is the flow from the Cray mainframe to a
front end. The front end sets the maximum number of input and output
streams at logon. Among the factors influencing the maximum setting is
the amount of table space allotted by the site on the front end and in
central memory; the space allotment is influenced in turn by the
station's resources and transfer requirements.

The sender assigns a stream by notifying the receiver of its readiness to
send on that stream. The stream is not active (no messages are allocated
to it) until the receiver replies that it is ready to receive on that
stream. The stream remains active until the receiver receives all of the
dataset and saves it. Either computer can release a stream prematurely.
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Messages are not allocated to unassigned or inactive streams.
Operational request and response messages do not require a stream for
transmission. However, only one operational request can be outstanding
from the front-end station for each logged-on station.

2.4 SEGMENT

A segment comprises the data in one message. It is preceded by an

LCP. All datasets are transmitted in segments (figure 2-1). At the
driver level, a segment is broken into subsegments for separate
transmission across the interface. When communication is initiated, the
maximum number of subsegments per segment is specified by the front-end
system. The HYPERchannel network allows only one subsegment per segment.

The maximum size of a segment is an integer multiple of the size of a
subsegment; both sizes are specified in the Logon message. The Logon and
Start messages have a fixed segment size of 6 words; section 4 discusses
these messages.

2.5 SUBSEGMENT

A subsegment is a block of data that is part of a segment and is the
largest amount of data transmitted across the interface at the driver
level. Only the first subsegment of a segment is preceded by the LCP.

The number of 64-bit words in a subsegment is specified by the front-end
system at initiation of communications. This size must conform to the
word boundaries of the front-end system and the Cray mainframe. For
example, to meet the boundary requirement for the CDC 7600 computer
system, the size must be a multiple of 960 (fifteen 64-bit words or
sixteen 60-bit words).

The complete subsegment length is transmitted, even if only a portion of
it is valid data. The segment bit count (SGBC field) in the LCP
distinguishes the valid data from the fill bits in the last subsegment.
The transmission length must be constant to allow length checks, which
are a means of detecting hardware errors. If the Variable Segment Size
Transfer Enable (VARS) flag is set in the Logon segment, however, the
transmission length is represented by the segment bit count rounded up to
the next multiple of 64 bits; in this case, the driver checks for
hardware transmission errors.
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2.6 LINK CONTROL PACKAGE (LCP)

The LCP consists of six 64-bit words preceding the first subsegment of a
segment. When no data follows the LCP (null segment) and
non-checksumming protocol is used, the transmitted message includes only
the LCP. In the case of a null segment and checksummed protocol, an LTP
follows the LCP. Any unused fields (shown in the following table by
slashed lines) contain 0's.

A 2-character destination identifier (DID) identifies the message
receiver; a 2-character source identifier (SID) identifies the message
sender.

If the installation parameter I@GROUP (see the COS Operational Procedures
Reference Manual) is turned on, the first character of the DID or SID is
referred to as the station's major letter. The second character of the
DID or SID is referred to as the the station's minor letter. Stations
which are I@GROUP-enabled can be viewed as a logical entity. This entity
then has the privileges associated with a single station.

The NSSG field holds a count of the subsegments in the segment to
follow. This field is zeroed when there are no subsegments. The
HYPERchannel network allows only one subsegment per segment. The SGBC
field specifies the number of valid data bits in the segment.

The message number (MN) field contains a modulo 256 number assigned to
the message by the sender. The Logon message from the front-end system
and the responding Start message from the Cray mainframe are always
numbered 1. The sender forms the current message number by incrementing
the number of its previous message by 1. A Message Error message uses
the expected message number of the message in error and does not
increment the number.

COS sets the Request Pending flag (RQP) when station messages are queued
to be sent. The RQP flag is needed because certain front-end messages,
such as operator function requests and display requests, require SCP to
reply with the requested message, and no other. If a station is sending
these requests continually, they block the transmission of a Station
Message (MC=46) by SCP. The RQP flag requests the station not to send
operator requests to SCP. When COS receives an LCP not requiring a
response, SCP sends the queued station messages. The stream control
bytes (SCBs) should be specified in the station message LCP. (See
section 3 for a description of SCBs.)

The stream number (STN) field is an ordinal specifying a particular data
stream. This field is used for message codes dealing with data
transmissions; for other operations, the field contains 0's. Input and
output streams are numbered 1 through 8.
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The segment number (SGN) field is the ordinal of the data segment for

this message.
operations,

Field

DID

SID

NSSG

MC
MSC

RQP

STN

SGN

SGBC

ISCBp

OSCBj,

0 8

16 24

This field is used only for data messages; for other
the field contains 0's.

32 40 48 56

0| DID

[ SID

| NSSG | MN | MC | MSC

1| |//|SIN|

SGN

| SGBC

21/777777777777077777777777777777777777777777777777/777777/777/77777777)

3| ISCBy | ISCB, | ISCB3 | ISCB4 | ISCBg | ISCBg | ISCBy | ISCBg

4| OSCB; | OSCBp | OSCB3 | OSCB4 | OSCBg | OSCBg | OSCB; | OSCBg

SV7/7/777777777777777777777777777777777777777777777777777777777777777]|

Word

0

16-31

32-39

40-47

48-55

56-63

8-31

32-63

0-7,
8-15,etc.

0-7,
8-15,etc.

Description

Destination mainframe identifier; 2
ASCII alphanumeric characters.

Source mainframe identifier; 2 ASCII
alphanumeric characters.

Number of subsegments in segment
(0-n)

Message number (0-255)

Message code (see section 4)

Message subcode (see section 4)
Request Pending flag. Station
messages are queued by COS and sent
on receipt of any message not
requiring a response, such as a
control message. See preceding text
for additional information.

Stream number (1-8)

Segment number (O-total number of
segments)

Number of data bits in segment

Input stream m control byte
(stream ordinal m+8)

Output stream n control byte
(stream ordinal n+8)
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2.7 LINK CONTROL PACKAGE EXTENSION (LCPE)

The LCPE controls the NSC HYPERchannel network adapter; it is used only
on channels configured with these adapters. The LCPE consists of two
64-bit words preceding the LCP. The 8 words of the LCPE and LCP taken
together comprise the network message header (the message proper). Any
unused fields (shown in the following table by slashed lines) contain 0's.

The 8-bit trunk control (TC) field selects all available trunks.

The Exception Message (EM) flag is not used in processor-to-processor
communications.

Burst mode (BM) is not selected; the trunk operates in multiplex mode,
which allows two or more messages to be transmitted at the same time.

The Associated Data (AD) flag is set when a data segment accompanies the
message proper.

The access code (AC) is disabled; therefore, any destination adapter that
is physically addressable can be accessed.

When the Cray mainframe receives an input message, the source unit number
is placed in the destination unit number (DN) field for the return
message to the front-end system.

When the front-end system receives a message, the source unit number (SN)

is placed in the DN field for the return message to the Cray mainframe.

0 8 16 24 32 40 48 56 63
o] TC /77711 AC | DN [ SN |

YV //77777777777077777777777777777777777777777777777777777777777777777)

Field Bits Description

TC 0-7 Trunk control

EM 13 Exception Message flag (unused)
BM 14 Burst Mode flag (unused)

AD 15 Associated Data flag

AC 16-31 Access code (unused)

DN 32-47 Destination address

SN 48-63 Source address
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2.8 LINK TRAILER PACKAGE (LTP)

The link trailer package (LTP) contains the checksum when checksummed
protocol is used, and appears only under checksummed protocol. (The LTP
and checksummed protocol are not supported over the HYPERchannel
network.) In checksummed mode, the Start message and all subsequent
messages must have an LTP. The following do not use LTPs:

¢ The logon LCP and segment
® A message error response to an invalid Logon message

The LTP consists of three 64-bit words that follow the last subsegment or
the LCP if there are no subsegments.

0 63
0] ONES
1] ZERO
2| CHECKSUM

To request LCP and segment checksumming, set the checksum size field of
the Logon segment to a nonzero value at logon time. The allowed sizes
are 64, 32, 16, and 8.

The checksum algorithm is as follows:

1. Clear the checksum accumulator.

2. Exclusive OR (XOR) the next 64 bits of message with the
accumulator; repeat until the entire message is processed.

3. Reduce the checksum by XOR of the upper half of the checksum with
the lower half until the desired width is obtained.

2.9 OPTIONAL HYPERCHANNEL SUPPORT

The Cray mainframe can support the HYPERchannel local network in addition
to or instead of the standard Cray channel coupler. The HYPERchannel
network offers the following features:

® Connections to many other computer systems

¢ Multidrop capability on a single trunk

® Connection to other HYPERchannel local networks through the NSC
communications adapters
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In the implementation of the HYPEREhannel, one or more NSC Al130 network
adapters are connected to the Cray mainframe through I/0 channels on the
mainframe or the IOS.
COS protocol is used with the following restrictions.

e LTPs are not supported.

® Only one data subsegment per segment is allowed.

® Restart messages are not supported.
The UNICOS Station Call Processor (USCP) can communicate with a front-end

station through either the NSC HYPERchannel or the FEI. See appendix A
for a discussion of USCP.
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DATA FLOW ACROSS THE INTERFACE 3

3.1 STREAM CONTROL BYTE (SCB)

A stream control byte (SCB) is an 8-bit octal code associated with each
input stream and each output stream, indicating one of the following:

¢ The status of the stream
® A request to the other computer to take action on that stream
e A response to a request on that stream

The SCBs (table 3-1) for all defined streams are included in every Link
Control Package (LCP). SCBs are meaningful for every message in a
defined stream, but they are ignored for undefined streams. The defined
input and output streams include streams 1 through the maximum number of
input and output streams, respectively, as defined in the Start message
(or no defined streams if the maximum is 0).

In the following descriptions of SCBs, the input and output stream
designations are relative to the sender. For example, if the front end
assigns output stream 3 for staging a dataset to the Cray mainframe,
messages from the front-end station to COS use the SCB for output stream
3 and messages from COS to the station use the SCB for input stream 3.
See appendix A for a discussion of UNICOS Station Call Processor (USCP)
data flow.

3.1.1 IDLE (IDL=0)

An IDL SCB indicates an inactive and available stream.

3.1.2 REQUEST TO SEND (RTS=1)

RTS from the sender indicates readiness to initiate a data transfer.
RTS from the receiver is invalid.
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Table 3-1. Stream Control Bytes

I | I I I

|  Octal | I I |

| Code | Mnemonic | Request/Response | Sender | Receiver
| | ] 1 ]

[ [ | | [

| 00 | IDL | Idle I 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-of-data | X |

| 07 ] SVG | Saving data ] | X
| 10 | SVD | Data saved | | X
| 11 ] PPN | Postpone | X | X
| 12 | CAN | Cancel | X | X
| 13 | MCL | Master clear | X | X
| 14 | HLD | Hold | | X
I | I | l

3.1.3 PREPARING TO RECEIVE (PTR=2)
PTR is the normal response to RTS. PTR indicates that the receiver can

accept the initiation of a data transfer but cannot currently begin to
receive. PTR from the sender is invalid.

