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Foreword

ISO (the International Organization for Standardization) and IEC (the International
Electrotechnical Commission) form the specialized system for worldwide standardiz-
ation. National bodies that are members of ISO or IEC participate in the development
of International Standards through technical committees established by the respective
organization to deal with particular fields of technical activity. ISO and IECfechnical
committees collaborate in fields of mutual interest. Other international,otganizations,
governmental and non-governmental, in liaison with ISO and IEC, also-take part in the
work.

In the field of information technology, ISO and IEC have established a joint technical
committee, ISO/IEC JTC 1. Draft International Standards adopted by the joint
technical committee are circulated to national bodies“for voting. Publication as an
International Standard requires approval by at least 75 % of the national bodies casting
a vote.

International Standard ISO/IEC 9318-3 was prepared by Joint Technical Committee
ISO/IEC JTC 1, Information technology.

ISO/IEC 9318 consists of the following parts, under the general title Information
technology — Intelligent Peripheral Interface:

— Part 1: Physical level

—  Part 2: Devieespecific command set for magnetic disk drives

—  Part 3::Device generic command set for magnetic and optical disk drives
—  Part 4+/Device generic command set for magnetic tape drives

Annex A‘forms an integral part of this part of ISO/IEC 9318. Annexes B and C are for
information only.
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Introduction

is part of ISO/IEC 9318 does not replace any existing standard, but it does complement
ther Intelligent Peripheral Interface (IPI) standards (see clause 2).

is part of ISO/IEC 9318 provides a definition of the device-generic portion of a’series of}
tandards called the Intelligent Peripheral Interface (IPI), a high performange, general-
urpose parallel peripheral interface. This part of ISO/IEC 9318 responds»to~an industry

arket need (expressed both by users and manufacturers) to limit the increasing costs in
osts associated with changes in peripherals.

L

he first five clauses of this part of ISO/IEC 9318 contain materialthat is useful across all
flasses of devices that the device-generic command sets can support. Clauses 6 to 12 are
briented to particular device classes and in this document are intended for use with Magnetic
ind Optical disks.

Clause 1  describes the scope.

Clause 2 lists the normative reference.

Clause 3  provides descriptions and conventions.

Clause 4 describes the environmefit-0f-use and projected application areas.

Clause 5 describes the Message Packet structure used for commands and responses.

Clause 6 describes Control commands.

Clause 7 describes Position commands.

Clause 8 describes the most generic Transfer commands.

Clause 9~ “describes the Combination Transfer commands, which require a minimum of]
two sets of extents.

Clause 10 describes the other Transfer commands, which are more device specific than
those in clause 8.

Clause 11 describes the Diagnostic commands.

Clause 12 summarizes the commands defined in the document.
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INTERNATIONAL STANDARD

ISO/IEC 9318

-3:1990 (E)

Information technology - Intelligent Peripheral Interface -

Part 3:

Device generic command set for magnetic and optical disk drives

1 Scope

This part of IS(
clause 6 of ISO

The physical, el
with ISO/IEC 9
and receiver clg

The purpose of]
permits the int

This part of IS
Interface (IPI)

This part of ISC
Peripheral Inte

D/IEC 9318 describes the Logical Level 3 (generic level) Interface for magneticand optical di
IEC 9318-1 for an explanation of the levels.

ectrical, and configuration characteristics and the transmission protocol of this interface are
318-1. The interface is capable of handling data rates from 0 to.atleast 10Moctets/s, depend
sses.

this part of ISO/IEC 9318 is to facilitate the development-and utilization of an intelligent in
erconnection of multiple peripheral types such as diskj\tape, communications, to a controll

D/IEC 9318 does not replace any existing standard;but it does complement other Intellige
Standards (see clause 2).

rface (IPI), a high performance, general-purpose parallel peripheral interface.

The intent of t

a "function-generic" command set to allow.the”connection of multiple types of peripherals (disks, p
communications). To smooth the transition from the current methods to the generic approach, the IPI su

specific comma|

To accomplish
utilizing a com

device-
physica
timing
lower ¢

e IPI is to isolate the host (CPU) both hardware and software, from changes in peripherals

d sets to aid in bridging(the gap between the two approaches.

mon physical bus..The device-specific command set provides:

priented control;

1 data addressing;
critical -Operations;
evice  Cost.

sk drives. See

n accordance
ing on driver

terface which
e,

nt Peripheral

D/IEC 9318 provides a definition of the device-generic portion of a family of standards called the Intelligent

by providing
inters, tapes,
ports device-

this set of goals, the-design of the IPI includes device-specific and device-generic command sets, both

The device-gen

pric command set prnvidm a higher level of functionality and pnrtahilitv It includes:

- logical
- timing

host/device independence;

data addressing;
independence;

command queuing capability.

A system is not restricted to the use of one level of command set or the other. It is possible that both levels of command
sets will be utilized with a given system’s architecture to balance such parameters as system performance, cost, and
peripheral availability. It is also possible for the host to provide for migration from device-specific to device-generic levels
while still retaining the same physical interface.
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2 Normative reference

The following standard contains provisions which, through reference in this text, constitutes provisions of this part of
ISO/IEC 9318. At the time of publication, the edition indicated was valid. All standards are subject to revision, and
parties to agreements based on this part of ISO/IEC 9318 are encouraged to investigate the possibility of applying the
most recent edition of the standard indicated below. Members of IEC and ISO maintain registers of currently valid Inter-
national Standards.

ISO/IEC 9318-1:—V - Information technology - Intelligent Peripheral Interface
- Part 1: Physical Level

1) To be published.
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3 Definitions and conventions

3.1 Definitions

For the purpose of this part of ISO/IEC 9318, the following definitions apply:

3.1.1 actual address: The address of the facility, which is unique and is used by the slave to accomplish selection (the
interface by which facilities are attached to the slave may or may not be an IPI).

3.1.2 addresse
Address and F,

e: The slave, the facility, or the combination of the two that are identified by the combination of Slave

heility Address.
3.1.3 alias: The name of a partition within a facility.

3.1.4 attribute
for characteris

ntains entries
butes.

s: Each slave (or facility) has a level of functionality that can be described by-a‘table that cd
ics that require definition to the master. The entries are self-defining and are termed attr

3.1.5 burst: TH
of bursts may |

e maximum number of octets to be transferred in any one Information Transfer. The transfgr of a number

be implicit within a single command request.
3.1.6 commanf: A sequence issued by the master to initiate some specific ‘operation.

sed to allow a
the remaining

3.1.7 check sum disk operation: A high availability solution for a disk‘cluster in which a check sum is u
failure in one dlevice to be transparent to the host (i.e., the data indhe-failed device is reconstructed from
devices).
NOTE — If a devike fails, although processing may continue, it is without protection.

3.1.8 commar
uniquely ident

d address: The two octets of Slave Address and Facility Address in the basic Command
fy the addressee (or optionally partition) to which the command is issued.

packet which

3.1.9 data: Any Information Transfer over thesififerface not associated with either a command or a respgnse.

3.1.10 DataBlock: A term which is uniquely-defined in this part of ISO/IEC 9318 to mean the logical repfesentation of

data on the m¢q
or greater thar
addressing, the
it to the mastg

3.1.11 extent:
(PhysicalBlock

3.1.12 facility
Synonym, or A

r in DataBlocks,

A range ofycontiguous blocks, defined as the count of a number of blocks beginning at i
or DataBlock) within (and limited to) a partition.

address: The octet value in the Command Address that may be an Actual Address, Sele
lias. At is used to identify the facility (or partition) to which the command is addressed. V.

dia. A DataBlock may or\may not have a relationship to PhysicalBlocks (i.e., it may be equa
PhysicalBlocks in size). If commands are issued with DataBlock addresses to a slave that sy
slave is responsible.to*locate the physical representation of data by logical address correctl

1 to, less than,
pports logical
, and present

n data address

tion Address,
hlid values are

from O to 255.

3.1.13 housekeeping: A procedure which is required at initial usage of a slave (or facility) because the master must obtain
the attributes in order to adapt to, or configure, its functionality.

3.1.14 individual: This term refers to the execution of commands that must be completed before the next command can
be issued.

3.1.15 information transfer: The transferring of octets on the Physical Interface of commands, responses, and data that
are framed by a Bus Exchange.

3.1.16 interrupts: The ability at the Physical Interface for the slave to advise the master of which types of Response are
available in the slave. The slave uses interrupts to initiate assertion of the ATTENTION IN signal.
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RN W

3.1.i8 L-busy

i~available (logically availabie): See 4.7.1.7.

(logically busy): See 4.7.1.9.

3.1.19 level 2 (device-specific): This term refers to commands that may be timing critical and that are used to dcllm the

execution of d
comrmands).

hed facilit

s
-

manda
i< part of IS

73¢ thy
ihat arg

~perati

fomaented,

oarity

s :'emain‘t

vcted

O

* —~ The use

1% Pabusy

RN

:mL are!
3.:1.3: Physicq
of data on thg
between indus

3.1.32 physicd

(SCAEC Y316

¢+ saunltiplex: The ability of a master to intersperse the execution of commands. between addressees; qr

1
L}pticn[!: Features that are not required by the standard. Howewer, if any featurc deiin

3% partitign: A recording area that mady be logically addressed. A partition may be slave defined (e.g.,
grea). See also

evice-dependent operations.

tevel 3 {device-generic): This term refers 10 commaiids that are not timing critical and that are in an inh"}f
ment in which the slave has functional controi (which may or may not be overridden by the

(e %
Lik

y or facilities.

ory: To conform to the standard, ali functions described as mandatory shall be imiplémented as def e
D/IEC 9318.

execution of commands between different facilitics; o7 of 2 slave to inters perse transter |
tess than the requested transfer size.

nal: See 4.7.1.3.

;“{j

by t
t shall be done in the same way as defined by the stapddrd.

isk operation: A high availability solution for a disk ¢luster in which a parity device contai
ng devices such that a single device failure is transparent to the host (i.e., the data on the f
rom the remaining devices;

of parity usually impiies thar the devices are also_in\parallel.
:bie (physicaliy availabie). See 4.7.15h

(physically busy): See 4.7.1.5.

1) or may be master defined (e.g., an addressable set of contiguous blocks within the data

iBlock: This igsmis unijucty defined in this par: of iISO/IEC 9318 as meaning the physical
media (€.gs,sectors or records on disk and blocks or records on tape). It is used to prey
1y usage-ofiierms.

« inferface: This term refers to the mechanical, electrical, and bus protocol characteristi
L.

(See ISO/IEC 9318-2 for a further explanation and description of

aster) G

18

€

of a slave
nformation

33

ho standard 18

s redundancy
ailed device is

data area, CE

[epresentation
ent confusion

's specified in

3.1.33 queued: The ability of a slave to accept multiple commands per Facility Address from the master and execute them

in a sequence according 10 slave-definesd

3.1.34 ready:

3.1.35 response: A sequence issued by a siave 10 advise the mas. g

the slave.

This term is used 1o wdicaic thas z

23 master-defined algorithms.

Siave can execute 1ts intended functions.

3

LAty

‘he

L

resulis of a command, or of conditions within

3.1.36 selection address: The address used by the master at the Physical Interface to select a slave, a facility, or both. (This
may not be the same as the Actual Address if Synonyms are used.)
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3.1.37 shadow disk operation: A high availability solution for a disk cluster in which duplicate copies of a disk exist. This
allows continued operation even though one device fails.

NOTE — If one device fails, processing may continue, but it is without protection.

3.1.38 synonym: The ability to redefine the Facility Address of a Facility. There may be more than one synonym to
address the same facility.

3.1.39 vendor unique: Those features that can be defined by a vendor in a specific implementation. Caution should be
exercised in defining and using such features since they may or may not be standard between vendors.

3.2 Conventions

In this part of IBO/IEC 9318, certain terms that are proper names of signals are printed in uppercase)to ayoid possible
confusion with gther uses of the same words (e.g., ATTENTION IN). Any lowercase uses of these words have the normal
English meanin

oS

A number of copditions, sequence parameters, events, English text, states or similar terms are-printed with the first letter
of each word in|uppercase and the rest lowercase (e.g., In, Out, Selective Reset, Bi-directional, Bus Contrgl, Operation
Response). Any lowercase uses of these words have the normal English meaning.
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4 Logical

interface characteristics

4.1 Operations

The Logical Interface uses a packet structure to transfer Commands from the master to the slave and Responses from the
slave to the master. A Bus Exchange at the Physical Interface requires a Bus Control sequence and its associated Ending
Status sequence to frame the Information Transfer of Commands, Responses, and data.

The Command

4.1.1 Commands

Commands arq
Response whel
attribute set b

/ the master).

4.1.1.1 Commjand types

The command
Contr
Positi

Trans
the fa
it iS r¢
A slav
comm|

types include:
pl. The Control commands provide for control of the sldve and facility or facilities.
bn. The Position commands cause the positioningof*the facility or facilities.

er. The Transfer commands may cause multiple blocks of data to be transferred between {
rility. Before data is actually transferred, the'slave activates the Class 2 Interrupt to inform t
bady to transfer data. The complete data‘transfer may be broken up into several Informati
e with Command Queuing shall generaté a Transfer Notification to inform the master of the
and for which the transfer is pending:

slave,

Combi

nation. The Combination commands provide for operations between two facilities attachg
r between two facilities attached to different slaves if Slave-to-Slave Information Transfers

issued by the master to instruct the slave, facility, or both to perform an operation. The §
n the command has been completed (unless inhibited by the "Inhibit Operation Respons

mation Transfer.

lave returns a
e on Success"

he master and
he master that
on Transfers.

identity of the

d to the same
are supported

at the| Physical Interface. In an.operation between two different slaves, the master shall designate a dominant
slave 4nd a subservient slave, The dominant slave assumes the role of the master for the purpos

Infor

Diagn
a slave

ation Transfers to-earry out slave-to-slave operations.

pstic. The DiagnoStic commands provide for maintenance and diagnostic operations betwee
e or facility~Fhese commands may be product specific, vendor specific, or both.

4.1.1.2 Commiand (stacking

A slave that c

¢ of initiating

n a master and

ands that may

be stacked is defmed by the slave S attrlbutes When a master attempts to send more commands toa slave than can be
accepted, rejection occurs at the Physical Interface. Commands that are stacked may be Individual or Queued.

4.1.1.2.1 Individual

The slave can

accept only one operation for every facility under its control (i.e., a queue of one).
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4.1.1.2.2 Queued

The master can have more than one operation for every facility concurrently active under control of the slave, and the
slave is responsible to execute them. This permits the slave the freedom to optimize the sequence of command execution
to enhance performance (e.g., seek ordering algorithms). The master has the ability to override slave optimization via
Attributes.

4.1.1.3 Command execution order

The order in which commands are executed is controlled by the command modifier bits that are common to all commands.
Commands that are 1dent1fled as Chamed Sequentral or Ordered cannot be 1mermrxed for a grvcn addressee The last

command of a
slave shall be
The execution
a) Individ
Orderd

Chaing
(i.e.,a
as long
shall b
for the

b)

: pable of recogmzlng 1t as bemg the last one rather than treatmg 11 as an Indrvrdual or Queu
scenarios possible are:

ual/Queued Commands. Commands other than those labeled by modifier bits a$) Chaine

d, or Priority are executed in a slave-dependent order or a facility-dependent, order or both.

d Commands. Commands are executed in the order received by the slave (first in, first out
equence of commands (not necessarily stacked) to a single addressee). The addressee is impl
as any command of the Chain is being executed. If a command in‘the’ Chain is unsuccess

e terminated and the remaining commands are not executed. The'Chained modifier encod

the C

more
Sequer
comm4
There
d) Orderg
more t
Order.
are no

last command in a Chain. The slave may multiplex operation$-for other addressees during
in.

Sequential Commands. Commands are executed in the orderréceived by the slave (FIFO order).

an one addressee in a Sequence and the slave may_multiplex other operations during exq

ce. If a command in the Sequence is unsuccessfuljthe Sequence shall be terminated and {
nds are not executed. The Sequential modifier ‘éncoding is not set for the last command i
s no implicit Reserve of the addressee beyond’jthe command being executed.

d Commands. Commands are executedsin the order received by the slave (FIFO order).
han one addressee in an Order, but th€&lave shall not multiplex other operations during ex
If a command in the Order is unsuccessful, the Order shall be terminated and the remaini

implicit Reserve of the addressee beyond the command being executed.

Priorit
modifi
each a

‘When a Priorit
received shall b

Commands. Priority commands and Priority Chains/Sequences/Orders are indicated by
er bits. Only the first command in a Chain/Sequence/Order shall be designated as Priority,
ply to the entire Chain/Sequence/Order. A Priority command causes the slave to chang
dressee.

Command ‘packet is received for an addressee, any Chain/Sequence/Order that was in the pr

the command

or non-queued|envitfonment.

| executed. The Ordered modifier’encoding is not set for the last command in an Order.

!

shall a
executf)n of stacked cemymands and also causes changes in interpreting the Command packet tr

e ended-(i.e., the last packet received is interpreted as the last of the Chain/Sequence/Ordet
odifier settings in that packet. This ending applies regardless of whether the slave is operatit

c1last one - the
ed command.

1, Sequential,

FIFO) order)
jcitly reserved
ful, the Chain
ing is not set
y execution of

There may be
cution of the
he remaining
1 a Sequence.

Chere may be
ecution of the
ng commands
There is no

the command
t the Priority
the order of
smission for

pcess of being
regardless of
g in a queued

NOTE — This app

lies only to commands received over the same port.

Priority commands, whether Individual or part of a Chain/Sequence/Order, are executed before non-Priority commands.
Priority commands are executed in Last In First Out (LIFO) order. With the exception of individual ABORT commands,
the receipt of a Priority command does not affect the operation of any Individual command or commands in a
Chain/Sequence/Order, except for the possible ending noted previously. When a Priority, Individual ABORT command
is received, the slave shall suspend the command executing (if possible), and process the ABORT.
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4.1.2 Operation responses

Each Command has an associated Response packet. Command Completion Response packets contain status that notifies
the master whether or not the command was successful, and if not successful, why not. The response is not generated or
transferred if the "Inhibit Operation Response on Success" attribute is set by the master.

Response packets are also generated to notify the master of commands that are ready for data transfer, or for
asynchronous events that have occurred in the slave or facilities.

4.1.2.1 Interrupts

Physical Interfa

The master m
slave is interr

Optionally, th

octet of the P‘Lysical Interface if this feature is supported by the slave.

The Physical
the Physical i

The interrupt
in order of thg
be presented

requested the
An interrupt i

The three clas

hy poll any or all of the interrupt classes by setting the appropriate bits in the Request,nte
the Physical Interface. It is the responsibility of the master to prioritize the interrupts in the event that more than one

pting.

rrupts octet of

e master may poll the interrupts from the facilities attached to a slave by theyRequest Facilities Interrupts

terface ATTENTION IN signal is a logical OR of the interrupts froin all but the address
terface. The interrupts may be enabled and disabled from generating Attention.

Classes for slaves and facilities are defined in descending order of priority. Slaves shall pres
ir priority, except when the response stack is full of lower, ofder interrupt responses (i.e., if 3

ce selected on

ent interrupts
Class 2 could

ecause data is available in a buffer, but the stack is full0f Class 1 responses because the master has not

, the slave shall not respond to a poll for Class 2 interrupts).
5 cleared when the condition that caused it to be presented is no longer present.

kes of interrupts are as follows:

a) Class
in a sl

b)

©)

sequence, is no longer Busy. When

B (Critical Status Pending). This interrgpt shall be used to alert the master to events or conc
ve or facility that require immediate-attention from the master and that are not associated

ise, of commands issued by the master, and to inform the master of Asynchronous respons
. The Major Status and associated Substatus, if any, identify either the conditions un
and (erminated or the cause of the Asynchronous response.

itions existing
vith command
hting same are

he slave unless
s the Transfer

, successful or
ts that are not
ler which the

ing a selection

Bd Y-S5 S & H Sy H
the interrupt is used in this manner, the master is responsible for recognizing
that there is not necessarily a Command Completion or Asynchronous Response packet already in the slave. If
there is no Response packet pending in the slave, the interrupt shall be cleared by a successful selection sequence.
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4.1.2.2 Response types

The response types do not directly correspond to the three interrupt classes. An Asynchronous response may be Class 3
if critical (e.g., power failure warning), or Class 1 if not critical (e.g., transition from Ready to Not Ready).

4.1.2.2.1 Command completion response

This response shall be generated by the slave when a command has been completed, unless the response has been disabled
by Attributes being set to "Inhibit Operation Response on Success."

The Class 1 interrupt is activated to inform the master that a Command Completion Response is available.

4.1.2.2.2 Transfer Notification Response (optional)

This response shall be generated by a slave capable of stacking Individual or Queued commands. Itis used tp identify the
command with which the data transfer to follow is associated.

Transfer Notifigation Responses are not required under the following conditions:

- When ¢ommands are Individual, and the command was preceded by a facility selection
- For continuation of paused data transfers

The Class 2 Intgrrupt is activated to inform the master that a Transfer Notification Response is available.

4.1.2.2.3 Asynchronous response

This response shall be generated by the slave to advise the masterOf an unanticipated event not associated wiith command
completion.

Either the Clasg 3 or Class 1 Interrupt is activated to inform the master that this response is available (depending upon
whether or not |it is considered critical by the slave).
4.1.2.2.4 Imbedded data response (optional)

This response shall be generated by the slave to send small amounts of data in a parameter field of the Response packet.
No more than 354 octets can be transferred in this manner.

The objective of this response is topermit peripherals with very low transfer rates and small transfer needs tp gather data
in a manner that does not interfere with high-performance peripherals. This response shall not terminate the command,
and many of th¢m can be received in answer to a single command.

The Class 2 Intgrrupt.is\activated to inform the master that an Imbedded Data Response is available.

4.1.2.3 Response-handling
When there is more than one Response packet to be transferred by the slave, it shall transfer Response packets to the
master in the order of interrupt priority. Within an interrupt class, the responses shall be presented in order of command
completion.

If facility selection precedes the request for a Response packet, the slave shall only transfer the highest priority response
among those for the selected facility.

The master shall properly handle any Response packet that it receives, even if it is not necessarily the response type that
it expected.
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The master should not attempt to initiate the transfer of a Response packet before interrupts indicate the availability of
a response ready to transfer. If the slave has no Response packet to transfer upon receiving a request for one, it shall
terminate the attempted Information Transfer (without transferring any information) and not post the Successful bit in
Slave Status.

When a slave that supports Control of Bus at the Physical Interface is given control, it may elect to transfer a Response
packet or transfer data.

4.1.3 Physical interface error recovery considerations

Errors detected by the Physical In

Recovery proe
detected prio

neric protocol.

Device-Ge
hethe pot the error is

4.1.3.1 Recovery from unsuccessful Slave Status octet

The Slave Stat
slave prior to
Master Status

us octet contains the Successful Information Transfer bit, which is set to 0 if-any errors are dletected by the

transmission of the octet. This includes not posting Successful if the slave recognized bad parity on the
octet.

NOTE — The slaye does not change its Slave Status octet contents based on the contents of the Mastér Status octet.

Following a command transfer, if the Success bit in either the Master or the Stave Status octet is set to 0,
ignore the command. The master shall retransmit the command.

the slave shall

Following a data transfer, if the Success bit in either the Master-Or the Slave Status octet is set to 0, [the slave shall

terminate the

Following a r¢

command in progress. A response indicating the failure shall be generated.

sponse transfer, if the Success bit in either the Master or the Slave Status octet is set to 0,

retain the regponse in its buffer and attempt re-transmittal under the master’s control. The slave s
appropriate irffterrupt upon deselection.

4.1.3.2 Recovery from bad parity on the Slave Status octet

If the master
determine wh

detects a parity error or any.other invalid condition on the Slave Status octet, the slave
it has happened (as this i§_presented in the last state before deselection may occur).

Whenever an
packet transfe
Reset) to forg

nvalid condition is.detected in the Slave Status octet following a command, data, or Transfi
[, the master shall\use an ABORT command or a selective reset (either Logical Interface
e the slave to diseontinue execution of the command.

If an invalid cpndition js-dctected in the Slave Status octet following a Response packet other than Transfi

the slave shall
hall assert the

has no way to

er Notification
Reset or Slave

br Notification
€ is not aware

(typically Comjmand Comipletion), the master shall retry execution of the entire command because the slay
of its failure, gnd has released the buffer containing the Response packet.

NOTE — In the
issued commands

ommand
e that was u

1"y -
uccessful.

1 esponses with all the
to

pSE€ Ol a € 1nat gucuc 1C
in order to identify the on ns
If an invalid condition is detected in the Slave Status octet following an Asynchronous Response packet, the master has
no way of advising the slave that the Slave Status octet was not received correctly. Master-specific recovery procedures
may choose whether or not to accept the contents of the Information Transfer. If it is a condition that keeps recurring,

the slave shall generate another response.

NOTE — Under this circumstance the error recovery action cannot be certain to obtain the same information as was originally presented.

10
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4.2 Operation sequences

Operation sequences of the logical interface are controlled by the master, since it establishes the Bus Exchanges that
transfer information between the master and slave. Optionally, the master may give control of the bus to a slave; actual
control of the Information Transfer at the Physical Interface would then be performed by the slave.

The sequence of actions taken to execute operations between master and slave(s) is done as a series of Information
Transfers across the Physical Interface. Slave selection and deselection is done as necessary to communicate with the
desired addressee.

4.2.1 Slave prqcedures

The following procedures are not necessarily supported by every slave. The slave’s Attributes indicate-thpse which are
supported.

make yse of them to exert control of the facility. The use of the facility interrupts allows the master to determine
the fadility requiring service and the facility selection allows the master to direct an operation to the desired
facility]

a) Facility Selection and Facility Interrupts. When the slave supports facility selection and interrupts, tie master may

b) Slave Gontrol. When the slave Control of Bus is supported (Bus Acknowledge octet), the master mdy give control
of the [subsequent Information Transfer to the slave to allow it to detérmine whether to transfer a Response
packet|or data. The slave shall not set the Operation Out bits in-the Bus Acknowledge octet (i.p., attempt to
cause 3 command to be transferred).

¢) Queuef Facility. When the slave’s Attributes indicate that\a facility can operate in a queued envjronment, the
master| may issue more than one command for a facility.
4.2.2 Basic steps

The basic stepy performed by the master in carrying gut operations are

a) transmit Command packet to slave;

b) poll inferrupts;

¢) receivd response from slave;

d) transfdr data between master and-Slave.

These steps shall be as described(iny4.2.2.1 through 4.2.2.4.

4.2.2.1 Transmit Command-packet to slave

The master esfablishes*a Bus Exchange to transfer a single Command packet to the selected slave. The number of
commands tha{ can\be stacked at an addressee is defined in the Attributes.

Commands consist of variable Tength transfers, and some slaves may terminate the transfer based on the Packet Length
defined in the first two octets. If slaves require master termination of transfers, the length of the transfer is decided by
the master.

If the Master Status octet in the Ending Status sequence indicates an unsuccessful transfer, then the slave shall ignore the
received command. No Response packet shall be generated.

If the Slave Status octet in the Ending Status sequence indicates a successful transfer, the master need not retain the entire
Command packet.
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4.2.2.2 Poll interrupts

The master polls interrupts to know when to perform data transfers or receive Responses. The polling of a specific
interrupt from each of the slaves is performed by the Request Interrupt sequence of the Physical Interface. The presence
of an interrupt in any of the slaves is typically provided by the ATTENTION IN signal at the Physical Interface. The
master can choose to mask out interrupts by class from setting Attention (via the ATTENTION CONTROL command).

Even if a master has masked out all interrupts from setting Attention, it is still necessary to recognize that unsolicited
Attentions could occur (e.g., if an attached slave executed a Power On reset, the mask information would be lost, and an
Attention caused by powering on would be generated when its drivers were enabled).

If facility interrupts are supported by the slave, the master may poll facilities attached to a slave after receiving an interrupt
from the slave

NOTE — The slaye generates interrupts on behalf of the attached facility or facilities.

4.2.2.3 Receive Response packet from slave

Upon receiving an interrupt from a slave, the master establishes a Bus Exchange to transfer-the slave’s Regponse. There
is one exceptign to this action by the master: when the interrupt is Class 2 and the master is executing inla non-queued
environment With facility selection.

The master mty give control of the bus to the slave (if this function is supported) so that the slave can decide whether
to transfer a Hesponse packet or to transfer data.

If the Master $tatus in the Ending Status sequence indicates a successful transfer, the slave releases the R¢sponse packet
and deactivatep the interrupt; otherwise, it retains the packet until suceessfully transferred.

The Response| packet may indicate
a) the successful or unsuccessful completion of a command;

b) a notipe that data is to be transferred for a particular command,;
¢) the ogcurrence of an asynchronous event.

4.2.2.4 Transfer of data between master and slave

After receiving a Transfer Notification [0rwhen there is a Class 2 interrupt in a non-queued environment with facility
selection (see [4.2.2.3)], the master initiates a Bus Exchange to transfer data to or from the slave as rgquired by the
command identified in the response.\(If the slave is given Control of Bus, it sets up the direction of trangfer.)

The amount of data intended to/be transferred shall be determined by the slave (because it generates SYNC IN at the
Physical Interface). Whether Or not the ending Master Status indicates a successful input transfer, the slaye may release
its input data puffer. If {he'Slave Status indicates a successful output transfer, the master may release ifs output data
buffer.

If the master t¢rminates a data transfer, the characteristics of the slave shall determine whether or not it is ajn unsuccessful
transfer. To a [fixed block class of device such as disk, the transfer would be considered unsuccessful unleEs the transfer
was being Paused (optional feature) by the master. To a variable block class of device such as tape, master termination
would normally be considered successful and a short PhysicalBlock would be written.

If not Paused by the master, the Command Completion response shall identify the termination to the master (whether
or not the transfer was successful) as "Unexpected Master Status" in Machine Exception Substatus.

If the transfer requested by the command was completed successfully, unless overridden by Attributes, the slave shall

generate a Class 1 interrupt and a Command Completion response. If the transfer is unsuccessful, the slave shall generate
a Class 1 interrupt and report the appropriate status in the Command Completion Response.
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4.2.3 Operation sequence examples

The four steps described in the preceding subclauses may be used in a number of ways, and can best be illustrated by a
set of examples executing the same scenario in different implementations. In these examples, the data transfer for Facility
1 requires two transmissions because the slave paused (either unanticipated, or multiplexed) during transfer.

The examples attempt to define only major steps in the flow (e.g., deselection is implicit). To clarify direction of transfer,
the terms "transmit" are used for transfers out to the slave, and "receive" is used for transfers in from the slave. The term
"recognize” is used for polling because the master has a choice of alternatives when polling (between slaves, facilities and
masking).

rrupts and recognize Class 2 Interrupt from Slave 0
qve 0 and recognize Class 2 Interrupt from Facility 1

f) Pollin
g) Poll SI
h) Select
i) Poll ing
j) Poll SI
k) Select
1) Poll ing
m) Poll SI
n) Select

rrupts and recognize Class 2 Interrupt from Slave 0
ve 0 and recognize Class 2 Interrupt from Facility 0
lave O/Facility 0 and perform data transfer until terminated by(Slave 0
rrupts and recognize Class 1 Interrupt from Slave 0

lave O/Facility 0 and receive Command Completion ReSponse with "Successful” Status
rrupts and recognize Class 2 Interrupt from Slave

ve 0 and recognize Class 2 Interrupt from Facility\1

lave O/Facility 1 and perform data transfer untilterminated by Slave 0

k) Poll interrupts and recognize Class 1 Interrupt from Slave 0
) Poll Slave 0 and recognize Class 1 Interrupt from Facility O

m) Select Slave 0/Facility 0 and receive Command Completion Response with "Successful” Status
n) Poll interrupts and recognize Class 2 Interrupt from Slave 0

0) Poll Slave 0 and recognize Class 2 Interrupt from Facility 1

p) Select Slave O/Facility 1 and receive Transfer Notification identifying command

q) Perform data transfer until terminated by Slave 0

r) Poll interrupts and recognize Class 1 Interrupt from Slave 0

s) Poll Slave 0 and recognize Class 1 Interrupt from Facility 1
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)

Select Slave 0/Facility 1 and receive Command Completion Response with "Successful” Status

NOTE — Applications that implement multiple commands per facility in a non-ordered sequence, although not included in this example,
require the use of Transfer Notification Packets. This example represents the same scenario as the other examples in this clause.

4.2.3.3 Example of slave selection.

In this example, Transfer commands are sent to Facilities 0, 1 on Slave 0.

4.2.34

Select Slave 0 and transmit Command packet for Facility 0

Remain selected and transmit Command packet for Facility 1

Poll interrupts and recognize Class 2 Interrupt from Slave 0

Select[STave U and receive Transfer Notification identifying command for Facility 1
Perform data transfer until paused by Slave 0

Poll igterrupts and recognize Class 2 Interrupt from Slave 0

Select|Slave 0 and receive Transfer Notification identifying command for Facility 0
Perfonm data transfer until terminated by Slave 0

Poll ipterrupts and recognize Class 1 Interrupt from Slave 0

Select|Slave 0 and receive Command Completion Response for Facility 0 with !Suécessful" Statu$
Poll ifjterrupts and recognize Class 2 Interrupt from Slave 0

Select|Slave 0 and receive Transfer Notification identifying command for Facitity 1

Perform data transfer until terminated by Slave 0

Poll ifjterrupts and recognize Class 1 Interrupt from Slave 0

Select(Slave 0 and receive Command Completion Response for Facility 1 with "Successful” Statu

Examplle of slave selection and slave control of Bus

In this exampl¢, Transfer commands are sent to Facilities 0 and }on Slaves 0 and 1, respectively. This intrgduces implicit
Transfer Notifcation (i.e., only one data transfer is paused at a'slave, so the Transfer Notification can be implied when

the transfer is continued).

14

Select|Slave 0 and transmit Command packet:for Facility 0

Select|Slave 1 and transmit Command packet-for Facility 1

Poll irfterrupts and recognize Class 2 Interrupt from Slave 0

Select|Slave 0 and with Bus Control give Control of Bus to slave

Receiye Bus Acknowledge octet indicating Response (Operation In)

Receivye Transfer Notification identifying command for Facility 0

Master sets Bus Control (Data Direction)

Perform data transfer until.paused by Slave 0

Poll interrupts and recognize Class 2 Interrupt from Slave 1

Select [Slave 1 and with Bus Control give Control of Bus to slave

Receive Bus Acknowledge octet indicating Response (Operation In)

Receive Transfer{Netification identifying command for Facility 1

Masteg sets Bu§_Control (Data Direction)

Perform datd‘transfer until terminated by Slave 1

Poll intertupts and recognize Class 2 Interrupt from Slave 0

Select [Stave 0 and with Bus Control give Control to slave

Receive Bus Acknowledge octet with implicit Transfer Notification and Data Direction
Perform data transfer until terminated by Slave 0

Poll interrupts and recognize Class 1 Interrupt from Slave 0

Select Slave 0 and with Bus Control give Control of Bus to slave

Receive Bus Acknowledge octet indicating Response (Operation In)

Receive Command Completion Response for Facility 0 with "Successful” Status
Poll interrupts and recognize Class 1 Interrupt from Slave 1

Select Slave 1 and with Bus Control give Control of Bus to slave

Receive Bus Acknowledge octet indicating Response (Operation In)

Receive Command Completion Response for Facility 1 with "Successful” Status
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4.3 Multiplexed data transfers (optional)

Different computer system architectures will utilize the IPI, and a wide range of products may be intermixed on a single
cable. There are occasions in which a transfer may be terminated for either an unanticipated reason or a deliberate event.
The interface provides for both to occur via use of the Pause function at the Physical Interface. Command, and Response
packet transfers cannot be paused - only data transfers may be paused and continued.

It is necessary that a master be able to control some of the ways in which different products from different vendors coexist.
One important area is in ensuring equitable use of the bandwidth. A deliberate event to pause a transfer occurs when a
master wishes to prevent a particular peripheral from dominating the use of the interface during Information Transfers.

In an applicatiojn in which the master requests large data transfers, it is preferred that the master be able o predict the
use of the interface. The master can accomplish this by multiplexing transfers between addressees on a predictable basis.
The master may|define (in Attributes) the maximum number of octets to be transferred in any one data‘frangfer (a burst),
even though any single command may itself define considerably more.

A command forja 20Koctets data transfer to a slave with a defined 8Koctets maximum burst size would requijre three data
transfers in ord¢r to complete. The slave would pause after each 8Koctets burst and complete after the remjainder of 4K
was transferred.

4.3.1 Physical ]:terface Pause and Continue (optional)
The Physical Interface provides the ability to Pause and Continue transfers from both the master and the slav¢. The master
and the slave mgy use this function to interrupt a continuous data transfer, The slave shall transfer data in bufsts no longer
than those defijed or set in Attributes.
The master canfiot indicate any time dependency to the slave, only.whether or not the transfer is paused. However, the
slave can indicafe to the master some idea of the expected timé.period that the transfer shall be paused. |This is done
through use of {he Time-Dependent Operation bit in the Slave Status octet.

The meaning of] the bits shall be as follows:

Payse
’» Time-Dependent Operation

0 O No Delay

1 0 Short Delay
1 1 Long Delay
0 1 No More Data

If for some reaspn both the master and slave present the Pause bit in their respective ending status octets, the slave Pause
shall override thhe master Pause.

In the following descriptions (4.3.2 to 4.3.9), the term P/TDO refers to the setting of the Pause and Timg-Dependent
Operation bits in the Slave Status octet.

4.3.2 Slave pause‘a'ﬂd‘maot\«l Continue

The master controls the slaves that receive service. The master shall use Attributes to establish the size of transfer, defined
as a burst, to be multiplexed. During data transfers, when the burst defined by the master has been transmitted, the slave
shall terminate. If information is immediately available to resume transfer with another burst, it shall so indicate by
P/TDO=00. This condition can only occur on multiplexed burst boundaries.

If a slave Pauses with no information remaining in its buffer to be transferred, but it anticipates only a short delay before

information shall be available, it shall set P/TDO=10. If, however, the delay is expected to exceed the value defined in
Attributes, it shall set P/TDO=11.
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If it is deselected, the slave shall generate a Class 2 interrupt when it has more information to transfer (immediately when

P/TDO=00).

When a slave transferring information pauses at the end of a burst, the master may choose to deselect and poll the other
slaves, or remain selected and continue the transfer.

To continue a paused data transfer, the master shall re-select (if necessary), and resumption of the data transfer may or
may not be implicit, based on the mode of interface operation.

The slave shall always have a Transfer Notification packet prepared (if they are being used) so that if the master issues

a Response re

quest, the slave can respond with same.

4.3.2.1 Implic

it continue

If the master is executing Individual commands with Facility Selection, it can reissue the same Bus‘Contyol octet as for

the initial tran

If the master i
receive a Tran
the Bus Contr
a Response.

4322 Explic

If the master
reissue the sa

Alternatively,
Control of Buj
than one paus

sfer.

5 executing Queued commands to a slave that can have more than one pauSed transfer, the
sfer Notification Response packet to know which one is being continued. To do so, the m3

t continue

s executing Queued commands to a slave, but only one\ransfer can be paused per slave, t
e Bus Control Octet as for the initial data transfer

the master may provide the slave Control of Bussand the slave shall respond with the Data,
Accepted bits set in the Bus Acknowledge octet. The explicit continue prevents a slave, that
ed transfer and has been given Control of ‘Bus, from starting a second paused transfer.

to issue comman
which a master

NOTE — The pged slave is locked to the same transfer command nntil it is either successfully or unsuccessfully completed. It is po|

or request responses from a paused slave, but based on internal design a slave may or may not be able to compl
free a paused slave is to continue the dafaytransfer or abort the transfer command that is Paused.

4.3.3 Slave ¢

A slave may choose to pause data transfer due to an unanticipated delay encountered (e.g., repositioning, err
If so, the slavg shall terminate _the)transfer and set P/TDO=11. The master can deselect the slave and a
interrupt to advise that transfer ¢an be continued.

If the master Had deselected; when the slave is ready to continue the transfer, the slave shall generate a Cl4

ntrol of Pause and Continue

master has to
ster may issue

pl octet for a Response, or permit the slave Control of Bus and the slave'shall set up the data transfer of

¢ master may

Direction, and
can have more

sible for a master
. The only way in

OI correction).
wait a Class 2

ss 2 interrupt.

The master shall re-select and set the Control of Bus bit in the Bus Control octet. If the master did ndt deselect, the

master can refpain inaloop presenting the Bus Control octet, and being rejected by the slave until the sl

continue.

hve is ready to

If the master used the Control of Bus bit, the slave shall set the Data, Direction, and Control of Bus Accepted bits in the
Bus Acknowledge octet, and transfer shall begin after the master asserts the MASTER OUT signal.

4.3.4 Master control of Pause and Continue

When a master encounters a temporary interruption, sufficient to stop a data transfer, it shall initiate termination of the
transfer and set the Pause bit in the Master Status octet. The master may choose to deselect or remain selected to the
slave.

To continue a Paused data transfer, the master shall re-select (if necessary), along with the same settings in the Bus
Control octet used for the original command, then assert the MASTER OUT signal to restart the data transfer.
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The slave shall not generate a Class 2 interrupt, but if it encounters any error while Paused, it may generate either a Class

3oracCiass 1i

4.3.5 Uses

nterrupt.

The three basic uses that are made of multiplexing between addressees are described in 4.3.5.1 through 4.3.5.3.

4.3.5.1 One paused transfer per facility

arilito

Clbllll.y
nsfers being g
re-selection of
4.3.5.2 One pa
When Slave Se
Continuing a p4
master can reiss
4.3.5.3 Multipl
When Slave Se
requires the usg
a Transfer Noti

4.3.6 Anticipat

The master use

After the slave has terminated a burst data transfer, it\posts Slave Status with the Successful and the requisit¢

a) P/TDQ=00 Immediate Continuation Possible. On Read, next burst is already buffered and reag
On Write, the buffer-is free to accept next burst from master.

b) P/TDQ=10 Continuation.Possible after Short Delay. The slave expects a delay of less than the p
by the master in Attributes.

¢) P/TDQ=11 Continuation Possible after Long Delay. The slave expects a delay longer than the p
by~the master in Attributes.

d) P/TDQ=01 No More Data. The entire data transfer is now complete.

The Time-Depg

ave un to

/ have I.l[) lU 16 LU

he facmty '

ised transfer per slave

ection is used by the master, a slave may be able to multiplex only one transfer (defined b
used transfer does not require the use of a Transfer Notification (unless enabled by Attriby
ue the same Bus Control octet as for the initial transfer to indicate an_implicit Transfer N
e paused transfers per slave

ection is used by the master, a slave may be able to multipléx more than one transfer. Th

of Transfer Notification packets unless a master remains $elected. Upon selection, the slave]
fication packet to advise the master which paused datatransfer is going to be continued.

bd pause

HNCUuIrIcCIlt Udld
aselection and

y Attributes).
tes) since the
otification.

s application
shall present

Attributes to advise the slave of the burst size to be transferred during a multiplexed tragsfer.

P/TDO bits.

ly to transfer.

eriod defined

criod defined

are involved

ndent delay posted by the slave is an indication, and not a guarantee because many factors

hao-a-la

(e.g., a Short Délay

4.3.6.1 Master

1oy canld actnally SRE—fn e = H
coutgacruanty ot lUllE OReH-agRtoreseen—errorcondition U\a\,ull\,u}

stays selected

If the master chooses to stay selected to the addressee, it continues by issuing a Bus Control octet with the same settings
as on the original. If the slave cannot continue, it shall reject the Bus Control octet and use encoded Slave Status to advise

why.
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4.3.6.2 Master deselects

If the master deselects, the addressee shall assert its Class 2 Interrupt (and Attention if not overridden by ATTENTION
CONTROL) when it is capable of continuing the burst transfer.

The actions to

be taken are a function of the application (see 4.3.2.1 and 4.3.2.2).

4.3.7 Unanticipated pauses by the slave

If the slave encounters a condition that causes interruption of a data transfer (before reaching a burst boundary), it shall
terminate the transfer and advise P/TDO=1x in the Slave Status octet (continuation possible after Delay).

NOTE — P/TDO

00 is invalid, because if it could continue immediately, it would not have paused in the first place.

The master may choose to remain selected or not. The same actions that are defined in 4.3.6 for antiCipatg

be followed by

4.3.8 Unantic

The master ca
the continuatid

If a slave cann

NOTE — Close exgmination of a vendor’s specification is recommended because there are many conditions possible that could cause unp)

or require extensiv

the slave and the master in order to continue the transfer.

I)ated pauses by the master

not pause more than one data transfer to the slave. The next operaftion to the same addre,
n of the paused data transfer.

bt accept a master-initiated Pause, it shall set the Not Successful bit in the Slave Status oc

€ €ITor recovery.

4.3.9 Multipleked transfer mode identification

The different ¥
table 1.

vays of multiplexing transfers are defined ‘in Attributes. The various combinations shall b.

Table 1 — Different Ways of Multiplexing Transfers

Who Who Attribute Settings
Pauséd j|* Continued | ID/Octet/Bit 1D
(Pause) (Other)
M M 6B/4/5
S M 6B/5/5, 66,
6B/5/4 67
S S 6B/2/4,
6B/3/4

d pauses shall

see has to be

et.

redictable results,

£ as shown in

4.4 Data groupings

The basic unit of recorded data is the eight-bit octet. Octets are combined to form a PhysicalBlock, which is the recording
unit on the media, or may be combined to form a DataBlock, which is the master-defined unit of preference. Data transfer
between the slave or facility and the master may be in either PhysicalBlocks or DataBlocks.
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4.4.1 PhysicalBlocks

The PhysicalBlock size may be preset by the manufacturer of the device, determined by the slave, or by the master by
means of the appropriate command (FORMAT for disks and OPERATING MODE or ATTRIBUTES for tapes). Once
established, the PhysicalBlock size becomes an attribute of the facility until changed by another command. If a
PhysicalBlock size has not been established by the master, the default value preset by the manufacturer shall be used by
the facility.

Each PhysicalBlock on disks and on tapes that support the Update function shall be capable of being written (updated)
by a write operation without requiring the master to access or read any adjacent PhysicalBlocks.

For magnetic disks, this is typically provided by separation of recorded fields. One PhysicalBlock may be updated without
reading and rewriting any other PhysicalBlock contained in the physical space If PhysicalBlocks are recorded in a field
(e.g., sector) without intervening gaps, then an uncorrectable error in one PhysicalBlock may cause a“data integrity
exposure to one|of the other PhysicalBlocks.

For magnetic tapes, if the Update function is not supported, all data beyond the last write shall be, considdred invalid.

4.4.2 DataBlocKs
The DataBlock [size may be predefined by the slave, or it may be set by the mas$tér via the appropriafe command
(FORMAT or ATTRIBUTES for disks and OPERATING MODE or ATTRIBUZTES for tapes). If a DataBjock size has
not been established by the master, the default value preset by the manufacturer-shall be used for the faciljty.

For disks, a rese{ or loss of power from the slave or facility shall not cause the_DataBlock size to change. Oncg established,
the DataBlock sjze remains unchanged until a new FORMAT, ATTRIBUTES, or OPERATING MODE |[command is
issued.
For tapes, a resgt or loss of power from a slave or facility may cause the DataBlock size to change. The DdtaBlock size
may need to be fe-established by the master (see vendor specification).

4.4.3 Extents

An extent is a cpntiguous number of blocks beginnaing at a specified starting address. An extent may be as fmall as one
block, or as largp as the entire addressable area of a partition (or volume, if absolute addresses are used).

Extents are primparily used in association with transfer and positioning commands. However, they are also usefl to describe
master-definablq partitions.

4.4.4 Partitions

These are addregsable areas<on a volume, and may be either slave-defined or master-defined.

For disks, each partition is a contiguous range of blocks that begin on a physical boundary (on disks, this |s typically a
cylinder boundaty)

For tapes, a partition is defined as a contiguous addressable area. On tapes that are not preformatted, no extent range
is normally possible, and data shall be written from the beginning of a partition. If a tape uses preformatted addressable
areas, then a contiguous range of blocks defines a partition.
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4.4.4.1 Slave-defined partitions

4.4.4.1.1 Data partition

The slave shall define for each facility an addressable data area known as the default data partition, which is available to

the master for

data storage. There is only one default data partition per facility.

For tapes, the slave may define additional data partitions that define storage space in addition to the default data partition.

4.4.4.1.2 Maintenance partitions

The facility m{

assignment to
internal micro

are implementation dependent and shall be described in the vendor specifications.

The slave-defihed maintenance areas are available to the master via the OPERATING MODE command.

4.4.4.2 Maste

44.4.2.1 Da

r-defined partitions

partitions

The master maty choose to subdivide the default data partition into smaller ones.

For disks, ea
commands th

For tapes, oncf
is chosen by ug
commands aft

partition, other than the default data partition, requires that a Partition ID be assoc

t address data (this may be implied by an Alias,address).

er a partition change need not supply @ partition ID.

4.4.4.2.2 Maintenance partitions

The master m
partitions may

The master-de

fined maintenancerareas are only accessible via the OPERATING MODE command.

4.4.5 Alternate data areas

The slave may
If a PhysicalB]

iy include space that is dedicated for functions other than user data storage. These may dng
describe media defects; diagnostic read and write operations; support functions, sugh-as
fode routines; ef cetera. The placement of non-user data storage areas and the algorithms-for

hy have the need to define.dreas that are excluded from normal data accessing. Up to eig
be defined by the master. These shall be allocated by the slave from the default data part

map_defective PhysicalBlocks to alternate blocks in order to create a defect-free data area
pbck‘has been assigned to an alternate data area, it shall be accessible during normal operatio

lude areas for
the storage of
hccessing them

ated with any

e a partition is addressed, the slave or facility shall continue processing in that partition until § new partition
e of a Partition Parameter, or until a volulne is de-mounted (if the partition is on the volum

). Subsequent

t maintenance
ion.

for the master.
hs in a manner

transparent t

PN +
UIC IIIadster.

4.4.6 Physical groups

It is possible for a manufacturer to organize a disk with variable block sizes (as in IPI-2 Format 2 in ISO/IEC 9318-2) such
that there is more than one PhysicalBlock per identification field. The identification field shall be read in order to access
any of the PhysicalBlocks within the Physical Group.
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4.5 Media addressing definitions

IPI disk transfer commands are multiple block transfers across physical boundaries. The addressee positions itself to the
Data Address given in the Command packet, locates the block, and begins execution of the command. All read and write
transfer operations utilize physical (PhysicalBlock) or logical (DataBlock) addresses, unless overridden by the Absolute
Addressing modifier in the Data Address parameter. The absolute method of addressing is available for master-specific
use when there is a need for a device-unique addressing mode of operation.

IPI tape transfer commands may be multiple block transfers across physical boundaries. Both explicit positioning (using
a Data Address) and implicit positioning are supported. If a Data Address is supplied in the transfer command and the
addressee supports explicit positioning for transfer commands, the addressee positions itself to the Data Address in the

Command packet, and begins execution. Tapes that support implicit positioning begin execution at the
element follow|ng the last operation. The command modifier determines which recorded element is next-$
may be changegl between any two commands.

For tapes whic
indicates that t

4.5.1 Absolute

Absolute addre
disks), or by us
be accomplishe

For disks, typic
where C is the
from 0 to H-1,
Sector addressg
sector, and the

For tapes, valug

numbers run fjom O to n and may be either PhysicalBlock or DataBlock values.

Absolute addrg

4.5.2 Physical
Physical addreq

On disks, Phy

support both types of positioning, the presence of a Data Address field in the Command Ext
he master intends explicit positioning; otherwise, implicit positioning is used!

addressing
ssing uniquely identifies a location by specifying address values thatare implementation dep
ng Position commands to properly position the media (as on tapes). On tape, positioning W
d by using the SPACE BLOCK/FILE MARK command to feach the desired position.
nl values include cylinder address, head address, and seCtor address. Cylinder addresses run f]
humber of tracks per disk surface; each possible valuedepresents a particular cylinder. Head
where H is the number of read/write heads on the.drive; each possible value represents a pa
s run from 0 to S-1, where S is the number of sectors per track; each possible value represq
sectors are numbered consecutively.

bs may include track number, relative block number, ef cerera. When used, track numbers are

sses are associated with the media, and references may occur across partition boundaries.

addressing
sing uniquely identifieés a location by specifying address values that are implementation dej

sicalBlocks _use:‘the same format (typically cylinder, head, sector) as Absolute addres

PhysicalBlock
differences inc
mapping, and i

PhysicalBlock

nddress of ‘@’given sector may be different from that sector’s absolute address. Factors le

hext recorded
ince direction

ent parameter

endent (as on
ould typically

rom O to C-1,
addresses run
rticular head.
ents a definite

unique. Block

pendent.

sing, but the
ading to such

de partitions, multiple PhysicalBlocks per sector, multiple PhysicalBlocks per identification field, defect

d references cannot occur across partition b

ndaries.

On tapes, PhysicalBlocks use the same format as Absolute addressing (Blocks and File Marks), except that positioning
may be explicit with Data Address or implicit (no Data Address). Alternatively, the SPACE BLOCK/FILE MARK

command is us

ed to reach the desired position on the media.
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4.5.3 Logical addressing

For disks, logical addressing uses DataBlock addresses to reference data in partitions, within which all DataBlocks are the
same size. DataBlocks in each partition are addressable through a linear address space numbered from O to n-1, where
n is communicated to the master via Attributes.

For tapes, logical addressing uses DataBlock addresses to reference data in partitions. DataBlock sizes may vary within
a partition, and are addressable through a linear address space. The DataBlock address may be augmented by a track
reference to speed positioning, which is vendor specific.

Logical addressing permits the master to use DataBlocks that are a multiple or sub-multiple of PhysicalBlocks. It is the
responsibility of the slave to manage the necessary blocklng and unblockmg of data and the slave attrlbutes shall identify
whether or nofitise . - sidered when
DataBlock ang

PhyswalBlock sizes aredlfferent

LogicalBlock ¢

ddresses are associated with the partition, and references cannot occur across partition bopindaries.

4.5.4 Media defect management considerations

Media defect 4
11.4 for com

voidance is managed in IPI slaves and facilities using several types of entries in the defect lis
nd implementation and annex C for a tabular representation of defect list management).

[ (see 11.3 and

The facility manufacturer’s flaw map is specified by the device-level interface“Jvis used to initialize the slave’s Working
Permanent defect entries the first time a facility is formatted.

For each facil

and use of this

Temporary de

Manufacturer’
defined in the
Initialize mod

Suspect Permg
they are identified to the slave via a WRITE DEFECT LIST command, and the actual substitution of repla

during a FOR
time.

Defects identi
effect, there a

Entries can bd
FORMAT or

Any of the de
be read using
created or app

y, a slave shall retain information that allows it to avoid‘defective media in real time. The
Working set of defects is slave specific. The combinéd contents of the Working Permanen
fect entries reflect the condition of the slave’s Working set of defects.

5 defect list entries in the Working Permanenr,defect list cannot be removed by any action
IPI command set. Working Temporary defeet list entries are removed by a FORMAT com
fier set.

nent and Suspect Temporary entries are provided to contain the identity of defects between

MAT or REALLOCATE command. Suspect entries are moved to the corresponding Worki

ied as Suspect entriesvare still in the master’s DataBlock addressing space. If automatic re:
€ no Suspect defeetentries.

added to the Working Temporary defect list by specifying their addresses in defect list par
REALLOCATE commands.

fect entries (Working Permanent, Working Temporary, Suspect Permanent, and Suspect T
the Read Defect List command. Only Suspect Permanent and Suspect Temporary defect ¢

Fepresentation
and Working

of the master
mand with the

the time when
cement media

ng type at that

llocation is in

hmeters of the

Emporary) can
Entries may be

ended using the Write Defect List command.

The following example is intended to illustrate the condition of the various defect management structures in a hypothetical

slave that imp

a)

b)
Sasd
¢) Execu

d)
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lements all of the available features after the following actions:

FORMAT the drive for the first time since its manufacture;

efective;

te another FORMAT command;

Issue a REALLOCATE command identifying addresses 50 and 150 as defective;

Issue a WRITE DEFECT LIST command with the Permanent modifier set, and a parameter identifying address
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e) Issue a WRITE DEFECT LIST command with the Temporary modifier set, and a parameter identifying address

10.

Table 2 shows an implementation of defect management procedures by the slave. However, this table by no means
describes a complete implementation. The types of addresses indicated are intentionally vague to avoid any assumptions
on reallocation technique. In an actual implementation addresses would be expected to be a mixture of DataBlock and
Absolute addresses.

4.6 Interf:

Table 2 — Manufacturer’s Original Flaw Map and Slave’s Defect List

MANUFACTURER'S ORIGINAL FLAW MAP ON FACILITY:

Defect Address

SLAVE'S DEFECT LIST:

4.6.1 Actual Addresses

At the Physical

IPI Physical In

permits addresging of up to 255 facilities.

4.6.2 Selection

The Level 1 int|
on a master, or
used in this me

address of a fad

4.6.3 Comman

Addresses

i Addresses

120
130
Original | Perm/ | Working/ New
Address Temp Suspect Addness
5 Perm Working 200
10 Temp Suspect
50 Temp Working 201
120 Perm Work ifg 202
130 Perm Working 203
150 Temp Working 204

ice addressing definitions

Interface, a facility has an address-that is unique, and is used by the slave to accomplish
erface Facility Selection restrictsvaddressing to 16 facilities. The IPI Device Generic Lo

erface defines a Selection mechanism that allows selection of a slave or facility. Any one of
(optionally).any-one of up to 16 facilities on any of the 8 slaves may be physically selected.
hod is called-the Selection Address. It contains at least a Slave Address, and may or may ndt contain the
ility (which may or may not be a synonym).

election. The
ical Interface

up to 8 slaves
The address

Device-Generic commands contain a Slave Address and a Facility Address as part of the basic Command packet. The Slave
Address in the Command packet is compared to the value contained in the Selection Address. The Slave Selection
Address has a valid range of 0 through 7, and if the Slave Address is not the same in the command, the command is

rejected.

If the Level 1 interface utilized slave selection (i.e., there is no facility component in the Selection address), the Facility
Address is not compared to the Selection Address. Therefore, the Facility Address can range from 0 through 255 (X FF).
The value of 255 denotes that the command is addressed to the slave, and not to a facility.

Device Generic Command Set for Magnetic and Optical Disk Drives
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If the Level 1 interface utilized facility selection, then the Facility Address in the Device-Generic command is compared
to the address of the facility contained in the Selection Address. In this case, the Facility Address is limited to the range
of 0 through 15. If not the same as the Actual Address or a Synonym, the command is rejected.

4.6.4 Facility Address
The Facility Address is the address contained in the Command packet. It may be an Actual address, a Selection address,

a Synonym address, or an Alias address.

4.6.5 Synonym Addresses (optional)

Without the infroduction of Synonyms, a Facility Address of 00-OF would specify a particular physical faCiljty. There are
cases in which| a master would like to use a Facility Address to reference a different physical facility than would be
addressed if th¢ Facility Address in the command were used directly. For instance, if one facility is nbt operptional, it may
be advantageoys to utilize a different facility in the place of the malfunctioning facility in a way that'is tranpparent to the
master’s normgl operation, thus not impacting operating systems software.

Another situatjon occurs when the Operating System has predefined the characteristics 6f'da device based ¢n its address.
For instance, three disks and a tape may have Actual addresses 0, 1, 2, and 3 assigned 4t the Physical Interfpce. However,
if the host compputer’s Operating System assigns disk addresses as 0-7 and tape addrésses as 8-F, a Synonym address may
be used to refgrence the tape by Facility Address 8.

Synonyms can glso be used to provide pseudo device-queuing in the Operating'System. Many existing Opefating Systems
do not dispatclf more than one I/O request to a device. This is inefficient when the slave to which the devices are attached
is capable of optimizing multiple requests to the same device. More thafi one Synonym address may be asgigned to each
Actual Addresy, to overcome the software limitation.

After a Synonym has been set up as equivalent to the Actual address, all Facility Address references thdreafter in the
Command packets may refer to the Synonym as well as the Actual address. The exception to this occurs|if an original
Actual Addresq is reassigned as a Synonym.

Synonym addr¢sses are limited to the range of 00-OFif they are to affect the Physical Interface selectjon. Synonym
addresses may pe used in the range 00-FE for Logical Interface addressing.

The Attributes|of the slave shall indicate whether or not Synonym addressing is supported since it is optiopal. Synonym
addressing may| be supported by the slave at.the Physical Interface (00-OF Selection) only, Logical Interfacq (OOFE) only,
or both. If Synonym addressing is not supported, any attempt to invoke this function shall cause a Commdnd Exception
condition.

IF Synonym addressing is supported, a Synonym address shall be used to map a Facility Address to an Aftual address.
Whether Synoftym addresses ;are-supported or not, Facility Addresses shall be initially mapped to Actua] addresses in
which the samg value corresponds to an existing physical facility. Facility Addresses that do not correspopd to physical
facilities and have not been redefined are invalid.

Synonym addregses are.different from Alias addresses (i.e., the Facility Address can be either a Synonym o1 an Alias, but
not both).

4.6.6 Alias Addresses (optional)

The use of an Alias allows the Facility Address of a command to be mapped to a data partition within a facility (Aliases
cannot be used to address maintenance partitions). If the Facility Address of a command is the address that corresponds
10 an Alias assignment, that command may not have a partition parameter as a part of the command (i.e., a command
may not have two partition parameters, whether explicit or implied. However, Combination Commands may reference
multiple facilities, and thus one partition parameter per referenced facility is allowed.).

Partitions permit the master to define more than one addressable data area per physical volume. Reference to these
partitions may be made by prefixing every Extent parameter with a Partition parameter, or by assigning an Alias address.
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The ATTRIBUTES command may be used to assign Alias addresses to each partition. Alias addresses may be assigned

in the range of

00-FE.

After Alias addresses have been set up as equivalents to the Partition of a facility (which may be referred to by either an
Actual or a Synonym address), all Facility Address references thereafter in the Command packets refer to the Partition

of that facility.

Alias addresses in the range of 00- OF do not affect the selection of the Physical Interface.

Alias addressing is optional, and the Attributes of the slave shall indicate whether or not it is supported. If Alias
addressing is not supported, any attempt to invoke this function shall cause a Command Exception condition.

An Alias address maps into a Facility Address and a data partition. The Facility Address that was obtained as a result
of an Alias shall then be mapped 1nto a phy51cal facﬂlty, thus it could be sub}ected to an exnstmg Synonym address or map

directly to a physt

parameters.
Alias addresses
not both).

4.6.7 Partition

A partition par

For disks, if ng
partition param|

For tapes, if no

Partition param

partitions.

Partitions are a
reserved for ide
Partition identi

Partition identification numbers are facility specific: The same partition number on different facilities may n

reference the sd

4.6.8 Commun

Communicatior
commands that

are different from Synonym addresses (i.e., the Facility Address can be either a Synonym or

parameters
imeter can be used with a command that references a facility.

partition parameter is supplied, then the default data partitiom on the facility is assume
cter is implicit by an Alias).

partition parameter is supplied, the current partition shall be used.

eters on the OPERATING MODE command arerequired for the master to gain access to

signed identification numbers. Partition zere'is the default data partition. Fifteen partition
ntifying maintenance partitions. Partitions 10-FE are used for partitioning of the default d
fication FF is reserved.

me portion of each facility.

cation addresses (optional)

provide this extension shall be as defined in the Generic Command Set for Communicatio

licit partmon

an Alias, but

d (unless the

maintenance

s (01-0F) are
ata partition.

Ot necessarily

devices require afextension to the two-level addressing of the IPI. The CONNECT and IDENTIFY

ns document.
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4.6.9 Address

examples

Table 3 — Table of Equivalents. for Slave

To keep track
of equivalents,

The FF in the
(if logical), an:

4.7 Slave

The manner in

Facility Address Facility Address

Actual Address or Synonym Actual Address or Synonym

Partition ID Partition ID
Descriptions Descriptions

00 00 FF Actual Address 10 00 22 Alias
01 01 FF Actual Address 11 02 25 Alias
02 02 FF Actual Address 12 01 42 Alias
03 03 FF Actual Address 13 08 17 Alias (to a Synonym)
04 FF FF  Not attached 14 01 1A Alias
05 FF FF_ Not attached 15 1B 23 Alias (to a Synonym)
06 FF FF Not attached 16 FF FF Not assigned
07 FF FF Not attached 17 FF FF Not assigned
08 03 FF Physical Synonym 18 FF FF  Not assigned
09 FF FF Not attached 19 02 FF Logical Synonym
OA FF FF Not attached 1A 01 FF Logical Synonym
0B FF FF Not attached 1B 03 FF Logical Synonym
0C 00 FF Physical Synonym 1C 00 FF Logical Synonym
0D 01 FF Physical Synonym 1D FF FF Not assigned
OE 01 FF Physical Synonym 1€ FF FF Not assigned
OF FF FF Not attached 1F FF FF Not assighed

of the relationship between Synonyms, Aliases, and Actual addresses, the slave needs to m
Table 3 illustrates how the relationships can be maintained.

I in the third column it identifies that it is not a partition ID reference.
and facility conditions

which a slave or facility responds to @ command is determined by its condition. The conditi

is significant only when the slave is in the P-Available condition.

The condition

of a slave or facility is affected by its intrinsic as well as its operational characteristics (e.g.,

capable of command queuing may be L-Available when it is active, whereas a slave that can handle only

at a time woull

d be Not L-Available whén active).

hintain a table

second column of table 3 is used to identify that thefacility is not attached (if physical), gr not assigned

bn of a facility

a slave that is
pbne command
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Figure 1 illustrates the hierarchy of slave conditions.

: 1990 (E)

4.7.1 Interface

To assist the rg

Applies to:
Not P-Available P-Available Port
Not Operational Operational Slave
P-Blsy Not P-Busy Port
Not L-Available L-Available Port
L-Blsy Not L-Busy Port

v

Figure 1 — Hierarchy of Slave Conditions

conditions

ading of the following, the terms "accept” and\"execute" are noted in quotations to em

meaning. All conditions are port relevant, except Operational;’which is applicable to the slave.

4.7.1.1 P-Availgble

This condition
implies that thg
Interface by res
octet.

4.7.1.2 Not P-A

ndicates that the slave is installed and capable of responding to the Physical Interface. T]
device is properly cabled.and is powered on. The P-Available condition is detected at
ponding to the Request Interrupts Sequence with Power On (Bit 3) asserted in the Reque

vailable

This condition ipdicates that the slave is not installed, is disabled, or is otherwise incapable of responding tg

Interface.

4.7.1.3 Operati

phasize their

his condition
the Physical
st Interrupts

the Physical

bnal

This condition qualifies P-Available. The Operational condition indicates that the slave is capable of processing Bus
Exchanges. It also indicates that the slave is detected at the Physical Interface, if the slave is able to respond to the
selection sequence by asserting SLAVE IN, or if the slave asserts Ready (Bit 5) in response to the Request Slave
Interrupts Sequence.

Device Generic Command Set for Magnetic and Optical Disk Drives

27


https://iecnorm.com/api/?name=b9275aba8303a698636ecdd2c897705c

ISO/IEC 9318-3 : 1990 (E)

4.7.1.4 Not Operational

This condition qualifies P-Available. The slave is unable to respond to a selection sequence. The Not Operational
condition is detected at the Physical Interface if the slave does not set Ready (Bit 5) in response to the Request Slave
Interrupts Sequence.

NOTE — The slave is capable of providing a response to a Command packet directed to a facility that is Not Operational. A non-operational condition
at the slave will be detected at the Physical Interface (e.g., lack of response to a selection attempt by the master).

47.1.5 P-Busy

This condition qualifies Operational and implies that the slave is capable of processing Bus Exchanges but not on this port

because it is c
the slave is at
address, or if

4.7.1.6 Not P:
This condition

detected if the
or if the slave

4.7.1.7 L-Available

This condition

4.7.1.8 Not L-

This condition

4.7.1.9 L-Bus)

This condition
the master.

4.7.1.10 Not I

This condition|

4.7.2 General

irrently selected or reserved to another port. The P-Busy condition is detected at the Physil
le to respond to the selection sequence by asserting SLAVE IN, but does not returfoits
he slave asserts Busy (Bit 6) in response to the Request Slave Interrupts Sequence.

Busy

does not assert Busy (Bit 6) in response to the Request Slave Interrupts Sequence.

Available

qualifies Operational and indicates that the slave can process Bus Exchanges at this port.

cal Interface if

bit-significant

Operational is

slave responds to the selection sequence by asserting SLAVE IN and returning its bit-significant address,

indicates that the slave can "accept" a command from.the master.

indicates that the slave can "execute" a Bus Exchange from the master, but cannot "accept

indicates that the slave can:t€spond to Bus Exchanges, but is not capable of "executing" a ¢

-Busy

indicates that.the slave can "execute" a command from the master.

conditions

4.7.2.1 Active

The addressee

has accepted a command, has outstanding status, or both.

4.7.2.2 Inactive

The addressee

28

has no commands or status outstanding.

" a command.

pmmand from
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4.7.2.3 Status

The addressee

4.7.2.4 Reset

ISO/IEC 9318-3 : 1990 (E)

Pending

has status (either asynchronous or in response to a command), to send to the master.

The addressee is in an initial condition in which it has no cognizance of past events. This condition can come about as
a result of an external reset by the master, an internal initialization procedure (e.g., following a power-on sequence) or
an unsuccessful internal recovery attempt from a severe error.

4.7.3 Operating-statas

Slaves provide
or into an ope

A slave that is ]
this condition.
a double mean

Within IPI-2 (
interface and r
Ready status tg

Within IPI-3 (I}
no concept of }
able to process

There are threg
Three polls shd
in table 4.

predictable status on their ability to process commands, especially during a power-on, either
ating environment after maintenance.

Not Operational is incapable of processing Bus Exchanges, but may be able to communicate v
At the Physical Interface, the Request Interrupts octet can be used to obtaimReady status,

ng.

Pevice Specific Command Set), Ready has the connotation that the{device is both opera
pady for data (e.g., if it is a removable media device, the media is(mounted). When an IPI-2
a Request Interrupts, it is able to process Bus Exchanges (Operational) and can process I

Device Generic Command Set), the conditions Operational and Ready are separated because
Ready, which is a facility concept. When an IPI-3 slave-r€ports Ready status to a Request I
Bus Exchanges (Operational).

Request Interrupts bits that the master can use‘te build a matrix of information about the a
Il be used to build the matrix of Power On, Ready, and Busy. The possible combinations sha

Table 4 — Possible Combinations of Request Interrupts Bits

At system start

vhat is causing
but Ready has

tional on the
slave reports
Data Controls.

the slave has

nterrupts, it is

tached slaves.
Il be as shown

Power [Ready| Busy Slave Condition

0 X X Nothing happening at the slave
(Not P-Available)

1 0 1 The slave cannot respond to other than Request
Interrupts (e.g., it is Busy running diagnostics)
(Not Operational)

1 0 0 The slave can respond to Request Transfer Settings
and Request Slave/Facility Interrupts
(Not Operational)

1 1 0 The slave is able to process Bus Exchanges
(Operational)

1 1 1 The slave can process Bus Exchanges, but is
currently Busy and unable to do so on this Port
(P-Busy)
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4.8 Multiple ports (optional)

Multiple porting includes both manual and programmed static switching (a single slave or a slave and all of its facilities)

and dynamic switching (controlled by the master) between two or more IPI ports.

There may be two or more IPI physical ports at the slave and two or more ports at a facility. Any combination of more
than two ports between slave and facility, Enable/Disable controls, and the IPI logical constructs for assigning facilities

to a physical port are the minimum configuration for multiple port implementations.

It is assumed that two or more slave ports will be connected to different masters and two or more facility ports will be
connected to different slaves, but there is nothing that prevents connection of more than one port to the same master or

same slave.

When part of pll of the resources of a slave or facility become dedicated to performing tasks for a poft, there is an
allegiance estaplished between the slave or facility and the port. Unless otherwise stated, a slave.or facjlity may have
allegiance to oply one port at a time. The following description assumes, but does not require; that data) transfers and

Response pacKets always pass through the port that received the corresponding Command, packet.

4.8.1 Slave swjtching

There are many different ways of employing a port switch within a slave; however, as viewed by the magter, the slave

switches all appear to be either physical or logical.
The following fapabilities are represented in figures 2 and 3:

a) The State Machine represents handling all non-selected states;

b) The Bps Exchange Logic represents the Bus Contro}/Ending Status sequence, which may or may fot include an

Infornjation Transfer;

c) The Lpgical Protocol Execution Logic represents decoding and executing Command packets and formulating

Respopse packets as well as controlling the\facilities if they are logically distinct from the slave;

d) The Ljimited Logical Protocol Execution Logic represents decoding and executing Command packets and
formulating Response packets for.atdeast the Priority Reserve command while the slave is implicitly or explicitly

reserved to the other port;

e) The Fltlll Logical Protocol Execution Logic represents decoding and executing Command packets arjd formulating

Respopse packets as well.as controlling the facilities if they are logically distinct from the slave.
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4.8.1.1 Physical switch

The Physical switch appears at the Physical Interface as in figure 2. As long as the slave is P-Available, it can execute non-
selected bus states. When the slave is Not P-Busy, selected bus states can also be executed. When the slave is P-Busy, the

master receives

a Busy in the Selection sequence.