3.1.4 SENDING (SND=3)

SND, from the sender, indicates that a data transfer is initiated and is
in progress. SND is invalid from the receiver.

3.1.5 RECEIVING (RCV=4)

RCV, from the receiver, indicates that a data transfer is initiated and
is in progress. RCV is invalid from the sender.
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3.1.6 SUSPEND (SUS=5)

The receiver temporarily stops data transfer on the stream marked SUS.
The receiver signals the end of suspension by returning an RCV SCB on the

same stream. By not sending, the sender implicitly suspends the
transfer; therefore, the sender does not need to use SUS.

3.1.7 END DATASET (END=6)

The sender uses END to signal the end of the data transfer. END may
accompany the last segment of the data transfer, or it may be sent on a
subsequent message. END is invalid from the receiver.

3.1.8 SAVING DATASET (SVG=7)

The receiver uses SVG to notify the sender that the data transfer is
being saved. SVG is invalid from the sender.

3.1.9 DATASET SAVED (SVD=10)

The receiver uses SVD to notify the sender that data transfer is complete
and the data has been saved. SVD is invalid from the sender.

3.1.10 POSTPONE (PPN=11)

The sender uses PPN to request that the receiver delete all data received
so far; the sender will retransmit. The receiver uses PPN to request the
abnormal termination of a data transfer or a stream assignment. The
receiver deletes the partial dataset received; the sender should
retransmit,

3.1.11 CANCEL (CAN=12)

The sender uses CAN to request that the receiver delete all data received
so far; the data will not be retransmitted, and the job requesting the
data transfer (if there is one) will be dropped. The receiver uses CAN
to request the termination of the data transfer and the deletion of all
data received so far.
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3.1.12 MASTER CLEAR (MCL=13)

Either the sender or the receiver may issue MCL. MCL can be issued at
any time to indicate an irreconcilable error condition on a specific
stream. MCL has the effect of an immediate PPN.

3.1.13 HOLD (HLD=14)

The receiver issues HLD when it encounters an exception condition for a
data transfer requiring operator intervention. One example of such a
condition is when the disk is full. The sender does not attempt to send
the dataset again until the hold condition has been cleared by the
operator. For a data transfer from COS, a Release Held Job (RL) operator
function request for the file clears the HOLD condition (see section 4).
HLD may not be used by the sender.

3.2 STREAM CONTROL BYTE FLOW

The sending computer reserves a stream before transmitting a dataset. A
dataset sent by the front end contains one of the following:

® An input job destined for processing on the Cray mainframe

¢ Associated job data to be maintained on mass storage, originating
from a front-end peripheral device

e Data destined for mass storage and not associated with a job

A dataset sent by the Cray mainframe to the front end consists of output
from a Cray mainframe job, such as data to be printed, punched, or
plotted. Regardless of the sender, all data is treated the same at the
driver and interface levels,

Sending a dataset is a decision of the sender (as when the front end
sends an input job dataset to the Cray mainframe) or is a response to an
earlier request for a dataset sent by the other computer. 1In either
case, a higher-level system routine requests the driver to send data.

Figure 3-1 shows the sequence of SCBs. The diagram flows down. The
following paragraphs describe the sequence.

A free stream at the interface level requires acceptance of the request
to send data. The receiver uses IDL SCBs to indicate which streams are
idle. The sender assigns a stream by entering an RTS in the stream's SCB
in the next LCP (point C in the figure). The message is otherwise
unrelated to this stream. Interleaving allows the next message to
contain data for a different dataset sent on another stream.
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END | 5
An MCL SCB is a
legal request or
response at any
time. The only SVD <« SVG
legal reply to <«—+—— PPN
MCL is IDL. CAN to
HLD E
to
A

Figure 3-1. Stream Control Byte Flow
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In response to the RTS, the receiver can do the following:
® Abort the RTS by replying with a PPN SCB for that stream

¢ Acknowledge the sender's RTS by responding with a PTR SCB without
actually being able to receive data

® Acknowledge the request by replying with RCV or SUS when its
conditions and resources are available (point D in figure 3-1)

On receiving the RCV or SUS reply, the sender immediately leaves the RTS
state. If the sender has data to send, the SCB is changed to SND for
sending. When data is available and sent with a message, the segment
information in the LCP is set for the stream, and the segment itself
contains data associated with the dataset. The first segment sent
(segment 0) contains dataset header information. This information
includes the name of the dataset, the disposition code, the terminal
identifier, format information, dataset size, and so on. Subsequent
segments contain the data in the dataset. See section 4, code 6 (dataset
header message).

After the initial segment transmission, the receiver performs overhead
functions; these include assigning buffer space and delaying transmission
by replying with SUS. When the receiver is ready to accept data sent on
the stream, it issues RCV. The receiver can suspend at any time, but the
normal flow is in the SND/RCV exchange.

Three additional options are available to the receiver. With the first
option, a receiver requests a postponement by issuing PPN to inform the
sender of a temporarily irrecoverable situation and discards the partial
dataset already received. The sender replies to PPN with IDL and later
reinitiates the dataset transmission. With the second option, the
receiver cancels by issuing CAN, which resembles PPN except that it
deletes the dataset with no option for retransmission. With the third
option, if the receiver is the front end, it can request that the dataset
be held pending operator action by issuing an HLD SCB, in which case the
sender replies with IDL.

During the SND/RCV process, the sender also has three other SCB options.

With the first option, the sender cancels (CAN) to direct the receiver to
delete the partial dataset already received, drop the job that requested
the dataset (on an ACQUIRE or FETCH to COS), and return the stream to IDL.

With the second option, the sender issues a postpone (PPN) to inform the
receiver to delete the partial dataset already received and return the
stream to IDL. The sender decides whether the cancellation is temporary
or permanent. The postpone function is used when a transfer can be tried
again; the cancel function specifies that there will be no subsequent
tries.
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With the third option, the sender indicates end-of-data transfer on the
stream (END) (point E in fiqure 3-1). In response, the receiver normally
performs the overhead chores required to preserve the dataset, and
responds with SVG until that activity is complete. When disposition of
the dataset is complete, the receiver responds with SVD. However, after
any number of END/SVG exchanges, and before dataset disposition is
complete, the receiver can cancel or postpone, with the implications
previously described. The sender acknowledges SVD, PPN, or CAN by
returning the stream to IDL. The receiver replies with IDL; the
transmission is complete, and the stream is free.

MCL is the only stream status that is issued by either sender or receiver
at any time and indicates at any stage of communications that an
irrecoverable error has occurred. MCL requires immediate termination of
data transfer on the stream. The other computer is expected to respond
to MCL with IDL.

Tables 3-2 and 3-3 summarize the response SCBs for the sender and
receiver.

Errors are indicated in the LCP message code rather than on a stream
basis. See the description of the Message Error code (012) in section
4. No segment is associated with a Message Error LCP, and the SCBs in
this LCP are ignored. The sender has the option to repeat the message
transmission.
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SENDER SCB RESPONSEYT

Table 3-2. Receiver SCB Response as a Function of Sender SCB
RECEIVER SCB RESPONSET
IDL PTR RCV Sus SVG SVD PPN CAN HLD

IDL N

RTS N c C A

SND N N A A A

END N C A A A

PPN c

CAN C
N = Normal receiver SCB response
C = Normal receiver SCB response; requires change in sender SCB.
A = Abnormal receiver SCB response; requires change in sender SCB.
+ Master clear (MCL) is a special case described in the

preceding text,
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Table 3-3. Sender SCB Response as a Function of Receiver SCB

SENDER SCB RESPONSET

IDL RTS SND END PPN CAN HLD
IDL N c
PTR N
o4
t
0
8
% RCV N Cc A A A
]
o
m
9 sus N c A A A
2]
S
- SVG N
5]
|}
]
e
SVD c
PPN C
CAN C
N = Normal sender SCB response
C = Normal sender SCB response; requires change in receiver SCB.
A = Abnormal sender SCB response; requires change in receiver SCB.
+ MCL is a special case described in the preceding text.

Figures 3-2 and 3-3 show the possible exchange of SBCs between the sender
and the receiver. Arrows represent state transitions. Circles represent
possible sender states and the actions taken when in those states. Two
types of possible actions are as follows:

® Send an SCB
® Make a decision about the stream

In figure 3-2, if the sender has sent an SCB, the possible state
transitions correspond to SCBs received on the stream. If the sender
made a decision about the stream, the transitions correspond to possible
outcomes. Figure 3-3 shows the corresponding actions for the receiving
side.
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Figure 3-2. Sender SCB State Diagram
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MESSAGE CODES 4

A message code identifies a message on the communication link, sent by

either the front-end station or COS. The message can have one of the
following functions:

e 1Initialize, shut down, resynchronize, or recover the link

® Specify the initiation and transfer of datasets

¢ Request or reply with status for a dataset transfer, a job, or COS
® Exercise control over COS, jobs, and dataset transfers

The message code occupies an 8-bit field in the link control package
(LCP). Certain codes indicate the existence and content of an associated
data segment. A stream and segment are required for certain message
codes related to data transfer. One group, the synchronous message
codes, can be distinguished from the other message codes. The
synchronous request codes are generally processed immediately; the return
message to the front end is the message reply. If it is not possible to
reply immediately, or a higher-priority message (such as a dataset
transfer request or a station message) preempts the reply, the Station
Call Processor (SCP) returns the highest-priority message available. The
reply to the synchronous request is made when the request is processed
and no higher priority messages are queued.

SCP permits only one synchronous request to be outstanding at any time.
If a synchronous request is received while a previous synchronous request
is being processed, SCP replies immediately with a message error. All
other message types are processed normally under this condition. Table
4-1 summarizes the message codes. See appendix A for a list of the

message codes currently supported by the UNICOS Station Call Processor
(uscpe) .
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Table 4-1.