IPI A

STATE MACHINE

IPI B

STATE MACHINE

0<:

4.8.1.2 Logicall
The Logical sw
the master may
and data (if thq

The Logical By

BUS EXCHANGE
LOGIC

LOGICAL PROTOCOL
EXECUTION LOGIC

FACILITIES (if any)

Figure 2 — Physical Switch

switch
jtch appears at command decode and execution as’in figure 3. When a slave is equipped wi

slave is ready for a data transfer).

is that Command packet execution does not proceed for that port. If the master does become aware of the B

it is through th
the encoded st}

e command buffer(s) becoming full and Command packets being rejected with an appropr
itus field of the Slave Status, Octet.

select and transfer commands (provided that<the slave has room for the packet), responsg

sy (L-Busy) state of the slave may never be sensed by the master since the only effect of thg

th this switch,
s (if pending)

e L-Busy state
usy condition,
ate setting in
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IPI A IPI B

STATE MACHINE

STATE MACHINE

BUS EXCHANGE
LOGIC

BUS EXCHANGE
LOGIC

LIMITED

LOCICAL _RROTIOCOL

LIMITED

LOCIOAL _DRNTACAL
TOTTCR

4.8.1.3 Mixed
The operation
Mixing the twg
4.8.2 Facility

There are man|
switches. The

slave port. The
between two o

The slave may

a) Throu
(Intery

b) The sl

T T RUTOCOT

EXECUTION LOGIC EXECUTION LOGIC

FULL
LOGICAL PROTOCOL
EXECUTION LOGIC

FACILITIES (if any)

Figure 3 — Logical Switch

switch types

of slaves that employ both Physical and Logical switches is not covered in this part of I
types of switches at the slave is implementation dependent, and their interaction is not d¢

witching

ways to implement a facility port switch, but as viewed by the master, there are only two ty
irst resides within the slaye,.where the slave establishes an allegiance between a facility an

[ more slaves.
report the state of the facility switches to the master in several different ways:

ph the slave’siown port switch reporting mechanism; that is, Physical switch (P-Busy) or I
ention Required Substatus in a Response packet).

ive can‘use the Slave Status Octet in the Bus Exchange.

SO/IEC 9318.
tfined.

pes of facility
d a particular

second switch point resides at a logically, and possibly physically, separate facility that cap be switched

Logical switch

c) The sl

ave-cat 1018}}] mask—the fa\,i};‘ly switch—from—the-master b_y mauagiug attof the fdbiiily Switches itself.

In some configurations, there may be both a facility switch at the slave and a facility switch at the facility. For most facility
operations, the master cannot distinguish between the two types of facility switching, except for disabling a facility port
and performing resets.

32

Device Generic Command Set for Magnetic and Optical Disk Drives


https://iecnorm.com/api/?name=b9275aba8303a698636ecdd2c897705c

ISO/IEC 9318-3 : 1990 (E)

4.8.3 Slave static switching

Static switching means that a slave and all of its facilities are made P-Available/Not P-Available at an IPI physical port.
This is accomplished by manual controls or the PATH CONTROL command. The Enable/Disable controls alter the
connection appearance by making it P-Available on only those ports that are enabled. Static switching is implemented at
the Physical Interface.

If a manual port control switch is defined for a port, the port control switch has two positions: Enable and Disable. Any
port control switch may independently be set to Enable or Disable; thus, any number of ports (including all ports) may
be set to Enable or Disable at the same time.

The external form of the port control switch is not specified (e.g., it may be a manually operated switch, or an operator
accessible contrpl panel, or a console function). The only requirement is that an operator be able to alter [the setting of
the port controf for a port.

While a slave port is disabled, no signals shall be received by the slave from that port.

Programmed cdntrol of the ports is accomplished by the PATH CONTROL command, which.provides thg capability to
ble any or all of the ports.

orderly command disabling of a slave port takes effect under the following circumstances:

sical Interface on that port is in the IDLE state;

¢ port control is set to Disable;

re no current or pending commands or responses.for any selection address of the port;
re no responses pending for the port;

re no unterminated Chains, Sequences, or Orders for the port, and no facilities assigned t¢ the port are
active.

A slave port is
requests for th
requests shall

is not delayed
control switch

isabled in an orderly manner either manually or by PATH CONTROL. The slave shall continue to accept
port until all other conditions requiréd for the disabling of the port are satisfied. The acceptance of these
event the disabling of the port unfil the requests are completed. To ensure that the disablipg of the port
ndefinitely, the master shall stop ‘sending requests and deselect the slave on the port thaft has its port
et to disable.

A slave port cap only be disabled in a destructive manner by the PATH CONTROL command. It causes gll current or
pending commgnds for the slave portand all non-asynchronous responses to be lost.
4.8.3.2 Enabling a slave port

The enabling of a slaye.pert takes effect when its port control is set to Enable and the Physical Interface qn that port is
in the IDLE state. Any Asynchronous packets to be communicated through a slave port that is disabled shall remain

pending until the‘port becomes enabled or cleared by an appropriate reset. The event of a slave port becqming enabled
shall cause an nerated

Enabling a port shall allow pending Asynchronous packet(s), if any, to be presented to a master. Only the last occurrence
of an Asynchronous packet per interrupt class is retained for each addressee unless cleared by an appropriate reset.

4.8.4 Facility static switching
Static switching means that a facility is made P-Available/Not P-Available at a slave IPI physical port (either for an

individual slave port or for the slave in general) or at the interface between the slave and facility, if present. This is
accomplished by manual controls or the PATH CONTROL command.
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The Enable/Disable controls alter the connection appearance by making the facility P-Available on only those slave ports
or facility ports, or any combination of slave and facility ports, that are enabled. These controls may operate at the slave

or at the facility.

If the manual port control switch is defined for any port, the port control switch has two positions: Enabl

e and Disable.

Any port control switch may be independently set to Enable or Disable; thus, any number of ports may be set to Enable

or Disable at the same time.

The external form of the port control switch is not specified (e.g., it may be a manually operated switch, or an operator-
accessible control panel, or a console function. The only requirement is that an operator be able to alter the setting of

the port control for a port.

While a facility
packet, depending on the slave’s logical implementation.
Programmed ¢

Enable and Disable any or all of the ports at both the slave and the logically separate facilities:

4.8.4.1 Disabling a facility

4.8.4.1.1 Disabling a facility at a slave port

The manual of]
or an individu
(Facility Selec
Disabled; ther¢ are no responses for the facility pending for the port that is being Disabled; and the facilit

When a facility

port is disabled, its Not P-Available condition is signalled in either the Slave Status Octetoy

pntrol of the ports is accomplished by the PATH CONTROL command, which provides th|

port control at the slave is set to orderly Disable; the slave shall continue to accept requesty

until all other
requests shall

conditions required for the disabling of the-facility for that port are satisfied. The accep
event the disabling of the port until the requests are completed. To ensure that the disablin

I
is not delayed%ndeﬁnitely, the master shall stop sending requests and deselect the slave on behalf of the
port whose pogt control switch was set to disable.

4.8.4.1.2 Disabpling a facility at a facility port

When the facility’s port control is separated from the slave, the facility port disable is determined by th
logical interfade. The slave may or may not be able to continue operation until all pending commands and §
been processed. If the slave cannot continue, the slave may terminate all commands with an appropriate Rq
until the orderfly termination takes effect. If the slave can continue, the disable takes effect at the same timg

had control o

The destructi
causes all co

4.8.4.2 Enabli

the facility switch.

disabling’/of a facility port at the slave or facility, performed only with a PATH CONTR
and($) and non-asynchronous responses for the slave port or facility port, or both, to be

the Response

e capability to

orderly command disabling of a facility at the slave takes effect when the facility port contrgl for the slave
al slave port is set to Disable; the Physical Interface of<the slave is not selected on behalf]
ion); there are no non-stacked, individual, or queued commands for the facility on the pof

of the facility
t that is being
y iS not active.

from the port
fance of these
b of the facility
facility for the

e slave/facility
esponses have
sponse packet
as if the slave

OL command,
lost.

ng a facility

4.8.4.2.1 Enabling a facility at a slave port

The enabling of a facility port switch at the slave takes effect when the facility’s port control is set to Enable and the
Physical Interface is not selected on behalf of the facility. All Asynchronous packets generated at the slave for a facility
that is disabled shall remain pending until the port becomes enabled or are cleared by an appropriate reset. Enabling a
facility shall allow pending Asynchronous packet(s), if any, to be presented to a master. Only the last occurrence of an
Asynchronous packet per interrupt class shall be retained for each addressee unless cleared by an appropriate reset.
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4.8.4.2.2 Enabling a facility at a facility port

The enabling of a facility port switch at a logically separate facility takes effect when the slave/facility interface protocol
permits it. The event of a facility port becoming disabled or enabled shall cause the slave to generate an Asynchronous
packet for all slave ports at which the facility is enabled.

4.8.5 Slave dynamic switching

A slave’s dynamic switch may be implemented using either physical or logical switches. In all of these cases, the slave can
appear in one of two accessibility modes: Switched or Neutral. Following an internal reset, the slave enters the neutral

state.

Interrupts for a
interrupt; howg

4.8.5.1 Neutra

In the Neutral
that is enabled

4.8.5.2 Switche

When a slave ¢

on behalf of a
indicated by th

There is not ne
to determine the cause of the L-Busy condition, or a Bus Exchange that provides Alternate Port Exceptic

be completed.

Whenever an a
slave shall conf

Command pack
packet. The ge
Attributes.

4.8.5.3 Implici

The slave’s por
to the exclusio
the exclusion 0
one port to th

on behalf of th
and the slave i

port are only presented when the slave is capable of transferring the Response packet assoc
ver, logical switching does not require the slave to be in the neutral state to transfer Resp
Mode

Mode the slave has no allegiance to any port. This means that the slave may perform taskj

d Mode

nters the Switched Mode, part of the resources of the slavé_become dedicated to performi
single port. The slave thus has an allegiance with that-port. With the Physical switch, thig
P other port(s) presenting a P-Busy indication during)the selection sequence.

cessarily any indication of what the master can detect with the Logical switch. The master m

[ tempt to access a slave is rejected because it is switched to another port (whether P-Busy o

et at the port or the slave executes an appropriate internal reset, it shall cancel the pending |
neration of the P-Busy Asynchronous packet, but not the associated interrupt, may be §

Hy switched

| switch becomes implicitly switched whenever the slave starts performing operations on behs
of the gther port or ports. For the Physical switch, this means that one port has accepted
the other port or ports. In the Logical switch, this means that Command packets are being
exclusion of the other port or ports. The allegiance to the port remains as long as the operat
port. The allegiance ceases when the operation or series of operations on behalf of the port

ated with the
bnse packets.

b for any port

ng operations
allegiance is

iy not be able
n Status may

- L-Busy), the

truct an Asynchronous packet for transmission over the requesting port when the conditign that caused
the access to Be rejected no longer exists. While this Asynchronous packet is pending, if a queued sl

ave accepts a
Asynchronous
uppressed by

|f of one port
a selection to
processed for
ions continue
hire completed

Another use of the implicit allegiance is the ability of a slave to maintain an allegiance to a port that has a not Busy
interrupt pending. In this case, the slave does not return to neutral when the deselection occurs, but establishes and
maintains an explicit allegiance to the interrupting port for the length of time specified in Attributes.
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4.8.5.4 Explicitly switched

Explicit allegiance of a slave with a Physical switch is controlled solely by Priority Select/Priority Hold mechanisms at the
Physical Interface. See ISO/IEC 9318-1 for specific details.

Explicit allegiance of the slave’s Command Execution port switch is established by the PORT ADDRESS command with
the Reserve modifier set. The slave establishes an allegiance to the IPI port over which the Command packet was received
when the command is executed and the port switch is either neutral or switched or the port over which the packet was
received. This is not necessarily immediate in an individual stacked or queued environment.

The allegiance ends when the slave has executed the PORT ADDRESS command with the Release modifier set and the
Response packet is transferred to the master, or in a Logical switch, is stored in a buffer that can be read by the master
regardless of the-state-of-the port switch. - The allpgianrp also ends when the slave returns to the neutral mode for reasons

other than a PORT ADDRESS command (e.g., reset).

4.8.6 Facility dynamic switch

When the dypamic switch is present in a facility or in a slave on behalf of a facility, itymay also appepr in either the
switched or neutral mode.

Facilities may also be shared between two or more slaves, with different slaves conhected to ports of th¢ same facility.

4.8.6.1 Facility neutral mode

The slave may communicate on behalf of the facility over any IPI slav€ port that is enabled.
When an Asypchronous packet (other than one associated with dynamic switching) is issued on behalf of a[Neutral facility,

the packet shpll be transmitted over all slave ports that are enabled. The facility condition shall remain as| Status Pending
until the packet has been transmitted over all ports for which' transmission is due.

4.8.6.1.1 Fadjlity neutral mode at the slave port

Following a glave reset, the facilities affected by’the reset become available to all slave ports. The comrphunication over
each slave pdrt shall be subject to the samelrules as defined for a single port.

4.8.6.1.2 Faqlity neutral mode at the facility port

Following a geset of the faciljty,-the facility shall enter the neutral mode and become available to all slqves attached to
it. The comipunication over, €dch facility port shall be subject to the same rules as defined for a single port.

4.8.6.2 Facility switched mode

When an attg mpt 10 access a fac1111y is re]ected because the fac111ty is in the Swnched mode the slave shall construct a
Command Ce ARy ’ : g port when the
condition that caused the access to be rejected no longer exists, except if 1t was caused by a reset. Whlle this Asynchronous
packet is pending, a queued slave’s acceptance of a Command packet for the facility shall cancel the pending Asynchronous
packet at the port.

While in the switched mode, parts of the facility become dedicated to the slave that caused the switched mode to be
entered. The facility may have an implicit or explicit allegiance to any slave whose port is Enabled.
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4.8.6.2.1 Facility switched mode at a slave port

In the switched mode, the facility is associated with a particular IPI port of the slave.

Because of the various types of port switches at the slave, the slave may or may not be able to respond to Bus Exchanges,
Information Transfers or combinations of these on behalf of the addressed facility.

4.8.6.2.2 Facility switched mode at a facility port

In the switched mode, the facility is associated with a particular port of a facility that is logically separated from the slave.

4.8.6.3 Implicitiy switched facilities
A facility beconjes switched to a slave implicitly when the slave initiates execution of a command addressed {o the facility.
If the Commangl packet that established the implicit allegiance specified a chain to another Command padket, then the

implicit allegiance ends when the last command in the chain of commands for that facility has-béen completed as described
previously.

4.8.6.3.1 Impli]itly switched facilities at a slave port

If the Command packet that established the implicit allegiance did not specify a'Chain to another command, the implicit
allegiance ends when the Response packet is prepared to be transferred to(the master.

The implicit allegiance may end sooner if the slave, facility, or botlnare returned to the Neutral mode for some other
reason (e.g., reset).

. Under these cir¢umstances, a facility may be Status Pending as-viewed from one port of a slave and L-Availaple as viewed
from another.

An Asynchronops packet on behalf of a facility pending’at a slave port does not establish an allegiance between the slave
port and the fadility.
4.8.6.3.2 Impliditly switched facility at a facility port

If the Command packet that established the implicit allegiance did not specify a chain to another command, the implicit
allegiance at a logically distinct fagcility ends when the following actions occur:

a) The opg¢ration corresponding to the Command packet that established the allegiance is completed By the facility;
b) The infprmation-nécessary to construct the Response packet has been made available to the slave

¢) The slaye pérmits the facility to return to neutral.

IO o o

1 11 M < +£ 41 £ M - At +l AL 4 1 <l £, 1o
The 1mp11c1t allegiance-may-end-soonerif-the tacHty-1sreturned-to-tnerveutrarmoacfor-some-other-reasot (C.g., reset).

Implicit allegiance between the facility and the slave is controlled by the protocols of the slave/facility interface.

4.8.6.4 Explicitly switched facilities

Explicit allegiance is established when a PORT ADDRESS command with the Reserve modifier set is executed by the
slave to which the facility is attached. The explicit allegiance ends when a PORT ADDRESS command with the Release
modifier set is issued by the master and is executed by the slave to which the facility is attached. The master/slave/facility
allegiance continues, however, since the PORT ADDRESS command establishes an implicit allegiance. The allegiance
ends as outlined in the subclause on implicit allegiance, 4.8.6.3.
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4.8.6.4.1 Explicitly switched facilities at a slave port

An allegiance is established between the facility and the slave port over which the Command packet was transmitted.

4.8.6.4.2 Explicitly switched facilities at a facility port

An allegiance is established between the slave and the facility port over which the slave communicates with the facility
when the command is executed.

4.8.7.1 Multiple allegiances

Some applicat
being establis
performance,

4.8.7.2 Explic

The master/sld

ons require the concept of a single master/single slave or single master/single slave/Single facil
hed with implicit and explicit allegiance for all Information Transfers to be expanded
Fesiliency, or both.

it group allegiance

ve or master/slave/facility allegiance is expanded to include the €xplicit allegiance of a slave

to a single ma

two or more glaves, or either of the two previous cases with two or morelinasters operating in a cohere

further Com
Response pac

4.8.8 Alternate port notification of changes

Any time that
all the alterna

shall report Format Completed status to_advise the attached master(s) that re-initialization procedures m4

for continued

Similarly, any
Attributes aff
alternate port:
report Attriby
necessary for ¢

4.9 Reset

ster connected to multiple ports of a slave, a single master connected to multiple ports of a

and packets will be accepted. In this case, the Data Information Transfers and the Comma
kets always are returned over the port that regeived the corresponding Command packet.

a FORMAT command is completed (successfully or otherwise), an Asynchronous packet
e ports that are enabled, except-the one over which the command was received. The Asynch

use of the facility.

time that an ATTRIBUTES command (with Load or Save modifier) is successfully comp
ct anything other \than those specific to a single port, an Asynchronous packet shall be
that are enabled; except the one over which the command was received. The Asynchrono
te Update Completed status to advise the attached master(s) that re-initialization proce
ontinued-use of the port.

i
The explicit allegiance is established and relinquished with the PATFHRCONTROL command, just as in the
operations, with the exception that a PORT MASK PARAMETER is used to identify the group of p

ty relationship
for reasons of

br slave/facility
cility through
manner.

single reserve
ts over which
d Completion

hall be sent to
ronous packet
y be necessary

leted, and the
bent to all the
is packet shall
tdures may be

4.9.1 External reset

Any external reset in the form of a Master Reset or Selective Reset, received over the Physical Interface, can be presented
by the master at any time regardless of the condition of the slave or facilities. It shall not affect facilities that are switched
to another port. The reset shall cause the facilities switched to the master asserting the reset to return to Neutral in
addition to establishing the reset condition at the facilities.

The Selective Reset octet provides for resetting the Physical Interface, the Logical Interface, or the slave (as at Power On).

Following the reset condition, the master anticipates that the slave and the affected facilities will become Operational.
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reset

When a slave internal reset occurs, an Asynchronous packet is generated, indicating the condition of the slave. The status

of each facility

that is affected by the reset should be broadcast over all ports that are Enabled.

Facility resets associated with an internal reset are handled in a slave- dependent manner. It is the slave’s responsibility
to properly manage the facilities in light of the alternate facility ports, if they exist.

4.10 Bus octets

The Bus Octets| shall be used as defined in ISO/IEC 9318-1, with the additions described here.

4.10.1 Facility

the slave, they
facility selectio

The Facility Se&ection and Request Facility Interrupt octets are optional. When the facility interrupts are

4.10.2 Bus Control octet

The Bus Contryg

Bit 5 -

Bit 4 -

Bits 3-0 -

4.10.3 Bus AcKnowledge octet

The Bus Acknd

selection & request facility interrupts octets

provides a means for the master to direct Information Transfers toca specific facility.

reserved, set to zero.

Control of Bus. When Bit 4 = 0, the master shall control the Bus Exchange, with the Bus

Information Transfer (the slave’s setting shall override that of the master).

set to zero.

supported by

rovide a means for the master to determine which facility is interrupting and the class of infterrupt. The

bl octet of the Physical Interface permits Bits 0-5 to be defined according to the Logical Infterface level.

Control octet

defining the subsequent Information Transfer! When Bit 4 = 1, the slave is allowed to coptrol the Bus
Exchange. If the slave accepts Control of*'Bus, the Bus Acknowledge octet shall define tHe subsequent

wledge octet is optienal. When it is supported by the slave, it provides a means for the master to turn

control of the hus over to the slave)so the slave can determining whether to perform a Response or a dafa transfer.

Bit 5 -

Bit 4 -

Bits 3-0 -

reserved, set.10 zero.

by setiing the appropriate bits in the Bus Acknowledge octet (which shall override any
master).

Control.of Bus Accepted. When Bit 4 = 1, the slave shall define the subsequent Information Transfer

etting by the

NOTE — When Bit 4 of the Bus Control octet is set to 0 (Master control of Bus Exchange), the slave shall ensure that Bits 0-7

of the Bus Acknowledge octet are set to zero with correct parity.

set to zero.
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4.10.4 Master Status octet

Bits 5-0 of the Master Status octet are defined as optional in the Physical Interface, ISO/IEC 9318-1, and their uses are
defined in the slave’s Attributes.

4.10.4.1 Bit definitions

Bit 5 - Pause. When Bit 5 = 1, the master is informing the slave that there is more information to transfer in
order to complete the just-ended Information Transfer.

Bit 4 - Slave-Slave Operation Completed. When Bit 4 = 1, the dominant slave is noting that the slave-to-slave

Information

Bits 3-0 -| Encoded Status. When Bits 3-0 of the Master Status octet are defined by Attributes as

the foll

0000
0001
to
1010
1011

1100
1101

1110
1111

owing optional capabilities of the Physical Interface are supported:

Control of Bus: 1011 to 1101
Double Octet Mode: 1111

No Encoded Status
reserved

Illegal Response Code - the master did potirecognize the previously transm
packet.

Trancfore—hauva haan onmanlatod (coo Dhucica]l Tntorfono TQﬁITEC 0318 1’ fOr further

3
TTHOTTIatioO TTASICUTS Have— DU SO PIo U a— (OO yoToaT— it oo Tt IO o7 T

description of this bit).

being Encoded

Ending Status, the following definitions apply. The use of some of these values’is'applichble only when

tted Response

Information Transfer Type Error - the transfer type identified in the Bus Acknowjedge octet was

incorrect.

Information Transfer Direction Error - the transfer direction identified in the Bup Acknowledge

octet was incorrect.

reserved

Odd Octet Transfer - the last transfer of a double octet contained only one octet
(on BUS A).

4.10.4.2 Valid combinations

Figure 4 illusfrates the valid combinations of the Master Status octet:

of information

7 6| 5 4 3-0
0| 0|l *| * | 4012, 1100, 1101
0| 1|} * | * (0000, 1011
11 0| * | *XN+-0000, 1111
| | L— Valid Master Status Encodings
{_ L— Slave-Slave Operation Completed
Pause
Bus Parity Error

Successful In

* indicates the bi
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formation Transfer

t setting may be either 0 or 1.

Figure 4 — Valid Combinations of the Master Status Octet

Device Generic Command Set for Magnetic and Optical Disk Drives


https://iecnorm.com/api/?name=b9275aba8303a698636ecdd2c897705c

ISO/IEC 9318-3 : 1990 (E)
4.10.5 Slave Status octet

4,10.5.1 Bit definitions

Bit5 - Pause. When Bit 5 = 1, the slave is informing the master that there is more information to transfer in
order to complete the just-ended Information Transfer.

Bit 4 - Time-Dependent Operation. When Bit 4 = 1, the slave is informing the master that the Operation
requested in the just-ended Information Transfer will take enough time to complete that deselection may
be desirable.

Bits 3-0 - Rreoded—Slave—Status: B 0—-of—the—Slave-Statd ibutes as being
Encoded Slave Status, the follow definitions apply. The use of some of these values_is dpplicable only
when optional capabilities of the Physical Interface are supported:

Facility Selection: 0100, 0111
Data Streaming;: 1001
Double Octet Mode: 1111

In some slave implementations it may not be possible to respond with some of the (defined status
conditions (e.g., a slave may implement a modular design such that.utcan accept a command into a buffer
and post Successful Information Transfer as a complete and Separate function from pxamining the
command, and determining that a Bus Control Reject condition exists. In such an imp]ementation, a
Response with associated Substatus would have to be presented).

0000  No Encoded Status

0001  Bus Control Reject because it conflicts with*current Command context, or becayse there is no
response pending.

0010  Bus Control Reject because addresseéean accept no more commands (e.g., if onlyjone command
can be issued per addressee, that addressee already has an outstanding command; if more than
one command can be issued, the.eommand buffer has overflowed).

0011  Bus Control Reject because an\Asynchronous packet that is pending from the gddressee shall
be transmitted before any ether Bus Control can be accepted.

0100  Selected Facility Busy.

0101  Bus Control Reject due-to outstanding Interrupt(s) (e.g., Response stack is full|because Class
1 Interrupts have not-been accepted).

0110  Bus Control Rejectdue to an unsupported Bus Control

0111  Bus Control Reject due to an illegal facility address.

NOTE — Fhis is required because only slave selection can be verified at the Physical Interface.

1000  Command Out Bus Control Reject due to unsupported Command packet length.
1001  SYINC OUT count not equal to SYNC IN count.

1010 ~Master termination (in some implementations this is an abnormal condition).
1011 ~Internal Slave Error

1100~ Command Out Bus Control Reject due to Intervention Required

1101  reserved

M 3 A,
vCo

NOTE — This condition occurs after selection, when the master would not expect a Bus Control rejection. If the master
deselects then the slave owes the master an interrupt to indicate the Busy condition no longer exists. If the status occurred
on a data request then a Class 2 Interrupt would be presented. If not then a Class 1 Interrupt would be presented. If the
master remains selected the slave cannot present an interrupt. If the status occurred on a data request then a Transfer
Notification packet (if supported) would be presented on the next Command In Bus Control, or the data request serviced
if the next Bus Control is for data. If not a data request, then a Class 1 Machine Exception "Addressee No Longer Busy"
would be presented.

1111  Odd Octet Transfer - the last transfer of a double octet contained only one octet of information
(on BUS A).
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4.10.5.2 Valid combinations

Figure 5 illustrates the valid combinations of the Slave Status octet:

7 6 5 4| 3-0
00| * | * | 0001 through 1100
0| 1| * | * | 0000, 1111
110 * | * {0000, 1111

' ‘ L— Valid Slave Status Encodings

L_ L Time Dependent Operation

Pause
Bus Parity Error
Successful Information Transfer

* indicates the bit setting may be either 0 or 1.

4.10.6 Reques
The three intej
Class 3 - C
Class 2 - T|
Class1-S

See 4.1.2.1 for

4.10.7 Selectiv

Any Selective H
(e.g., to enable

The Selective R
the Logical Int

Figure 5 — Valid Combinations of Slave Status Octet

interrupts octet

rupt classes, listed in order of descending priority, shall be defined as follows:
ritical Status Pending

ransfer Pending

fatus Pending

description of interrupts.

e Reset Control octet

Reset, with Bits 0,1, or 2 set, or without any Bits 0-3 set shall cause the slave to enable its dri
a slave that may have been disabled as the result of a preceding MAINT state).

feset Control octet of the Physical Interface (ISO/IEC 9318-1) permits Bits 0-3 to be defined
prface level. These bits have been commonly defined by the present command sets as follg

Physical Interfac¢ Reset. The slave shall reset the Physical Interface at the port over which
received, and setjthe port to neutral.

Interface<Reset has no effect on any facilities controlled by the slave, and does not rese
reservations or pending Response packets.

Logical Interface Reset. The slave shall reset the Logical Interface at the port over which

vers/receivers
according to
WS:

the octet was

t any explicit

the octet was

réecived, and set that port to neutral. All slave and facility commands (active and queued)

and pending

Bit 0 = 1 {
Bitl =1 -
Bit2=1-

42

responses from the resetting port shall be reset. All facilities with an allegiance to the reset port, and all

neutral facilities shall be reset with a Logical Interface Reset or equivalent (i.e., alternate

port(s) at the

facility are not affected. Implicit reservations are reset, but explicit reservations are not affected).

Slave Reset. The slave shall re-initialize as at Power On, which means that it shall exec

ute its Initial

Microprogram Load procedure (if any) and reset itself to an initial functional condition, with no

commands active or responses pending.

NOTE — this typically means that, on the basis of slave implementation, all information in the slave will be lost

(see 4.9.2).
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All facilities with an allegiance to the reset slave and all neutral facilities shall be reset with a Logical
Interface Reset or equivalent (i.e., alternate port(s) at the facility are not affected. Implicit reservations

are reset, but explicit reservations are not affected).

NOTE - Facility resets, other than Physical Interface Reset and Logical Interface Reset, are handled by the ABORT command.

Slave Release.

The slave shall release its interface drivers in the same manner as it would upon

recognition of the MAINT state. The slave shall not execute a Reset but the drivers are to remain

released on the port over which the reset was received until recognition of another reset

4.11 ATTENTION IN signal

The Device-Gg¢
of interrupts n
that require at

4.12 Infor

Information tr.

4.12.1 Packet

As shown in figure 6, packets are transferred between master and'slave in either Single Octet Mode (SO
POM) (see ISO/IEC 9318-1 for further information). In Single Octet Mode, Command pa

Octet Mode (I}
are transmitteg
octet of every

neric implementation requires that the selected slave not assert ATTENTION 1IN to ifidicat
ceding service. It is assumed that the selected slave can use Responses to advise the master
ention. When a slave is selected, it shall negate its ATTENTION IN signal (if assérted) for the duration
of the selectioq.

mation transfers

insfers include Command packets, Response packets, and data.packets.

transfer conventions

pair of the packet is transmitted on BUS Avand the other octet is transmitted on BUS B.

on BUS A, and Response packets and data-are transmitted on BUS B. In Double Octet N

Single Octet Mode Double Octet Mode

BUS A or B BUS A BUS B

First Octet First Octet | Second Octet

Next Octet Third Octet | Fourth Octet
Other Octets Other Octets
Last Octet Next Octet Last Octet

Figure 6 — Octet Transfer Positions

e the presence
of any events

M) or Double
tkets and data
Mode, the first
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4.12.2 Bit significance conventions

As shown in figure 7, whether in Single Octet Mode or Double Octet Mode, bit 0 is always the least significant bit of the
octet and bit 7 is always the most significant bit of the octet.

Octets are transmitted on the bus with their least significant bit (the represented bit 0) as bit 0 of the respective bus (i.e.,
if an octet is transmitted in Single Octet Mode, the least significant bit of the octet is transmitted as bit 0 of BUS A). If
a pair of octets is transmitted in Double Octet Mode, the least significant bit of the first octet (as represented in this part
of ISO/IEC 9318) is transmitted as bit 0 of BUS A and the least significant bit of the other octet is transmitted as bit 0
of BUS B.

Single Octet Mode Double Octet Mode
BUS A BUS B BUS A | BUS B
7-0 7-0 7-0]7-0
7-0 7-0 7-0|7-0

Figure 7 — Bit Positions

4.12.3 Octet significance conventions

As shown in figure 8, whether in Single Octet Mode or Double Octet Mode, thedowest addressed octet of a field is always
the most signifjcant octet and the highest addressed octet of a field is the least significant octet.

Single Octet Mode Double Octet Mode
BUS A BUS B BUS A | BUS B
mso mso mso

lso lso lso

Figure 8'— Octet Positions

The most significant octet is transferred first in a-multi-octet field (e.g., a four-octet field) followed by a two-octet field,
as shown in fighre 9.

Octet Positions Bit Positions
BUS A | BUS B BUS A | BUS B
mso mso-1 1F-18 | 17-10
lso+1 Lso OF-08 | 07-00
mso lso OF-08 | 07-00

Figure 9 — Sequence of Octet Transfers

4.12.4 Command and Response packet conventions

Defined fields are fixed in position, even though not all may require valid contents for a particular command or response.
Optional length information, variable-length information, or both shall be presented via parameters that append to the
packet-type fields.

Throughout commands, responses, and parameters only single octet fields can begin on an odd octet boundary, all other
fields always begin on an even octet boundary, and all values are represented as 16- or 32-bit fields (e.g., a one-octet field
and a value needing only 24 bits are not compressed into four octets, but expressed as a one-octet field, a reserved octet,
and a four-octet field of 32 bits).
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4.12.5 Data transfer conventions

Data is transferred between master and slave in either single octet mode or double octet mode. In double octet mode, the
octet on BUS A shall always be considered as being first, and the other octet on BUS B shall be second.

Owing to the difference in ordering of the data fields between different computers (micro, mini, mainframe, or vendor
dependent), there is no definition of either octet significance of data transferred over the interface.

Data is always transferred in the same sequence, independent of the host computer’s data structure. The ordering
difference of the host computer can be of major significance if the slave is required to interpret data, as it will have to
be cognizant of the host computer’s ordering scheme.
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S Message packet structure

5.1 Conventions

5.1.1 General organization

The command and Response packets vary in length, and the first octet pair of each packet contains a count of the number

of octets in the packet. The next six octets of the command and Response packets are identical in format. Both packet

types may or

Fields defined) within the basic packet (six octets for commands and eight octets for responses) are fixed in
though not al} may require valid contents for a particular command or response. Conditional orvariable
both, is presented via parameters appended to the basic packets.

5.1.2 Paramefers

Parameters arg passed as lists in which each parameter defines its length and is self-identifying. The param
to pass specific information in the packet that is relevant to the command op-response.

Parameters mpy contain multiple fields and be up to 254 octets in length;* Some commands and respor

parameters a
varies depend
verify that all

Fields in para
DOM), unless
octet shall be
represented i

A parameter list may contain more than one parameter of the same type. The parameters shall be treat

in the same sq
can make extd
be executed by

5.1.2.1 Param

Parameters shlr

master (M), t
parameter is ¢
The column

bit-significant

ay not have a parameter list that contains non-structured information.

ended to the basic packet, and others may have one orfnore. The length and format of thd
ng upon the command or response, as well as the ordering, size, and number of parameters.
the parameters required by a specific command are ‘present.

meters are required to start on an even octet boundary (even boundary octets are transferre
they are the second octet of a pair of single.oCtets. Wherever necessary to maintain this 1
used so that the next field shall begin,as an even octet. Only single octets and data
other than octet pairs - all numerical values are represented as 16-bit multiples.

quence as that defined by the.master. COPY, SEARCH and COMPARE are examples of {
nsive use of the same paraméter type multiple times to specify relatively complex comman
/ the slave.

eter documentation

Il be documented throughout as shown in figure 10. The @ column is used to identify wh
¢ slave (S),or both (B) can specify the parameter. The Length column contains the legend
f variable Jength, or may be reduced in size. The Octet column represents the range of a |
X/b defines whether an octet is encoded or bit significant. Hex values are shown frd
fields-are shown as 0-7. The DEF column is used to show defaults.

position, even
nformation, or

eter list is used

ses require no
parameter list
The slave shall

1 on BUS A in
ule, a reserved

$trings may be

bd by the slave
ommands that
d sequences to

ether only the
"n + 1" if the
articular field.
m 00-FF and
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LTH{ID|OCTET|X/b|DEF

Figure 10 — Parameter Documentation
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5.1.2.2 Parameter length

The Parameter Length shall always begin on a 16-bit boundary, (i.e., it shall always be transferred on BUS A of a double
octet transfer). It is one octet in size, and the length defined does not include itself.

The value x’00° is a padding octet in the parameter list that is skipped over and ignored. All masters and slaves that
operate with Command packets shall be able to handle padding octets; given the different processors and micro-processors
in use, some implementations may only be able to build a parameter list on boundaries other than octets.

Padding octets, if any, required by the Physical Interface shall be ignored (e.g., in Double Octet Mode, the packets
transferred across the Physical Interface are a multiple of two octets, so the master and the slave shall ignore the

remaining octet if the basic packet plus the parameters is not an even number.

A parameter

y be reduced in size if fields at the end are not required. An effort has been made to placet

likely to be negded at the end of parameters. All parameters that may be truncated (i.e., reduced(n-siz
Parameter Length noted as "n + 1" in the tables.

5.1.2.3 Param

The identificat
commands (sex
associated resp

00 In
01 N(
02 Cd
03-0F g
10-1F  SI3
20-2F F4
30-4F Cd
50-9F Cd
AO-BF rd
CO0-CF Cdq
DO-EF V¢
FO-FF

An ID of x’00’

shall not be pr|
as a continuati
than 254 octet
assigned, are
are reserved fo
shall be define
that may be in
the host.

eter 1D

on (ID) of each parameter is specific to the command being executed, unless it is gene
t 5.5). The Parameter ID is one octet, permitting up to 255 kindsvof parameters per ¢
onse. Parameter IDs are assigned as follows:

yalid

DP

ntinuation of Preceding parameter
served

ve Major Status

cility Major Status
mmon parameters
mmand parameters
served

mmunication parameters
ndor-Unique parameters

Host Adapter Unique parameters

shall be invalid and the command shall be rejected with an Invalid Parameter Substatus. 4
pcessed, but ignored and skipped over in the parameter list. An ID of x’02° shall identify t
n of the preceding parameter of 254 octets. This ID cannot be used to continue a paramete]
5. IDs from 10-4F({ where assigned, are defined in this clause of the document. IDs from
bmmand unique(and are defined in the command description clauses of this document. ID!
" the specific.use of Communication commands. IDs from DO-EF are Vendor Unique and, w

erpreted by the Host Adapter, which is responsible for issuing commands over the interfac

he fields least
), have their

ric to several
ommand and

An ID of x’01’
his parameter
r that was less
50-9F, where
5 from CO-CF
here assigned,

by the vendor specification. IDs from FO-FF are reserved for use of the host system for any commands

e on behalf of

5.1.3 Message

packet representation in the document

In 5.2.2, the packets are shown in a vertical representation that illustrates the physical position of fields (see also 4.12).
Only the Control Command packet is illustrated as it would appear on the interface for both SOM and DOM modes. All
other packet representations are only in DOM mode because the information is completely repetitive between the two,
and DOM representation occupies less space on the page. The horizontal format used elsewhere in this part of ISO/IEC
9318 is intended to enhance readability, by representing the packets as they would appear in memory.
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5.2 Operation Command packets

Commands to the slave occur as message packets issued to the slave via Information Transfers. There is a limit of one
command per Information Transfer. Every command shall cause the slave to return a response when the command has
been completed. The response may be implicit at the Logical Interface if the "Inhibit Operation Response on Success"
attribute is set by the master. Response packets contain status that notifies the master whether or not the command was
successful and, if not successful, why not. Commands to the slave may be Control, Position, Transfer (Primary or Other),
Combination Transfer, or Diagnostics. The basic Command packet is six octets in length. Parameters may be appended
to each command, and the size of the parameter list is included in the Packet Length field. The slave is responsible for

checking the fi

elds that apply in a Command packet for consistency and validity.

5.2.1 Fields in

S5.2.1.1 Packet

Packet Length
in octets. Pack
the Physical In
to determine t

NOTE — If the P|

recreating it in asspciation with the packet should be provided.

5.2.1.2 Command Reference Number

The Command

Command packets

Length

contains the actual length (it may be odd or even), of the entire packet, jnicluding paramef

he presence of parameters on commands that may or may not requirévparameters.

icket Length is used to control a Direct Memory Transfer and it is not transfetred into memory with the packe

ers, expressed

et Length does not include the two octets of the Packet Length field itself,"nor any null octet required by
terface in DOM. The slave shall use this value to perform a consistency-check on the packe

t received and

{, some means of

Reference Number field contains a value thatcidentifies individual commands from a ma

ter. The slave

echoes the Command Reference Number in a Response pagket to identify the associated command. Whé¢n the slave is

capable of que
unique identifi
received. With
forms a uniqu
Command Ref
the command)

S5.2.1.3 Slave A

The Slave Add
detection. The
Command pack
error status. F
Address shall i

h
9

identification number for each command per addressee per port, and the master may
prence Number when the comman@is no longer outstanding, (i.e., after receiving the Respo

ddress

ress is a value between x’00-07°, and is included in the Command packet to assist in slave §

slave accepting a-€Command packet shall compare its Slave Address against the Slave Addrd
et. If the command received contains the wrong Slave Address, the slave shall respond with th
pr those commands that may be addressed to either the slave or the facility, the code x’H
lentify it\as slave only.

48

hing multiple commands per addressee, the:master is responsible to ensure that all active cmmands have
fation. The Command Reference Numben is“implicitly qualified by the port over which the fommand was
n the slave, the Command Reference Number, plus the Port ID, plus the Slave and Facility Addresses,

only reuse a
nse packet for

clection error
ss field in the
€ appropriate
'F” in Facility
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5.2.1.4 Facility Address

The Facility Address is a value between x’00-FF’. Unlike the Physical Interface, where Facility Address is restricted by the

Select octet to

the range 00-OF, the Facility Address in a packet has a valid address range of 00-FE.

The Facility Address FF is used to identify the packet as addressed to the slave only.

There are several ways in which Facility Addresses in the range of 00-FE may be used:

a) Actual. This is the address by which the facility is referenced at the Physical Interface. The address range is limited
to 00-OF. The slave shall validate the Facility Address if Facility Selection is being used at the Physical Interface.

is declg
Facility
Interfa

Alias.

to by €
in the
Physica

<)

5.2.1.5 Opcode

The Opcode fig
implicitly deter|

n).rm address is specified in Attributes, and may affect both Physical and Logical selection)
red in the range of 00-OF, the slave may be capable of responding to the Synonym at Phy:

Actual address.

If a Synonym
pical Interface

Selection as well as at Level 3. If a Synonym is declared in the range of 10-FE, it affects onlly the Logical

CC.

[his is an address defined by the master to refer to a data partition on a facility (which m
ither an Actual or a Synonym address). An Alias address is specified in. Attributes, and m3
range of 00-FE. Note, however, that if a Partition is defined in the range of 00-OF, it hag
1 Interface selection.

1d identifies the purpose of the packet and specifies the operation to be performed. A pac
mines the interpretation of any parameters that are{present.

e interpreted as follows:

00-0F Control Commands

10-2F Transfer Commands

30-3F Combination Commands
40-4F Popition Commands

50-6F Other Transfer Commands
70-7F reserved

80-9F Difagnostic Commands
AO0-BF Communication Commands
CO-DF reserved

EO-EF V¢ndor-Unique Commands
FO-FE reserved

FF Asynchronous Résponse Identifier

ly be referred
y be declared
no effect on

ket’s Opcode
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5.2.1.6 Modifier octet

The Modifier octet is used to express variations in the use or meaning of commands. The Common Modifiers shown in
figure 11 are defined in 4.1.1.3. They are not required to be supported on every command, but their use is identical on
every command in which they are supported (defined by slave attributes).

Bit 7 - reserved
Bit 6 = 1 - Priority Command
Bit 5 | Bit 4
0 0 Individual or Queued Command
0 1 Chained Command
1 0 Sequential Command
1 1 Ordered Command

Figure 11 — Modifier octet

The Opcode Modifier bits are not defined the same across all commands, and are defined ih each comman
(e.g., there is pn Opcode modifier to distinguish whether the command is to treat‘tHe Data Address :
DataBlocks orf PhysicalBlocks - the same bit position has other meanings on comimands that do not r

Address).

5.2.1.7 Paramepters

The Parameter list is used to pass command-specific information t6 the slave. Each parameter is self-iden
list is unorderpd unless specified as having to appear in a certdin sequence. The presence, length and

’s description
1S applying to
equire a Data

ifying and the
format of the

parameters depend on the command. The length of the paraméter list shall be included in the Packet Length.

5.2.2 Basic C:lmmand Message packet

The Basic Co
Double Octet Mode.

mand Message packet shall be laid out as shown in figure 12 for Single Octet Mode and i figure 13 for

Figure 12 — Basic Command packet in SOM Representation

50

7 0
mso octet -2

— Packet Length —
lso octet -1
mso octet 0

+— Command Reference Number —
lso octet 1
Opcode octet 2
Common Modifier |Opcode Modifier| octet 3
Slave Address octet 4
Facility Address octet 5
octet 6

/ Parameters /
octet n
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7 BUS A 07 BUS B 0
octet -2 | mso Packet Length lso
octet 0 | mso Command Reference Number lso
octet 2 Opcode Com Modfr| Op Modfr
octet 4 Slave Address Facility Address
octet 6

Paramet

ers

/

octet -1
octet 1
octet 3

octet 5

octet n

ISO/IEC 9318-3 : 1990 (E)

Figure 13 — Basic Command packet in DOM Representation

If two paramefers were present, in single octet mode, the first of five octets (Parameter Length: + Parameter ID + a
three-octet field), and the second of three octets (Parameter Length + Parameter ID + a one.octet field), would be a
17-octet transfer, and the parameter list would appear as shown in figure 14.

Parameter Length of 04 octet

Parameter ID octet

mso octet

- First Parameter mso-;_—q octet
- —

lso octet

Padding of x'00! octet

Parameter Length of 02 octet

Parameter ID octet

Second Parameter octet

10
1
12
13
14

Figure 14.— Parameter List for 17-Octet Transfer

If two paramelers were present, in doublejoctet mode, the first of five octets (Parameter Length + Parameter ID + a

three-octet field), and the second of three octets (Parameter Length + Parameter ID + a one octet field

18-octet transfer, and the parameter-list would appear as shown in figure 15.

octet) 6

octet 8

, would be an

7 BUS A 07 BUS B 0
Parm Length of 04 Parameter ID octet 7
1st Parm Octet 2nd Parm Octet octet 9
0 last Parm Octet Padding of x'00' octet 11
2 Parm—tength—of—02—T—FPeremeter—ib octet—3
octet 14 1st Parm Octet Null Octet octet 15

Figure 15 — Parameter List for 18-Octet Transfer
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5.2.3 Command packet parameter requirements

§.2.3.1 Control Command packet

Control Command packets need consist only of the basic packet. There are no required parameters for a control command.

§.2.3.2 Position Command packet

Unless it is implicit, Position Command packets require that the Extent parameter be appended to the basic packet.

5233 Transtr and Other Transfer Command packet

Unless it is implicit, Transfer Command packets require that the Extent parameter be appended. to the bgsic packet.

$.2.3.4 Combination Transfer Command packet (optional)
Combination Gommand packets typically require source and destination Combination-Extent . The Extent parameters
may be either gxplicit or implicit and are command specific.
5.2.3.5 Diagnostic Command packet

Diagnostic Command packets typically require parameters.

5.2.4 Transferfing parameters as data

Parameter lists|may be transferred as data with Diagnostic.commands such as Read/Write Defect List anl Read/Write
Error Log. The[parameters shall be transferred in as similar a manner as is possible to the way in which dath transferred.

The contents of|the parameter list may be transferred Specifically (by using Parameter ID in appended Requegt parameter)
or generally (with no specific Parameter ID appended).

When transferrgd specifically, only one kind-of parameter should be transferred as data. Since no paramete} information
is included, and|since there is no required ordering of parameters, it may be impossible to know what the confents contain.

When transferrgd generally, the list'may contain different kinds of parameters as they are self-identifying. Parameter lists
that exceed 254foctets use contifiuation parameters. If parameters are transferred by the slave as data in D4taBlocks, the
slave shall pad with zeros up_te the DataBlock size in use.

The master spefifies the(size of the transfer. If there is a Request Parm parameter present, it shall immediptely precede
the Command Extentwused for that purpose.

5.24.1 Writing

During writing, the master has control of the size of transfer, and uses the Create and Append modifiers.

5.2.4.2 Reading
Itis not always possible for the master to predict the size of the parameter list to be transferred when reading. Even when

the Request Parm parameter is supported by the slave, the master cannot use it on some commands (e.g., PERFORM
DIAGNOSTICS) to find out the length.
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The master may issue successive Reads, each containing a Command Extent parameter that identifies the starting address
and length to be transferred. The Reads may be Chained or Ordered to prevent intervening commands from being
executed while reading parameter data.

Alternatively, the master may request a very high value (as it would to read a tape record of unknown length). The residual
of the last Read executed shall define the end of the request information.

Unless requested otherwise by a Request Parms parameter, the slave shall return parameters in a Command Completion
Response packet if they fit. If they do not fit, the slave shall reject the command as a Missing Parameter, and the master
needs to reissue the command with a Request Parms parameter appended to obtain the information as data.

As an example, if data transfers between master and slave are set up to be transferred in DataBlocks 0f 512 octets, then
the list is transfgrred v DataBio of = +Data : as-many DataBlocks
as are needed t¢ contaln the whole list have been transferred Full DataBlocks shall be transferred any. remainder per
block shall be padded with zeros.

%

If transfers are pot multiplexed, then the slave shall transfer parameter lists up to the limit definédin attributes for data
transfers. If the $lave contains insufficient buffering or is otherwise unable to transfer the complete list up to the maximum
size, then it may use Pause to interrupt the transfer to the master.

If the master needs to limit the size of data transfers, the Count field of the Command ‘Extent parameter mpy be used to
set the number [of DataBlocks (or octets depending on the command modifier) to\transfer. The maximum| transfer size
may or may not be less than the length of the parameter list to be transferreéd.) The Address field shall specify the
displacement from the beginning of the parameter list.

If more than one transfer is required, then the master should issue multiplé commands in a Chain or Ornder. All data
transfers shall bg of the size identified in the Command Extent, except the last, which shall terminate the Chain or Order
and report a redidual in the Response Extent.

NOTE — If the magter does not know how much data is to be expected, it has téissue multiple commands and be prepared to have thq Chain or Order
terminate when the|slave has no more parameters to transfer.

5.2.4.3 Exampl

\1

On a Read Defect List command, the DataBlock(8ize is 512 octets and the slave has 44 entries in the dgfect list. The
residual would be of the number of DataBlocks not transferred; that is, if the command had used the Command Extent
parameter with [a count of 10, then for both.examples the Response Extent would contain 8 as the residudl.

5.2.4.3.1 General

The packet length column in figure 16 specifies the length of the parameter list, not the size of the DataBlock.

Pkt Pgrm Parm Parm Parm

Lth th 1D Lth 1D
Octet: 0-1 3 4-255 256 257  258-509 510 511
value: 510 233 56 21*entries 253 02 21*entries 00 00
Octet: 0-1 2 3 4-27 28-511
Value: 26 25 02 2*entries 2zeros as padding

Figure 16 — Example of Defect List parameters

Slaves may gather parameters as data in a different manner, depending on implementation. For example, some slaves may
begin each DataBlock with a complete parameter and pad out the remainder if a parameter does not completely fit; others
may choose to concatenate parameters as tightly as possible, with fields divided over different DataBlocks.

The slave shall ensure that the master receives the same information whether there is single or multiple reads (i.e., if the

master requests four DataBlocks in a transfer, the last block shall contain the same information as if one DataBlock had
been requested four times).
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5.2.4.3.2 Specific

The Request Parm parameter contains the ID 56 and the modifier to transfer naked parameters as Data, as shown in

figure 17.

Octet: 0-503
Value: 42*en

Octet: 0-3

Value: 4 octets of 43rd entry

504-511
tries 8 octets of 43rd entry
4-15 16-511

44th entry zeros as padding

Figure 17 — Example of Defect List parameters as Naked Data

5.3 Operation Response Message packets

Responses by the slave occur as message packets issued to the master via Information Transfers. There iy a limit of one
response per Information Transfer.

Responses mi

advise command completion; be Asynchronous because they are unantiCipated events in the slave; or be
Transfer Notifications to advise the master of the data transfer about to be initiated:

Response packets contain status to notify the master of the results of a command, or of an asynchronous ¢vent. The first
the contents of the Basic Command packet. The next two-Octets contain the Response Type and Major

six octets echq
Status.

Interrupts are

used at the Physical Interface to request the master to read any pending Response packets. Response
packets are n@t necessarily returned to the master in the order Of their completion.

5.3.1 Fields In Response packets

5.3.1.1 Packet

See 5.2.1.1

Length

5.3.1.2 Command Reference Number

This field is efhoed from the Command packet.

5.3.1.3 Slave pddress

This field is efhoed-from the Command packet.

5.3.1.4 Facility address

This field is echoed from the Command packet.

4
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§.3.1.5 Opcode

This field is echoed from the Command packet.

5.3.1.6 Modifier

This field is echoed from the Command packet.

5.3.1.7 Response Type

The Response
The response §

Bit Des
0 reg
1 Stq

res

AsY
Trg
Imy
F req

oV &~ W N

~
0

5.3.1.8 Major |Status

Major Status is
status codes fq
corresponds tg

Substatus are listed in 5.4.

5.3.1.9 Paramgeters
The respons::[arameter list is used to pass response-specific data to the master. The presence, length, and

parameters arg
identifying and

cription

Other Transfer

Exfended Command Completion Response

hall have the following format:

erved

ndard Command Completion Response
Control

Position

Transfer

Diagnostic
Not Recognized
erved

Combination Transfer
nchronous Response
nsfer Notification
edded Data Response
erved

a 12 bit field that tells the master whether the command succeeded or not. All slaves shall r¢
r similar situations. The field is bit\significant and each Major Status is given a bit cod

ed by the slave.

turn the same
e from 0-B (0

bit 0 of octet 6, and B corresponds, to bit 3 of octet 7). The Major Status categories and their associated

variable. The length of the parameter field(s) shall be included in the Packet Length. Parar
are not required to be ordered unless specified as having to appear in a certain sequence,
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5.3.2 Basic Response packet

Basic Response packets are laid out as shown in figure 18.

7 BUS A 07 BUS B 0

octet -2 | mso Packet Length lso | octet -1
* octet 0 | mso Command Reference Number lso | octet 1 *
* octet 2 Opcode Com Modfr| Op Modfr| octet 3 *
* octet 4 Slave Address Facility Address octet 5 *

octet A Major Status | Resp Type| Maj Statl| octet 7

octet 8

Parameters

——

* Echoed from command

5.3.3 Responge packet parameter requirements

5.3.3.1 Contrgl Response packet

Control Respqnse packets need consist only of the basic packet. There are no required parameters.

5.3.3.2 Positign Response packet

Position Resppnse packets need consist only of the basic‘packet. There are no required parameters.

5.3.3.3 Transfer and Other Transfer Response packet

.....

Transfer Resppnse packets need consist only-of the basic packet. When a transfer is Not Successful and the extent is
explicit, the slgve shall append the Response Extent parameter to the basic packet.

5.3.3.4 Combination Transfer Reésponse packet (optional)

Combination Response packéts-may require two Combination Response Extents, even if successful. The pres
and number of Combination Response Extents required on success or failure is specific to the command

5.3.3.5 Diagngstic'Résponse packet

Diagnostic Response packets need consist only of the basic packet. There are no required parameters.

5.3.3.6 Asynchronous Response packet

ence, absence,

Asynchronous Response packets typically have Substatus parameter(s) appended to the basic packet. This packet is
initiated by the slave to advise the master of an unanticipated event.

If the response is not associated with a previously issued command, the Command Reference Number, Opcode, and
Modifier are not valid. The Opcode shall contain XFF’, and octets 0-1 and 3 shall be ignored. If the slave can associate
the response with a previously issued command, these fields shall be provided to the master. If the asynchronous event

is not associated with a facility, octet 5 shall contain X’FF to identify it as slave-only.
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5.3.3.7 Transfer Notification packet (optional)

This packet is initiated by the slave to advise the master that a data transfer is about to be executed. The Command
Reference Number is used by the master to identify which transfer command is to be executed. The Major Status field

is unused by this packet, and shall be zero.

It is the slave’s responsibility to initiate the data transfer when it is ready to do so by issuing a Transfer Notification
response to prepare the master for the subsequent data transfer. The Transfer Notification response shall have appended

to it any master-specific information that may have been associated with the command by the master
Notification parameter (see 5.5.1).

The Transfer
the slave and f4cility are integrated.

The Transfer
be executed, befause the Read at First Data parameter is appended. The master shall be provided-with thi
to accepting any data (see 10.2).

5.3.3.8 Imbedded Data Response packet (optional)
This packet is ysed to make small data transfers (typically less than eight octets) _in the parameter field at

response. Up t¢ 254 octets of data may be appended in this response. More than one Imbedded Data Res
may be transfefred in answer to one command.

as a Transfer

election, or if

ommand is to
b packet prior

tached to the
ponse packet
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5.4 Status

5.4.1 Major Status

Responses may be presented by the slave as the result of a command issued by the master, or may be asynchronous and
unexpected as a result of some internal or external condition. Octets 6 and 7 are used to identify the Response Type and
the Major Status, and are shown in a horizontal format by bit position in figure 19. Substatus is specific to a Major Status

category and is listed in tabular form following the definitions.

BUS A BUS B
MAJOR STATUP| RESP MAJOR
CODE TYPE CODE
Octet 6 Octet 7
7654  3210| | 7654 | 3210
[!— Command Aborted (Parameter ID 'x8')
Conditional Success (Parameter ID 'x9')
Incomplete (Parameter ID 'xA')
Successful

Response Type

0 reserved
1 Standard Command Completion Response
2 reserved
3 Extended Command Completion Response
4 Asynchronous Response
5 Transfer Notification
6 Imbedded Data Response
7-F reserved
+ reserved (Parameter ID 'x0')
| reserved (Parameter ID 'x1')
'— |Vendor Unique (Parameter ID 'x2')
- Message/Microcode Exception (Parameter ID 'x3')
- Intefvention Required (Parameter ID 'x4')
- Altermate Port Exception (Parameter ID 'x5')
- Maching¢ Exception (Parameter ID 'x6')
- Command|Exception (Parameter ID 'x7')

Parameter ID 'x! 1 for Slave.Major Status

2 for Facility Major Status

nu

Figure 19 — Types of Substatus and Responses

5.4.2 Substat

There may be fnore than one Major Status presented (except if Successful). All Major Status categories exd
have detailed $ubstatus to identify the specific item that caused its presentation by the slave. This detail i
the parameter feld-that-has-as-itsID-inthelow-orderfourbits,theencoded-vs A of the Major-Sta
is reported for the addressee on non-Combination commands or for the dominant slave on Combinatio
accordance with the Substatus listed in figure 19. If status is presented for subaddresses for Combination
is supplied in the Combination Response Extent (see 5.5.5).

ept Successful

s presented in

s code. Status
commands in
commands, it

If Extended Substatus is present (as indicated by parameter length), it complements Substatus, and is typically used to

further define conditions identified in the Substatus.
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The selected addressee is not able to execute commands, and some intervention is required to make it capable.

54.2.1.1 Not P

The selected ad|

5.4.2.1.2 Not Ready

The selected ad
operator interve

5.4.2.1.3 Not P

This is present
command addrg

NOTE — If the tra

5.4.2.14 Not Ready transition

This substatus
command addrg

NOTE — If the tra

Table 5 — Substatus parameters for Intervention Required

Q|LTH|ID|OCTET |X/b|DEF SUBSTATUS PARAMETERS
S|n+1|14|01-04 INTERVENTION REQUIRED STATUS
or 01| 7 Not P-Available
24 6 Not Ready
5 Not P-Available Transition
4 Not Ready Transition
3 Physical Link Failure
Z Attribute lable may be Corrupted
1 Addressee Busy
0
to reserved
04f O
05- n EXTENDED SUBSTATUS (if any)
tAvailable

dressee is not powered on, or is not installed, or the port is disabled.

dressee cannot execute its intended functions. Theaddressees’ Not Ready condition may
ention (e.g., a facility made ready by the mounting of a tape volume on a tape unit).
-Available transition

bd by the slave to advise the master that a facility has become Not P-Available since thg
ssed to it was accepted.

hsition had occurred before the Command packet was accepted, the status would have been Not P-Available.

s presented .bysthe slave to advise the master that a facility has dropped ready since th
ssed to it was*accepted.

hsition_lad occurred before the Command packet was accepted, the status would have been Not Ready.

be cleared by

h
L

time that a

b
L

time that a

5.4.2.1.5 Physi

cal Cink failure

The slave has detected a catastrophic failure on the external line (e.g., Data Carrier Detect Drop on a modem line).

5.4.2.1.6 Attrib

ute Table may be corrupted

The slave has encountered a condition under which it is possible that the Attributes Table has been corrupted, and it is
not prepared to continue operation without intervention from the master.
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5.4.2.1.7 Addressee Busy

The command cannot be executed because the addressee has been Busy for a time determined by the Facility Timeout
Value specified in Attributes.

5.4.2.2 Alternate Port exception (ID=’x5’)

The slave or facility has detected an event from an alternate port.

Table 6 — Substatus parameters for Alternate Port exception

SHHEFHTHD-HOETFEF P TBEF SUBSTATUS—PARAMETERS
S(n+1{15(01-04 ALTERNATE PORT EXCEPTION STATUS
or 01| 7 Priority Reserve Issued

25 6 Attributes Updated
5 Initialization Completed
4 Format Completed
3 Facility Switched to Another Port
2-0 reserved
02| 7 Slave Diagnostic in Process
6 Slave Diagnostic Terminated
5
to reserved
04 O
05- n EXTENDED SUBSTATUS (if any)

5.4.2.2.1 Prioyxity Reserve issued

The addressee(has been instructed to release allegiance to.this port because of a Priority Reserve from an plternate port.

5.4.2.2.2 Attriputes updated

An Attributes|command has been issued from an alternate port that has changed the addressee’s attributges.

5.4.2.2.3 Initiglization completed
The addressee fhas completed ap-inifialization procedure (that may have affected this port) which was origingted by a Reset
from an alternate port.

5.4.2.2.4 Fornjat completed

The addressee|has completed a FORMAT command from an alternate port.

5.4.2.2.5 Facility switched to another port

The slave has determined that the facility is switched to another port.
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5.4.2.2.6 Slave Diagnostic in progress

The PERFORM SLAVE DIAGNOSTIC command has been issued by an alternate port and is currently in progress.

5.4.2.2.7 Slave Diagnostic terminated

The slave diagnostic initiated by an alternate port has been completed.

5.4.2.3 Machine Exception (ID="x6’)

d £ —Some types of
only in_CO

nection with

Machine Excepgions sultof a-ma : s slave-or-an-attach
Machine Exceptions are peculiar to an operation (e.g., Data Check exceptions can occur
operations that|transfer data from or to a facility).

Table 7 — Substatus parameters for Machine Exception

@|LTH|ID|OCTET |X/b|DEF SUBSTATUS PARAMETERS

Sin+1116|01-04 MACHINE EXCEPTION STATUS
or 01 Addressee No Longer Busy
26 P-Available Transition
Ready Transition
Operation Timeout
Physical Interface Check
Slave Initiated Reset
Environmental Error
Power Fail Alert

Data Check (on Raw _Data)
Uncorrectable Data.Check (on Perfect Data)
Fatal Error

Hardware Write«Protected
Queue Full

Command Failure

02

SN HWSsrVNOANO NSO

reserved

~+
o

03
Read“Access Violation
Write Access Violation
Data Overrun
Reallocation Space Exhausted
End of Media detected
End of Extent Detected
Unexpected Master Action
Error Log Full
Defect Directory Full
Logical Link Failure
Position Lost

reserved
05- n EXTENDED SUBSTATUS (if any)

04

OFPVOANO_L VWS UVIONN

(V]
i

5.4.2.3.1 Addressee no longer busy

The addressee is notifying the master that it is no longer busy.
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5.4.2.3.2 P-Available transition

This is presented asynchronously by the slave to advise the master that an addressee which was previously Not P-Available
has become P-Auvailable.

5.4.2.3.3 Ready transition
This is presented asynchronously by the slave to advise the master that an addressee which was not previously ready has

become Ready.

5.4.2.3.4 Operation-timeout

There has beer a failure condition in the addressee that has been detected by an internal timeout mechanism.

5.4.2.3.5 Physical Interface check

The slave detegted a check condition on the Physical Interface (e.g., invalid sequence genération by the "state machine"
or parity error jon the bus or buses).

5.4.2.3.6 SlavetInitiated reset

An internal copdition caused the slave to initiate a reset; the master shall@ssume all outstanding commards and buffer
contents are either lost or suspect.

5.4.2.3.7 Envinonmental error

Some conditiop internal or external to the addressee has been detected that may cause a failure condition(s) (e.g.,
temperature sepsor alert).

5.4.2.3.8 Power fail alert

The slave has detected an impending power fdilure condition in itself or an attached facility. The Facility|Address field
of the Response packet shall contain thé.address of the affected facility, or X’FF if it is the slave itself.

5.4.2.3.9 Data |Check (on raw data)

The master hag requested raw data and the addressee has detected a data error.

$5.4.2.3.10 Uncorrectable Data Check (on perfect data)

The slave detecd

d-a-data-error-that-has—pe ed-after—the-slave-has-exhay tons. On write
operations, the malfunction may have caused invalid data to be recorded.

5.4.2.3.11 Fatal error

The addressee detected an internal machine error that precludes execution or continuation of the current command.
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5.4.2.3.12 Hardware write protected

An attempt was made to write on a facility that was protected against writing by something physical (e.g., Write Protect

Ring for tapes

).

5.4.2.3.13 Queue full

The command

queue for the addressee is full.

5.4.2.3.14 Command failure

The command
COMPARE o

5.4.2.3.15 Read access violation

An attempt we

5.4.2.3.16 Write access violation

An attempt w4

5.4.2.3.17 Dat

This can occur|
a read or a wr

5.4.2.3.18 Redlllocation space exhausted

Space required

has been exhausted.

5.4.2.3.19 End

The addressee

5.4.2.3.20 End

The addressee
a boundary ch

B overrun

in execution encountered a condition that caused it to complete correctly but unsucce
F two files detected a discrepancy).

s made to read on an addressee that had been protected via Access Permits.

s made to write on an addressee that had been protected via Access Permits.

during direct data transfer, or if the slave has a buffer that was not adequate and the buffer
te operation.

for reallocation of data due to miedia defects is not available; that is, all space assigned fo

of media detected

has detected the-end of the media (e.g., the point on tape beyond which the addressee can

of extent-detected

has detected the end of the extent (e.g., a File Mark on tape). (On disks, end of partition
bckcat command validation and is reported as Command Exception.)

ssfully (e.g., a

pverran during

[ that purpose

not write).

is detected by

5.4.2.3.21 Unexpected master action

The slave has encountered an unexpected action by the master (e.g., Master Status at the Physical Interface does not
correlate to the anticipated status, no status was expected and some was presented by the master, the master did not
respond with Data In/Out or Control of Bus following a Transfer Notification packet.
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5.4.2.3.22 Error Log full

The capacity of the Error Log has been exceeded.

5.4.2.3.23 Defect Directory full

The capacity of the Defect Directory has been exceeded and no more blocks can be reallocated.

5.4.2.3.24 Logical link failure

The addressee ha a8
the communicgtions protocol).

5.4.2.3.25 Position lost

to respond to

The addressee has lost knowledge of its position on the media (e.g., a tape has not completed a block and has no current

reference to judge its position).

54.24 CommInd Exception (ID=’x7’)

This status co

after performing some part of the command.

e is used to report invalid or incorrect values in both thebasic packet and parameter 1
command is al§o invalid if the packet was too short, or did not contain all\the parameters required by the
status is normallly presented before command initiation, although slaves\may be unable to detect some inval

Table 8 — Substatus parameters-for Command Exception

@|LTH|ID|OCTET |X/b

DEF

SUBSTATUS PARAMETERS

S|n+1{17|01-04
or 01
27

02

03

ONO—_2MNUWPFATUVOANO-=2PNWHARUVON

L+
D

COMMAND EXCEPTION STATUS
Invatid Packet Length
Invalid Command Reference Number
Invalid Slave Address
Invalid Facility Address
Invalid Selection Address
reserved
Invalid Opcode
Invalid Modifier
reserved
reserved
Invalid Extent
Out of Context
Invalid Parameter(s)
Missing Parameter(s)
Reserved Value Not Equal to Zero
Invalid Combination
Not at Initial Position

reserved

st (if any). A
Opcode. This
lid values until

04
05- n

o

EXTENDED SUBSTATUS (if any)
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5.4.2.4.1 Invalid Packet length

The packet length is invalid (e.g., the length of the parameter list plus the basic packet does not equal the packet length).

5.4.2.4.2 Invalid Command Reference Number

The Command Reference Number is invalid (e.g., it duplicates a Command Reference Number in a command that is
currently active).

5.4.2.4.3 Invalid Slave Address

The Slave Addrpss in the Command packet is invalid (e.g., it does not match the selected slave’s address),

5.4.2.4.4 Invalid Facility Address

The Facility Adfiress in the Command packet is invalid.

5.4.2.4.5 Invalid selection address

The facility selefted at the Physical Interface does not match the facility address-supplied in the Command packet. The
slave shall use the Physical Interface address when reporting Class 1 Interrupts’to notify the master of the Command
packet error. The Response packet shall contain the same facility address thdt was contained in the Comnjand packet.

5.4.2.4.6 Invalid Opcode

The Command packet contains an invalid or unsupported Opcode.

5.4.2.4.7 Invalid Modifier

The Modifier is|invalid or is not supported for th€ Opcode specified.

5.4.2.4.8 Invalid Extent

The Data Addrgss plus the Count specified in an Extent parameter is not valid for the addressee.

5.4.2.49 Out othontext

The slave encoupters a command that it considers to be out of context and therefore cannot process it (e.g.|a RESUME
command withopt a previous COPY).

5.4.2.4.10 Invalid parameter(s)

One or more of the parameters in the Command packet is invalid. An Invalid Parm parameter shall be used by the slave
to clarify the error, unless Invalid Extent is posted for a command with a single extent.
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5.4.2.4.11 Missing parameter(s)

One or more of the parameters required in the command is not present. A Missing Parm parameter shall be used to
identify the one(s) that is missing (e.g., an Extent that is missing from a command that requires it). Each identification
of a missing parameter requires a separate Missing Parm parameter.

5.4.2.4.12 Reserved value not equal to zero

A reserved value defined by the standard does not contain zero.

5.4.2.4.13 Invalid-eombination

The addressee

and Phase-En|

5.4.24.14 No

The addresses

b at initial position

allow a density change at load point).

5.4.2.5 Command Aborted (ID=’x8’)

If a commang
command. An
not necessari

remaining commmands to be aborted).

Table 9 — Substatus parameters for Command Aborted

Q|LTH|ID|OCTET |X/b|DEF SUBSTATUS PARAMTERS
S|n+1{18|01-04 COMMAND ABORTED STATUS
or 01| 7 Command Aborted
28 6 Command Sequence Terminated
5 Unexecuted Command from Terminated Sequence
4 Command Chain Terminated
3 Unexecuted Command from Terminated Chain
2 Command Order Terminated
1 Unexecuted Command from Terminated Order
0
to reserved
04| O
05- n EXTENDED SUBSTATUS (if any)

has detected that two valid, but mutually exclusive, options have been selected by themaster (e.g., 7-Track
coded options on a tape drive).

has been instructed to perform an operation that is only valid at its jritial position (e.g., 4 tape may only

is terminated by an ABORT command, this status ced€ is used in the Response packet|of the aborted
y other commands that may be linked to the one ABORTed shall also be terminated. A
y be aborted explicitly (e.g., a failure in one command of a Chain, Sequence, or Order

rommand need
shall cause the

5.4.2.5.1 Command Aborted

The command to which this Response packet is related was ABORTed by the master.

5.4.2.5.2 Command sequence terminated

Command was terminated because this command failed to complete successfully.
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5.4.2.5.3 Unexecuted command from terminated sequence

The command related to this Response packet was not executed, but was terminated because a prior command that was
sequenced to it failed to complete successfully.

5.4.2.5.4 Command chain terminated

Command Chaining was terminated because this command failed to complete successfully.

5.4.2.5.5 Unexecuted command from terminated chain

The command felated to this Response packet was not executed, but was terminated because a prior comipand that was
chained to it fgiled to complete successfully.

5.4.2.5.6 Comrmpand order terminated

Command Ordering was terminated because this command failed to complete successfully.

5.4.2.5.7 Unexecuted command from terminated order

The command felated to this Response packet was not executed, but was terminated because a prior command that was
ordered to it fdiled to complete successfully.
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5.4.2.6 Conditional Success (ID="x9’)

Substatus detail is in the parameter list. This status is used to advise the master that, although the operation completed
successfully without Exceptions, certain conditions were encountered or certain events occurred, or there were changes
in slave statistics or parameters (e.g., data retry was needed by the slave, Error Log threshold was exceeded).

Table 10 — Substatus parameters for Conditional Success

@(LTH|ID[OCTET|X/b|DEF SUBSTATUS PARAMETERS

S|n+1[{19(01-04 CONDITIONAL SUCCESS

or 01 Logging Data Appended

29 Abort Received: No Command Active
Abort Received: Status Pending
Abort Received: Not Operational
Anticipated Error

Anticipated Data Error
Re-allocation Required
Re-allocation Discontinuity (if automatic)
Defect Directory Threshold Exceeded
Error Retry Performed

Data Retry Performed

Motion Retry Performed

Data Correction Performed

Soft Error

Release of Unreserved Addressee
Request Diagnostic Control Command
Error Log Request

Non-Interchange Volume

Retention Required

End of Media Warning

Statistics Update Requested
Parameter Update Requested
Asynchronous Event{Occurrence
Master-Terminated Transfer

02

03

04
reserved

~+
(o]
o NO—_TNVUWHAUVIONO=2NUWRARUINNO=2MNDWRUNION

05- n EXTENDED 'SUBSTATUS (if any)

5.4.2.6.1 Logging data appended

In this response, the slave is advising the master that it has appended information that relevant to be|logged. Such
information may directly or indirectly be the result of command completion. For example, laser printer§ that require
regular maintepance based on usage may provide the statistics that indicate maintenance action is desirabjle; a result of
the command ip execution atythe’time a particular usage counter overflowed.
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5.4.2.6.2 ABORT received: No Command Active

An ABORT command was issued to an addressee in the L-Available condition, but the referenced command could not

be found.