Message Codes

| ] Sender | | ] !
| | | | | Stream | Synchronous |
| Code| Function | Station | COS | Segment | Required | Request |
| I | | l ! | |
| | | | | | | |
| I | | | | | |
| 001 | Logon | x | | | | |
| 003 | Logoff I I I | I |
| 004 | Start | X [ ] i | |
| 005 | Restart | X | | | | |
| 006 | Dataset Header | X | X | | | |
| 007 | Dataset Segment | X | X | X | | |
| 011 | Control | X | X | | | |
| 012 | Message Error | X | X | | | |
| 013 | Dataset Transfer Request | X | X | | | |
| 014 | Dataset Transfer Reply i X | X | | | |
| 015 | Enter Logfile Request | xt | | X | | |
| 016 | Enter Logfile Reply | X | X | | | |
| 017 | Unsolicited Operator Message | X | | | | |
I | 020 | Unsolicited Operator Reply | X | | | | |
| 021 | Job Status Request | xt | X | X | | |
| 022 | System Status Request | xt | X | X | | |
| 023 | Dataset Status Request | xt | X | X | | |
| 024 | Link Status Request | xt | X | X | | |
| 025 | Mass Storage Status Request | xt | X | X | | |
| 026 | Operator Function Request | xt | X | X | | |
| 027 | Debug Function Request | <t | X | X | | |
| 031 | Job Status Reply | | X | X | | |
| 032 | System Status Reply | | X | X | | |
| 033 | Dataset Status Replyff | | 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 | xt | | | | |
| 041 | Diagnostic Echo Reply | | X | X | | |
| 042 | Interactive Request | xt | | X | | X |
| 043 | Interactive Reply | X | | X | | |
I 1 L L | | | !
+ Optional; the front-end station is not required to send.
++ Codes 056 and 057 replace codes 023 and 033 for implementation of the security
features introduced in COS version 1.12. Codes 023 and 033 are still supported.
1103
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Table 4-1. Message Codes (continued)

| Sender | ! | |
| | . | | Stream | Synchronous |
Code| Function | Station | COS | Segment | Required | Request
| | | | | | |
| 1 | | L L |
] | I | | | I
044 | Statclass Request | xt | | X | | X
045 | Statclass Reply | | X | X | | |
046 | Station Message | | X | X | | |
047 | Station Reply i xt | X | I |
050 | Tape Configuration Request | xt | X | | | X ]
051 | Tape Configuration Reply | | X | X | | |
052 | Tape Job Status Request | xt | | X | | X |
053 | Tape Job Status Reply | | X | X | | |
054 | Configure Request | xt | X | | X
055 | Configure Reply | | ¥ | X | | {
056 | Dataset Status Request | xt | | X | | X |
| (Ownership)ff | | | | | |
057 | Dataset Status Reply | i | X | | |
| (ownership)tt | [ | | | I
060 | Job Information Request | xt | X i | |
061 | Job Information Reply | X | | X | | |
062 | Stream Status Request | 1 I X | X | |
063 | Stream Status Reply | X I x| | |
064 | Generic Resource Status | xt | X | | |
| Request | | I | | |
065 | Generic Resource Status | X | X | | | |
| Reply | | | | | |
066 | Task Display Request | X | X | X | | |
067 | Task Display Reply I X | ! [ | |
070-| | | | | ! |
077 | Reserved for site useVY | | | | | |
100 | Swap Space Status Request | | X | | | |
101 | Swap Space Status Reply | X | | | | |
| | | | | | |
+ Optional; the front-end station is not required to send.
++ Codes 056 and 057 replace codes 023 and 033 for implementation of the security
features introduced in COS version 1.12. Codes 023 and 033 are still supported.
+++ COS does not send if the front-end station logged on with message receive
disabled (Logon field MRE=0).
g Reserved for CRI
11 Message codes 070 through 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.
1103
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Figure 4-1 illustrates the order of message codes.

is downward. Notice that front-end station actions alternate with COS

actions.

Front End — 5

<«——— COS

A
Logon .
B
<«——1}— Start
C
Logon I Logoff — |
-] Control
to Fo
B A
Other message codes all?wed
for front-end station
«—]—— Restart
to . | Other message codes
A allowed for COS
A diagnostic echo to
request requires C

immediate transmission
of a diagnostic echo

reply.

Figure 4-1.

Message Code Flow
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Logon (1)

Logon is the initial message code sent by the front-end station to COS to
begin communication. COS never sends a Logon but must respond to one
with a Start code. 1If a Logon follows a front-end failure (that is, if
it is received unexpectedly by COS), COS terminates all previously active
input and output stream transfers.

The SCBs in the Logon LCP must indicate Idle for all defined input and
output streams.

Logon consists of one subsegment of six 64-bit words.

LCP:
0 8 16 24 32 40 48 56 63
0| DID | SID |1 | 1 |1 |/71777777]
YV /777777/777777777777777777777777] 2008 |
2|/////////////////////////////////////////////////////////////////|
3] ISCBy | ISCBp | ISCB3 | ISCB4 | ISCBg | ISCBg | ISCBy | ISCBg |
4| OSCB; | OSCB, | OSCB3z | OSCB4 | OSCBg | OSCBg | OSCB7 | OSCBg |
SV /7777777777777 77777777777777777777772777777777777777077/77777777777]
Segment:
0 8 16 24 32 40 48 56 63
0| |DBSZ | CKSZ | MIST | MOST | MAST | MSSG | SSGz |
1] MRE [t 7771] MTE | DSz |
2I/////////////////////////////////////////////////////////////////|
NLL1117777777777777777777777707077777770777777777777/77777777777/777777])
4| STOP |
5|/////////////////////////////////////////////////////////////////|
Field Word Bits Description
STYP 0] 0-1 Station type:
0 Batch only
1 Interactive only
2 Both
DBSZ 0 2-7 Disk buffer size to be used by COS for

each stream; indicates the number of
512-word blocks to use for a disk
buffer for each active stream. If the
field is 0, the installation default
(I@GNDSKBF) is used.
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Field Word Bits Description

CKSzZ 0 8-15 Request for checksum of segments with
the indicated checksum width. 64,
32, 16, and 8 are the only values
allowed; 0 implies no checksumming.

MIST 0 16-23 Maximum number of input streams (0-8)
relative to the front end

MOST 0 24-31 Maximum number of output streams
(0-8) relative to the front end

MAST 0 32-39 Maximum number of active streams
(0-16); cannot exceed sum of MIST and
MOST.

MSSG 0 40-47 Maximum number of subsegments

comprising a segment (1-n)
SSGz 0] 48-63 Subsegment size in 64-bit words

MRE 1 0-7 Message receive enable; contains the
maximum number of station messages
that can be received in a single
segment. If 0, station messages are
disabled for this station.

SLOT 1 8 Station Slot Enable flag; section 8
discusses the station slot.

ISLT 1 9 Interactive Station Slot Enable flag:;
see section 8 for a description of
the station slot.

VARS 1 10 Variable Segment Size Transfer Enable
flag. If 1, COS returns only valid
data defined by the segment bit
count.

FRCE 1 15 Force segment flag on all LCPs. If
1, COS always returns an LCP and
segment. For messages with only an
LCP, COS returns a full segment.*

+ If VARS and FRCE are both enabled, COS returns only one word in the
segment.
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Field

DS2

STOP

SM-0042 E

Word

Bits

16-39

40-63

Description

Message type enable (see sections 5
and 6):
Bit 16 = Message type O
Bit 17 Message type 1
and so on

Maximum dataset size that front end
can receive in 512-word blocks: O
indicates no limit.

Station operator terminal password




Logoff (3)

Logoff terminates communication and is the final message code from the
front-end station to COS. COS never sends a Logoff. The SCBs in the
Logoff LCP indicate Idle for all defined input and output streams.

LCP:

0 8 16 24 32 40 48 56 63
0] DID | SID [ 0 | MN | 3  |//7777777]

Y| /7777777777777777777777777777777777777777777777/777777777777777777]

2{/77777777777777777777777777777777777777777/77777/777777/777777777777]

3| ISCBy | ISCB, | ISCB3 | ISCB4 | ISCBg | ISCBg | ISCB7 | ISCBg |

4| OSCBy | OSCB, | OSCB3 | OSCB4 | OSCBg | OSCBg | OSCB7 | OSCBg |

SV//7777777777777777777777777777777/777772777777777777777/777777777777)
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Start (4)

Start is the first message code sent by COS to the front-end station
following a Logon. The SCBs in the Start LCP indicate Idle for all
defined input and output streams. All fields in words 0 and 1 are copied
from the Logon.

For Start, one subsegment of six 64-bit words is sent.

LCP:
0 8 16 24 32 40 48 56 63
0] DID | SID | 1| 1 | 4 |/77777777)
| /7777777777777 7777777777777777) 400g |
20//7777777777777777777777777777777777/7/7777777777777/777777777777777)
3] IsCBy | ISCBy | ISCB3 | ISCBg4 | ISCBg | ISCBg | ISCB7 | ISCBg |
4| OSCB; | OSCB, | OSCB3 | OSCB4 | OSCBg | OSCBg | OSCB7 | OSCBg |
SV//777777777707777777777777777777777777777077777777777777777777777777
Segment:
0 8 16 24 32 40 48 56 63
0| |/////] CKSM | MIST | MOST | MAST | MSSG | SSGZ I
L|/7777777 V27777777777 77777777777777777] DSZ |
2| SN I
3] SAD |
4| STOP [
SV//177777777771777777777077707777777077777777777770777777777/7777777)
Field Word Bits Description
STYP 0 0-1 Station type:
0 Batch only
1 Interactive only
2 Both
CKSM 0 8-15 Logon checksum size; 64, 32, 16, and 8
are the only values allowed; 0 implies
no checksumming.
MIST 0 16-23 Maximum number of input streams (0-8)

relative to the front end
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Field

MOST

MAST

MSSG

SSGZ

SLOT

ISLT

VARS

DSZ

SN

SAD

STOP

Word

Bits

24-31

32-39

40-47

48-63

10

40-63

Description

Maximum number of output streams (0-8)
relative to the front end

Maximum number of active streams
(0-16); must not exceed sum of MIST
and MOST.

Maximum number of subsegments
comprising a segment (1-n)

Subsegment size in 64-bit words

Station Slot Enable flag; section 8
describes the Station Slot

Interactive Station Slot Enable flag:;
section 8 describes the Station Slot

Variable Segment Size Transfer Enable
flag

Maximum output dataset size that is
sent to the front end in 512-word
blocks

System name in ASCII

Date of system generation (mm/dd/yy)
in ASCII

Station operator terminal password
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Restart (5)

Restart requests a Logon from the front-end station after the Cray
mainframe is deadstarted or the channel is turned on. The Restart message
is provided to end a deadlock in which the front-end station waits for a
response after the Cray mainframe goes down. The DID and MN fields are
always 0 in a Restart LCP, because the station identifier is not known.
This message is the first output LCP appearing on any front-end channel.

The maintenance control unit (MCU) channel is turned on automatically at
Startup; no operator command is necessary. Other channels also can be
turned on automatically. Restart messages are not supported for channels
connected to NSC adapters.

LCP:

0 8 16 24 32 40 48 56 63
0] DID | SID | 0 | MN | 5 |/7/717777)

L\//7777777777777777077077777777777777777777777777/777777777777777777})

2177777707777 777777777777777707077777777777777/77777777777777777777777

3|//77777777777777777777777777777777777/77777777777777/77777777777777)

&\ /117777777777 7777777777777777777707777777777777777707777/777777/77777])

SV /7771777717777 7777777777777777770777777777777707777777777777777777]
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Dataset Header (6)

The Dataset Header is the message code preceding a dataset transfer.

The

segment, referred to as segment 0, contains descriptive information about

the dataset. The corresponding SCB must indicate sending.

LCP:

0 8 16 24 32 40 48 56 63
0] DID | SID | NSSG | MN | 6 | 777777777
1| |/|STN| 0 | SGBC |
21//777777777777777777/777/7777777777777777/77777777/7772/777/777/77777777771%
3] ISCBy | ISCB; | ISCB3 | ISCBgq | ISCBg | ISCBg | ISCB7 | ISCBg |
4| OSCB; | OSCB, | OSCB3 | OSCB4 | OSCBg | OSCBg | OSCB7 | OSCBg |
SV/777777777777777777777777777777777777777777777777777/77777777777777]

Segment:

0 8 16 24 32 40 48 56 63
O|//77777777777777777777777777777777777777/77777777777777777777777777]
1] 0JB 777777777
2| PR | 0QSQ | 7777777 DC JsQ |
3] TID |
4| SF |
5] FM | JTO | DSZ
61 |

PDN -

7] |777777777]

8| iD |

91 I

USR -

10| |7777/77777]
11/ |V /77777777777/777/777/777/777/777/7] SSC | RT ED |
12| RD |
13} WT |
14| MN |
15} |
. TXT |

44| I
45| |
o SLOT |

m| |

/7777777777777 77777777777777777/77777777777/77777777777/7777/777/77777)
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Field Word Bits Description

OJB 1 0-55 Originating jobname; 1-7 alphanumeric
characters, left-justified and
zero-filled; must be returned if a
transfer was originated by dataset
transfer request.

PR 2 0-7 Output queue priority

0QsQ 2 8-23 Output queue sequence number
(assigned by COS)

DC 2 32-47 Disposition code (2 characters):

IN Dataset is to be executed as a
job by the receiving system
unless the TR flag is set. If
the TR flag is set, the dataset
is a requested dataset.

IT Dataset is to be disposed to a
front-end task for processing.

MT Dataset is to be disposed to a
magnetic tape by the receiving
system.

PR Dataset is to be disposed to a
printer by the receiving system.

PT Dataset is to be disposed to a
plotter by the receiving system.

PU Dataset is to be disposed to a
card punch by the receiving
system.

ST Dataset is to be placed on the
receiving system's mass
storage. If TR is set and the
request originated from an
ACQUIRE control statement, the
dataset is made permanent. If
TR is not set, the dataset is
not made permanent.

Other disposition codes can be defined
as required.

COS accepts only datasets with
disposition codes of IN, IT, MT, or

ST. (See table 4-2 for fields
associated with each disposition code.)
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Field
JsQ
TID

SF

FM

JTO

DSz

PDN

ID

USR

TR

SSC

RT

11

11

11

16-31

32-39

40-51

Description

Originating job sequence number
Terminal identifier of the requester

Special forms identifier; 1-8
alphanumeric characters,
left-justified and zero-filled.

Dataset format (2 characters):
BB Binary blocked
BD Binary deblocked
CB Character blocked
CD Character deblocked
TR Transparent

Job task ordinal. If the dataset
header in a dataset transfer request
uses this field, it must be returned.

Dataset size in 64-bit words

Permanent dataset name

User identification; 1-8 alphanumeric
characters, left-justified and
zero-filled.

User number; 1-15 alphanumeric
characters, left-justified and
zero-filled.

Transfer Request flag (set only if the
transfer originated from a dataset
transfer request). When set, all
valid DC codes are treated logically
as ST.

Station slot length in 64-bit words:;
the maximum value is 255. A nonzero
value is permitted only if SLOT is set
to 1 in the Logon segment. Section 8
describes the station slot.

Retention period in days; 0-4095.
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Field

ED

RD

SLOT

SM-0042 E

Word

11

12

13

14

15-44

45-m

Bits

52-63

Description

Edition number; 0-4095. If the
sending system specifies 0, the
receiving system uses the default
edition number. The default value is
1 if a permanent dataset with the same
PDN and ID does not already exist, or
one greater than the latest edition
number if a permanent dataset with the
same PDN and ID does exist.

If the sending system specifies
1-4095, and a permanent dataset with
the same PDN, ID, and ED already
exists, the receiving system must
cancel the stream, and the sending
system must delete that dataset as a
candidate for transfer to the
receiving system.

Read permission control word (COS
datasets only); 1-8 alphanumeric
characters, left-justified and
zero-filled.

Write permission control word (COS
datasets only); 1-8 alphanumeric
characters, left-justified and
zero-filled.

Maintenance permission control word
(COS datasets only); 1-8 alphanumeric
characters, left-justified and
zero-filled.

Text to be interpreted by the station
for FETCH, DISPOSE, and ACQUIRE
processing. The field can contain
label information, routing, etc.,
possibly in the form of control
statements for the station.

Station-controlled slot information.
Section 8 discusses the station slot.




Dataset Header Field Usage

Table 4-2.

—_—— — ]

Optional

.‘.

++ TR must be nonzero if the header results from a dataset transfer

request.
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Dataset Segment (7)

The Dataset Segment message code indicates the associated segment contains
data for the specified stream.

LCP:
0 8 16 24 32 40 48 56 63
0] DID | SID | NSSG | MN | 7 V777777777
1] |7|STN| SGN | SGBC |
2177777777777 77777777777777777/077777777777777777777/777777/7777777777)
3| ISCBy | ISCB, | ISCB3 | ISCB4 | ISCBg | ISCBg | ISCB7 | ISCBg |
4| OSCB; | OSCB, | OSCB3 | OSCBg4 | OSCBg | OSCBg | OSCB7 | OSCBg |
SV77777777777777777777777777777777777777777777777777777777777777777]
Segment:
0 8 16 24 32 40 48 56 63
0| |
N I
ol DATA |
I I
n| I
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Control (11)

The Control message code maintains communication when no other specific
action is requested. No stream number is specified, and no segment is
associated with the LCP. SCBs are still valid.

The Control message is also sent as a reply to the Logoff message. The
front-end station should read in this message to ensure that the Logoff
was received and processed.

LCP:

0 8 16 24 32 40 48 56 63
0| DID | SID I 0 | MN | 1lg |///777777]
LI/77777777777777777777777777077777707777777777777777777777777777777|

207777777777 77777777777777777777777777777777707077770777777777777/7/7777)

3| ISCBy | ISCB, | ISCB3 | ISCByq | ISCBg | ISCBg | ISCBy | ISCBg |

4| OSCB; | OSCB, | OSCB3 | OSCB4 | OSCBs | OSCBg | OSCB; | OSCBg |

S17/7777777777777777777777777777777777777777777777777777777777777777)]
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Message Error (12)

The Message Error code indicates that the previously received message was
in error and was ignored. The MSC field indicates the cause of the
error. No segment is sent with this LCP, and the SCBs are invalid.

Message Error messages do not increment the message number. The expected
message number for the message in error is used.
LCP:

0 8 16 24 32 40 48 56 63
0| DID | SID | o | My | 12g | MsC |

1777777777777 77777/177777777707777777777777777777077777/77777777777777)

21/71777777177777777777777777777777777777777777777777/777/77777777777]

3177777777777 177777777777777777777777777777777777777777777777777777])

&) /7717777777777777777777777777777777727777777777777777777/0777777777)

S|//77/7777777777777/7777777777777777777777777777707777777777777777777)

Table 4-3 lists the MSC codes handled by the Station Call Processor (SCP).
See the COS Internal Reference Manual, Volume II: STP, for detailed
information on SCP.

Table 4-3. SCP Message Error Codes

| I I
| Octal Code | Description |
I | I
I I I
| 010 | Message/function not available

| | I
| 100 | Invalid LCP field values (can be used in lieu of |
| | any 1xx code) |
I | |
| 101 | Destination identifier (DID) field error |
| | |
| 102 | Source identifier (SID) field error

I I I
| 103 | Number of subsegments error

| | |
| 104 | Message number error |
I | I
| 105 | Message code error |
I l |
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Table 4-3. SCP Message Error Codes (continued)

[
!
L

Octal Code Description
I
106 | Message subcode error
107 : Stream number error
110 : Segment number error
111 : Segment bit count error
112 : Stream control byte error
113 : Segment size error
114 : Station message limit error
115 : Logon parameter error
116 : Resource not available (no buffer space)
120 : Unable to down streams on Logon/Logoff
140 : Checksum error
200 : Segment data error (can be used in place of any
| 2xx code)
201 : Operator function not available
202 : Debug function not available
203 : Function restricted to COS master operator
204 : EXEC detected error
205 : Undefined station ID
206 : Undefined channel
210 : Undefined device
211 : Breakpoint number too large
212 : Breakpoint busy
l
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Table 4-3.

SCP Message Error Codes (continued)

Octal Code

Description

213

214

215

216

217

220

221

222

223

224

226

227

230

231

232

233

250

251

252

253

314

Address too large

Too many bits

Register number too large

Unknown register designator
Breakpoint address too large
Breakpoint not set

Breakpoint address busy

Breakpoint inactive

No JXT offset in SDT

Bad SDT pointer in JXT

Operator function request segment error
Attempt to kill or drop locked job
Job not found

Task not found in job

Account not validated for job

Dump range exceeds segment size
Unsupported USCP message (USCP only)
Startup not complete

Error detected by DQOM

Error detected by PDM

Generic resource preemption not available
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Table 4-4 lists the MSC codes handled by the front-end driver (FED). For
more information on FED, see the COS Internal Reference Manual, Volume I:
EXEC.