5.4.2.6.3 ABORT received: Status Pending

An ABORT command was issued to an addressee that has the response status for the referenced command pending (i.e.,
the command has been completed).

5.4.2.6.4 ABOHK

An ABORT co

[T received: INot Uperauonal

mmand was issued to a facility that is Not Operational.

5.4.2.6.5 Anticipated error

The addressee |

as detected a condition that may result in future error conditions (e.g., on disk seek, retries

5.4.2.6.6 Anticipated data error

The addressee
reading data fr

5.4.2.6.7 Reallc

The addressee

m the tape or disk.

bcation required

5.4.2.6.8 Reallgcation discontinuity

The slave has automatically reallocated a block that contained a data error and the reallocated data is nowy

close proximity

5.4.2.6.9 Defec

The threshold
entries remaini

to the blocks previously contiguous to it.

t Directory threshold exceeded

vithin the addrédssee’s Defect Directory has been exceeded, indicating that there is a limit
hg for adding. more defects.

5.4.2.6.10 Errdr retry performed

The addressee

has ‘Completed the command, but error retry had to be invoked.

has detected a condition that may result in future data errors (e.g., successive retries we

has detected a data error condition that requirés reallocation action (e.g., an unrecoverablg

were needed).

re needed for

read error).

no longer in

ed number of

NOTE — Error Re

try does not include actions associated with data transfer.

5.4.2.6.11 Data retry performed

The addressee has completed the command, but data retry had to be invoked (e.g., physical re-read). Data Retry includes
all actions associated with the transfer of data.

Device Generic Command Set for Magnetic and Optical Disk Drives

69


https://iecnorm.com/api/?name=b9275aba8303a698636ecdd2c897705c

ISO/IEC 9318-3 : 1990 (E)

5.4.2.6.12 Motion retry performed

The addressee

has completed the command, but motion retry had to be invoked.

5.4.2.6.13 Data correction performed

The addressee

has completed the command, but data correction had to be applied.

5.4.2.6.14 Soft error

The slave dete

5.4.2.6.15 Rel¢

The addressee

Cted an internal machine error that did not preclude execution or continuation of the curr

base of an unreserved addressee

has received a release command for which there is no reservation.

5.4.2.6.16 Request Diagnostic Control command

The addressee
The addressee

bnt command.

has executed a diagnostic command that provided more information than can be returned in a Response.

is requesting that the master issue a DIAGNOSTIC CONTROL command.

5.4.2.6.17 Errgr Log request

The master is
because the th
is specified.

NOTE — It is not|
provide an Error I

5.4.2.6.18 Non

The addressee
on another dey

equested to capture the contents of the Error Log (which contains manufacturer-dependen
eshold has been exceeded. The log action should*be performed in addition to any other mas

| information)
ter action that

required that all slaves be capable of providingan*Error Log, and a master should not be required to capture same on slaves that

Log.

-Interchange volume

has received a command from the master that would result in creating a volume that may n
ice (e.g., a tape drive may have executed several successive ERASE commands and created

increased by apother ERASE comimand, would cause the tape to appear blank when read). This status w

be presented
interchange stz

5.4.2.6.19 Rety

The addressee

ntil the master (initiates a command that does not violate (or compound a violation to)
ndard.

ention ‘required

bt be readable
a gap that, if
1 continue to
the applicable

has” successfully completed the operation, but has detected that it is losing tension a

nd requires a

POSITION C

5.4.2.6.20 End

NTROL command with the Retention modifier set.

of Media Warning (EMW)

This indicates that the addressee is approaching the end of the media (e.g., a tape drive has sensed the End of Tape (EOT)

marker).
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5.4.2.6.21 Statistics update requested

There has been a change in statistics during the execution of this command, and the master is requested to update its
Statistics Table (if any).

5.4.2.6.22 Parameter update requested

There has been a change in meaningful device parameters during the execution of this command, and the master is
requested to update its Statistics Table (if any).

5.4.2.6.23 Asynchronous-event occurrence

An asynchronops event has occurred that may be described further in Extended Status.

5.4.2.6.24 Master-Terminated transfer

The previous Ipformation Transfer, which had a Master Termination parameter, is terminated by the master.

5.4.2.7 Incomplete (ID="xA’)

This status is ysed to advise the master that an otherwise successful command did not complete. If the Command
Reference Nunjber remains active, then the command is one that can be RESUMEJd or LINK RESUME(.

Table 11 — Substatus parameters) for Incomplete

@|LTH|ID|OCTET [X/b|DEF SUBSTATUS,"PARAMETERS

S|n+t1{1A|01-04 INCOMPLETE.'STATUS
or 01 Command May Be Resumed
2A reseryed
COPY Source Space Empty
Response packet Truncated
Select Subservient Slave
reserved
Connect Unsuccessful
Disconnect Unsuccessful
Connect Identifier Already Assigned
Link Not Connected
reserved
Beginning of Media (BOM) Detected
End of Media Warning (EMW)
End of Extent Detected
Block Length Difference
Unrecorded Media
Data Length Difference
Block Not Found

nN
1

02

W
3
O MNWWNHFTUVONNO RN UYRNOWSNUVO N

03

reserved

~+
o

05, B EMTENNCD SU'B'S'T‘A'T'U'S L3-£ N
L TATENDTD THTanys)

o

5.4.2.7.1 Command may be resumed

The incomplete command remains on the slave’s queue, and its Command Reference Number shall remain valid until the
command is resumed or aborted.

NOTE — Incomplete status may be reported if these conditions are encountered by the slave during execution of a complex command on behalf of the
master (e.g., when executing a COPY command to multiple reel tapes, the slave encountered EOT).
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5.4.2.7.2 COPY source space empty

The addressee

could not find the data on the source space.

5.4.2.7.3 Response packet truncated

The maximum Information Transfer Length specified by the attributes was exceeded by the Response packet, which was
truncated at that size, and the response is considered complete by the slave.

\A Y

54.2.74 SeleISubwrvkntTh
The Slave-to-Slave transfer in execution requires that the master select a subservient slave to be used-by

slave.

5.4.2.7.5 Conn

The slave issue
remote host.

ect unsuccessful

d a CONNECT command to a facility or logical link and did not receivé.a’Connect Acknow

5.4.2.7.6 Discgnnect unsuccessful

The slave issug

d a DISCONNECT command to a facility or logical link.and did not receive a Disconnect

from the remojte host.

5.4.2.7.7 Conn
The master ha:
to be already 4
5.4.2.7.8 Link

A frame REA|
command.

ect Identifier already assigned

b issued a Connection Identify parameteriin the CONNECT command that the slave or fac
ssigned to another logical link.

not connected

D or WRITE was issued t0’a communications link that was not already established via th

5.4.2.7.9 Beginning of Media\(BOM) detected

The addressee

5.4.2.7.10 End

has deteCted the beginning of the media (e.g., a tape that was reading backwards has run ¢

of‘Media Warning (EMW)

the dominant

edge from the

Acknowledge

lity has found

e CONNECT

ut of tape).

The addressee is approaching the end of the media [e.g., a tape has sensed the End of Tape (EOT) marker].

5.4.2.7.11 End of extent detected

The addressee

NOTE — On disk

72

has detected the end of an extent (e.g., a File Mark on tape).

drives, this condition is detected by a boundary check and reported as Command Exception.
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5.4.2.7.12 Block length difference

The addressee has detected a block with a length that is not equal to the currently defined length (e.g., on tape, a block
with incorrect length was read).

5.4.2.7.13 Unrecorded media

The addressee has detected that no data is recorded on the media (e.g., a tape has read a length of tape that exceeds its
maximum allowable gap without finding any data).

5.4.2.7.14 Data

The addressee |
blocks, this sha

5.4.2.7.15 Blocl

A specified (eitr

a Position Con

5.4.2.8 Success

The command v
associated with

5.4.2.9 Messag

This status code
occurred.

Device Generic Co

[Tfengtirdifference
as not transferred all the information specified in a transfer command. On a tape thaDis"wi
1 cause a short block to be written.
K not found

er implicitly or explicitly) block address could not be found by the addressee (e.g., a tape d1
rol command, where a block numbering sequence error was encountered).
ful

Successful status.

e/Microcode Exception (ID="x3’)

Table 12 — Substatus parameters for Message/Microcode Exception

@|{LTH|ID|OCTET | X/b[DEF SUBSTATUS PARAMETERS
S|n+1(13|01;04 MESSAGE/MICROCODE
or 01 7 Microcode Data Not Accepted
23 6 Request Master to IML Slave
5 Slave Unable to IML
4 Message *
3 Microcode Execution Error
2 Failure Message *
1 Port Disable Pending
0 Port Response
02| 7 Facility Status
02| 6
to reserved
041 O
05- n EXTENDED SUBSTATUS (if any)
* Mutually exclusive

mmand Set for Magnetic and Optical Disk Drives

iting variable

ive executing

as successfully completed, and there are no other MajorStatus posted. There are no Substatus conditions

is used to indicate that a message is being'sent in the response, or that a failure related to microcode has
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5.4.2.9.1 Microcode Data not accepted

The slave did not accept microcode being loaded.

5.4.2.9.2 Request Master to IML Slave

The slave is unable to IML itself and is requesting the master to assist it by down-line loading of microcode.

5.4.2.9.3 Slave Unable to IML

The slave is uynable to IML 1tsell.

5.4.2.9.4 Megsage

The slave included a message within Extended Substatus for the master.

5.4.2.9.5 Microcode Execution error

The slave endountered an error during execution that is within its own microcode.

5.4.2.9.6 Failure message

The slave en¢ountered a failure condition that resulted in the identification of a Field Replaceable Unit (FRU). The
Extended Sufstatus contains a message in the following format:

05-06 KRU Number
07-n SCII Text
5.4.29.7 Por} Disable pending

The addresseg has received a manual or_programmed Port Disable command that will take effect when the Disable
conditions arg met.

5.4.2.9.8 Port Response

A port has eyecuted a Port Response command. Appended after the Message/Microcode Substatus pardmeter is a Port
Mask parameger, which identifies the port that issued the command, and a Response Information parametey (if any), which
identifies the|information from the port that issued the command.

5.4.2.9.9 Facjlity’status

The Extended substatus (5.4.3) includes all of the status provided by the facility (e.g., if an IPI-2 device is attached, then
Extended Substatus contains 32 octets of Status and Extended Status of the facility).

NOTE — This is additional information for the master as it is the responsibility of the slave to map facility status, wherever possible, to IPI-3 Substatus.

74 Device Generic Command Set for Magnetic and Optical Disk Drives


https://iecnorm.com/api/?name=b9275aba8303a698636ecdd2c897705c

ISO/IEC 9318-3 : 1990 (E)
5.4.3 Extended substatus
Extended substatus contains slave-specific or facility-specific data. The contents for each is defined in the vendor’s product
specification. If a slave is capable of providing Extended substatus (which is vendor unique), and there is pertinent

extended status to present, then it is appended to substatus in the parameter list (unless overridden by Attributes). The
length of the parameter shall implicitly identify if Extended substatus is present.

5.5 Common parameters

These parametefSarc uscd O 1T ; ' igce orimrusageacross-implementations
of the device-geperic command set for dlfferent types of devices.

Under each cofnmand description, ail parameters associated with the command are listed, except for [the Transfer
Notification parameter, the Invalid Parm parameter, and the Missing Parm parameter. These are not listed|because they
apply on every ¢ommand issued, and their repetition serves no useful purpose.

5.5.1 Transfer Notification parameter (optional)

Table 13 — Transfer Notification parameter

Q|LTH|ID|OCTET |X/b|DEF TRANSFER NOTIFICATION(PARAMETER

B{n+1{30{01- n Master Specific Information

A slave may be|capable of accepting multiple data transfer commands, and selecting (via some slave-defingd or master-
defined algorithm), the sequence in which they are to be ecompleted. The Command Reference Number prpvided in the
Transfer Notifi¢ation response is the means by which thg slave advises which command is about to be exgcuted. If the
master provides|a Transfer Notification parameter withca command, the slave is required to retain the paramgter and echo
it back to the njaster as a parameter appended to the Transfer Notification response (if any).

The parameter fcontains the implementation-dépendent information of the master, which may be used for a number of
different reasofs associated with architeeture and memory management techniques. One example off the type of
information thalt may be contained in this.parameter would be routing information for a system that has viftual memory
management.

The contents off this parameter ar¢-always echoed back to the master and may or may not be of any meaning to the slave.
If a master and|slave are designed to complement each other in a specific configuration, this parameter Fould contain
information sudh as an algerithm which the slave understands to mean that it must properly sequence the transfer to the
master. Such uges of thig-parameter are not defined in this part of ISO/IEC 9318, and it is assumed that the contents of
the Transfer N¢tification-parameter are transparent to the slave and echoed back to the master.

It is the slave’s|r¢sponsibility to ) prepare the master for a subsequent data transfer when it is ready to inifiate same, by
issuing a TranskerNotifieationResponse-packet-to-the-master: FheFrastetrNotHicationparametershalbe cchoed o

the master as part of the Response packet. It is variable in length because it is master-specific information.
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5.5.2 Command Extent parameter

This parameter identifies the extent to be used for those commands that perform positioning or transfer data. Unless
specifically permitted by the command, there is a limit of one extent per command.

The interpreta
modifier bits. ]
Command pac

5.5.2.1 Count

The Count is interpreted by Position commands as required. On a Transfer Command, the Count identifi

of octets or bl

5.5.2.2 Data A

The Data Addpress specifies the position on the media. On a Transfer Command, this is the point at whi

data transfer.
example:

The slave is rq

plus Count).

If the Data Ad

5.5.3 Respong

This paramete]

Cylind
Blocks
DataB

Table 14 — Command Extent parameter

Q(LTH|ID|OCTET |X/b|DEF COMMAND EXTENT PARAMETER
Min+1131]01-04 Count
05-08 Data Address

ket.

bcks requested to be transferred.

ddress

The Data Address can be expressed in a number 0f ways, depending on the attributes of

er, Head, and Sector (CCHS) for the PhysicalBlock address of disks;
and File Marks for the PhysicalBlock address of tapes;
lock Address for the logical addressing-of facilities.

sponsible to perform a boundary ¢heck, whenever applicable, on the validity of the extent

e Extent parameter

or did not complete successfully.

76

Table 15 — Response Extent parameter

dress parameter (see 5.5.1T) is used in the parameter list, only the Count field shall be prs

tion of these fields is dependent upon the selected device type, the specified command; and the opcode
[he value is an unsigned binary number of either blocks or octets, depending on the modif

er used in the

es the number

Ch to start the
he slave. For

Data Address

esented.

r is added to‘the Response packet for all Position and Transfer commands that required extent information,

@|LTH|ID|OCTET |X/b|DEF RESPONSE EXTENT PARAMETER
S|in+1{32(01-04 Residual Count
05-08 Data Address
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5.5.3.1 Residual Count

This field contains the value remaining to be transferred. The value is an unsigned binary number of eit
octets, depending on the units used in the corresponding Command packet.

NOTE — If the transfer command ended in an unrecoverable data error and the Data Recovery modifier was On, the Residual Count
number remaining to be transferred, including the one in error. The data in error was not transferred.

her blocks or

shall contain the

If the transfer command terminated in an unrecoverable data error and the Data Recovery modifier was Off, the Residual
Count shall contain the number remaining to be transferred, but not including the one in error. The data in error was

transferred.

If the transfer ¢ i ! u € TransIer parameter requesie

Stop on Data

Error, and Datp Recovery was On, the Residual Count shall contain the number remaining to be transf¢rred, but not

including the ope on which the data was recovered since the recovered data was transferred.

5.5.3.2 Data Adldress

This field contajins the address of the next block or octet to be transferred consistent with- the setting of the I
modifier bit. There are considerations associated with End of Media, End of Extenty 0r-both, which affect]
the slave to plage a valid value in this field (e.g., if status is given for End of Media*0or'End of Extent, the
valid).

If the Data Addiress parameter (see 5.5.11) is used in the parameter list, only the Count field shall be pre:

5.5.4 Combination Command Extent parameter (optional)

There may be 1pore than one address range within a Combination Extent parameter, and more than one
Extent parametpr (with different slave and facility addresses).may be defined for a source or destination. It
the master to create relatively complex combination commands. As an example, to back up disk files, a mast

pata Recovery
the ability of
pddress is not

sented.

Combination

s possible for
er may COPY

a source file that is spread over more than one extent on-inore than one facility to a reel of tape on the destination facility.

Not all slaves offfer the full functionality of the combination commands, and their abilities shall be defined

All combination commands provide the ability 10 have one or more extents for the source and destination sy
The Command |packet addresses either the slave or a facility. If the addressee is the slave, it shall execute
on behalf of theg master. If the addressee-is 4 facility, all operations are restricted to that facility. Each Combi
parameter identifies a subaddressee.and its extents. In the case where a subaddressee has no address rang
(e.g., tape), the Combination Extefit'\parameter contains only octets 00-03. Where there are address ranges t
ordered pairs of fields define the Count and Data Address.

in attributes.

b-addressees.
the operation
nation Extent
e information
be specified,
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Table 16 — Combination Command Extent parameter
Q|LTH|ID|OCTET |X/b|DEF COMBINATION COMMAND EXTENT PARAMETER
Min+133 01 Slave Address

02 Facility Address
03 MODIFIERS
7 0=Primary(Source) 1=Secondary(Destination)
6-4 reserved
3 Direction 0=Forward 1=Reverse
2 Addressing O=DataBlock 1=PhysicalBlock
1 Data Recovery 0=0n 1=0ff
0 Count 0=Octet 1=Block
04 reserved
05-08 Tount
09-0C Data Address
n-7:4 Count | Repeated as many
n-3:n Data Address | times as needed

5.5.4.1 Slave afdress

This field is us¢d when the slave in control of the facility is addressed as source/Or\destination.

5.5.4.2 Facility address

This field is us¢d when the facility is being addressed as source or destination. If the facility is integrated with the slave,

this field shall

5.5.4.3 Modifigrs

Bit 7

Bit 3
Bit 2
Bit 1
Bit 0

5.5.4.4 Count

be set to X’FF°. The Facility Address shall match the addressee if the addressee is a facility

is bit identifies the parameter as a primary (typically, the source) or a secondary (typically, th

is bit establishes the direction ofdata transfer.

is bit identifies whether physicdl.-or logical addressing is used.
is bit defines whether or not\data recovery is required.

is bit identifies whether blotk or octet counts are used.

g destination)

If extent information is regfiired, this field is always the first of an ordered pair, and the pair may be repgated as many

times as there are extents.

5.5.4.5 Data AFdress

This field is always the second of an ordered pair with the Count. If there are multiple extents to be transferred, the
ordered pair is repeated as many times as needed.

NOTE — If the Data Address parameter (see 5.5.11) is used in the parameter list, the ordered pairing that permits multiple extents cannot be used, and
the parameter is truncated at Octet 04, followed by ordered pairs consisting of a Command Extent parameter that includes only the Count field followed

by the Data Address parameter.
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5.5.5 Combination Response Extent parameter (optional)

The basic Response packet contains the Major Status associated with the slave in control of the operation. Following the
basic response Substatus, if any, are the Combination Response Extent parameters that belong to the subaddressee(s). If
any Substatus is presented, it shall immediately follow the extent to which it applies. The contents of the Major Status
and Substatus shall be the same as that defined for all other commands.

Table 17 — Combination Response Extent parameter

?|LTH|ID|OCTET |X/b|DEF COMBINATION RESPONSE EXTENT PARAMETER
S|n+1(34 01 Slave Address
02 Facility Address
03 MODIFIERS
7 0=Primary(Source) 1=Secondary(Destination)
6-4 reserved
3 Direction O=Forward 1=Reverse
2 0=DataBlock 1=PhysicalBlock
1 Data Recovery 0=0n 1=0ff
0 Count 0=Octet 1=Block
04 reserved
05-08 Residual Count
09-0C Data Address
0D-0E Major Status
OF- n Substatus if any - Codes x0-xB

5.5.5.1 Slave dddress

This field contpins the address of the slave in control of the facility to which the response applies.

5.5.5.2 Facility address

This field conthins the address of the facility to which the response applies (X’FF’ if slave and facility are [integrated).

5.5.5.3 Modifiers

The contents df this octet are echoed by the slave.

5.5.5.4 Residujal Count

This field is zgro if the éxtent has been depleted; otherwise, it contains the count of the number of odtets or blocks
remaining in the extent:. This field may have a value even if there were no transfer errors (e.g., a COPY ¢ommand with
a larger Destinatiop-extent than Source shall have a Destination extent residual).

5.5.5.5 Data Address

This field contains the address following the last block of transferred data, but may not contain a valid value if the
Residual Count is zero.

If the Data Address parameter (see 5.5.11) was used in the parameter list of the command and the Residual Count is non-

zero, this field shall be set to XFFFFFFFF’ and the Data Address parameter shall follow the Combination Response
Extent parameter.
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5.5.5.6 Major Status

This field contains the Response Type and Major Status associated with the subaddressee. The Major Status associated
with the basic Response packet belongs to the dominant slave.

NOTE — On a Combination command that fails, there may be three sets of Major Status; the dominant slave, the primary subaddressee, and the
secondary subaddressee.

5.5.5.7 Substatus

The Substatus, if any, assoaated with the addressee (prlmary or secondary) shall be appended and use the same format
as that described 4- ended-Sy cp.

If the slave prgvides ACCESS PERMITS to read-protect or write-protect areas of the media, then every ¢peration that
accesses such an area shall use the correct access key [see ACCESS PERMITS command (6,10)].

Table 18 — Access Key parameter

@|LTH|ID[OCTET |X/b|DEF ACCESS KEY PARAMETER

M[{05 |35|01-04 Access Key

The Access Key parameter shall precede the Extents parameter to which it refers. If not present, the assumed partition
shall be the default data partition.

5.5.7 Reserved
5.5.8 Reserved

5.5.9 Invalid Barm parameter (optional)
This parameter] is used by the slave as a-response to identify invalid parameters of the command being inftiated.

Table 19 — Invalid Parm parameter

Q|LTH|ID|OCTET |X/b|DEF INVALID PARM PARAMETER
S|{n+138|01-02 Displacement of parameter in error
03-04 Displacement of field in error
05- n Parameter string

5.5.9.1 Displacement of parameter in error

This field is a value that identifies the invalid parameter by its displacement from Octet 0 of the command. A value of
x’FFFF shall be supplied if the slave cannot provide the correct value.
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5.5.9.2 Displacement of field in error

The second value identifies the offset of the field in error within the parameter in error. The parameter string is the
parameter in error beginning at the Length field, up to and including the field in error.

§.5.10 Missing Parm parameter (optional)
This parameter is used to identify missing command parameters.

Table 20 — Missing Parm parameter

oJ[LTH[TD[OCTET [X/b[DEF MISSTNG PARM PARAMETER

S{n+1|39 01 ID
n ID Repeated as many times as needed

If the slave canfdetermine that it was not given a complete set of parameters, but canno( Specifically ideptify which is
missing, the pafameter shall consist of the Parameter ID and no ID fields.

5.5.11 Data Address parameter (optional)

This parameter fs used when the four octets of Data Address in the Extent parameters are insufficient, or if there is a need
for the master tp use Absolute Addressing. The Absolute Address modifier in the parameter overrides the [setting of Bit
2 in the Operatfon modifier of the command.

For some devicgs (such as optical disk), the master may use "broad" addressing (such as bands), and the s|ave needs to
advise the master of the exact location at which the data shall be'placed. On a WRITE command, the slavg may append
this parameter tp the Transfer Notification packet to inform the’master of the actual starting position on the{media where
the data shall bg recorded.

Table 21 —Data Address parameter

@|LTH|[ID|OCTET|X/b|DEF DATA ADDRESS PARAMETER
B|n+1|3A 01| 7 DataBlock
6 PhysicalBlock
5 Absolute Address
4 Index
3-0 Vendor Unique
02 reserved
03- n Data Address
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5.5.12 Block Size parameter (optional)
This parameter is used when the block size set in the Attributes is to be overridden.

Table 22 — Block Size parameter

@|LTH|ID|OCTET|X/b|DEF BLOCK SIZE PARAMETER

B|05 [3B|01-04 Block Size

5.5.13 Transfer
The master may choose from several alternatives in the manner that the slave is to handle a transfer 1@ the recording
media. The uspge of these alternatives is not typical on every transfer between slave and master/but is required to ensure
that certain commands execute in accordance with the master’s requirements.

Table 23 — Transfer parameters

@|LTH|ID[OCTET |X/b|DEF TRANSFER PARAMETERS

M| 04|3C 01 Write Transfer Controls
Verify
Volume
Certify
Stop on Data Errof
reserved
reserved
Compare - use‘buffer under slave control *
Compare - master repeat transfer *

O—=_NWHrUVIONN

02 Read Transfer Controls

Threshold

Suppress Incorrect Length Indication (SILI)
reserved

oo~

03 Response Conditions

Post Conditional Success if Error Retry

Post Conditional Success if Data Correction

Inhibit Operation Response on Success

Inhibit Extended Substatus Response
reserved

o H VTN

* mutually exclusive

5.5.13.1 Verify

If the Verify modifier is set, the slave shall perform an implied read operation following a write to the media. This may
be done to elmmmmm% of the device.
The verify operation is performed following writing. The facility shall access the block specified by the Data Address.
When access is complete, the facility shall verify correct access position and shall read data starting with the addressed

block. The slave does not transfer data to the master.

During a multiple-block verify operation, if access boundaries are encountered, the facility shall perform appropriate access
movements and verify block positioning. If a defective block for which an alternate location has been assigned is
encountered, the facility shall access the alternate block for verifying and then reestablish the access position for
subsequent blocks to be read, if any. Access positioning in all cases shall be verified.

Recovery from all data errors detected during verifying shall be attempted by the slave. If the data error cannot be

corrected by the slave, processing of the command shall be terminated with a Machine Exception indicated in Major
Status. The cause of the termination shall be indicated in Substatus and Extended Substatus (if applicable). The Response
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packet shall identify the block in error. If the data error is corrected, the facility shall continue the verify operation on

the next block;

the Response packet shall indicate that recovery was employed.

NOTE — The slave actions for error correction are vendor specific and may or may not include rewriting the block in error, or automatically relocating
the data to an alternate block in the case of a media defect.

5.5.13.2 Volume

If the Volume modifier is set, the slave shall ignore the Command Extent and associate the requested command with an
action beginning at the first block, and completing at the last block on the media.

5.5.13.3 Certi}y

The Certify m
necessary to €

5.5.13.4 Stop

If the Stop on
€rror recovery
Conditional S
recognize that

odifier applies to the FORMAT command. When it is set, the slave shall perform whate
hsure that all recording spaces are free of defects.

on Data Error

iccess, and a Response Extent is required, which includes the ‘Residual Count. The maste

5.5.13.5 Com

If one of the Compare modifiers is set, the data previously written by the slave shall be read back and ¢

source of the

5.5.13.6 Thre

If the Thresh

1
command shaﬂl

a) If the
norm4
a resig
be brq
b) If the
count
Differ

Data Error modifier is set, the slave shall stop data transfer immediately following a block
action had been taken. If a multiple block transfer is in progress, the transfer shall be

a Residual Count greater than zero requires the transfer to*be re-requested beginning at 1

are

ata comparison shall be either retransmitted(by the master, or from a buffer under the sl4

hold

d modifier is set, then the conténts of the Count field in the Command Extent parameter
be interpreted as a ’threshold®such that, in the presence of no errors:

number of octets in the block is less than or equal to the threshold, then the entire block

ber actions are

bn which some
completed as
r shall have to
hat point.

ompared. The
ve’s control.

of the current

is transferred

lly and a Command Completion response indicating Successful and containing a Response Exftent parm with

ual count (Threshold- Number of Octets Transferred) shall be returned by the slave. The
ken and all subsequent commands shall execute normally.

number of/Octets in the block is greater than the threshold, then the part of the block up tq
is transférred and a Command Completion response indicating Incomplete Status with the
ence bitset and containing a Response Extent parm with a zero residual count shall be r

slave,

commland.

Lhus'breaking the chain. After the completion of the command, positioning shall be as after a

Chain shall not

the threshold
Block Length
cturned by the
non-threshold

In all other respects the command shall operate as normal. The Threshold modifier is only significant if the Count field

is specified as

being in units of an octet.

NOTE — This modifier is normally only used with devices that operate on variable-sized blocks (e.g., variable-sized records on tape).
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5.5.13.7 Suppress Incorrect Length Indication

This modifier only has meaning in a variable length block situation.

If the Suppress Incorrect Length Indication modifier is set, then no error indication shall be returned by the Slave as a
result of the block size differing from the count specified in the Command Extent parameter. A residual count will

however be returned as normal.

§.5.13.8 Response conditions (octet 3 bits 7-4)

The master can override the setting in attributes, for the duration of this command, by the use of these modifiers. They

have the same meanings as the bits defined in the Slave Reconfiguration parameter of the ATTRIBUTES command

(6.3.4.14).

5.5.14 Encapsulation parameter (optional)

This parameter jmay be used by the slave or the master to encapsulate information that éanrlot be passed flirectly to or

from the addrespee, and the contents may or may not be structured as an IPI parametér.

Table 24 — Encapsulation parameter

a|LTH|ID

OCTET

X/b

DEF

ENCAPSULATION PARAMETER

B|n+1{3D

01- n

Contents to be passed

5.5.15 Partition} parameter (optional)

There may be mpre than one addressable area on some addressees. This parameter provides for the identificdtion of these
areas, and is us¢d whenever the area that a commandis to execute upon is other than the default data partition.

Table25 — Partition parameter

Q|LTH|ID|OCTET |X7/b}DEF PARTITION PARAMETER
B{n+1|3E a1 Partition ID
02 reserved
03- n Vendor specific

Device Generic Command Set for Magnetic and Optical Disk Drives


https://iecnorm.com/api/?name=b9275aba8303a698636ecdd2c897705c

ISO/IEC 9318-3 : 1990 (E)

5.5.15.1 Disk Partitions

The Partition parameter shall precede the Extents parameter to which it refers. If not present, the assumed partition shall
be the default data partition.

The allocation of partitions shall be as follows:

Slave-Defined
Data Partition
00 Default Data Partition
Maintenance Partitions
01 CE Partition
02 IML Partition
03-07 Slpve-Unique Partitions
Master-Defined
Maintenance| Partition
08-0F Additional Maintenance Partitions
Data Partitfions
10-EF Adfitional Data Partitions
Specific Uspge
FF IPI usage (e.g., in Attributes,
ko reference all partitions to

hny command that accesses
partitions 01-0F)

The CE partitio defines the area reserved on the device for the exclusive use of diagnostic and other procedyres executed
by the manufacturer’s Customer Engineering organization.

The IML partitipn defines the area reserved on the device for exclusive uselby the slave, the facility, or both, to execute
an Initial Microprogram Load.

5.5.15.2 Tape Partitions

The Partition pqrameter shall precede the Extents parameter\to which it refers. If not present, the assumed partition shall
be the current partition. If present, the Partition parameter shall cause a change to the named partition (if required),
followed by positioning. The Partition parameter is notrequired for subsequent operations once a change has been made.
The Partition pgrameter without an Extent parameter in the OPERATING MODE command shall cause the change to
occur at the beginning of a partition.

Tapes retain thdir position within a partition:between commands when the partition ID is x’00” or in the rapge x’10-FE".

It is not required that position or other information on attributes be saved for prior partitions, although some vendors
may provide infprmation concerning,position retention and other attributes for prior partitions, or carry oyer attributes
from the prior plartition to the new;partition; for example, recording format or DataBlock size (see vendor specification).
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The allocation of partitions shall be as follows:

Group 1
Slave-Defined
Data Partition

00 Default Data Partition
Maintenance Partitions

01 CE Partition on Storage Volume

02 IML Partition

03 CE Partition in Slave or Facility

04-07 Slave-Unique Partitions
Master-Defined

Maintenance Partitions

08-0F Additional Maintenance Partitions

Group 2
Slave-Def ined
Data Pqrtition
10-7F Additional Data Partitions (112)
Master-Defined
Data Pqrtition
80-FE Additional Data Partitions (127)

S?ecifIC Usage
F IPI usage

The master shall Chain, Sequence, or Order the OPERATING MODES command to any command [that accesses a
maintenance partition.

The two CE |partitions allow for one partition to be on the removable‘volume and for one to be cdntained in the
addressee. The addressee CE partition shall be contained in semipermanent storage and logically separafe from storage
used for the Jave and Restore of Attributes.

The IML partition provides a capability in the addressee for exclusive use by the slave, the facility, or botH, to execute an
Initial Microgode Load.

The additiond] slave-defined data partitions are areas separate from, or in addition to, the default data partition.

The additiongl master-defined data partitions are allocated from within the default data partition.
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5.5.16 Stop On Discontinuity parameter (optional)

On some devices, it is desirable that the master be able to identify a discontinuity as a reason to terminate a transfer. This
parameter may be associated with the READ, WRITE, and SEARCH transfer commands, or with FORMAT and
REPORT DISCONTINUITY. It shall precede the Extent parameter to which it refers.

Table 26 — Stop on Discontinuity parameters

Q|LTH|ID|OCTET|X/b|DEF STOP ON DISCONTINUITY PARAMETERS
B|n+1|(3F 01 DISCONTINUITY TYPE

7 Cylinders

A Iracks

5 Access Boundary (set by Access Permits)

4 Discontiguous Defect Reallocation

3 Bands

2

to reserved

02| 1
0 Time (Discontinuity Value required)
03-06 Discontinuity Time (in ps)

5.5.16.1 Cylin‘rers

The discontinyity is due to the physical cylinder boundary on the disks

5.5.16.2 Tracks

The discontinyity is due to the physical track boundary on~the disk.

5.5.16.3 Acceys boundary

The discontinyity is due to a boundary establishéd by a previously issued ACCESS PERMITS command

5.5.16.4 Discqntiguous Defect reallocation

The discontingity is due to the-dis¢ontiguous relocation by the slave of a block that included a media defect.

5.5.16.5 Ban

The discominTity iS'due to the need for a physical motion on the optical disk, outside the range of a mirgor adjustment.

5.5.16.6 Time

This modifier is set to indicate that the time field is to be used.

5.5.16.7 Discontinuity Time

This is a value in microseconds that, if exceeded by the media-accessing techniques, is to be considered a discontinuity.
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5.5.17 Imbedded Data parameter (optional)

This parameter is used for transferring data that has been gathered by an addressee that has limited, low rates of data
transfer requirements.

Table 27 — Imbedded Data parameter

Q({LTH|ID|OCTET |X/b|DEF IMBEDDED DATA PARAMETERS

S{n+1{40{01- n Data to be transferred
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6 Control commands

The commands in this clause are used as Control commands.

The abbreviations used in graphical representation of commands and responses in the following subclauses shall be as
follows:

oYT 1 TU Doalcat | £ m deeimal\al
PR racKetT——rength ¥ y Hig—vatde

REF NO Command Reference Number | e = Echoed Value (from Command
OP CODE Operation Code Packet)

COM MOD Common Command Modifiers | b = Bit Value (identified by
OP MOD Op Code Modifiers position 0-7 or 0-B)

SLAV ADDR | Slave Address
FAC ADDR Facility Address

6.1 NOP

6.1.1 Command packet

PKT |REF OP |{COM OP |SLAV|FAC PARAMETERS
LTH| NO |CODE|| MOD| MOD|ADDR|ADDR
01 2 3 4 5 | 6 through n

xxxx xxxx 00 | bbbb bbbb xx  xx

Figure 20 — Command packet for NOP

6.1.2 Response|packet

PKT Echoed Fjrom MAJOR STATUS PARAMETERS
LTH Command CODES TYPE ICODE
01234K5 6 7 8 through n

XXXX eeeeeeeeeeee bbbb bbbb 0001 jbbbb
7654 3210 3210

Figure 21 — Response packet for NOP

6.1.3 Description

The NOP command is a null command that is issued to the slave. The slave shall perform no operation, shall not change
its state, and shall return the standard completion response to the master. The slave shall clear any previous status (see
5.4) when it executes a NOP command in the same manner as would be done on any other command except REPORT
ADDRESSEE STATUS.

The slave shall ignore any parameters associated with this command. Some masters use command chains or sequences that
are modified at the time of dispatch to the slave. The NOP opcode may be used to override execution of commands that
have associated parameters.

NOTE — A NOP command can fail (e.g., if it is the first command in a chain and the slave issues a Reserve command to the facility being addressed
and the reservation fails).
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6.2 FACILITY OPERATION

6.2.1 Command packet

PKT |REF OP (COM | OP |SLAV|FAC | PARAMETERS
LTH| NO |CODE| MOD| MOD |ADDR|ADDR
01 2 3 4 5 | 6 through n

Xxxx xxxx 01 bbbb bbbb xx  xx
Figure 22 — Command packet for FACILITY OPERATION

6.2.2 Responpe packet

PKT | Echoed From|  MAJOR STATUS PARAMETERS
LTH| Comgand | CODES  |TYPE|CODE
7

012|345 6 8 through n

XXXx eeeeeedeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 23 — Response packet for FACILITY . OPERATION

6.2.3 Description
The FACILITY OPERATION command is a "pass-through” cOmmand that allows a primitive commard or a Vendor
Unique command to be transferred to the slave or facility. “The command information is passed in thg Encapsulation
Parameter appended to the command. The format or contentyof the encapsulation is slave or facility deperjdent and is not
specified.

6.2.4 Paramgter 3D - Encapsulation parameter

The contents pf this parameter are interpreted-directly by the addressee, and may or may not conform to an IPI structure.
Unless addregsed to the slave, there will usually be no attempt by the slave to parse the encapsulated cqntents.

Table 28 — Facility Operation parameter 3D

@|LTH|ID|OCTET |X/b|DEF FACILITY OPERATION PARAMETERS

Bn#1|{3D|01- n ENCAPSULATION PARAMETER
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6.3 ATTRIBUTES

6.3.1 Command packet

PKT |[REF OP |COM | OP |SLAV|FAC PARAMETERS
LTH| NO |[CODE| MOD| MOD |ADDR|ADDR
01 2 3 4 5 | 6 through n
xxxx xxxx 02 bbbb bbbb xx  xx
7654 3210
|
L:: Bits U, T, 3 have encoded meaning of.:
x'0'=Report
x'1'=Initialize x'2'=Restore
L— x'9'=Load x'A'=Save

6.3.2 Response packet

Figure 24 — Command packet for ATTRIBUTES

PKT | Echoed
LTH Comm
0121

From|  MAJOR STATUS PARAMETERS
ond | CODES | TYPE | CODE
45 6 7 8 through n

XXXX eeeeeeeq

6.3.3 Description

The ATTRIBI
the addressee
characteristics

The operating
Restore, Load

The informati¢n that the slave supplies or modifies, or supplies and modifies, in accordance with the comnj

to the addresd
knowledge, pr
operational fa

Bits 0, 1, and

beeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 25 — Response packet for ATTRIBUTES

UTES command allows modification of-the slave or facility attributes that are used to tell t

s operational characteristics are and-to allow them to be examined or modified.
that may be modified in the addressee are implementation dependent.

mode of ATTRIBUTES is determined by the opcode modifier, which allows the master to Ini
or Save the addressee attributes. The modifiers are mutually exclusive.

ee identified by-the Slave Address and Facility Address of the command. Unless a m4

Cility.

B (x'1’, x2% and x'8’) are encoded. The opcode modifiers shall be as follows:

t fequires the addressee to respond with a list of parameters that detail the attributes re

Repot

commiand

NOTE

€ master what
€ operational

lialize, Report,

and, is specific
ster has prior

heessing of Attributes should begin by analysis of the slave’s capabilities and proceed through each attached

quested by the

— These attributes may not represent a valid configuration.

Initialize allows the master to require the addressee to set all of its attributes to their initial values.

Restore allows the restoration of saved attributes. At power on, slaves and facilities shall perform an automatic

Restore. If no attributes have been saved by the master, the Restore values shall be a valid configuration of the
Initialize attributes.

down

or removal of the media from a removable media facility.
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Load requires the addressee to modify attributes within the addressee (if they are valid).

When the Initialize or Restore modifiers are set, the addressee acts upon all attributes. Similarly, if no parameters are

transmitted with the Command packet when the Report or Save modifiers are set, the addressee acts upon

all attributes.

If the master wishes to be selective about attributes to be affected, it shall provide a list of the parameter IDs (via the

Request Parm parameter), with the Report, Load, or Save modifiers.

The master and slave either have parameters that are unique to each (so indicated by either M or S in the @ column),
or are common to both (indicated by "B" in the @ column). Common parameters are used by the slave to report, and by
the master to modify. A consistent sequence is necessary to properly manage parameters that are common.

If a master wishes to find out the Initial settings of the slave (rather than the Restored settings),
ATTRIBUTES| command with the Initialize modifier set. The slave shall set the Attributes parameters t
factory values. The master issues an ATTRIBUTES command with the Report modifier set, to look.at'the
parameters of ipterest.

The master can
set, and thus in|

change the Attributes parameters by issuing an ATTRIBUTES command with'the Load or
struct the slave to act upon the new values.
If the master dpes not wish the new values to be kept beyond Power Off, the Load @ipdifier is set.

If the master wj
modifier is set.

ishes the new values to be kept beyond Power Off, and Restored by the slave after Power

The master canf use the Restore modifier to have the slave return to it$¢previously Saved values.
Some of the atf
and facility, bot
slave or facility
to the addresse

ributes apply equally to either slave or facility (e.g,, humber of ports). In the case of an in
h slave and facility apply. For this reason it is impossible to clearly define attributes as belon
unless the configuration of intended use is known. Therefore, all attributes are shown as

p, even though some may be specifically slave-oriented, and others may be specifically facil

Within the pargmeters there are sets of octets that maymeed to be repeated several times to provide all of thg
These repetitiv¢ octet sets are noted in the parameter tables.

On facilities that support more than one typelof partition, the Partition parameter shall precede every sg
parameters for that partition. In this manner;-every partition is described by a group of succeeding attribu
(e.g., if a disk, that has been formatted with one PhysicalBlock size, has three partitions, the Size of Disk P
parameter would be the same and repeated in every set of parameters succeeding each Partition paramete]

If the Report mjodifier is set, and a_Partition parameter with an ID of XFF is appended to the command, t

it issues an
D their initial
parameter or

bave modifier

On, the Save

egrated slave
ping to either
being relative
ty oriented.

information.
t of attribute
€ parameters
hysicalBlocks

r.

he slave shall

respond with infformation on all-ef the partitions (with each set of information preceded by a Partition parameter). On

a Report, Load or Save, thie-absence of a Partition parameter means the default data partition attribu

les are to be

referenced.

If any fields aref not(ficeded in a parameter, the parameter length can be cut short (e.g., on parameters 53 4nd 54, a disk
with a fixed clgck rate and variable rotation speed has a different number of octets per track on every cylinder so
parameters suc - 3 pe inderand-Total Numberof BloeksperFrackneedne t be supplied.
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There is a need for three types of memory to completely manage Attributes (1o retain Attributes, permanent memory shall

be used; to retain Attributes changed by the master, semi-permanent memory shall be used) as follows:

- Permanent. This memory contains all of the attributes as defined by the manufacturer and the Initial value of
Attributes. The Initial Attributes may not be set to a valid configuration (e.g., two features that are mutually self-

exclusive may be capable of being supported by the slave).

- Semi-Permanent. At the point of manufacture, these values are set to a valid combination of the Initi

al Attributes.

The contents may be replaced by the master performing a Save. The slave uses the contents of this memory to
Restore Attributes at Power On, or under command of the master when the Restore modifier is set.

. Current. After Power On, the contents are the same as Semi-Permanent memory, that is, Restored. Individual

Attribufes may be changed by the master performing either a Load, or a Save with parameters.

The following modifiers permit operations upon individual Attributes:
- Report| The current memory contents are reported to the master. If no parameters,are append
responds with all attributes (which can be a very large length). The Request Parms"parameter m

specificplly identify Attributes.

- Load. This modifier requires that parameters be appended for Attributes that may be modified. T
replace|the contents of the designated parameters in Current memory with\the ones in the comma
list (if yalid).

- Save. If this modifier has associated parameters, the command is ex¢cuted in the same manner as
the conftents of Current memory shall be written into Semi-Pertnanent memory.

The following modifiers are those that operate upon all changeable Attributes:
- Initialife. No parameters are accepted. The contents of Permanent memory shall be written into Cur

- Restor¢. No parameters are accepted. The contents of Semi-Permanent memory are written intq
memory.

- Save. If no parameters are appended, the contents of Current memory are written into Semi-Perma

6.3.4 Parametdrs

6.3.4.1 Parameters 3A, 3E, 50

Table 29 — Attributes parameters 3A, 3E, 50

ed, the slave
ay be used to

he slave shall
nd parameter

a Load, then

rent memory.

the Current

ient memory.

Q|LTH|ID|OCTET |X/b|DEF ATTRIBUTES PARAMETERS
B|(n+1{3A|01- n DATA ADDRESS PARAMETER (see 5.5.11)
Blrni1!123ei01.- n PARTITION PARAMETER (see 5.5.15)
B|n+1{50 VENDOR ID
01-10 Manufacturer Identification (ISO 646/ASCII)
11-18 Manufacturer Model Number (ISO 646/ASCII)
19-1C Manufacturer Revision Number (ISO 646/ASCII)
1D-24 Manufacturer Unique ID
25-28 Manufacturer Switch Settings
29- n Manufacturer-Defined Fields
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6.3.4.1.1 Data Address (common) parameter

This parameter is used to follow any parameter in which a 32-bit Data Address field is inadequate.

6.3.4.1.2 Partition (common) parameter

This parameter is used to precede the set or sets of facility-dependent parameters to identify which partition is being

referred to.

6.3.4.1.3 Vendor 1D parameter

This paramete

a) Manu
b) Manu

¢) Manu

[ is made up of the following:
acturer Identification (ISO 646/ASCII). This field contains the Vendor ID of the,dddresse

facturer Model Number (ISO 646/ASCII). This field contains the model number of the add

addregsee.

d) Manu

facturer Unique ID. This field contains a value that is a unique-identification of the slay

manuJacturer does not provide a unique value, then this field shall, be modifiable by the master s

a uni

€) Manu
slave.

f) Manu

94

ue ID value.

facturer Switch Settings. This field contains the setting$.0f switches that may be field set or n|

facturer-Defined Fields. Any fields that the manufacturer chooses to provide (vendor defin

h
L.

ressec.

facturer Revision Number (ISO 646/ASCII). This field contains the~cufrent revision number of the

e. If the slave
as to provide

odified on the

ed).
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6.3.4.2 Parameters 51-58

Table 30 — Attributes parameters 51-58

Q|LTH|ID|OCTET |X/b|DEF ATTRIBUTES PARAMETERS
B|05 [51]|01-04 SI1ZE OF DISK DataBlocks *
S|{05 [52|01-04 SIZE OF DISK PhysicalBlocks *
* If zero, the addressee is not formatted
and/or lds 53 and 54 are invalid

S|n+1(53 TOTAL NUMBER OF DISK DataBlocks

01-04 Total No of Blocks per Partition

05-08 Total No of Blocks per Cylinder

09-0C Total No of Blocks per Track

0D-10 Data Address

n-B:8 Total No of Blocks per Cylinder | Repeated as

n-7:4 Total No of Blocks per Track | many times

n-3:n Data Address | as needed
S|n+1{54 TOTAL NUMBER OF DISK PhysicalBlocks

01-04 Total Number of Blocks per Partition

05-08 Total Number of Blocks per Cylinder

09-0cC Total Number of Blocks per Track

0p-10 Data Address

n-B:8 Total No of Blocks per Cylindef } ‘Repeated as

n-7:4 Total No of Blocks per Track { many times

n-3:n Data Address | as needed
S|n+1(55 DataBlock SIZES SUPPORTED

01-04 smal lest Block Size/Supported

05-08 Largest Block Size“Supported

09-0C Increment Size

n-8:8 Smallest Block Size | Repeated as

n-7:4 Largest BlockiSize { many times

n-3:n Increment Size ! as needed
S|n+1|56 PhysicalBlock SIZES SUPPORTED

01-04 Smallest Block Size Supported

05-08 Largest Block Size Supported

09-0C Increment Size

n-B:8 Smal lest Block Size | Repeated as

n-7:4 Largest Block Size | many times

n-3:n Increment Size | as needed
S|n+1{57 SIZE OF PHYSICAL GROUPS

01=02 Number of PhysicalBlocks per Physical Group
B|04 |58 HARD DISK FORMAT

01-02 Number of Alternate Cylinders

03 Number of On-track PhysicalBlock Spares
6.3.4.2.1 Size pf\Disk DataBlocks parameter

This field contains an unsigned binary number specifying the size of the DataBlocks contained within the disk Partition.
The master may use this parameter to set the DataBlock size of a formatted slave.

6.3.4.2.2 Size of Disk PhysicalBlocks parameter

This field contains an unsigned binary number specifying the size of the PhysicalBlock contained within the disk Partition.
PhysicalBlock size is established by the FORMAT command.
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6.3.4.2.3 Total Number of Disk DataBlocks parameter

a) Total Number of Blocks per Partition. An unsigned binary number specifying the number of DataBlocks contained
within the disk partition.

b) Total Number of Blocks per Cylinder. An unsigned binary number specifying the number of DataBlocks per
cylinder.

¢) Total Number of Blocks per Track. An unsigned binary number specifying the number of DataBlocks per track.

d) Data Address. This field contains the starting address of the first block. The first data address shall always be zero.
On disks that have a variable number of octets per tra pica vithin bands-or groups-of-cylinders, to define
a partition requires the use of more than one set of fields, so they are repeated as many times(as| necessary.

6.3.4.2.4 Totall Number of Disk PhysicalBlocks parameter

This parameter
not DataBlock

6.3.4.2.5 DataBlock Sizes Supported parameter

Small¢
sizes.

a)

b)
¢) Incren
smalle

There may be
block size is fij

If a disk can b
represented by
would be repré

6.3.4.2.6 PhysicalBlock Sizes Supported parameter

This parameter

not DataBlocks.

6.3.4.2.7 Size (

P.

st Block Size Supported. An unsigned binary number specifying the smallest value of a range

Largest Block Size Supported. An unsigned binary number specifying the largest value of the ran|

bt to the largest size.

more than one range supported, so thesefields are repeated as many times as required for

e formatted with any block size 'gkeater than 256 up to the end of track with 20,160 octet

follows the same format as that for DataBlocks, except that the field contents refer to Physi

ent Size. An unsigned binary number specifying the increment by which a block can incr

ed, the same value is duplicated in the’Smallest and Largest fields.

one set - (256,20160,1). If onlytwo multiples of block size, 512 and 2048, are supported per
sented (e.g., (512,17408,512)-followed by (2048,18432,2048)).

follows the same-format as that for DataBlocks, except that the field contents refer to Physi

if Physical Groups parameter

calBlocks and

of DataBlock

ge supported.

pase from the

the disk. If a

5, it would be
track two sets

calBlocks and

This parameter

6.3.4.2.8 Hard

ntal M d-ls 1 rtlo—tla + £ 4l 1 £D1 - 103 1 . B3
CUMt A S~ a U STECUOTHAT y~varuC Wit HIC touTiT O HIC TIUTTOCT O T ITYSICATDIOCKS I d I

Disk Formats parameter

This parameter contains the following fields:

ysical Group.

a) Number of Alternate Cylinders. This field specifies the number of cylinders to be taken for use in allocating
alternate tracks, alternate PhysicalBlocks, or both.

b) Number of on-track PhysicalBlock spares. This field specifies the number of PhysicalBlocks to be reserved on each
track for assigning alternates for those PhysicalBlocks that contain defects. If this field’s value is zero, there are
no spares and alternates shall be taken from the Alternate Cylinders.
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6.3.4.3 Parameters 59-5A

Table 31 — Attributes parameters 59-5A

Q[LTH|ID|OCTET |X/b|DEF ATTRIBUTES PARAMETERS

S[02 {59 ATTRIBUTES TABLE CONDITIONS

01 Attributes Table May be Corrupted
Attributes Table Initialized by Master
Attributes Table Restored by Slave
Attributes Table Restored by Master
Attributes Table Loaded by Master
Attributes Table Saved by Master

6.3.4.3.1 Attributes Table conditions parameter

The following 4

a) Attriby
are set

may haye been contamination by partial processing. If the contmand completes successfully, then t

to zero

b) Attribytes Table Initialized by Master. This bit is set by the slave to indicate that the attributes hay

their in
been sq

¢) Attribytes Table Restored by Slave. This bit isset by the slave following Power On to indicate that

have bg
this bit

d) Auttribytes Table Restored by Master. This bit is set by the slave to indicate that the attributes hay

their s4
been sq

=W~V ONN

reserved

B|{n+1|5A PAD WITH FILL CHARACTERS
01- n Fill character(s)

Attributes Table conditions may be listed in this parameter:

tes Table May be Corrupted. If a command to change Attributes is initiated, this bit is set
to zero. If the command fails to complete successfully, then ‘this bit shall remain set to indic

and the appropriate bit setting listed in b) through<f) iS posted.

itial values by command of the master. If thelmaster attempts to change any attributes aftg
t, the slave shall reset this bit to indicate that attributes have been changed.

en restored. If the master attempts10 change any attributes after this bit has been set, the sl
to indicate that attributes have been changed.

ved values by command, ofthe master. If the master attempts to change any attributes aft
t, the slave shall resefithis bit to indicate that attributes have been changed.

tes Table Loaded by Master. This bit is set by the slave to indicate that attributes have bq
d of the master.. If the master attempts to change any attributes after this bit has been set,
is bit to indicate that attributes have been changed.

e) Attrib
comma|
reset th

f) Attrib

commapnd,of the master. If the master attempts to change any attributes after this bit has been set,
reset this bit to indicate that attributes have been changed.

tes Table Saved by Master. This bit is set by the slave to indicate that attributes have Y

and all others
ate that there
his bit is reset

€ been set to
er this bit has

the attributes
ave shall reset

e been set to
er this bit has

ten loaded by
he slave shall

een saved by
he slave shall

6.3.4.3.2 Pad with Fill Characters parameter

When a situation exists where the slave has to pad data, the slave shall use this field. In the event that the field specified
does not fill the entire space to be padded, the slave shall repeat the supplied field until the space is filled.
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6.3.4.4 Parameters SB-5D

Table 32 — Attributes parameters SB-SD

Q|LTH|ID|OCTET |X/b|DEF ATTRIBUTES PARAMETERS
B|n+1|58B DISK PARTITION DEFINITION
01 Partition ID
02 Facility Address
03 Type of Disk
7 Non-removable Disk
) Removable Disk
5 Floppy Disk
4 Fixed Head Disk
3 Moving Head Disk
2 Solid State Disk
1
to reserved
04| O
05-08 Block Count
09-0C DataBlock Address
B{n+1{5C SYNONYM DEFINITION
01 Synonym Address
02 Actual Facility Address
n- 1 Synonym Address | Repeated as many
n Actual Facility Address | times as needed
B|n+1{5D ALIAS DEFINITION
01 Alias Address
02 Facility Address
03 Partition 1D
04 reserved
n-3 Alias Address ! Repeated
n- 2 Facility Address | as many
n- 1 Partition (1D | times as
n reseryved | needed

6.3.4.4.1 Disk Partition Definition parameter

The Partition| ID identifies the Partition-to be defined. The Facility Address (it may be an Actual or Syponym address)
defines where| the partition is located. The Type of disk is bit significant and identifies the kind of disk arga in which the
partition is located. The Block Count and Data Address are used to define the extent of the formatted d¢fault data area
that is to be the partition. ThiS parameter can only be issued to a formatted facility.

6.3.4.4.2 Synpnym Definition parameter

The parametdr list consists of ordered pairs in which the first octet in each pair contains the Synonym address, followed
by the absolute.Facility Address. Commands issued by the master can use the synonym in the Facility Address field, and

the slave shall"b€ Tesponsibie To corTectty address e actual facitity:

6.3.4.4.3 Alias Definition parameter

The parameter list consists of three ordered octets in which the first octet contains the Alias address, followed by the
Facility Address (which may be a Synonym or an Actual address) and the Partition ID to which it is to refer. The slave
shall accept the Alias as a Facility Address to refer to the partition, in lieu of the Partition ID preceding Extent

parameters.
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6.3.4.5 Parameters SE-S5F

Table 33 — Attributes parameters SE-SF

Q|LTH|ID|OCTET |X/b|DEF ATTRIBUTES PARAMETERS
B|n+1|5E MULTI-PORT CHARACTERISTICS
01-02 Number of Ports
03 No of stacked commands allowed at alternate port(s)
B|n+1|5F PHYSICAL DISK CONFIGURATION
01-04 Address of Last Data Cylinder
05-08 Address of Last Cylinder of Defect List
09-0A Number of Heads per Cylinder
0B-0E Number of Fixed Sectors per Revolution *
OF-12 Absolute Number of Octets per Track
13-16 Single Cylinder Seek Time (us)
17-1A Average Cylinder Seek Time (us)
1B-1E Maximum Cylinder Seek Time (us)
1F-22 Rotation Time (us)
23-26 Head Switching Time (us)
27-2A Write-to-Read Recovery Time (gs)
2B-n Vendor Specific Data
* Zero Af“not fixed

6.3.4.5.1 Multi-Port Characteristics parameter

The first field
number of con

condition or Jommand Reject (see 4.10.5) due to the commandbuffer being full.

If the master W

alternate portq to zero.

6.3.4.5.2 Physjcal Disk Configuration parameter

contains the number of ports on the addressee. TheSecond field contains an unsigned binafy value of the
imands that can be stacked at an alternate port before the addressee’s alternate port shalll report a Busy

ishes to force a single switching point at the addressee, it may force the number of commapnds allowed at

This parametef may be used by the mastet\10 identify the characteristics of disk drives that are not self-idgntifying to the
slave. It is morf typically used by the slave-to inform the master of the physical characteristics of the disk or
The following [information shall be included in this parameter:

a)

b)

)

)

Y

Address of Last Data(Cylinder. The assumed starting data cylinder is zero. Thus this value, +
numb¢r of data cyliiders (including spares) on the addressee.

disks attached.

, specifies the

Address of Last Cylinder of Defect List. This value specifies the address of the last cylinder of the defect list.

Number ,0f Heads per Cylinder. This value specifies the number of addressable heads per cylinder for the

addregseé.

Number of Fixed Sectors per Revolution. This value specifies the number of fixed sectors (including spares)
available on each revolution for the addressee. Note that sectors between imbedded servo bursts can be configured
to contain more than one PhysicalBlock. This value is zero if the disk does not have fixed sectors.

Absolute Number of Octets per Track. This value specifies the number of octets nominally included on each track

of the addressee; including gaps, spares, and other overhead allowances.

Single Cylinder Seek Time. This value specifies the single cylinder seek time for moving head disk drives.

Average Cylinder Seek Time. This value specifies the average cylinder seek time for moving head disk drives, as

specified by the vendor.
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h) Maximum Cylinder Seek Time. This value specifies the maximum cylinder seek time for moving head disk drives.

) 1 1Ca S

i) Head Switch Time. This value specifies the head switch time for multiple head disk drives.

j) Rotational Period. This value specifies the rotational period for the addressee (i.e., the time it takes for one disk
revolution from index to index).

k) Writ

to Read Recovery
10 rR€ad ReCo

k) etoF Recovery Time. This value specifies the time that it takes the disk to become capable of reading
data after writing data.
6.3.4.6 Parameters 60-63
Table 34 — Attributes parameters 60-63
@|LTH|ID|OCTET |X/b|DEF ATTRIBUTES PARAMETERS
S|n+1{60 DataBlock INTERLEAVE PARAMETER
01| 7 Interleave Factor/Interleave Values
6-0| 0
02 Supported
03 Current
S|109 |61 TRANSFER RATE (Octets/second)
01-04 Effective Transfer Rate
05-08 Slave's Instantaneous Transfer\Rate
S|n+1{62 PhysicalBlock PERFORMANCE CHARACTERISTICS SUPPORTED
01 Smallest PhysicalBlock Interleave Factor
02 Largest PhysicalBlock ‘Interleave Factor
03 Smallest Head Interlieave Factor
04 Largest Head Interleave Factor
05 Smallest Cylinder ‘Interleave Factor
06 Largest Cylinder“Interleave Factor
n-5:4 PhysicalBlock. dhterleave Factor | Repeated as
n-3:2 Head Interleave Factor | many times
n-1:n Cylinder sInterleave Factor ! as needed
S|n+1(63 CURRENT PhysicalBlock PERFORMANCE SETTINGS
01 PhysicalBlock Interleave factor
02 Head Interleave Factor
03 €ylinder Interleave factor
6.3.4.6.1 DataBlock Interleave(parameter
The first octet is used to identify whether the interleave is established by values unique to the facility, or by factors that
are predictablef by the master.
When Bit 7 =0, the-parameter refers to factors that affect transfer rate in a manner that is predictable jased upon an
algorithm of block-interleave factors. These values are as follows:

a) Supported. This value specifies the maximum interleave factor that can be supported.

b) Current. This value specifies the current factor of interleave on the formatted disk. A value of 0 or 1 means that
there is no interleave factor (i.e., 1:1).
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When Bit 7 = 1, the parameter refers to values that are device specific, and cannot be calculated without specific

knowledge of a

preexisting disk format. These values are as follows:

a) Supported. This octet identifies the interleave factor values that are defined by the facility. Bit O specifies
interleave value 0, which is the basic transfer rate capability of the facility, and is always indicated. Bits 1-7 specify
interleave values that are defined by vendor specifications.

7
1-6
0

Lowest Effective Transfer Rate
Intermediate Effective Transfer Rates
Fastest Effective Transfer Rate

Individual bits 1-7 indicate the ability to cause a reduction in the transfer rate that exceeds the reduction of the
immediftely pr 1 : =1,

4=1)

b) Current.

bit shal] be set in this octet.

6.3.4.6.2 Transfer Rate parameter

a) Effective Transfer Rate. This value specifies the effective transfer rate of ‘the addressee (e.g.,
interleave factors used by the slave at formatting). The value is vendor defined and typically
calculation based on the time it takes to transfer one track of data in eontiguous block number seqpence, which,
with anlinterleave factor of greater than 0, requires more than one rotation.

b) Slave’s

nstantaneous Transfer Rate. This value specifies the maximum speed at which the slave can

its intefnal buffer(s).

6.3.4.6.3 PhysiqalBlock Performance Characteristics Supported parameter

This parameter
formatting is us
parameter, the

a) Physica

actors have the following functions;

be supported between PhysicalBlocks.

b) Head I

supported between heads.

han when Bit

This octet identifies the interleave factor value that is presently established for, the faciljty. Only one

based on the
represents a

transfer from

s provided by the slave to advise the master which interleave factors can be supported when PhysicalBlock
ed. The three pairs of octets are repeated if there is more than one range that can be suppgrted. In this

Block Interleave Factor. This pair of octets defines the low-to-high range of interleave fagtors that can

hterleave Factor. This. pair of octets defines the low-to-high range of interleave factory that can be

¢) Cylinder Interleave Factor. This pair of octets defines the low-to-high range of interleave factorp that can be
supported between eylinders.

If only one fact

6.3.4.64 Curre

pr can“be supported, the same value is repeated in the smallest and largest field.

nt PhysicalBlock Performance Settings parameter

This parameter is used to advise the master of the current interleave settings of the partition referred to. If no Partition
parameter precedes this parameter, the values for the default data partition are provided. In this parameter, the factors
shall have the following functions:

a) PhysicalBlock Interleave Factor. This octet defines the current interleave factor in effect between PhysicalBlocks.

b) Head Interleave Factor. This octet defines the current interleave factor in effect between heads.

¢) Cylinder Interleave Factor. This octet defines the current interleave factor in effect between cylinders.
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Table 35 — Attributes parameters 64-65

6.3.4.7.1 Phy

See clause 5 {

6.3.4.7.2 Add

This parameté
buffers and cz
simple examp
field is requir
This parametg
parameter is

Configuration

This parametg

@|{LTH|ID|OCTET |X/b|DEF ATTRIBUTES PARAMETERS
S|15 |64 PHYSICAL INTERFACE ATTRIBUTES PARAMETER
01-04 SDE (ns)
05-08 IRT (ns)
09-0C CCD (ns)
0D-10 SDR (us)
11-14 SYD (us)
Sin+1[65 ADDRESSEE CONFIGURATION PARAMETER
01-04 Data Buffer Size
05-08 Command buffer size
09-0A Max No of octets in Command packet
08-0C Max No of octets in Response packet
0D Max No of Access Permit Extents
OE Min No of Queued Commands .
OF Max No of Queued Commands
10 Size of Command Stack

sical Interface Attributes parameter

f ISO/IEC 9318-1 for the definition of these fields, which miust be supplied at Power On.

ressee Configuration parameter

I is typically relevant only to the slave. Howevet, a slave may have facilities attached that co
pabilities, or the slave may have allocatedits own buffering on a dedicated basis among {
e would be facilities with integral data_buffers for error correction (in which case only the
ed).

pr is intended to provide the master with information that would allow it to maximize perfq
relevant to facilities as well @s-the slave, it is noted in the Slave Configuration paramet
Information in 6.3.4.8).

br is made up of the.folowing parameters:

ntain their own
he facilities. A
first parameter

rmance. If this

er (see Facility

addressee.

iated with the

r of octets the

a) Data [Buffer Size. This value specifies the size (in octets) of the data buffer associated with the

b) Command Buffer-Size. This value specifies the size (in octets) of the command buffer asso(
addrepsee.

¢) Maximum'Number of Octets in Command packet. This value specifies the maximum numbe]
addrersee can accept in a Command packet.

d) Maximum Number of Octets in Response packet. This value specifies the maximum number of octets the
addressee can provide in a Response packet.

¢) Maximum Number of Access Permit Extents per Addressee. This value specifies the maximum number of Access
Permits Extents allowed per addressee.

f) Minimum Number of Queued Commands. Any value greater than 0 indicated the minimum number that shall
be guaranteed to queue per facility. A value of zero means the slave cannot guarantee any commands for the
facility.
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minimum but only as many as the size of the command buffer permits. A value of 1 means that there is no
Command Queuing and commands are Individual. Any other value shall be greater than or equal to the
minimum.

g) Maximum Number of Queued Commands. A value of 0 means that the queue may contain more than the

h) Size of Command Stack. This value specifies the minimum number of commands that the slave is capable of
stacking (e.g., a slave with addressability to 8 facilities and a minimum queue size of 4 per facility may stack 32).
If this is an absolute limitation, the value of 32 shall be specified. However, in some implementations, the stack
may be as large as command buffering and the queuing algorithm permit, and may exceed 32 if the commands
are small in length. If the size of the stack is variable, depending on the sum of command sizes, and it can exceed

the calculable maximum, this field shall be set to X’FF’.

addressing 8 facilities but only 3 are physically attached and operational). If Individual commands are issued, then no mor¢|than 3 commands
can be stacked. If Queued commands are issued, and there may be up to 4 per facility, the command stack would be32) Hpwever, since only
3 facilitfes are operational, the effective queue per facility would average above 10 commands. The minimum parameters pre what the slave
guarantges, and are not intended to be an upper limit.

NOTEf A large number of factors influence the exact degree of stacking and queuing actually available in a slave (e,g., p slave capable of

Anothetf consideration is that commands are variable in length, but the size of the command buffer is typically fixed. In a configuration of 8
facilitied with a minimum command queue of 4 and a maximum command size of 256, the command stackwould be 32 and the command buffer
size woyld have to be 8192 octets (32 x 56). However, if only one command of maximum size can tie)accepted by the slaye (e.g., a COPY),
and the|others are typically less than 64 octets, then the command buffer size need be only 2240-octets (256+(31 x 64)){ Refer to vendor
documehtation to determine the methods of buffer management used to maximize performange,

6.3.4.8 Parampter 66 - Slave Configuration (bit significant)

Table 36 — Attributes parameter 66

@|LTH|ID|OCTET |X/b|DEF ATTRIBUTES\PARAMETERS

S|in+1|66 SLAVE CONFIGURATION (BIT SIGNIFICANT)
01 Facilities.may be of Different Classes
Facility«Facility Transfers

Synonym, Addressing

Ali4s; Addressing

0dd“Octet Transfers

Master Termination of Commands Required
Extended Substatus

Multiplexed Data Transfers

Transfer Notification packets

Imbedded Data Responses
Master-Definable Maintenance Partitions
Facility Configuration Information
Master Throttling of Data Streaming
Multiple Command Extents Accepted

Data Streaming Data Transfers
Interlock Data Transfers

03 reserved

04 Logical Interface

Level 2

Level 3

reserved

02

CO—_MNUWHRUVNHNO-_MNDNUWSUVIONN

~
'

w
1
oo N

There are a large number of features that the slave may be able to support, and the following list provides a summary of
its capabilities.

a) The Facilities May Be of Different Classes bit. This bit shall be set by the slave if it can support more than one
class of facility. This bit is set even if both classes are not currently attached.

b) Facility-Facility Transfer Capability bit. This bit shall be set by the slave to indicate that it has the capability to
transfer data between facilities attached to it without master intervention.
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<)

d)

g

h)
i)
j)
K)

)

n)

0)

1Y)

9

Synonym Address bit. This bit shall be set if the slave allows the master to redefine Facility Addresses as
Synonyms.

Alias Address bit. This bit shall be set if the slave allows the master to redefine Facility Addresses to refer to
data partitions by Aliases.

Odd Octets Transfer bit. This bit shall be set if the slave supports Double Octet Mode and can transfer odd
octets of information.

Master Termination of Commands Required bit. This bit shall be set if the slave requires the master to terminate
the Information Transfer of commands (i.e., the slave does not dynamically use the Packet Length of the
command to generate the necessary number of SYNC Ins at the Physical Interface)

Extende¢d Substatus bit. This bit shall be set if the slave can provide Extended Substatus. If this
available, the slave shall also be capable of inhibiting Extended Substatus in responses.

capability is

Multiplexed Data Transfers bit. This bit shall be set if the slave is capable of multiplexing data fransfers (i.e.,

breaki

Transfer Notification packets bit. This bit shall be set if the slave has the capability to generate t

Imbedded Data Responses bit. This bit shall be set if the slave has the capability to generate thes

Master-
to defin

Facility
parame

Master
streami

Multip:r Command Extents Accepted bit. This;bit shall be set if the slave is capable of accepting m

Comm,

Data St

NOTE —

Interlodked Data Transfers bit.. This bit shall be set if the slave is capable of interlocking data tra

NOTE —|
Level 2

Level 3

up a single transfer request into bursts defined as acceptable by the master):

¢ a maintenance partition within the default data partitiong

Configuration Information bit. This bit shall be setfif the slave can provide Addressee (
fers for attached facilities.

Throttling of Data Streaming bit. This bit shall be'set if the slave can support the master thr
g transfer.
nd Extent on a READ or WRITE conimand, in order to permit "gather READ" and "scat

reaming Data Transfers bit. This bit shall be set if the slave is capable of Data Streaming d

In this case, the Physical Interface defines operation transfers.

In this case, the Physical Interface defines operation transfers.
bit. This bit'shall be set if the slave can support Level 2 operations.

bit. This bit shall always be set.

hese packets.

€ responses.

Definable Maintenance Partitions bit. This bit shall be set if the’slave is capable of allowing the master

fonfiguration
pttling a data
ore than one

er WRITE."

ata transfers.

nsfers.
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6.3.4.9 Parameter 67 - Slave Configuration (fields)

a)

b)

0

d)

g

h)

)

Table 37 — Attributes parameter 67

@|LTH|ID|OCTET|X/b|DEF ATTRIBUTES PARAMETERS
S|nt1|67 SLAVE CONFIGURATION (FIELDS)
01 No of Synonyms Supported per Actual Address
02 Lowest Synonym Address Supported
03 Highest Synonym Address Supported
04 No of Data Partitions Supported per facility
05 No of Aliases Supported per Partition
06 Lowest Alias Address Supported
07 Highest Alias Address Supported
38 ;‘.U UI’ CUULUII
09 Maximum Number of Extents Supported
OA-OF reserved
10- n Actual Addresses of Facilities Attached

: 1990 (E)

Number of Synonyms Supported per Actual Address. This value specifies the nuniber of Synonym addresses that

can be ysed to refer to any one Actual address. If the slave cannot support Syfionym addressing, t}
and the(contents of the next two octets shall be XFF.

Lowest Synonym Address Supported. This value defines the lowest Synonym address supported
Address (typically 00).

HighestSynonym Address Supported. This value defines the highest Synonym address supported
Address| (may be less than or equal to FE).

Numbey of Data Partitions Supported per Facility. This)value specifies the number of partitions

is value is 0,

as a Facility

as a Facility

that can be

supported in the data area of a facility. A value of 1 means that the slave supports only the default data partition.

NOTE — [If the slave also supports Alias Addressing, then a partition may be referred to by an Alias.

Number| of Aliases Supported per Partition. This value specifies the number of Alias addresses tha

can be used

to refer [to a Partition. If the slave cannotsupport Alias addressing, this value is 0, and the contents of the next

two octgts shall be x’FF.