Table 4-4. FED Message Error Codes

expected LCP and segment from the front end. The
front end should retransmit the last LCP and
segment.

| I

| Octal Code | Description

| |

| , |

| 300 | Hardware error (can be used in lieu of any 3XXx

| | code)

| |

| 301 | Transfer length error

| I

| 302 | 6 Mbyte channel error

I I

| 303 | Not logged on

| |

| 304 | Maximum number of front ends already logged on

| I

| 305 | Already logged on another channel

I I

| 306 | Attempted to send out of sequence

| |

| 307 | NSC adapter error

| |

| 310 | Logon parameter error: checksumming is set in a
| | system using a HYPERchannel.

| I

| 311 ] No data expected: a message was sent to COS with
| | the associated data bit set, but the LCP message
| | type does not support a segment.

| I

| 312 | Waiting process completion: the Logon message

| | received cannot be processed until completion of a
| | current process. The front-end station must resend
| | the Logon after a delay.

| |

| 313 | No data received: COS did not receive the next
| |

| |

I I

I |
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Dataset Transfer Request (13)

A Dataset Transfer Request requests a specific dataset from the front-end
computer. Identifying information about the dataset is contained in the

associated segment and is the same as that contained in the Dataset

Header. No stream number is specified, but SCBs are valid for defined
streams.

After sending a request, COS waits indefinitely for a Dataset Transfer
Reply (code 14) and suspends the job. It resends the request only if

communication is lost and reestablished; that is, if the front end logs
off and back on, if the channel is turned off and back on, or if COS is

restarted.
LCP:
0 8 16 24 32 40 48 56 63
0] DID | SID | NSSG | MN | 13g |//7/77777)
1| |/7777777777777777777777777777] SGBC |

2077777777777 77070777070777777077770770770777077077770777777777777777)
3| ISCB; | ISCB, | ISCB3 | ISCBq | ISCBg | ISCBg | ISCB; | ISCBg |
4| OSCB; | OSCB, | OSCBy | OSCB4 | OSCBg | OSCBg | OSCB;7 | OSCBg |

SV//777777777777777777777777777777777707777777777770777777777777777777])

Segment:

0 8 16 24 32 40 48 56 63
0| TID |
1| For a description of words 1-45, see |

4é| Dataset Header words 0-44, code 6 in this section.
46| I
.l I

I SLOT |
- I
n| I
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Field Word Bits Description

TID 0 0-63 Terminal identifier of the requester,
as known to the requesting front end

SLOT 46-n 0-63 Section 8 describes the station slot.
Words 1 through 44 contain the information needed to identify the dataset
at the receiving front-end system, and to provide necessary links between
the dataset and the requesting COS job. The front end returns this
information in the Dataset Header message, if it sends the dataset to

COS. The information returned should not include the station slot.

Security features do not affect the Dataset Transfer Request.
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Dataset Transfer Reply (14)

A Dataset Transfer Reply responds to the Dataset Transfer Request and
indicates the availability of a requested dataset. The segment contains
identifying information. No stream number is specified, but SCBs are
valid for defined streams.

If the status field of the front-end station's Dataset Transfer Reply
shows P for postpone, there is a delay. The length of this delay is
specified by installation parameter I@DTRDLY (dataset transfer delay).
The SDT request is put at the end of the request queue. COS processes it
when the delay expires.

LCP:

0 8 16 24 32 40 48 56 63
0| DID | SID | NSSG | MN | l4g |/////7777]
1| (/7777777777777 777777777777777) 300g |
20/71777777777777777777777777777777777777777777077777777777/777777777)
3| ISCBy | ISCB, | ISCB3 | ISCB4 | ISCBg | ISCBg | ISCB7 | ISCBg |
4| OSCB; | OSCB; | OSCB3 | 0OSCB4 | OSCBg | OSCBg | OSCB7 | OSCBg |
SV//7/777777777777777777777777777777777777777777777777777777777777777]

Segment:

0 8 16 24 32 40 48 56 63
0] TID |
1] OJB | ST |
2V/77777777777777/7777/77777777777771) JTO | JSQ
NI2777777777777777777777777707777777777770777777707070772777777777777])
NIISIIIIIIIIIIIIIIISIS SIS
N /7777777777777 77777777777777777777777777777777707777777777777777177]

Field Word Bits Description

TID 0 0-63 Terminal identifier of the requester,
as specified in the Dataset Transfer
Request message

0OJB 1 0-55 Originating jobname; 1-7 alphanumeric

characters, left-justified and
zero-filled.
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Field

ST

JTO

JSQ

Word

Bits

56-63

32-47

48-63

Description

Dataset transfer reply status
(1 character):
Y Dataset is or will be transferred.
N Dataset will not be transferred.
P Dataset Transfer Request should
be postponed.

Job task ordinal (from dataset header
in request message)

Sequence number of originating job
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Enter Logfile Request (15)

An Enter Logfile Request requests permission to enter messages into the
system and/or a job logfile. This is a synchronous request.

If LOG=2 or 3, and the requester is not the COS Master Operator, this
message is honored only in one of the following cases:

The job SID and TID match those of the requester and the job is
still active.

¢ The ACT flag is set, and the message is for both the system and
the user. (For example, the information in the message is for
accounting.)
¢ The COS installation parameter IGLOGRQ is nonzero, and the job is
still active.
LCP:

0 8 16 24 32 40 48 56 63
0] DID | SiDb | NSSG | MN | 15g |//7///77/777]
1| /7777777777777 77777777777777777) SGBC |
2177777777777 7777777777777777/7077777/777777777772777777/777777/777777777]
3] ISCBy | ISCB, | ISCB3 | ISCBq | ISCBg | ISCBg | ISCBy7 | ISCBg |
4| OSCBy | OSCB, | OSCB3 | OSCB4 | OSCBg | OSCBg | OSCBy | OSCBg |
S| //77777777777777/7777777777777777777777777777777777777777777777777]

Segment:

0 8 16 24 32 40 48 56 63
0| TID |
1) JN | 77777777
2V \/777777777777777777777777/77777]) JsQ LOG |
31 |
o TXT |
n| |
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Field
TID

JN

ACT
JSQ

LOG

Word

32-47

48-63

Description

Terminal identifier of the requester

Jobname as specified on the COS JOB
statement (LOG=2,3)

Accounting Information flag
Job sequence number

Logfile designator:
1 System logfile
2 Job logfile
3 Both

Messages consisting of variable-length
records up to 79 characters each and
delimited by a carriage return (15g).

Messages must be contained in a single
segment and are entered into the
logfile in the order encountered in
TXT.
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Enter Logfile Reply (16)

An Enter Logfile Reply responds to the Enter Logfile Request. No stream
number is specified, but SCBs are valid for defined streams.

LCP:

0 8 16 24 32 40 48 56 63

0l DID | SID | nNss¢ | My | 165 | wMsct |

| |77777777777777777777777777777]) 100g

2077777777777 7777777777777777777777777777772777777777777777777777777)

3| ISCBy | ISCB, | ISCB3 | ISCB4 | ISCBg | ISCBg | ISCB7 | ISCBg |

4| OSCB; | OSCB, | OSCB3 | OSCB4 | OSCBg | OSCBg | OSCBy | OSCBg |

SV/77777777777777/77777777777770777777777770777777/77777777777/77777777)

Segment:

0 8 16 24 32 40 48 56 63
0| TID |

NI1I177777777777077777777777707777777777777777777777777777777/7777777)
NZII177777777777777777777777077777777777777707077077777777777777777777)
NLI177777777777777777777777777770777777777777777777777777777777777]

/7777777777777 77777777/77777777777777777727777777777777777777777777

Field Bits Description

TID 0-63 Terminal identifier of the requester, as
specified in the Enter Logfile Request message

+ All message subcodes are described in table 4-3.
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Unsolicited Operator Message (17)

The Unsolicited Operator Message allows the operator to send an
unsolicited message to a user job. SCP verifies the LCP and segment and
sends a request to EXP. EXP notifies the receptive user job that a
message has been received. For more information about COS processing of
operator messages, see the COS Internal Reference Manual, Volume I: EXEC.

LCP:
0 8 16 24 32 40 48 56 63
0] DID | SID | NSSG | MN | 17g |///7//777]
Y| /7777777777777777777777777777777) SGBC |
2|//77777777777777777777777777777777777/777777/777/777777/77777/7/77777777)
3] ISCBy; | ISCBp | ISCB3 | ISCBg4 | ISCBg | ISCBg | ISCB7 | ISCBg |
4] OSCB; | OSCB; | OSCB3 | 0OSCBg4 | OSCBg | OSCBg | OSCB7 | OSCBg |
5177777777777 777777777777777/777777/77777777777777/7777777/77777777777)]
Segment:
0 8 16 24 32 40 48 56 63
0] TID |
1|/7777777777777777777/77777777777777777777277/77777777777777777777777])
217/777771777777777) MF | 777777777\ /77777/777777777777777]
3|/7/777777777/77777777777777777777777777777777/777777] JsQ |
4/777777777777777777777777777777777/77777/77777777]) WC |
51 I
ol TEXT |
n| |
Field Word Bits Description
TID 0] 0-63 Terminal identifier of message
destination
MF 2 16-31 Destination Station ID
UOMF 2 42 Unsolicited operator message flag
JsQ 3 48-63 Job sequence number of the receptive
job
WwC 4 48-63 Text length in 64-bit words:; does not
include the message header words.
The message cannot exceed the
station's segment size minus 5.
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Unsolicited Operator Reply (20)

The Unsolicited Operator Reply acknowledges the receipt of an Unsolicited
Operator Message.

LCP:
0 8 16 24 32 40 48 56 63
0] DID | SID | NSSG | MN | 20g | MSC
(/77777777777 7777777777/777777777] 100g

21/7777777777777777770777777777777707777777707777777177/777777777777]

3| ISCBy | ISCBp | ISCB3 | ISCBgq | ISCBg | ISCBg | ISCBy | ISCBg

4| OSCB1 | OSCBy | OSCB3 | OSCB4 | OSCBg | OSCBg | OSCBy | OSCBg

SV//77777777777777777777777707777777777777777777777777777/777777777777)

Table 4-5 lists the request status codes returned in the MSC field of the
LCP in the Unsolicited Operator Reply.

Table 4-5. Unsolicited Operator Reply Message Error Codes

I I I
| Octal Code | Description |
I | |
I I I
| 0 | OK |
| 240 | Unsolicited Operator Message flag not set |
| 241 | JSQ not found |
| 242 | Memory pool not available
| 243 | Zero JSQ |
| 244 | Segment bit error |
| 245 | Word count error |
| 246 | User not authorized |
I l |

Segment:

0 8 16 24 32 40 48 56 63
0] TID
Field Word Bits Description
TID 0-63 Terminal identifier of message
destination
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Job Status Request (21)

A Job Status Request code requests the current status of a specific job
that has been sent to COS. The segment contains identifying information
about the job. No stream number is specified, but SCBs are valid for
defined streams. This is a synchronous request.