Lowest |Alias Address Supported This value defines the lowest Alias address supported as a Facjlity Address

(typically 10).

Highest|Alias Address Supported. This value defines the highest Alias address supported as a Fadjlity Address

(may belless than or equal to FE).

Number of Concurteént COPY Commands Supported. This value specifies the number of COPY cofnmands that

can be qutstanding/for the slave.

that can be

Maximum Number of Extents Permitted. This value specifies the maximum number of extents
specified on‘those commands that allow multi i i it méans that the

number is as large as can be incorporated in the slave’s command buffer.

NOTE — This will vary depending on the size of the command buffer and the number of other commands already residing in the buffer.

Actual Addresses of Facilities Attached. This is a string of octets, each of which identifies an attached facility by
its Actual Address. The address assignment is not necessarily contiguous for facilities. All facilities attached shall

be identified.

NOTE — Information on facilities that are not Powered-Up or are otherwise nonfunctional may not be available via the Facilities Attached

parameter.
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6.3.4.10 Parameter 68 - Facilities Attached to Slave

This paramete
to the slave. If

a) by the
b) by thg
C) by thg

charad

Each group of

Table 38 — Attributes parameter 68

Q|LTH|ID|OCTET |X/b|DEF ATTRIBUTES PARAMETERS

B|n+1|68
01 Facility Address

02 Facility Class

01 Magnetic Disc

02 Optical Disc

03 Magnetic Tape

04 Communications

03 Facility Type (For Magnetic Disc)

FACILITIES ATTACHED TO SLAVE PARAMETER

Non-Removable Disc
Removable Disc
Floppy Disc

Fixed Head Disc
Moving Head Disc
Solid State Disc
Cluster (optional)
Reserved
4 Facility Cluster Identifier
Parallel

Shadow

Check Sum

Parity

High Availability

O—=_NWH~RUON

NWHsUTONN

-
o

Reserved

o

n- 3 Facility Address

n- 2 Facility Class

n- 1 Facility Type

n Facility Clustér\ldentifier

repeated
as often
as is

necessary

would typically be used:

slave to advise the master of.attached facilities;
master to advise the slave of ¢lustering the attached facilities;

teristics.

four octets is_idertified as follows:

a) The f

"logical" address by which the master would address the cluster. "Logical" address is defined as the
in which the third octet has the cluster bit set (i.e., octet 3, bit 1 is 1). Addressing by the maste
indiviglual "physical” facilities of the cluster would only be used in case of special handling (e.g

master, when the attached facilities are not self-identifying, to advise the slave of the a

r is addressed only to the slave, and its;eontents are repeated for as many facilities as there are attached

tached facility

st octet contains the address of the facility. If facilities are clustered, the first address of @ cluster is the

recovery).

facility address
r of any of the
, Special error

b) The second and third octets are used to identify the type of facility. The second octet defines the generic class of
the device(s). The third octet is bit significant to allow reporting of devices which have more than one
characteristic (e.g., a disk may have both fixed and moving heads).
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¢) The fourth octet identifies the type of clustering as follows:
- Parallel. Identifies that this device is part of a cluster which performs parallel writes/reads to multiple devices.
- Shadow. Identifies that this device has a duplicate copy in the cluster.
- Check Sum. Identifies that this cluster uses check sums.
- Parity. Identifies the device which is a parity device for the cluster.
- High Availability. Identifies that this cluster will continue executing read/write operations even though the

Shadow, Check Sum, or Parity protection of the cluster has been lost. If the High Availability option is not
sel, the cluster will continue in read-only mode until the defective device has been repaired.

NQTE — The following string is an example of two clusters of 2 and 3 disk devices, respectively:

68 00018A00 01018840 02018840 03018A00 04018880 05018880 06018810

L— Cluster bit set

Identifies Shadow One

Physical address of device 2 cluster
Identifies Shadow of

Physical address of device 1 two

Cluster bit set physical
Logical address of 1st cluster facilities
- Parameter Identifier

NOTE — Once the "cluster” bit is set, the following addresses identify theAfacilities in the "cluster” until another addrss is encountered
in [which the "cluster" bit is set. This continues until all "logical" and "physical" facilities are identified.
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6.3.4.11 Parameters 69-6A

Table 39 — Attributes parameters 69-6A

@|LTH|ID[OCTET |X/b|DEF ATTRIBUTES PARAMETERS
69 reserved
S|n+1{6A COMMAND SUPPORTED
01 Op Code Supported
02 reserved
03-04 Common Modifier Mask
03 reserved
04(F-8 reserved
7 Priority/Ordered
6 Priority/Sequential
5 Priority/Chained
4 Priority
3 Ordered
2 Sequential
1 Chained
0 Queued
05-06 Op Code Modifier Mask
F-0 Coded According to Modifiers Supported
07 Parameter ID (first) | Repeated“as many
n Parameter ID (last) | timés Jas needed

6.3.4.11.1 Pargmeter 69

Reserved.

6.3.4.11.2 Command Supported parameter
This parameter) is present for every command suppotted by the slave and is made up of the following octéts.

a) Op Coge Supported. The value of. th¢supported Op Code is supplied.

b) Commpn Modifier Mask. Each bit-position represents the encode value of the common modifier bits implemented
by the slave for the command.(¢.g., if a slave does not support Sequential or Ordered on a command, then bit
positiops 1, 4, and S are s€t'to 1 to indicate that Priority and/or Chained are supported in any combination).

¢) Op Cofle Modifier Mask. Each bit represents the encode value of the Op Code Modifier bits implemented by the
slave op a command.

d) Paramgter ID<-Fhis is a list of the IDs of all of the parameters that are supported for the specified op code.
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6.3.4.12 Parameter 6B - Masks of octets supported

Table 40 — Attributes parameter 6B

@|LTH|ID|OCTET |X/b|DEF ATTRIBUTES PARAMETERS

S|09 (6B MASKS OF OCTETS SUPPORTED

01 Selection Octet Mask

1=Facility Selection supported

7 Slave Address - Mandatory

1=Change Transfer Mode

1=Change Octet Mode

1=Priority Select

1=Priority Hold

02 Bus Control Octet Mask

1 Operation/Data - Mandatory

1 Direction - Mandatory

1=reserved

1=Control of Bus

1-F=reserved

03 Bus Acknowledge Octet Mask
1=Operation/Data

1=Transfer Direction

1=reserved

1=Control of Bus Accepted
1-F=reserved

04 Master Status Octet Mask

1 Successful/Unsuccessful - Mandatory
1 1=Bus Parity Error - Mandatory
1=Pause

1=Slave-Slave Operation Completed

F F=Defined Ending Status - Mandatory
05 Slave Status Octet Mask

1 Successful/Unsuccéssful - Mandatory
1 Bus Parity Errqr- Mandatory
1=Pause

1=Time Depéndent Operation

F F=Defined Ending Status - Mandatory
06 Request Modifier Octet Mask
1=Facility Interrupts supported
Report Busy Status - Mandatory
Report Ready Status - Mandatory
Power Fail Alert - Mandatory

Power On Status Request - Mandatory
Interrupt Class - Mandatory

07 Selective Reset Control Octet Mask

~
'
O =MW~

IO <‘3 o o o

v v v
NWHsUVONN WHUNONN WHrUONN WHUONN WHrUONN
EN P QNN

471 F Slave Address - Mandatory
3 1=Slave Release
2 1=Re-initialize as at Power On
1 1=Reset Logical Interface
0 1=Reset Port Physical Interface

08 Slave Interrupts Octet Mask

7 0 reserved
61 1 Report Busy Status - Mandatory
51 1 Report Ready Status - Mandatory
4 1=Priority Hold Status
311 1=Priority Select Status

0-2| 7 Interrupt Class - Mandatory

This parameter is made up of the following octets:

a) Selection Octet Mask. Bits 4-6 are required for execution over the Physical Interface, so the corresponding bits
shall be set to 1. If any of the Bits 7 or 0-3 are set to 1, it indicates that the slave supports those capabilities at
the Physical Interface (e.g., if Bit 7 is set to one, the slave supports the Facility Selection option).

b) Bus Control Octet Mask. Bits 6-7 are required for execution over the Physical Interface so the corresponding

bits shall be set to 1. If any of the Bits 4-5 are set to 1, it indicates that the slave supports those capabilities at
the Physical Interface. The Generic command set reserves these bits.

Device Generic Command Set for Magnetic and Optical Disk Drives 109


https://iecnorm.com/api/?name=b9275aba8303a698636ecdd2c897705c

ISO/IEC 9318-3 : 1990 (E)

C)

7

a)

8

h)

6.3.4.13 Parameters 6C-6D

Bus Acknowledge Octet Mask. Support of this octet is optional at the Physical Interface and any bits set to 1
shall indicate support of this octet.

Master Status Octet Mask. The setting of any of the Bits 4-6 indicates that the slave supports the option at the
Physical Interface [e.g., the Slave-Slave Operation Completed Bit is set by the slave to indicate that it has the
capability to perform Slave-Slave Information Transfers (see also ISO/IEC 9318-1]. Support of defined Ending
Status is required, and no other use of these bits may be made.

NOTE — If no Ending Status codes can be provided, "0000" should be reported in the octet during the Ending Status sequence (see 4.10.4.1).
Slave Status Octet Mask. Bits 6-7 shall be set to 1, and the setting of the Bits 4-5 indicates that the slave supports
these options at the Physical Interface. If Bits 0-3 are set to x’F, it indicates that the Encoded Ending status

ing 31 S fdef B S Fequire [ these bits may

IS 7a%s PP
1

— If no Ending Status codes can be provided, "0000" shouid be reported in the octet during the Ending Status sequence (see 4.10.5.1).

Requeest Modifier Octet Mask. Bits 0-6 shall be set to 1. If Bit 7 is set to 1, it indicates/that the Fa Cility Interrupts
Request option is supported.

Selective Reset Control Octet Mask. Bits 4-7 shall be set to 1. If Bit 0 is set,to 1, the slave shall sdt the condition
of th¢ Physical Interface port over which the Selective Reset was received to.Neutral. If Bit 1 is set to 1, the slave
shall freset its Logical Interface (e.g., microprocessor) upon a Selective Reset. If Bit 2 is set to 1] the slave shall
be capable of reset to the same conditions as at Power On (information in the slave of a transient or volatile
nature would be cleared upon Selective Reset). If Bit 3 is set, the slave shall not perform a reset, Hut shall release
its drjvers.

Slave{Interrupts Octet Mask. If this parameter is not present'er contains all zeros, then Request §lave Interrupts
is not supported by the slave.

Table 41 — Attributes parameters 6C-6D

@|LTH|ID|OCTET |X/b|DEF ATTRIBUTES PARAMETERS
M{n+1|6C REQUEST PARM PARAMETER
01 7 Parameters as Data *
6 Parameters in Response *
5 Length *
4 Naked Parameters as Data *
3-0 reserved
02 Parameter 1D | Repeated as many
n Parameter ID | times as needed
$105 |6D PARM LENGTH PARAMETER
01-04 Length of Parameter List
* Mutually exclusive

6.3.4.13.1 Request Parm parameter

This parameter may be used to control the transfer of parameters as data or to request that the slave respond with details
on the parameters whose Ids are listed. If no IDs are listed, the slave shall respond with all of the parameters associated
with the command.

a)
b)

110

Parameters as Data bit. When this bit is set, the slave shall return the requested parameters as data.

Parameters in Response bit. When this bit is set, the slave shall return the requested parameters appended to the
Response packet.
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Length bit. When this bit is set, the slave shall return the accumulated length of the requested parameters in the
Parm Length parameter of the Response packet.

Naked parameters as Data bit. When this bit is set, the slave shall return the requested parameter contents as data
with no parameter information.

NOTE — Since there is no parsing information to identify parameters, it is advisable that the master request only one parameter to be
returned, in this manner (i.e., there is no required order for the slave to return multiple parameters).

6.3.4.13.2 Parm Length parameter

This paramete IS Teturmed i TCSpOIST 1O the RU\[UCD‘l Parm parameter that a};uu;ﬁvd anumberof-iDsand requested the

slave to advise|the accumulated length of same.

6.3.4.14 Parameter 6E - Slave Reconfiguration (bit-significant)

In its Initial at{ributes, the slave may identify a feature (e.g., Automatic Reallocation) thatdt-supports. Such features may

be turned "off"| by the master.

The following [bits are incJuded in this parameter:

)

b)

d)

Table 42 — Attributes parameter 6E

Q|LTH|ID|OCTET |X/b|DEF ATTRIBUTES PARAMETERS
B|n+1|6E SLAVE RECONFIGURATION (BIT,"SIGNIFICANT)

01 7 Report Conditional Success if Error Retry
6 Report Conditional Success if Data Correction
5 Inhibit Extended SUbstatus in Response
4 Physical Selection‘of Synonyms
3 Automatic Real tocation On
2 Seek Algorithm'On

. 1 Inhibit Opération Response on Success

0 Command \Complete Response on Buffer Receipt

02| 7 Transfer Notification Packets Required
6 Inhibit Slave Messages
5 Inhibit Unanticipated Pauses
4 Disable ALl Error Recovery
3 Yog Unexpected Class 1 Events
2 Discard Class 1 Condition Transitions
1 Data Streaming Data Transfers
0 Interlock Data Transfers

03|~"7 Response on P-Busy to Not P-Busy Suppressed

6-0 reserved

Succegs substatus if an error did not reoccur after retry. When this bit is set to 0, if the operation is completed

Report Conditional Success if Error Retry bit. When this bit is set to 1, the slave shall respond with Conditional
with01

t\an error, either initially or upon retry, the slave shall report Successful.

Report Conditional Success if Data Correction bit. When this bit is set to 1, the slave shall respond with
Conditional Success substatus if a data error was corrected. When this bit is set to 0, if the operation is completed
without an error, either initially or after correction, the slave shall report Successful.

Inhibit Extended Substatus in Response bit. When this bit is set to 1, the slave shall not transmit Extended
substatus as part of the Response packet.

Physical Selection of Synonyms bit. When this bit is set to 1, the slave shall recognize Synonyms in the range of
00-OF as Facility Addresses in the Select octet of the Physical Interface.
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g

h)

)
k)

)

n)

0)

1))

9

Automatic Reallocation On bit. This bit shall be set to 1 by the slave if it automatically reallocates blocks that
require excessive retries, error correction, or both, or are otherwise identified by some optional analog algorithm.
This capability should not be confused with defect mapping done during the FORMAT command. If the slave’s
Initial attributes show that it does not support Automatic Reallocation, and the master sets this bit, the slave shall

reject this parameter setting.

in order to minimize

Al ith
rt Seek Algorithms,

Seek Algorithm On bit. When this bit is set to 1, the slave shall reorder data access request

seek times (e.g., elevator algorithm). If the slave’s Initial attributes show that

and the master sets this bit, the slave shall reject this parameter setting.

Inhibit Operation Response on Success bit. When this bit is set to 1, the slave shall neither generate a Class 1
interrupt nor transmit a Response packet to the master for a successfully completed command. This bit is
generally used for data transfer commands to a buffered slave or facility. Response packets sl}lall always be
return¢d by the slave if the command did not complete successfully or if the command requited slave/facility
initiatgd recovery. If the slave does not allow the master to override the presentation of an,Operation Response
when 4 command completes successfully, it shall reject this parameter setting.

Commpnd Complete Response on Buffer Receipt bit. When this bit is set, the slaye'shall generat¢ a Command

A an a1
LLIPI

receiv

Aernnes harls £ o YXT. %0 [ RIS S,

tion Response packet for a Write-type Transfer command when all the dagafor that command has been
in the slave’s buffer.

Transfer Notification Packets Required bit. When this bit is set to 1, the slave'Shall provide Transfgr Notification
packets, even if they are implicit (e.g., Facility Selection with Individual.- Commands). If the master pets this value
to O injan attempt to override the presentation of Transfer Notification packets where they are requiired, the slave
shall r¢ject this parameter setting.

Inhibit) Slave Messages bit. When this bit is set to 1, the slave shall not generate Message Exceptions.

Inhibit| Unanticipated Pauses bit. When this bit is set, the slave shall not terminate a data transfer, except for
ted pauses (burst boundaries), master pauses (ifsupported), or interface errors. If the slave [can no longer
transfef data, it shall remain in the XFRRDY state.until it can transfer data or an error forces an unsuccessful
complgtion of the data transfer.

Disabl¢ All Error Recovery bit. When this bitis set, the slave shall not invoke any error recovery in|the execution
of commands. All errors shall cause apimmediate termination of the command with the errdr reported in
Substatus.

Log Unexpected Class 1 Events/bit.: When this bit is set and there is no ANTICIPATED ACTION command
, the slave shall record all"unexpected Class 1 events (which are normally returned as Asynchronous or
Message/Microcode Exceptioniresponses) in the Error Log, except Condition transitions (P-Available, Not Ready,
et ceterp). If the Error Log fills to the point that Error Log Request or Error Log Full substatus mugt be reported,
all unegpected events shall be reported as Class 3 Interrupts to initiate prompt master action.

Discard Class 1 Condition Transitions bit. When this bit is set, the slave shall generate no interrupt§ or responses
when such transitions occur. The master shall determine the condition of a slave or facility by fhe REPORT
ADDRESSEE-STATUS or ANTICIPATED ACTION commands.

Data Sgreaming Data Transfers bit. When this bit is set to 1, the slave shall transmit data in Data Streaming
Mode. This setting is not needed unless the Physical Interface is set up for Interlocked mode.

Interlock Data Transfers. When this bit is set to 1, the slave shall transmit interlocked data. This setting is not
needed unless the Physical Interface is set up for Data Streaming mode.

Response on P-Busy to Not P-Busy Suppressed bit. When this bit is set, the slave shall gencrate Class 1 interrupts

(but not the associated responses) when notifying the master that it is no longer busy after rejecting a selection
sequence with a P-Busy response.
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6.3.4.15 Parameter 6F - Slave Reconfiguration (fields)

Fields that are
field, all the ot

if the master s¢

The following ¢

2)

Setting
exceedd

Table 43 — Attributes parameter 6F

LTH|ID|OCTET |X/b|DEF ATTRIBUTES PARAMETERS

n+1|6F SLAVE RECONFIGURATION (FIELDS)

Setting of Time Dependency (us)

Number of Queued Commands

Maximum Number of Octets in Command packet
Maximum Number of Octets in Response packet

# of Unanswered SYNC INs during Data Streaming
Max No of Multiplexed Data Transfers

Generate Class 2 Interrupt

01-04
05-06
07-08
09-0A
0B-0C
0D-0E
OF-12

13-16
17-1A
1B8-1E
1F-22
23-26

Burst Size

Data Streaming SYNC timeout (us)
Port Release Time (us)

Facility Timeout (us)

Implicit Release Delay (us)

ot supported by the slave shall have all bits set to 1 (i.e., XF...F’). If the.master wishes to ch
t XF..F).
ctets are included in this parameter:

of Time Dependency. This value specifies the period-that (if in the judgment of the sl
d prior to the start of data transfer) shall cause the slave to set the Time Dependent Opera

Physical Interface on a Paused transfer.

b)

Numbe

r of Queued Commands. This value may be specified by the master to override the slave’s

maximym number of commands queued per facility. A master that cannot handle Transfer Notifig

can set

packetg

this value to 1 to force commands to bedndividual, and the slave shall not present Transfe]
to the master. If this value is greater.than 1, or the Transfer Notification Packets Required

slave shall always present a Transfer Notification response prior to starting a data transfer.

Maxim

©)
d) Maxim

numbe
minus

Maxim

that th
transfe

g)

Numbe
INs the

m Number of Octets in Response packet. This value specifies the maximum size for Resp

r of Unanswered SYNC INs during Data Streaming. This value identifies the number of unan;
slave transmits before it suspends transmission of SYNC IN’s (i.e., if the number of SYNC

- of SYNC OUTs is equal to this attribute, the slave shall suspend SYNC IN transmission un
SYNC OUTs S less than the maximum difference. (see ISO/IEC 9318-1 for further details

im Number of Multiplexed Data Transfers. This value represents the maximum number of

ers shall be set to X’F...F” and the slave shall ignore them (i.e., no existing value for a field shs

inge only one
111 be changed

ave would be
lion bit at the

setting of the
ation packets
r Notification
bit is set, the

im Number of Octets in Command packet. This value specifies the maximum size for Command packets.

onse packets.

swered SYNC
Ns minus the
til SYNC INs

)

data transfers

e slave) can multiplex at one time. A value of 0 is valid if the slave does not support mu
S

tiplexed data

Generate Class 2 Interrupt. The slave shall initiate a Class 2 Interrupt to indicate data transfer can begin when

the value specified is ready to be transferred (In), or can be accepted (Out). The interrupt shall also be generated
when the last portion of data to complete the command is ready to be transferred, even though the remainder
may be less than the value specified.

h)

Information Transfer of data.

Burst Size. This value (in octets) specifies the maximum size of data that a slave shall transfer during any one

NOTE — The relationship between the buffer size when Class 2 is to be reported and the Burst Size defines the type of buffer management
to be used by the slave.
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i) Data Streaming SYNC Timeout. This value specifies the period that the slave shall wait after SYNC OUTs cease
from the master, before terminating the Information Transfer. If the value XFFFFFFFE’ is set, the time period
shall be the maximum value allowed by the Physical Interface.

j) Port Release Time. This value specifies the time period that a slave shall keep a port reserved without any activity
following a PORT ADDRESS command, before implicitly releasing it. If a value of X FFFFFFFE’ is set, the time
period shall be infinity.

k) Facility Timeout. This value specifies the time period that a slave shall wait for a facility to perform an operation
before terminating the command. If a value of X’FFFFFFFE’ is set, the time period shall be infinity. One use of
the timeout is to designate how long a facility may remain busy before the condition is reported to the master.

1) Impli¢it Release Delay. This value specifies the time period that a slave shall wait for a master-ty respond with
a selertion sequence after a P-Busy to Not P-Busy interrupt is presented because the master’had previously
attempted selection. If a value of X FFFFFFFE’ is set, the time period shall be infinity.

NOTE [ If two masters are competing for a port, one may be fast enough to release and then re-select before the other hgs time to respond,
and thig value can be set to give the slower master an opportunity to select the slave in such a situation;

6.4 REPQRT ADDRESSEE STATUS

6.4.1 Command packet

PKT [REF | OP [COM | OP [SLAV|FAC | PARAMETERS
LTH| NO {COPE| MOD| MOD |ADDR|ADDR

01 p 3 4 5 | 6 through n
xxxx xxxx OB bbbb bbbb xx  xx
7654 3210
[!— Condition
Status
Port Query

Figure 26 — Command. packet for REPORT ADDRESSEE STATUS

6.4.2 Responge packet

PKT Echoed| From MAJOR STATUS PARAMETERS
LTH Command CODES TYPE|CODE
012345 ) 7 8 through n

XXxx eeeeeeeg¢eeee bbbb-bbbb 0001 bbbb
7654 3210 3210

Figure 27 — Response packet for REPORT ADDRESSEE STATUS

6.4.3 Description

REPORT ADDRESSEE STATUS shall cause the slave to report the condition, status, or port mask of the port or ports
of the addressee. Execution of this command shall not clear any condition or status in the addressee.

One modifier bit is required for execution of this command, and the bits are mutually exclusive.

If the Condition modifier is set, the slave shall report the condition (see 4.7) of the addressee for the port or ports
specified.
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If the Status modifier is set, the slave shall report the status of the addressee. The response is a Media Status parameter
and a Vendor Unique Status parameter that includes information about the addressee. One of the uses of this command
is to permit a master that has not been available or operational to establish the configuration of operating slaves. Status
is device type and implementation dependent. It includes the current status of the addressee (e.g., which side of an optical
platter is loaded).

If the Port Query modifier is set, the slave shall report the addressee port mask(s) for the path over which the command
was received. The master can use the Port Mask parameter(s) to find out which port, in a multi-ported slave configuration,
it is connected to.

NOTE — The Path Control command provides the master with the capability of excluding other (presumed defective) masters from using a specific slave.
The Port Mask defines the port that the master is connected to so that it can prevent excluding itself from port access.

6.4.4 Parameters 50-53

Table 44 — Report Addressee Status parameters 50-52

@|LTH|ID|OCTET |X/b|DEF REPORT ADDRESSEE STATUS PARAMETERS

B{n+1|50 PORT MASK PARAMETER
01 Slave Address
02 Facility Address
03- n Port Mask

S| 03(51]/01-02 CONDITION PARAMETER

01 Operational

Not Operational

Ready

Not Ready

Facility Switched t6 Another Port

Port Neutral

L-Available

P-Busy

Status Pending

Active

Inactive

P-Avadilable

Not-P-Available
reserved

02

OWHArUVONNO 2N UVIONN

n
'

S|02 |52 MEDIA STATUS PARAMETER
01 reserved
Media Present

reserved
Default Recording Format
Write Protect

Y
o =N wv Oy

S|n+1|53101- n VENDOR UNIQUE STATUS PARAMETER

6.4.4.1 Port Marsk parameter

The first two fields identify the slave or facility to which the parameter applies, and the bit(s) set in the mask (Figure 28)
identify the port(s).

716|543 ]2]1]0

60 0 0 0 0 0 1 o0 Port 1

Figure 28 — Port Mask parameter

When the Port Query modifier is set, this parameter identifies the port or ports on the path to the addressee over which
the master issued the command.
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If the master appends this parameter to the command, the slave shall repeat this parameter preceding each condition or

status in the response for all the elements of the path.

A parameter length of 1 indicates that the command shall be performed for all the installed ports known to the addressee.

6.4.4.2 Condition parameter

The two octets are bit significant to advise the master of the conditions within the addressee for the physical port or ports
identified by the Port Mask parameter (i.e., the conditions at the Physical Interface as viewed by the master of that
interface port).

6.4.4.3 Media(Status parameter

The octet is bif-significant to advise the master of the status associated with the media.

xr.

6.4.4.4 Vendor Unique Status parameter

The field or fi¢lds, if any, in this parameter shall be specified in the vendor’s documentation.

6.5 PORT ADDRESS

6.5.1 Command packet

PKT |REF OR |COM OP [SLAV|FAC PARAMETERS
LTH|{ NO [COQE| MOD| MOD |ADDR|ADDR
01 4 3 4 5 | 6 through n

Xxxx xxxx 04 bbbb bbbb xx xx
7654 3210

[!— O=Reserve 1=Release
Priority Reserve
Notify Alternate Port(s) of Priority Reserve

Figure'29 — Command packet for PORT ADDRESS

6.5.2 Response packet

PKT Echoed |From MAJOR STATUS PARAMETERS
LTH Commgnd CODES TYPE |CODE
012345 6 7 8 through n

XXxx eeeeeeegeeee bbbb bbbb 0001 bbbb
76543210 2210

Figure 30 — Response packet for PORT ADDRESS

6.5.3 Description

The PORT ADDRESS command allows the master to establish explicit aliegiances with multi-ported slaves, facilities, or
both.

If the Reserve modifier is set, it shall cause the addressee to be dedicated to the commanding port. The addressee shall

remain reserved until a Release occurs or until another port issues a Priority Reserve or an appropriate reset is issued.
Multi-ported addressees, when not reserved, shall be implemented to perform an implied reserve when executing a
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command from the master. Following the execution of the command or Chain, Sequence, or Order that caused the implied

reserve, the addressee shall perform an implied release and become available to the other ports.

If the addressee supports command stacking, the addressee may be able to accept commands on one port while executing
commands at another (this requires that each port of the addressee be capable of stacking commands). The addressee

may defer the execution of stacked commands until the other port is no longer executing commands.

If more than one Reserve is issued to an addressee, succeeding Reserves shall be executed as NOPs. Slaves may employ
a reserve safety timer to release the addressee if the reserving master does not access the addressee during the safety time

limit that is specified by the Attributes. The safety time limit may be overridden by setting its value to i
Attributes.

nfinity in the

The Reserve of| a facility shall cause it to be dedicated to the commanding port of the slave. However, th
dedicated to th¢ commanding master. When a command is issued to a multi-ported facility that is not-feser
implied reserve on the facility. At the completion of the operation, an implied release is
facility. It is the{slave’s responsibility to bracket every operation to an unreserved, multi-ported faCility with
a release functipn.

If the Release modifier is set, it shall cause the addressee to make itself available to its other-port or ports.
complements a previous Reserve of the port. If multiple Reserves had been issued, it ismot the responsibili
to nest the Res¢rve/Release pairs to ensure symmetry. The first Release shall cause the addressee to make i
to the other poft or ports.

If the Priority Reserve modifier is set, the command shall not be acceptediunless the Reserve modifi
(Bit 0 = 0). Thjs modifier causes immediate switching of the addressee’s port; releases any Access Permit ra
be active and eptablishes a Priority Reserve. If the addressee is engagéd in a command through another
terminate the cpmmand, and return Priority reserved status to the other port. Termination may be either
immediate, as determined by the slave/facility implementation. The Priority Reserve shall remain in effect u
command or an appropriate reset is issued.

Priority Reserv
determines that
master through

e is primarily intended for failure recoveryspurposes. If the master attached to an und
the master on the active port has failed, both slaves and/or facilities can be switched to
the use of the Priority Reserve command.

If a slave is ca
accepted, unlesy a port has been excluded by aiprevious PATH CONTROL command.

If the Notify Alternate Port(s) of Priority) Reserve modifier is set, the slave shall advise the other por
Asynchronous Response that this por¢ has been Priority reserved. This modifier shall only be accepted by t
1=1andBit( = 0.

e slave is not
ved, the slave
issued to the
a reserve and

The Release
y of the slave
iself available

er is also set
nges that may
port, it shall
"graceful" or
ntil a Release

vailable port
the operable

pable of interpreting commands, @b an alternate port while reserved, Priority Reserve shall always be

[ or ports by
he slave if Bit
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6.6 PATH CONTROL

6.6.1 Command packet

PKT [REF | OP |COM | OP [SLAV|FAC | PARAMETERS
LTH[ NO [CODE| MOD| MOD|ADDR|ADDR

01 2 3 4 5 | 6 through n
xxxx xxxx 05 bbbb bbbb xx  xx
7654 3210
{!— PurgeCommards—outstandingat Disabted—port
Path Select

Figure 31 — Command packet for PATH CONTROL

6.6.2 Response packet

PKT | Echoed|From MAJOR STATUS PARAMETERS
LTH Command CODES TYPE | CODE
7

012345 6 8 through n

XXxx eeeeeeeg¢eeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 32 — Response packet for PATH CONTROL

6.6.3 Description

The PATH CONTROL command provides the master the ability to disable (Not P-Available), enable (PtAvailable), or
assign any poift of the addressee. The parameter shall be used as a mask to Disable (1) or Enable (0) spgcific ports on
the addressee.

When there are no Operation Modifier bits set,the ports shall be disabled in an orderly manner (i.e., after|all activity for
the port has cqased). The command is completed when all ports referenced in the mask are either enabled for successfully
disabled.

716 |S\ps 3121110

o 0~ 0 0 O O0 O Enable all ports

0, & 0 0 0 0 1 O Disable Port 1/Enable Others

"0 0 0 1 0 0 1 Disable Ports 0 and 3/Enable Others

Figure 33 — Mask Octet Examples

There may be|as, many mask octets in the parameter as are needed to define the number of ports addpessable (on a
switching slavg, this could be a large number, e.g., 32 ports would require 4 octets) (see Figure 33). The ffirst port on a
slave or facilit y DIT UIn the Teast significant octet and the remaining poris (if any) arc represented by

contiguous bits in the more significant octets.

If the Purge Commands Outstanding at Disabled Port modifier is set, it shall cause the slave to abort all commands
currently in the command stack and clear all non-asynchronous responses for the disabled port of the addressee. The port
or ports will be disabled regardless of the state of the disabled port. This command may be used to allow a malfunctioning
port to be destructively disabled, regardless of its current condition.

NOTE — It is not possible for an orderly disable to be executed against a slave port over which the PATH CONTROL command was received. If one
is received, the command should be rejected.

If the Path Select modifier is set and more than one Port Mask parameter is appended to the command, a group allegiance
shall be established to the port or ports designated. The group allegiance remains until another PATH CONTROL
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command with this modifier set and only one Port Mask parameter appended is received, or an appropriate reset is
executed. The command has the effect of reserving the addressee to the group of slave ports, facility ports, or both defined
in the Port Mask parameters.

While the group allegiance is in effect, implicit and explicit allegiance from within a group work normally. A port excluded
from the group allegiance may only gain control of the addressee through the use of Priority Reserve or an appropriate
reset.

When the Path Select modifier is not set, but more than one slave Port Mask parameter is associated with a Port Mask
parameter of the facility, the master shall identify alternate paths that may be used to route responses. Such a usage
demands specific knowledge between the master and attached slaves, which may make the implementation vendor
dependent, system dependent, or both.

6.6.4 Parametérs 50-51

Table 45 — Path Control parameters 50-51

Q|{LTH|[ID|OCTET |X/b|DEF PATH CONTROL PARAMETER
M{n+1{50 PORT MASK PARAMETER
01 Slave Address
02 Facility Address
03- n Octet mask(s)
Min+1{51 PORT CONTROL MASK PARAMETER
0-n Mask Octet(s)

6.6.4.1 Port Mask parameter

This parameter is used to identify the port to be masked, (see 6.4.4.1).

6.6.4.2 Path Cpntrol Mask parameter

This parameteq is used to identify the mask:which is applied to enable or disable the ports at the slave.

6.7 ATTENTION CONTROL

6.7.1 Commarld packet

PKT |REF | OPf {COM_| OP |[SLAV|FAC | PARAMETERS
LTH| NO |CODE{ \MOD| MOD|ADDR|ADDR
01 K L 5 46 thraugh n

0006 xxxx 06 bbbb bbbb xx  xx
7654 3210

[!— Bits 1, 2 have encoded meaning of:
x'0'=Enable x'2'=Disable x'4'=Clear x'6'=Set

Figure 3¢ — Command packet for ATTENTION CONTROL
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6.7.2 Response packet

PKT Echoed From MAJOR STATUS PARAMETERS
LTH Command CODES TYPE | CODE
012345 [} 7 8 through n

XXXX eeeeeeeeeeee bbbb bbbb 0001 bbbb

7654 3210 3210

Figure 35 — Response packet for ATTENTION CONTROL

6.7.3 Description

The ATTENT]
ATTENTION

signal by the addressee. The modifiers are set in conjunction with the Attention Control parapieter to

enabling, disat

This command

interrupts at the Physical Interface. At Power On, all of the interrupt classes are efiabled.

The Enable ar

Enable allows
shall be enablq

Disable preve
interrupts sha

The Set and

Class

Clear
indica

6.7.4 Interrup

This paramete

Set cal
set, thE

[ON IN signal at the Physical Interface is set as a result of interrupts pending in the Slave
CONTROL command provides the master with the ability to control generationcf the AT

ling, setting, or clearing the interrupt classes within the addressee.

does not affect the operation of other ports and does not affect the ¢apability of the mag

d Disable modifiers change how interrupts affect the setting of APTENTION IN as follow

the selected interrupts to generate attention (e.g., when Interrupt Mask Bit 2 is set, then Cla
d for causing the ATTENTION IN signal to be asserted).

ts the selected interrupts from generating attention (e.g., when Interrupt Mask Bit 0
not cause the ATTENTION IN signal to be asserted).

lear modifiers force interrupts themselves to~bé changed as follows:
ses the selected interrupts to be generated internally by the addressee (e.g., when Interrupf
n a Class 1 interrupt shall be generated, which shall cause the assertion of the ATTENTIC
1 is Enabled).

causes the selected interruptso be reset (e.g., when Interrupt Mask Bit 0 is set, then the Cl
fion shall be reset within the addressee).

ts Mask parameter

[ is used to setithe mask to either cause or prevent interrupts from having the ATTENTIO

or slaves. The
TENTION IN
rovide for the

ter to poll for

S:

ss 3 interrupts

s set, Class 1

Mask Bit 0 is
PN IN signal if

hss 1 interrupt

N IN signal be

generated.
Table 46 — Attention Control parameter 50
Q|LTH|ID|OCTET |X/b|DEF ATTENTION CONTROL PARAMETER
M{02 |50 01 INTERRUPTS MASK
7-3 reserved
2 Class 3 Interrupts (Critical)
1 Class 2 Interrupts (Transfer Pending)
0 Class 1 Interrupts (Status Pending)
120
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6.8 OPERATING MODE

6.8.1 Command packet

PKT |REF | OP [COM | OP [SLAV|FAC | PARAMETERS
LTH| NO |CODE| MOD| MOD|ADDR|ADDR
01 2 3 4 5 | 6 through n

XxxX xxxx 07 bbbb bbbb xx  xx
7654 3210

l— 0=Set 1=Report
NOTE — The pgolarity of the Set/Report bit is reversed between ISO/IEC 9318-3 and ISO/IEC 9318-4.