LCP:
0 8 16 24 32 40 48 56 63
0] DID | SID | NSSG | MN | 21g |///7/7777]
L /7/777777777777777/77777777777777] 300g |
2077717777777 7777777777707777777/707777777777777777/77777777/77777777777]
3] ISCBy | ISCBy | ISCB3 | ISCB4 | ISCBg | ISCBg | ISCB7 | ISCBg |
4} OSCB; | OSCB, | OSCB3 | OSCBgq | OSCBg | OSCBg | OSCB7 | OSCBg |
SV/7/7777777777777777777777777777777777777777777/777/777777/7777777777]
Segment:
0 8 16 24 32 40 48 56 63
0] TID |
1] JN 177777777
2017777777777 7777777777/7777/77777777/777777777777777) JsQ |
3| /77771777777777707777777777777777777777770777777770777770777777777777]
:I/////////////////////////////////////////////////////////////////|
h|/////////////////////////////////////////////////////////////////|
Field Word Bits Description
TID 0 0-63 Terminal identifier of the requester,
as known to the requesting front end
JN 1 0-55 Jobname as specified on COS JOB
statement
JSQ 2 48-63 Job sequence number to start search
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System Status Request (22)

The front-end station sends a System Status Request code to request
general system status information from COS. No stream number is

specified, but SCBs are valid for defined streams. This is a synchronous
request.
LCP:
0 8 16 24 32 40 48 56 63
0] DID | SID | NSSG | MN | 22g |///7777777]
V77777777777 7777777777777777777) 2008 |

217177717777 7777777777777772777777777777777777777777777/7777777777777]

3| ISCBy | ISCB, | ISCBy | ISCB4 | ISCBg | ISCBg | ISCBy | ISCBg |
4| OSCBy | OSCB, | OSCB3 | OSCB4 | OSCBg | OSCBg | OSCB7 | OSCBg |
SI//11IIIIIII0711T1117100000000007707007007777777777777000770777777)

Segment:
0 8 16 24 32 40 48 56 63
0] TID |
1| | /7777777777 7777777777777777777) SEN | NE | QF |

Field

TID

ESR

SEN

NE

QF

O+

217777777777 7777777777777777777777077777727771077777777/777777777777777]
N21177777777777777777777777777777777777777777777777777777777777777]
h|/////////////////////////////////////////////////////////////////|

Word Bits Description
0 0-63 Terminal identifier of the requester,

as known to the requesting front end

1 0 Extended Status Request flag. If set,
reply entries can include extended
status.

1 32-47 Starting entry number

1 48-55 Number of entries

1 56-63 Queue type flags:

1 56,57 Reserved

1 58 Input Queue flag

1 59 Output Queue flag

1 60 Execution Queue flag

61 Reserved
1 62 Receiving Queue flag
1 63 Sending Queue flag
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Dataset Status Request (23)

The front-end station sends the Dataset Status Request to request the
current disposition of the dataset identified by the associated segment.
No stream number is specified, but SCBs are valid for defined streams.
For implementation of security features in COS release 1.12, code 23 is
replaced by code 56; however, code 23 is still supported when those
features are not in use. This is a synchronous request.

LCP:
0 8 16 24 32 40 48 56 63
o DID | SID | NSSG | MN | 23g |/7//77777]
1| /77777777777 7777777777777777777] 5003 |
2|/////////////////////////////////////////////////////////////////|
3] ISCBy | ISCB, | ISCB3 | ISCB4 | ISCBg | ISCBg | ISCB7 | ISCBg |
4| OSCBy | OSCB, | OSCB3 | OSCB4 | OSCBg | OSCBg | OSCBy | OSCBg |
S|//777777777777777777777777777777777777/777777777/777777777/777777777]
Segment:
0 8 16 24 32 40 48 56 63
0] TID |
1 PDN ________I
2] |////////|
3] ID |
4| ED | /7777777777777 77777777777777777777777/77777777777777777]
NIII77777777777777777777777777777777777777777777777777/777777777777]
'|/////////////////////////////////////////////////////////////////|
nl/////////////////////////////////////////////////////////////////|
Field Word Bits Description
TID 0 0-63 Terminal identifier of the requester,
as known to the requesting front end
PDN 1 0-63 Permanent dataset name as known to the
2 0-55 requestee
ID 3 0-63 User identifier, as known to the
requestee
ED 4 0-11 Edition number, as known to the
requestee
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Link Status Request (24)

The front-end station sends the Link Status Request code to request link
status information from COS. No stream number is specified, but SCBs are
valid for defined streams. This is a synchronous request.

LCP:

0 8 16 24 32 40 48 56 63
0]} DID | SID | NSSG | MN | 24g |/////7777]

L\ /777777777777 777777777777777777) 200g |

2V 7777777777777 77777777777772777777777707777777777777777/7777777777777)

3| ISCBy | ISCB, | ISCB3 | ISCB4 | ISCBg | ISCBg | ISCBy | ISCBg |

4| OSCB; | OSCB, | OSCB3 | OSCB4 | OSCBg | OSCBg | OSCB7 | OSCBg |

S1/71777/777777/7777777777777777777777777777777777777777777777777777]

Segment:

Field

TID

SEN

NE

0 8 16 24 32 40 48 56 63
0] TID |

(/7777777777777 77/0777777777/777777077/7777/7/77/7/7//7/7/7] SEN | NE |

NIIIIIIIIIITIIIIISIISSSSSSSSSSSSS SIS
NIIIIIILIIIIIIIII ISP LTINS
/1777777777777 777777777777777777777777777777777777777777777777777)

Word Bits Description

0 0-63 Terminal identifier of the requester,
as known to the requesting front end

1 48-55 Starting entry number

1 56-63 Number of entries
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Mass Storage Status Request (25)

A Mass Storage Status Request code requests the current status of the Cray
mass storage devices. No stream number is specified, but SCBs are valid
for defined streams. This is a synchronous request.

LCP:
0 8 16 24 32 40 48 56 63
0] DID [ SID | NSSG | MN | 25g |////7/777)
1V /7777777777777 77777777777777777) 200g |
201//77777777777777077777777777777777777777777777777/727/777/777/77777777)
3] ISCB; | ISCB, | ISCBy | ISCB4 | ISCBg | ISCBg | ISCBj | ISCBg |
4| OSCBy | OSCB, | OSCB3 | OSCB4 | OSCBg | OSCBg | OSCB7 | OSCBg ]
S| /7771777777777 777777777/777777777777777/777777777777777777777777777)
Segment:
0 8 16 24 32 40 48 56 63
0} TID I
1177777777777 77777/777777/7777/77/77777777/7/7/777/7/77/7/7/7/7) SEN | NE |
NI217777777777777777277777777777777777777777777777777772777777777777
CNIIIIIIIIIIIIIIIII ISPl 17777
|/ /7777777777 7777777777777777777777777777777777777777/777/777/777/7777)]
Field Word Bits Description
TID 0 0-63 Terminal identifier of the requester,
as known to the requesting front end
SEN 1 48-55 Starting entry number
NE 1 56-63 Number of entries
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Operator Function Request (26)

An Operator Function Request code requests that a specific operator
function be performed. Information required to perform the function is
contained in the associated segment. No stream number is specified, but
SCBs are valid for defined streams. This is a synchronous request.

LCP:

0 8 16 24 32 40 48 56 63

0] DID | SID | NSSG | MN | 26g |//////777]
/7777777777777 77777777777777777] 1600g |
2171777777777 7777177777777777777777777770777777777707777777/7777777]|
3| ISCB; | ISCBp | ISCB3 | ISCB4 | ISCBg | ISCBg | ISCB7 | ISCBg |
4| OSCBy | OSCB, | OSCB3 | OSCB4 | OSCBg | OSCBg | OSCB7 | OSCBg |
SI1//777177777717717700707777777777777777777777/77777777777777777777]

Segment:

0 8 16 24 32 40 48 56 63

o TID I
1] OFC | /7770777777777 177771071777177717] JSQ |
2| LIM |\/77777777/77/7/7] PR | TL |
3] JCN {77771 |
&| LSE|///7117777717777777777777777777777777777777)] FID |
S51//7/7/7/1717/7777/7777/7/7/7/7//7/7//7/7//7) 1IST | OST | AST |
617777777777 77777777777777777777777777777777777777) NFID |
7| NTID |
8|//7/7777117/77/171777/7/7//7/7/7/7//7//7///7//7] CHO | SSW | CHN |
9] DEV |
10] PW |
11} NPW |
121///7/777] GRN |
13| STOP [

ﬁl/////////////////////////////////////////////////////////////////|
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Field

TID

OFC

JSQ
LIM
PR
TL

JCN

CL

LSF

FID

IST

OST

AST

NFID

Word Bits

0 0-63
1 0-15
1 48-63
2 0-15
2 32-39
2 40-63
3 0-55
3 63

4 0-3

4 48-63
5 40-47
5 48-55
5 56-63
6 48-63

Description

Terminal identifier of the requester,
as known to the requesting front end.
If the Logon segment also contained an
operator TID, the TIDs must match
before the request can be fulfilled.

Operator function code (2 characters).
Table 4-6 shows codes, required
fields, and corresponding MCU station
commands.

Job sequence number (0-65535)
COS job limit (0-63)
Job priority (0-15)
Time limit in seconds (0-16777215)
Job class name; 1-7 characters
left-justified and zero-filled. If
JCN=ALL, turn all classes ON/OFF.
Job class ON/OFF indicator:

0 ON

1 OFF
Logoff modifier (OFC=LA only):

0 Hold (save output)

1 Quit (terminate job)

2 Continue (discard output)

Front-end identifier (2 characters)

Maximum number of input streams (0-8)
relative to the Cray mainframe

Maximum number of output streams (0-8)
relative to the Cray mainframe

Maximum number of active streams
(0-16); must not exceed sum of IST and
OST.

New front-end identifier; 2

characters. ID is not changed if
NFID=0 and OFC=0P.
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Field Word Bits Description

NTID 7 0-63 New terminal identifier 1-8
characters, left-justified,
zero-filled. This ID is not changed
if NTID=0 and OFC=0P.

CHO 8 40-47 Channel ordinal (0-255)

SSW 8 48-55 Sense switch number (1-6)
CHN 8 56-63 Channel pair number (1-12)
DEV 9 0-63 Device name; 1-8 characters,

left-justified and zero-filled.

PW 10 0-63 Password; 1-8 characters,
left-justified and zero-filled.

NPW 11 0-63 New password; 1-8 characters,
left-justified and zero-filled. The
password is not changed if NPW=0.

GRN 12 8-63 Generic resource name; 1-7 characters,
left justified and zero filled.

STOP 13 0-63 Station operator password. If not
enabled at logon time, the segment bit
count could be 1500g to reflect only
valid data.

Table 4-6 shows the operator functions that can be requested by the
Operator Function Request. The fifth column shows the message fields
required for each function request., The rightmost column shows the
corresponding commands issued by the DGS station or the Cray I/0 Subsystem
(I0S), either of which can serve as the Maintenance Control Unit (MCU) for
the Cray mainframe. Most MCU command parameters correspond to fields in
the Operator Function Request.
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Table 4-6. Operator Functions
| I | ] |
Master | | | | |
op. or | | | | |
Same | Master | | | |
Front Endl Operator l Code | Function | Required FieldsT | Station Commands
| | ]
| | | | ]
X | | cI1 | Change job's destination | JsQ, NFID, NTID | ENTER,jsq,ID,id[,tid]
| | | mainframe ID | |
| X | cL | Turn class ON/OFF | JcN, cL | cLass, icn} !0N
| | | | | ALL J'|OFF
X | | cp | Change job priority | JsQ, PR | ENTER,jsq,PRIORITY,pri
X | | CcT | Change job's executing time limit | JSQ, TL | ENTER,jsq,TIME,tl
| X | pC | Down channel | CHN,CHO (IOS channel only) | CHANNEL,chan(,ordinal),OFF
| X | DD | Down device (make disk read-only) | DEV | DEVICE,device,OFF
X | | oP | prop job | Jso | DROP,jsq
| X | ID | Reroute to specified mainframe ID | FID, NFID | ROUTE,o0id,nid
| X | FL | volatile device to backup dataset | DEV | ——-
X | | Jc | change job class name | JcN,JsQ | ENTER,jsq,CLASS,jcl
| X | Ju | Limit number of executing jobs | LIM | LIMIT(,n]
X | | KL | Kill job or dataset | Jso | KILL,jsq
X | | LA | Log off all interactive jobs | FID,LSF | ——-
| ] | connected through the specified | |
| | | front end | |
X | | LK | Change link stream parameters | FID, IST,OST, AST | STREAM,id,ni,no,na
X | | ON | Set job sense switch | ssw, JsQ | SWITCH,jsq,ssw,ON
X | | OF | Clear job sense switch | ssw, JsQ | SWITCH,jsq,ssw,OFF
] | OP | Change Master Operator station IDs| NFID, NTID, PW, NPW, FID | OPERATOR,id,tid,pw[,npw]
| X | PR | Device private | DEV | DEVICE,device,PRIVATE
1 X | BV | Device public | DEV | DEVICE,device,puBLIctT
| X | RA | Resume all jobs | None | RESUME,ALL
| X | RC | Recover | None | RECOVER
| X | RE | Restore all resources | None | RESTORE,ALL
| X | RF | Restore a specified resource | GRN | RESTORE,GN grn
| X | RG | Restore JSQ to resources | JsQ | RESTORE, jsq
X | | RL | Release held job | JsQ | RELEASE,jsq
X | | RN | Rerun job | JsQ | RERUN,jsq
X | | RS | Resume job | JsQ | RESUME, jsq
| X | SA | Suspend all jobs | None | SUSPEND,ALL
X | | sD | Suspend a specified job | JsQ | SUSPEND, jsq
| X | SH | shutdown | None | SHUTDOWN
| X | uc | Up channel | CHN, CHO (IOS channel only) | CHANNEL,chan(,ordinal],ON
| X | ub | Up device (allow allocation | DEV | DEVICE,device,ON
| | | to disk) ] ]
| X | WA | sweep all resources | None | SWEEP,ALL
| X | WB | sweep a specified resource | GRN | SWEEP,grn
| X | we | sSweep JSQ | JsQ | SWEEP, jsq
] | ] | 1

+ All commands require the TID field.
++ See the COsS Version 1 Reference Manual for a detailed discussion.
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Debug Function Request (27)

The Debug Function Request code requests that a specific debug function be
performed. Information required to perform the function is contained in
the associated segment. No stream number is specified, but SCBs are valid
for defined streams. This is a synchronous request.

LCP:
0 8 16 24 32 40 48 56 63
0] DID | SID | NSSG | MN | 27g |//7/77777)
(/7777777777777 777777777777777777] 1300g |
207777777777 7777777777777777777777777777777777777777777777777777777)
3| ISCBy | ISCBp, | ISCB3 | ISCB4 | ISCBg | ISCBg | ISCBg7 | ISCBg |
4| OSCBy | OSCB, | OSCB3 | OSCB4 | OSCBg | OSCBg | OSCB7 | OSCBg |
SV/777777777777777777777777777777727777777777777777/7777777777777777])
Segment:
0 8 16 24 32 40 48 56 63
ol TID |
1| DFC \ DFM |////77/77/7777/7) JIN | DPN

2177777777777 7777777777777777777777/77/77/77/7/7/7/7/7/777/7//7//7//7/7/7/] BKPN |

3V /71777777777 17717777777/7177777717] REG | REGN
4| DNW | BIT | ADR |
S| /7777777777777 77777/77///77/77//77] BIT2 | ADR2 |

6177777777777 777777/77777777777777777777/777/77/777/7/777/77/7//7) CHGW |

7] CHGV |

11-n| /7177717777777 77777777777777770777007777777777777777777777777777777]

Field

TID

DFC

Word Bits Description
0 0-63 Terminal identifier of the requester,

as known to requesting front end

1 0-15 Debug function code. See table 4-7
for fields used by each debug function
code. The options are as follows:

CB Clear breakpoint
CM Change memory

CR Change register
DM Dump memory

DR Dump register
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Field Word Bits Description

DFC IN Initiate task
(continued) SB Set breakpoint
SP Stop
SR Start
DFM 1 16-23 Debug function mode (1 character):;
options are as follows:
E EXEC
J Job

S System Task Processor (STP)

JIN 1 40-47 Job task number. Zero for the first
or only task in the job. Nonzero to
debug a specific task of a multitask
job. Valid only if field DFM=J (job
mode) .

DPN 1 48-63 Debug program number. If DFM=J, the
field contains the job sequence number
(JSQ) (0-65535). If DFM=S, the field
contains the STP task number.

BKPN 2 56-63 Breakpoint number (0-7)

REG 3 32-47 Register designator (2 characters);
options are as follows:
AA A register
BB B register
CL Cluster register
FF Interrupt bits
MM Mode flags
PP P register
SS S register
TT T register
VL Vector Length register
VM Vector Mask register
VV V register
XP Exchange Package

REGN 3 48-63 Register and element number (0-777)

DNW 4 0-31 Number of words to dump if DCF='DM';
if 0, the default value (16,35 words)
is supplied. Value cannot exceed
(segment size)-1.

BIT 4 32-39 Bit number (0-63). If DFC=CR, the
value is limited to the size of the
register.
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Field Word Bits Description

ADR 4 40-63 Cray mainframe word address

BIT2 5 32-39 Bit number (0-63)

ADR2 5 40-63 Cray mainframe word address

CHGW 6 55-63 Change width in bits (1-64). The sum

of BIT and CHGW must not exceed word
or register size.

CHGV 7 0-63 Change value, right-justified
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Debug Function Request Field Usage

Table 4-7.

PP, AA, SS, BB (Bpg only), LA, FF and VL

.’.

++ The contents of the ADR field plus 16 must be within the job's field

for use in job mode.

length,
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Job Status Reply (31)

A Job Status Reply represents the COS response to the front-end Job Status
Request (code 21). The associated segment contains information about the

job's current state. No stream number is specified, but SCBs are valid
for the defined streams. If the SID and TID are not those of the COS

Master Operator, the SID must match that of the job.

LCP:

0 8 16 24 32 40 48 56 63
0| DID [ SID | NSSG | MN | 31g (////77777]
1| 777777777777 77777777777777777] 2500¢g |
2017777777777 2777777777777777777777777777777777777/777777777777777777]
3| ISCBy | ISCB, | ISCB3 | ISCB4 | ISCBg | ISCBg | ISCB7 | ISCBg |
4| OSCB; | OSCB, | OSCB3 | OSCBq | OSCBg | OSCBg | OSCB7 | OSCBg |
SV/7777777777777777777777777777777777777777777777777777777777/777777]

Segment:

0 8 16 24 32 40 48 56 63
0] TID |
1] JN | ST |
2| I
N MSG |

10] I
11| OSID | 7777777777777 777777777777777777] JSQ
12 OTID I
13] I
- LOG |
20| I
21| /777777777777 7777777777777777777777777777777777777777777777777777]
NIL177777777777777777777707777777777777770770777777777777777777777777)
/777777777777 777777777777777777777777770777777077727777777777777777]
Field Word Bits Description
TID 0 0-63 Terminal identifier of the requester,

as specified in the Job Status Request
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Field

JN

TID

JN

ST

MSG

0SID
JsQ
OTID

LOG

Word Bits

1 0-55
0 0-63
1 0-55
1 56-63
2-10 0-63
11 0-15
11 48-63
12 0-63
13-20 0-63

Description

Jobname as specified in the Job Status
Request

Terminal identifier of the requester,
as specified in the Job Status Request

Jobname as specified in the Job Status
Request

Job

0w >

Nn™WOYvTORXH

N X C

Job

status (1 ASCII character):
Awaiting CPU

Suspended by recovery

Locked by Startup because the
current job is incompatible with
the version of COS in use
Dormant; waiting for the time
delay or an event.

Job does not exist on COS system
Locked for a memory change when
an earlier configuration is
insufficient for the current job
Output dataset is being held by
station request, awaiting
operator action

Waiting for I/O

Rolling in

Awaiting memory
Operator-suspended

Queued for tape

Queued for execution

Rolled out

Suspended; awaiting dataset
transfer or momentarily suspended
by COS

Rolling out

Executing

Multitasking job resident in
memory

status message (72 ASCII

characters)

Originating station ID

Job

sequence number

Originating terminal ID

Last logfile message in COS blocked
format (see the COS Version 1
Reference Manual)
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System Status Reply (32)

The System Status Reply is the COS response to the front-end System Status
Request (code 22). No stream number is specified, but SCBs are valid for

the defined streams.

The system status of COS is expressed in terms of the status of the
mainframe's system datasets (input datasets awaiting execution, jobs
executing, output datasets awaiting transfer to the front end, and
datasets currently transferring to or from COS). If there is no system
dataset activity, no segment is sent.

The request specifies the number of the first system dataset entry and the
number of entries to be returned. Several requests and replies might be
required to include all jobs. The number of entries, if not specified, is
limited by the segment size of the reply.

If the SID of the System Status Request was that of the COS Master
Operator station, or if the installation parameter IG@ALLSDT is set, the
segment contains a status entry for each system dataset. If neither
condition is true, the segment contains a status entry for each system
dataset that matches the requesting SID.

LCP:

0 8 16 24 32 40 48 56 63
0| DID | SID | NSSG | MN | 32g |////77777]
1| |/7777777/7777777777777777777777] SGBC |
2171777777777 7777777777077777777777777777777777777777777777777777777]
3] ISCB; | ISCB, | ISCB3 | ISCBgq | ISCBg | ISCBg | ISCB7 | ISCBg |
4| OSCBp | OSCB, | OSCB3y | OSCB4 | OSCBg | OSCBg | OSCB7 | OSCBg |
SV/1/7770777777777777777770777777777707777777777777777777777777777777]

Segment:
Header:

0 8 16 24 32 40 48 56 63

0l TID ]

1] JCSN \77777] |

NIIIIILISIIIIIISSISS LSS0
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Entry:

0]
1
2
34
4|
5|

16 24 32 40 48 56 63
TCPU | OPR | DC | FID
OTID
DN | ST
JCN | OF |
PR TL | FL | JSQ
EST

6-n|///7777777777777777777777777777777777777777/777777777/7777777777777)

Header:

Field

TID

JCSN

ESR

Entry:

Field

TCPU

oprt

DC

Word

Word

0-55

63

24-31

32-47

+ Deferred implementation

Description

Terminal identifier of the requester,
as specified in the System Status
Request

Job class structure name; 1-7
alphanumeric characters,
left-justified and zero-filled.

Extended Status Reply flag. If set,
reply entries include extended status.

Description

Cray mainframe time in seconds for
this job is DC=IN; otherwise, not
used.

Requested operator action; 0 if none
requested.

Disposition code:

IN Job dataset

MT Dataset is disposed to
magnetic tape by the receiver.

PR Dataset is disposed to
printer by the receiver.

PU Dataset is disposed to card
punch by the receiver.

SM-0042 E



Field Word Bits Description

FID 0 48-63 Front-end identifier associated with
the dataset (2 alphanumeric

characters)

OTID 1 0-63 Originating terminal identifier
associated with this dataset; 1-7
alphanumeric characters,
left-justified and zero-filled.

DN 2 0-55 Dataset name; 1-7 alphanumeric
characters, left-justified and
zero-filled.

ST 2 56-63 Status (1 character):
A  Awaiting CPU
B Recovery suspended
C Locked by Startup because the
current job is incompatible
with the version of COS in use
D Dormant; waiting for the time
delay or an event
E Waiting for an event
F Job does not exist on COS
system
G Locked for a memory change
when an earlier configuration
is insufficient for the
current job
H Output dataset is being held
by station request, awaiting
operator action.
Waiting for I/O
Rolling in
Awaiting memory
Operator-suspended
Queued for tape
Queued for execution
Rolled out
Suspended; awaiting dataset
transfer or momentarily
suspended by COS
Transfer in progress
Rolling out
Awaiting transfer
Executing
Multitasking job resident in
memory

NWO YOI H

NXSan
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Field Word Bits Description

JCN 3 0-55 Job class name; 1-7 alphanumeric
characters, left-justified and
zero-filled.

QF 3 56-61 Queue type flag:

I 56 Input Queue

o 57 Output Queue

E 58 Extension Queue

59 Reserved

R 60 Receiving Queue

S 61 Sending Queue
PR 4 0-7 Priority (0-255)
TL 4 8-31 Time limit in seconds (0-16777215).

Used only when DN=IN.

FL 4 32-47 Current field length in 1000-word
(octal) blocks (0-65535); used only
when DN=IN

JsQ 4 48-63 Job sequence number (0-65535)

EST 5 0-63 Extended status (8 ASCII

characters). Present only if ESR
flag is set in the reply header; if
present, the entry is 1 word longer.
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Dataset Status Reply (33)

COS sends the Dataset Status Reply code in response to a Dataset Status
Request (code 23). The associated segment contains the current
disposition of the dataset. No stream number is specified, but SCBs are
valid for defined streams. For implementation of security features
introduced in COS release 1.12, message code 33 is replaced by code 57:
code 33 is still supported when those features are not in use.

LCP:

0 8 16 24 32 40 48 56 63
0| DID [ SID | NSSG | MN | 33g |/////7/77]
| | /7777777777777 777777777777777) 1600g |
2077777777777 7707777777777777777777777777/777777777777777777777777777)
3] ISCB; | ISCBp | ISCB3 | ISCB4 | ISCBg | ISCBg | ISCB7 | ISCBg |
4| OSCB; | OSCB, | OSCBy | OSCBq | OSCBg | OSCBg | OSCB7 | OSCBg |
SV//7/77777777777777777777777777777777777777777777777777777777777777]

Segment:

0 8 16 24 32 40 48 56 63
0] TID I
H PDN |
2| | sT |
3] 1D |
4| ED | 77777777707 777777777777777777777/777/77/777777777777777)
5] I
.o MSG |

13| |
NILIIIIIITIISTIIIIS SIS ST
.|/////////////////////////////////////////////////////////////////|
N|/7/177777777777777777777777777777777777777777777727777777/777777777)
Field Word Bits Description
TID 0 0-63 Terminal identifier of the requester,
as specified in the Dataset Status
Request
PDN 1 0-63 Permanent dataset name, as specified in
2 0-55 the Dataset Status Request
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Field

ST

ID

ED

MSG

Word

Bits

56-63

0-63

Description

Dataset status (1 character):
P Exists as a permanent dataset on
COos
F Does not exist on COS

User identification, as specified in
the Dataset Status Request

Edition number. If the dataset does
not exist, or if the dataset exists
and the specified edition number was
nonzero, the edition number is
returned as specified in the Dataset
Status Request. If the dataset exists
and the specified edition number was
0, the latest edition number is
returned.

Dataset status message (72-character
message explaining dataset status)
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Link Status Reply (34)

A Link Status Reply is the COS response to the front-end Link Status
Request (code 24). No stream number is specified, but SCBs are valid for
the defined streams.

If the SID of the Link Status Request is that of the COS Master Operator,
the segment contains a link status entry for each ID logged on to COS. 1If

not, the segment contains the link status entry for the requesting ID.

The Link Status Reply is truncated, if necessary, to fit into one segment.

LCP:
0 8 16 24 32 40 48 56 63
0] DID | SID | NSSG | MN | 34g |//77/77/7]
1) | /1777777777777 777777777/777777] SGBC |
217777777777 77777777777777707/777777777777777777777777777777777777777]
3] ISCBy | ISCB, | ISCB3 | ISCB4 | ISCBg | ISCBg | ISCBy | ISCBg |
4| OSCB; | OSCB, | OSCB3 | OSCB4 | OSCBg | OSCBg | OSCBy | OSCBg |
5|/////////////////////////////////////////////////////////////////|
Segment:
Header:
0 8 16 24 32 40 48 56 63
0] TID |
NI/ II7T77777777777772777 77777777777 777777777777777/777/7777777777777]
'|/////////////////////////////////////////////////////////////////|
h|/////////////////////////////////////////////////////////////////|
Entry:
0 8 16 24 32 40 48 56 63
0] FID | CHN | CHO | 0QC |7777777777777777]
1| AIST | AOST | LMIS | LMOS | LMAS | MSSG | SSG2Z |

NIII17777777777777777777777727770777777777777770777777777777777777777]
NIISIIIIIIIII7770777770770770707077777077777777707707777777777777777777)

/7777777777777 777777777777777777777777777777777777777777777777777]
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Header:
Field

TID

Entry:
Field
FID

CHN

CHO

AIST

AOST

LMIS

LMOS

LMAS

MSSG

SSGZ

Word

Word

24-31

32-47

16-23

24-31

32-39

40-47

48-63

Description

Terminal identifier of the requester,
as specified in the Link Status
Request

Description

Front-end identifier (2 characters)

Cray mainframe channel pair number
(1-12)

Channel ordinal number, if associated
with an I/0 Processor

Output queue count (0-65535)

Number of active input streams (0-8)
relative to the Cray mainframe

Number of active output streams (0-8)
relative to the Cray mainframe

Maximum number of input streams (0-8)
relative to the Cray mainframe

Maximum number of output streams
(0-8) relative to the Cray mainframe

Maximum number of active streams
(0-16); must not exceed sum of LMIS
and LMOS

Maximum number of subsegments
comprising a segment (1-n)

Subsegment size in 64-bit words
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Mass Storage Status Reply (35)

A Mass Storage Status Reply responds to the Mass Storage Status Request
(code 25). No stream number is specified, but SCBs are valid for defined
streams.

The Mass Storage Status Reply is truncated, if necessary, to fit into one
segment.

LCP:

0 8 16 24 32 40 48 56 63
0f DID | SID | NSSG | MN | 35g |//77777/7]
) /7777777777777 7777777777777777] SGBC |
2|/////////////////////////////////////////////////////////////////|
3] ISCBq | ISCB, | ISCBj3 | ISCBy | ISCBg | ISCBg | ISCBq | ISCBg |
4| 0SCBy1 | OSCB, | 0OSCB3 | 0SCB4 | OSCBg | OSCBg | OSCBy | OSCBg |
5|/////////////////////////////////////////////////////////////////|

Segment:
Header:

0 8 16 24 32 40 48 56 63
0] TID [
N227777777777777777777777777777777777777727777777777777777777777777)
NILII77777777777777777777777777777777777/777777777777777772777777777)]
/1177777777 777777077777777777777777777777777777777777777777/777777])

Entry:

0 8 16 24 32 40 48 56 63
0] DEV |
1| flags || ECY | EHD | ESC | PDA | AU
201///7777777/77777777777777777777/77777/777777777777 | MAU |
3] HER | RER |

N1117777777777777777777777777777777777777777777777777/7777777777777]
N11177777777777777777777777777777777777777777/077777777777777777777]
n /777777707777 7777777770777777777777777777777777777777/777777777777)
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Header:
Field

TID

Entry:
Field
DEV

Flags

ECY
EHD
ESC

PDA

AU

MAU

HER

RER

Word Bits
0 0-63
Word Bits
0 0-63
1 0-6

0

1

2

3

4

5

6
1 8-19
1 20-25
1 26-31
1 32-47
1 48-63
2 48-63
3 0-31
3 32-63

Description

Terminal identifier of the requester,
as specified in the Mass Storage
Status Request

Description

Device name; 1-8 characters,
left-justified and zero-filled.

Master Device flag; l=master device.
Read flag; l=read only.
Device status. A character is
displayed if this bit is set.

0 UuP

1 DOWN
Request by name only
Scratch Device flag; l=local datasets
only.
Volatile Device flag; l=data can be
saved on a backup dataset.
Controlled Device flag; l=the device
is subject to resource control.

Cylinder number of last error
Head number of last error
Sector number of last error

Number of allocation units containing
permanent datasets

Number of allocation units available
on