Figure 36 — Command packet for OPERATING MODE

6.8.2 Respons¢ packet

PKT Echoed From MAJOR STATUS PARAMETERS
LTH Commahd CODES TYPE | CODE
012345 <) 7 8 through n

Xxxxx eeeeeeeepeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 37 — Response packet for OPERATING MODE

6.8.3 Description

The OPERATING MODE command allows the master;t0' change the operating modes of the slave or facility dynamically.
The parameter|field of the Command packet defines what action the slave or facility is to take (e.g., those apsociated with
establishing deyice-unique operating characteristies, such as recording density on tape, removal of media, [et cetera).

On disks, the master may direct transfer commands to non-primary data spaces such as the CE Partition, ML Partition,
et cetera. Data ransfer commands shall b€ Chained, Sequenced, or Ordered to OPERATING MODE witH the Partition
parameter in ofder to access the one desited.

Execution of tiansfer commands inslave-defined areas other than that for data may require different typgs of response
information. The Response Conditions parameter is used to override the conditions established by Housekeeping
Attributes.

The parameter$ associated with this command shall remain in effect until a subsequent Chained, Sequenced, or Ordered
OPERATING MODE tommand is issued or until the termination of the Chain, Sequence, or Order.
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6.8.4 Parameters 3E, 50-51

6.84.1

Partit|

This parametg

6.8.4.2

Table 47 — Operating Mode parameters 3E, 50-51

Q|LTH|ID|OCTET |X/b|DEF OPERATING MODE PARAMETERS

01

B|n+1|3E PARTITION PARAMETER (see 5.5.15)

M{02 |50 RESPONSE CONDITIONS PARAMETER

Post Conditional Success if Error Retry

Post Conditional Success if Data Correction

Inhibit Operation Response on Success

Inhibit Extended Substatus Response
reserved

o~V N

01 Spin Up

Re-zero

NO =MW~V

02

-+
(o]
o

Command Complete Response on Buffer Receipt
M{03 |51({01-02 DISK MODES PARAMETER

Spin Down

Lock Cartridge
Unlock Cartridge
Load Heads
Unload Heads
Lock Carriage

reserved

on (common) parameter

Resp:

The master

Slave Reconfiguration parameter of the AFTRIBUTES command (see 6.3.4.14).

6.8.4.3

a)

b)

©)

d)

g
h)

122

Disk ]

Spin

nse Conditions parameter

r is used to establish the slave-defined Partition that is to be addressed when it is not the data partition.

n override default attributes by use of this parameter, which has the same meanings as thos¢ defined in the

Modes parameter

that if will be ready\for operation.

Spin

Lock

disk (¢

ar{ridge cannot be removed by an operator.

Down. The'slave shall cause the disk spindle to be powered down.

[Jp. The slave shall cause the disk spindle to be powered up and spinning, and shall unlock|the carriage so

Carftridge. The slave shall cause the disk cartridge or the cartridge door to be locked, so that a removable

Unlock Cartridge. The slave shall cause the disk cartridge or cartridge door to be unlocked, so that a removable
cartridge can be removed by an operator.

Load Heads. The slave shall cause the read/write heads to be loaded onto the media.

Unload Heads. The slave shall cause the read/write heads to be unloaded from the media.

Lock Carriage. The slave shall cause the disk carriage to be locked.

Re-zero. This parameter shall cause the arm of the addressee to be set to its initial calibrated position.
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6.9 ABORT

6.9.1 Command packet

PKT |REF | OP |COM | OP [SLAV|FAC | PARAMETERS
LTH| NO [CODE| MOD| MOD |ADDR|ADDR
01 2 3 4 5 | 6 through n

xxxx xxxx 08 bbbb bbbb xx xx
7654 3210
!
LL‘— orderly Termination

Terminate Command in Progress
Terminate ALl Commands Not in Progress

Figure 38 — Command packet for ABORT

6.9.2 Responge packet

PKT | Echoed|From| MAJOR STATUS PARAMETERS
LTH| Commpnd | CODES  |TYPE|CODE
012845 6 7 8 through n

XXXX eeeeeeepeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 39 — Response packet for ABORT

6.9.3 Description

The ABORT ¢ommand allows a master to terminate all'or some of the commands within a slave or issue a Belective Reset
to facilities.

Slaves shall bq implemented to accept an ABORT command while commands are in progress on attached facilities. This
requires that the slave have the ability to precess a minimum of one ABORT command, even if its commapd stack is full.
This is the only command that this restriction applies to, and only the simplest implementation need be shpported when
all queues are|full.

Since an ABQRT is presumed t¢ take precedence over other commands, the Priority Modifier should be[set; otherwise,
it will be managed in the ordet of the slave’s command handler [first in, first out (FIFO) or some other dlgorithm]. The
ABORT cominand shall be rejected if no modifiers are set and there are no parameters present.

ABORT allows the mdster to terminate commands in the slave or facility. Unless defined otherwise by[the master via
parameters, if jany command in a Chain, Sequence, or Order is aborted, the remaining commands in the Chain, Sequence,
or Order shallfbe’terminated. It is the master’s responsibility to ensure that no commands in a Chain, Seqyence, or Order
that had not heen‘received by the addressee prior to issuing the ABORT are received following the ABORT.

The Command Reference Numbers of the commands to be terminated are passed as parameters. If no modifiers are set,
the slave shall terminate all commands that have not been initiated. The Response packets for the original commands shall
identify whether or not the requested commands were terminated. The slave issues the Response for the ABORT
command only after all of the commands identified in the parameters have been aborted.

If the Terminate Command in Progress modifier is set, the command in execution shall terminate immediately. If a Chain,
Sequence, or Order of commands is affected, all other associated commands shall be terminated. Results are unpredictable
if a command, command sequence, or command chain is partially completed at the time it is aborted. The slave shall
abort the command in a manner that retains as much data or operational integrity as is practical.

If the Orderly Termination modifier is set, an in-progress command shall be terminated at a point that ensures data
integrity. This may or may not require the slave to complete a sequence or chain.
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If the Terminate All Commands Not in Progress modifier is set, all commands not in progress shall be aborted. A
command may have been initiated, but not be in progress (e.g., a transfer command with an implicit seek that has been
completed, but no transfer has begun).

An ABORT command cannot be used to abort a previously issued ABORT command.

If a master is terminating commands it issued over the same port, short forms of the parameter list may be used. However,
if on a multi-ported system, a different master (or the same master through a different port) issues the ABORT, the slave
shall requires the complete routing information of the original commands. When the aborted command terminates, the
port over which it was aborted is advised (i.e., the routing of the ABORT command overrides the original routing).

A master can issue a Selective Reset 1o a facility if the Facility Reset parameter is appended. The use of this parameter
is mutually exc[usive with the use of any operation modifiers or other parameters.

6.9.4 Parametérs 50-54

Table 48 — Abort parameters 50-54

@[LTH|ID|OCTET|X/b|DEF ABORT PARAMETERS
M{n+1|50 COMMAND REFERENCE NUMBER PARAMETER
01-02 Command Reference Number | Repeated as many
n-1:n Command Reference Number | times as needed
M{n+1(51 ALTERNATE PORT COMMANDS PARAMETER
01-02 Command Reference Number
03 Slave Address
04 Facility Address
05- n Octet mask(s)
M|{n+1{52 FACILITY ADDRESS,PARAMETER
01 Facility Address | Repeated as many
n Facility Address | times as needed
Min+1{53 ALTERNATE PORT PARAMETER
01 SlaverAddress
02 Facility Address
03- n Octet masks
M| 02|54 FACILITY RESET PARAMETER
01(7-4 reserved
3 Release
2 Reset as Power On
1 Logical Interface Reset
0 Physical Interface Reset

6.9.4.1 Command Reference Number parameter

This parameter|is used by the master that originally issued the commands to be aborted.

6.9.4.2 Alternate Port Commands parameter

This parameter is issued by a master (which may or may not have issued the original command) for each command to be
aborted, over a port other than that from which it was originally received. It is necessary to provide the slave with the
complete routing information on the command.

a) Command Reference Number. This value shall correspond to that of the command to be aborted.

b) Slave Address. This octet shall identify the Slave Address to which the command was originally issued (slaves
may have different addresses on different ports).
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¢) Facility Address. This octet shall identify the Facility Address to which the command was originally issued
(facilities may have different addresses on different ports).

d) Octet Mask(s). This octet shall identify the port over which the command was originally received.

6.9.4.3 Facility

Address parameter

This parameter is used to remove commands queued to Facility Addresses. If there are several commands outstanding to
a particular Facility Address, this parameter reduces the burden on the master to identify every Command Reference
Number. The slave shall generate a response for each command aborted. This parameter is used as an alternative to

Parameter 50.

6.9.4.4 Alternage Port parameter

This parameter
aborted, over a|
Address paramg
were originally
If the Facility

is used as an a

6.9.4.5 Facility

When this para
shall be flushed

6.10 ACCI]

6.10.1 Comma

is issued by a master (which may or may not have issued the original command)-for each cq
port other than that from which it was originally received. It provides the same function 4

mmand to be
¢s the Facility

ter, with the addition of the routing information of Slave Address and portmask over which the commands

received.

ddress field is set to X’FF, then all of the commands received by that port shall be aborted. T|
ernative to Parameter 51.

Reset parameter

meter is appended all of the facility’s pending and active commands and pending responses w
. Bits 3-0 (see 4.10.7) define the type of reset that the slave shall issue to the facility.

LSS PERMITS

nd packet

PKT
LTH

REF
NO
01

opP

2

CODE

COM PARAMETERS

MOD

opP
MOD

SLAV
ADDR
4

FAC
ADDR
5

3 6 through n

XXXX Xxxx 09

bbbb bbbb  xx
7654 3210

5

XX

Bits 0, 1, 3 have encoded meaning of:
x'0'=Report
x'1'=Initialize x'2'=Restore
O=DataBlock 1=PhysicalBlock
x'9'=Load x'A'=Save

his parameter

thin the slave

Figure 40 — Command packet for ACCESS PERMITS

Device Generic Command Set for Magnetic and Optical Disk Drives

125


https://iecnorm.com/api/?name=b9275aba8303a698636ecdd2c897705c

ISO/IEC 9318-3 : 1990 (E)

6.10.2 Response packet

PKT | Echoed From|  MAJOR STATUS PARAMETERS
LTH|  Command | CODES |TYPE|CODE
012345 6 7

8 through n

XXXX eeeeeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 41 — Response packet for ACCESS PERMITS

6.10.3 Description

The ACCESY PERMITS command provides the ability to define multiple extents that maybé)ejther read- or
write-protectefl by an Access Key established by the master. The Access Key is set originally by the master tp be associated
with a defined extent or extents, and specifies the type of protection desired.

Any command that references an extent or extents protected by a previously issued ACCESS PERMITS sHall include the
Access Key in|its parameter list. If the Access Key is not present, or is incorrect, the slavéshall terminate with Command
Exception (Mssing parameter), or Machine Exception (Access Violation) status respéctively.

The opcode mpdifiers allow the master to Initialize, Report, Restore, Load, or Save Access Key information{ The modifiers
are mutually dxclusive (i.e., only one action may be specified by the command: modifier).

NOTE —Bits 0, 1, and 3 (x'1’, x'2’, and x'8") are encoded. Bit 2 (x'4’) is used in conjunction with these bits to refer to either logical pr physical blocks.
The Opcode modifiers shall be as follows:
a) Repoft. Report requires the addressee to respond wjth'a list of the extents currently protected.

b) Initialize. Initialize allows the slave to set its protected extents to their default value (typically none will be
protegted).

c) Restope. Restore allows the restoration of ‘Access Key information that has been Saved.

d) Save. |Save allows the addressee’s protected extents, including those associated with this command, to be saved
prior fo Power Down or removal.of the media from a removable media facility.

€) Load.[ Load allows the master (0 set protected extents within the addressee (if they are valid).

f) Restofe. At Power Ou, slaves shall perform an automatic Restore if protected extents havf been Saved;
otherwise, they shall perform an Initialize.

The parameter fields assOciated with this command allow the protected data areas to be specified as extents, and use
bit-significant ffields to(specify Read or Write Access, and to Invoke or Revoke protection. The maxim@im number of
extents that chn be“protected is established with the ATTRIBUTES command using the Addressee Configuration
parameter.

Protection may be revoked from selected areas by setting the Revoke bit in the parameter field. However, an ACCESS
PERMITS command that references any part of a protected area shall be required to define the Access Key for that area.
This is necessary to prevent accidental or deliberate revocation, modification, or remodification of access protected address
ranges.

In multi-port systems that have slaves that share common facilities, it is the responsibility of the master to ensure that
appropriate protection is established for all slaves sharing them.

The protection is applied from the port that established the extents, and can be revoked by that port, or other ports
identified in the original Protection parameter.
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In the event that a master fails, or another master attached to a different port has a need to override existing ACCESS

PERMITS, it is possible to redefine allowab
PERMIT ranges associated with an addressee can be released simultaneously

with the Priority Reserve bit set in the Opcode Modifier field.

NOTE — The method specified for write-protected, or read-protecte:
However, if all users of the system are allowed to issue a Priority Rese
1o any data. This problem can be avoided if software restricts the use of the Priority Reserve bit in the PORT ADDRESS

6.10.4 Parameters 31-32, 35, 3A, 3E, 50-51

A|LTH|ID|OCTET |X/b|DEF ACCESS PERMITS PARAMETERS
M{09 |31 COMMAND EXTENT PARAMETER (see 5.5.2)
01-04 Count
05-08 Data Address
S|n+1|32 RESPONSE EXTENT PARAMETER (see 5.5.3)
01-04 Residual Count
05-08 Data Address
M{05 [35|01-04 ACCESS KEY PARAMETER (see 5.5.6)
B{n+1|3A|01- n DATA ADDRESS PARAMETER (see 575.11)
M{n+1|3E|01- n PARTITION PARAMETER (see(5).5.15)
M{n+1(50 PORT MASK PARAMETER
01 Slave Address
02 Facility Addres$
03- n Octet mask(s)
M{02 |51 ACCESS PROTECTION PARAMETER
01 Protection Modifiers
7 Read.Access
6 Wwrite Access
5 Invoke *
4 Revoke *
3-0 reserved
* mutually exclusive

6.10.4.1 Command Extent (common) parameter

This parametefr is used to define the extent (or extents, if multiple parameters are supplied) that is to be p

slave, and is preceded by thie Access Key and Access Protection parameters.

le access with the PORT ADDRESS command. All of the protected ACCESS
by issuing a PORT ADDRESS command

d data, or both, is effective in preventing accidental access to address ranges.
ve (via a PORT ADDRESS command), then a malicious user can gain access
command.

= i - 3A, 3E, 50-51

Fotected by the
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6.10.4.2 Response Extent (common) parameter

This parameter is used to return the extent or extents protected by the Access Key (which was supplied in the Command

packet).

6.10.4.3 Access Key (common) parameter

This parameter is used by the master to precede, and thus identify, the extent or extents to be protected or reported.

6.10.4.4 Data Address (common) parameter

This parameter

6.10.4.5 Partit

This parameter

6.10.4.6 Port Mask parameter

is used if the four octets of Data Address in the Extent parameters are insufficient.

on (common) parameter

is used to address any partition other than the default data area, and shall précede the Exte

nt parameter.

ns of the Port

ksary that the
ve more than

to the slave.

The Port Mask(is used to establish from which ports the protection is to be applied’(see 6.4.4.1). Applicatio
Mask are used fas follows:
a) This Port Only. Used to protect the extent or extents on this port only.
b) This Master Only. Used to protect the extent or extents.accessible to this master only. It is nece
port cg:ltrols be established to identify which master has‘access over which ports. A master may ha
one port of access to a slave.
¢) Other Ports Only. Used to protect the extent or €xtents from access by the other ports connected
d) Other Masters Only. Used to protect the €xtent or extents from access by the other masters connected to the
slave.

6.10.4.7 Accesg

These modifier:
to the extent. |

a) Read A
correct

Write 4
with th|

b)

Protection parameter - protection modifiers
follow the Access Key parameter and are used to establish what kind of protection is nee(
[he modifiers are. asfollows:
key in their parameter list.

Access. “This modifier permits transfer commands both read and write access to the extent wh
e correct key in their parameter list.

ed for access

ccess. This modifier permits transfer commands read-only access to the extent when associated with the

cn associated

5

or extents with the Access Key.

d)
extents

128

under the Access Key.

Invoke. This modifier is used to establish, in accordance with the access modifiers, the protection of the extent

Revoke. This modifier is used to cancel, in accordance with the access modifiers, the protection of the extent or
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6.11 RESUME

6.11.1 Command packet

PKT [REF | OP |COM | OP |SLAV|FAC | PARAMETERS
LTH| NO |CODE| MOD| MOD |[ADDR|ADDR
01 2 3 4 5 | 6 through n

xxxx xxxx OA bbbb bbbb xx xx
7654 3210

Figure 42 — Command packet for RESUME

6.11.2 Response packet

PKT Echoed From MAJOR STATUS PARAMETERS
LTH Commahd CODES TYPE | CODE
012345 6 7 8 through n

XXXX eeeeeeeepeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 43 — Response packet for RESUME

6.11.3 Description

This command [allows the master, without reference to the termination address, to resume execution of an pperation that
was posted as Incomplete by the slave. The slave shall resume from the point at which the command had b¢en suspended
in execution, apd continue as if there had been no interruption.

RESUME can [only be used to re-initiate slave execution of the COPY, COMPARE SLAVE DATA, ang COMPARE
DATA commands. The response for the RESUME)is presented when a command is successfully re-initjated. The re-
initiated commjands will each present a separate fesponse when they complete.

For example, during a COPY operation from/disk to tape, End of Media (EOM) may have occurred. Incqmplete status
would have bepn posted, and the master has to provide for rewind and replacement of the output taaw. By issuing

RESUME, the|master can initiate resumption of the COPY without having to read the COPY with revisgd disk extents
information.
required.

¢ RESUME comniand thus facilitates the backup/restore operation when multiple backup media are

The command [0 be resuméd-shall be identified by its Command Reference Number, which is appended 4s a parameter
(the Command ReferenceNumber within the basic Command packet is that for the RESUME command| itself). If this
parameter is mfissing ot incorrect the slave shall terminate with Command Exception status.

If a slave is ca able of executing smultaneously more than one command that can terminate with an Incomplete status,
(henthepara ng the Command R nce Numbers o ho o be ed he supplied Sparame[ers
If a master is resuming commands it 1ssued only the short form of the parameter hst is used

If on a multi-ported system a different master (or the same master through a different port) issues the RESUME, the slave

requires the complete routing information of the original command. When the resumed command terminates, the port
over which it was resumed is advised (i.e., the routing of the resumed command overrides the original routing).
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6.11.4 Parameters 50-51

Table 50 — Resume parameters 50-51

Q|LTH{ID|OCTET |X/b|DEF RESUME PARAMETERS
M|n+1{50({01-02 Command Reference Number | Repeated as many
n-1:n Command Reference Number | times as needed
M{n+1}51 ALTERNATE PORT COMMANDS PARAMETER
01-02 Command Reference Number
03 Slave Address
04 Facility Address
05- n Octet masks

6.11.4.1 Command Reference Number parameter

This paramet¢r is used by the master that originally issued the command or commands-tp be resumed.

6.11.4.2 Alternate Port Commands parameter
This parametgr is issued by a master (which may or may not have issued the original command) for each fommand to be
resumed, over a port other than that from which it was originally receivéd. It is necessary to provide th¢ slave with the
complete roufing information on the command.

a) Command Reference Number. This value shall correspond to that of the command to be resumed.

b) Slave| Address. This octet shall identify the Slave Address to which the command was originally issued (slaves
may Iave different addresses on different ports).

¢) Facility Address. This octet shall identify the Facility Address to which the command was ofiginally issued
(faciljties may have different addresses on-different ports).

d) Octeg Mask. This octet shall identify.the port over which the command was originally received.

6.12 PORT RESPONSE

6.12.1 Command packet

PKT |REF gp |[COM OP |SLAV|FAC PARAMETERS
LTH| NO |CQDE| MOD{ MOD |ADDR |ADDR
01 2 3 4 5 | 6 through n

XXXX XXXX b DODD DODD XX X

7654 3210
Figure 44 — Command packet for PORT RESPONSE
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6.12.2 Response packet

0123

PKT | Echoed From
LTH Command

CODES
45 6

MAJOR STATUS
TYPE | CODE

7

PARAMETERS

8 through n

XXXX eeeeeeeeeeee bbbb bbbb 0001 bbbb
7654 3210

6.12.3 Descripti

3210

Figure 45 — Response packet for PORT RESPONSE

ISO/IEC 9318-3 : 1990 (E)

The PORT RESPONSE command allows the master to request that the slave send an Asynchronous response to the port

or ports specifjed by the Port Mask parameter. The response contains the Message/Microcode Substatus

Response bit s¢

6.12.4 Parameg

t.

ers 50-51

Table 51 —

Port Response parameters 50-51

LTH|ID|OCTET |X/b|DEF

PORT RESPONSE PARAMETERS

n+1|50

n+1{51

03- n

01- n

01
02

PORT MASK PARAMETER
Slave Address
Facility Address
Octet mask(s)

RESPONSE INFORMATION PARAMETER
Response Information

6.12.4.1 Port Nask parameter

This parameter
appended, the

identifies the port or ports of the addressee that are to generate a response. If there is
lave shall generate Asynchronous responses over all ports other than that over which the
received (see also 6.4.4.1).

6.12.4.2 Respopse Information\Transfer parameter

This parameter

contains_thé-slave-independent information that will be contained in the Asynchronous r¢

6.13 ANTI|CIPATED ACTION

with the Port

no parameter
rommand was

sponse.

6.13.1 Command packet

PKT [REF | OP
LTH| NO |CODE
01 2

MOD | MOD
3

COM ‘ oP

SLA
ADD
4

V| FAC
R|ADDR
5

PARAMETERS

6 through n

XXXX XXXX OC bbbb bbbb xx  xx

7654 3210

Figure 46 — Command packet for ANTICIPATED ACTION
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6.13.2 Response packet

PKT | Echoed From MAJOR STATUS PARAMETERS
LTH Command CODES TYPE | CODE
7

012345 <) 8 through n

XXXX eeeeeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 47 — Response packet for ANTICIPATED ACTION

6.13.3 Description

The ANTICIPATED ACTION command is normally issued when the master does not anticipate sending fommands to
the addressee for an extended period. It is used in conjunction with Attributes set regarding the slave-actiop to be taken
with unexpected Class 1 events (Asynchronous or Message/Microcode Exception responses).

This command provides the framework for a Command Completion response to return any unexpécted conditions or status
to the master. (It shall be considered to complete successfully when an unexpected Class 1 event occurs and the
Asynchronous ¢r Message/Microcode Exception response shall be appended to the Command Completion Response in
the Encapsulation parameter.

6.13.4 Parameters 3D. 50

Table 52 — Anticipated Action parameters 3D, 50

Q|LTH|{ID|OCTET |X/b|DEF ANTICIPATED{ACTION PARAMETERS
B|n+1|3D ENCAPSULATION “PARAMETER
M[{03 |50 EXPECTED ,CONDITIONS PARAMETER
01 7
to
02| 2
1 Ready
0 Not Ready

6.13.4.1 Expected Conditions parameter

This parameter|identifies to theslave the conditions that the master expects to be in effect at the addresee when the
command is exegcuted. If the-expected conditions are not met, the slave completes the command immediately with substatus
relating to the addressee:

6.13.4.2 Encapsulation parameter

This parameter is used to encapsulate the Response packet that had been prepared because of an unexpected Class 1
event.
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PKT
LTH

PARAMETERS

6 through n

XXXX Xxxx 0D

[
[

Response

bbbb bbbb  xx

7654 3210

XX

: 1990 (E)

[— 0=Set  1=Report

T A ez manlka
rigure 47 —

packet

PKT
LTH

Echoed Frj
Command
01234

MAJOR STATUS PARAMETERS
CODES  |TYPE|CODE

6 7

om

5 8 through n

XXXX eeeeeeeeeq

6.14.3 Descripti

The OPERATO
of either the slay
appear or be rern

This command i
is required to bg
identification of

Implicit in the dq
identified simply|
Mode and the Ti
determined by t

contents of the media and/or_the operating status of the addressee.

The operating 1

If the R
of the a

ee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 48 — Response packet for OPERATOR DISPLAY

DN

R DISPLAY command allows the master to$pecify messages that will appear on display(s) th
e or facility. The command also allows themaster (o specify the conditions under which the
hoved.

primarily intended to be used in'temovable media devices to identify to the operator the "cd
loaded. It can, however, be used with any type of slave or facility for general display cont
failing units after diagnostics-have been executed).

finition of the command is the concept of multiple messages associated with each display. Ty
as Normal and Alternate, are contained within the Command packet, and are displayed as d
ming parameters. A further message, a "Local Message" is not specified by the master as its
ne design of the dddressee. In the command definition the Local Message is assumed to

ode of-the OPERATOR DISPLAY command is determined by the opcode modifier field:

at form part
message will

rtridge” that
rol (e.g., the

VO messages,
efined in the

contents are
relate to the

epOTt modifier is set, then no parameters shall be present in the Command packet, and the ¢

returned for each display in the addressee. This set will consist of parameter 50 first, followed by parameters 51,
52 and 53. The bits in the Mode and Timing parameters will be set to 1 to indicate that the feature is supported.

If the Set modifier is set, then the parameters shall be used by the master to send one or more messages to the

addressee and determine the mode and timing of the appearance of those messages on the display(s).
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6.14.4 Parameters 50-53

Table 53 — Operator Display parameters 50-53

@|LTH|ID[OCTET |X/b|DEF OPERATOR DISPLAY PARAMETERS

B|02 |50 IDENTIFIER PARAMETER
01 Display Number

S|02 |51 LENGTH PARAMETER
01 Display Length

B|{06 |52 MODE PARAMETER
01 Message Character Encode
ASCIT Characters
EBCDIC Characters
reserved
02 Normal Message Modes
Display Normal Message
Qualify Normal Message Characters
Blink Normal Message

wi
1O
=

reserved

o

03
04 Alternate Message Modes

Display Alternate Message

Qualify Alternate Message Characters

Blink Alternate Message

reserved

Og#\\ﬂQ\I Ot HNUTONN

05

B{09 |53 TIMING PARAMTER

01 Normal Message Stdart Timing

Next Unload

Next Not Ready/Ready Transition
Next Operation

Next Diagnostics

reserved

o

02
03 Normal Message Stop Timing
Next Unload
Next Not Ready/Ready Transition
Next Operation

Next Diagnostics

o reserved
04
04
05

Local Message Follows

Alternate Message Start Timing
Next Unload
Next Not Ready/Ready Transition
Next Operation

Ot SOV O=ct WSV O O WUV

o reserved
06
07 Alternate Message Stop Timing
7 Next Unload
6 Next Not Ready/Ready Transition
5 Next Operation
4 Next Diagnostics
3
to reserved
08| 1
08| 0 Local Message Follows
M|n+1|54 NORMAL MESSAGE PARAMETER
01- n Normal Message (character string)
M{n+1|55 ALTERNATE MESSAGE PARAMETER
01- n Alternate Message (character string)
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6.14.4.1 Identifier parameter

This parameter identifies the specific display within the addressee to which the following parameters apply. The parameter

contains an un

signed binary number.

NOTE — It is possible for a command or response to relate to more than one display. In this case an Identifier parameter must be the first parameter

in each parameter

If there is only

6.14.4.2 Lengt

This paramete
length of the (

A value of zer¢ in this parameter may be used to indicate that the addressee does not incorporate a display

may be more §

6.14.4.3 Modg¢

This paramete
included, then|
contents of thg

The first octet

If the
interp

If the
interp,

NOTE

bits in the first octet can be set to indicate that_thé addressee can operate with multiple encoding schemes.

Octets 2 and 3
If the

If the
the ch
Norm
Norm

NOTE

s
TCT

r is used by the addressee in response to a Report opcode to communicate to the master

set that references a different display.

a single display within the addressee, then this parameter may be omitted.

isplay. The parameter contains an unsigned binary number
imply performed by treating the command opcode as invalid).

parameter
r defines the display mode for the display of the Message parameéter contents. If no Mod
 Normal Message parameter decoded as ASCIL

defines the encoding scheme for the messages:

reted as being encoded in the American Standard Code for Information Interchange (ASC

EBCDIC Characters bit is set to 1, then thie contents of the Normal and Alternate Message |
Feted as being encoded in the Extende@Binary Coded Decimal Information Code (EBCDI

— When the Set Modifier is set, the bits in\the first octet are mutually exclusive. However, when the Report Modif}

define the display mode (for*the Normal Message.
Display Normal Message bit is set to 1, then the contents of the Normal Message parameter|

Qualify Normal'Message Characters bit is set to 1, then the rest of the second and third og
aracters in_the Normal Message parameter that have their most significant bit set to 1.
il Message Characters bit is set to 0, then the rest of the second and third octets applies
1l Message/parameter.

— This-bit is only significant if the contents of the Normal Message parameter is encoded in ASCII.

the character

(this function

£ parameter is

only parameter 54 may be present and a default non-blinking mode will be used to display the entire

IASCII Characters bit is set to 1, then the conténts of the Normal and Alternate Message parameters are

D).

parameters are
C).

er is set, multiple

are displayed.

tets applies to
If the Qualify
to the entire

If the

link Normal Message bit is set to a 1, then the applicable characters in the Normal Mess

age parameter

(see the Qualify Normal Message Characters bit above) are displayed blinking. The rate and duty cycle of the
blinking are determined by the addressee. If the Blink Normal Message bit is set to a 0 then the default
non-blinking mode is selected for the applicable characters.
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Octets 4 and 5 define the display mode for the Alternate Message.

6.14.4.4 Timi

This paramete

If the Display Alternate Message bit is set to 1, then the contents of the Alternate Message parameter are
displayed.

If the Qualify Alternate Message Characters bit is set to 1, then the rest of the second and third octets applies
to the characters in the Alternate Message parameter that have their most significant bit set to 1. If the Qualify
Alternate Message Characters bit is set to 0, then the rest of the second and third octets applies to the entire
Alternate Message parameter.

NOTE — This bit is only significant if the contents of the Alternate Message parameter is encoded in ASCII.

If the Blink Alternate Message bit is set to a 1, then the applicable characters in the Alternate NMessage parameter
(see the Qualify Alternate Message Characters bit above) are displayed blinking. The rate and dufy cycle of the
blinkinjg are determined by the addressee. If the Blink Alternate Message bit is set10. 0, thgn the default
non-blinking mode is selected for all applicable characters.

NOTE { If both the Display Normal Message and Display Alternate Message bit are set to 1, the~contents of the Norfnal Message and
Alternate Message parameters are displayed alternately for the period in which their timings as defined by the Timings paranjeter overlap. The
display fime for each message, and the interval between displays, is determined by the addressee.

Also, the¢ Display Mode (blinking, et cetera.) can be controlled, in a vendor unique way, by centrol codes which are embeddefl in the character
string. Tis is the only manner in which the mode of individual characters may be controlled’ in an EBCDIC string.

parameter

defines the time intervals in which the Messages dre displayed for the instruction of the pperator. The

display is updafed as defined below, or when a subsequent Operator Display command is executed. The current display

may also be asynchronously replaced by a Local Message in some-Situations as determined by the design of|the addressee

(e.g., the detes
addressee).

If no Timing
maintained un

Octets 1 and 2
Octets 3 and 4
Octets S and 6

Octets 7 and 8§
display.

The situation feferenced by the bits is the same regardless of the octet in which they appear, and is defin

- When

tion of a fatal error. The display may be cleared, along with any pending actions, by :
arameter is included, then the contents’ of the Message parameter(s) will be displayed im
il replaced by a subsequent Operator Display command, or as defined above..

define the situation in whichcthe display of the characters in the Normal Message parametd
(define the situation in which the contents of the Normal Message parameter are removed fro
define the situation in'which the display of the characters in the Alternate Message parametg

define the sitbation in which the contents of the Alternate Message parameter are remd

the'Next Unload bit is set to 1, and the addressee incorporates removable media, then the m

reset of the

mediately and

I commences.
m the display.
I commences.

ved from the

ed as follows:

essage display

136

will start or stop (depending on the octet) when the presently loaded media is unloaded or physically removed.
If no media is loaded when the command is executed then the message will be displayed momentarily (for a time
determined by the addressee). If the addressee does not incorporate removable media, then when the Next Unload
bit is set to 1, the message display will start or stop immediately.

When the Next Not Ready/Ready bit is set to 1, then the message display will start or stop (depending on the
octet) when the addressee experiences a Not Ready - Ready transition. For addressees that incorporate removable
media, this normally means that media has been loaded. If the addressee is Ready when the command is executed,
then the message will be displayed momentarily (for a time determined by the addressee).

Device Generic Command Set for Magnetic and Optical Disk Drives


https://iecnorm.com/api/?name=b9275aba8303a698636ecdd2c897705c

ISO/IEC 9318-3 : 1990 (E)

When the Next Operation bit is set to 1, then the message display will start or stop (depending on the octet)

when the next addressee operation commences. In this context "next addressee operation” is defined as the
execution of any Positioning or Transfer command in the case of an addressee that incorporates mass storage or
the correct decoding of any non-diagnostic command for any other addressee.

When the Next Diagnostics bit is set to 1, then the message display will start or stop (depending on the octet)

when the addressee begins to execute its built-in diagnostics because of the receipt of a Diagnostic command.

When the Local Message Follows bit is set to a 1, then the contents of the Message parameter(s) will be replaced

on the display by a Local Message when the situation defined by the bits in the Stop Timing octets occurs. When
the Local Message Follows bit is set to a 0, and the situation defined by the bits in the Stop Timing octets occurs

then th

NOTE —
Timing of

Similarly

Timing o
Display 9

6.14.4.5 Normd

This parameter
Timing parame

The characters

The characters

be transmitted 4
the character tr

NOTE — The exten

When this par
instruction to

6.14.4.6 Altern

This parameter
Timing parame

messages are ng

The character g

Device Generic Co

e display will be cleared.

Ctets are set to 1, then the contents of the appropriate message parameter will be displayed immediately.

ommand or a reset.

1 message parameter

ers. This is the normal method of specifying a string to be displayed.
may be encoded in ASCII or EBCDIC, as specified by the Mode parameter.
n the string will follow the conventions defined in4.12 (i.e., the least significant bit of the

pnsmitted on BUS B).

hte message parameter

eded).

onventions)and sets are as defined for the Normal Message parameter above.

If either the Normal or Alternate Message is selected for display by the bits in the Mode parameter, and none of th

if either the Normal or Alternate Message is selected for display by the bits in the Mode parameter;@and none of th|
Ctets are set to 1, then the contents of the appropriate message parameter will be displayed until‘cleared by a subs

s bit 0 of BUS A/B and the character transmittédon BUS A occupies the position in the m|

ded ASCII character set (line drawing characters,-€t"cetera) may be used if the Qualify feature of the Mode paran

ﬁﬁneler has a length of one octet (i.€.,"does not contain any character string), it will be inte
ank the addressee’s Operator Display.

contains a characteér'string that appears on the addressee’s Operator Display as defined by {
ers. This paraméter is only used where required by the Timing parameter (normally because

t bits in the Start

e bits in the Stop
equent Operator

contains a character string that appears on the addressee’s Operator Display as defined by the Mode and

Character will
essage before

heter is not used.

rpreted as an

he Mode and
two separate
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7 Position commands

The commands in this clause require the Command Extent parameter (clause 5) unless otherwise noted.

7.1 Reserved

For use only im ISO/TEC 9318-4:

7.2 POSITION CONTROL

7.2.1 Commapd packet

PKT |REF Op |COM OP |SLAV|FAC COMMAND
LTH| NO [COPE| MOD| MOD|ADDR|ADDR| PARAMETERS
01 P 3 4 5 | 6 through n

xxxx xxxx 41 bbbb bbbb xx  xx
7654 3210

L Count 0=Octet 1=Block

O=DataBlock  1=PhysicalBlock

Figure 48 — Command packet for POSITION CONTROL

7.2.2 Responge packet

PKT Echoed| From MAJOR STATUS RESPONSE
LTH Commpnd CODES TYPE|CODE PARAMETERS
012B 45 [} 7 8,‘through n

XXXX eeeeeeepeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 49 — Response packet for POSITION CONTROL

7.2.3 Description

The POSITIQNCCONTROL command causes the facility to be positioned according to the Extent phrameter Data

Address, which_may be either Ingi(‘n] or phycir‘ql [p g.on disk it may be_ CCHS (I‘y”hl‘pr’ head—sectory
v

TSSO T
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7.2.4 Parameters 31, 32, 35, 3A, 3E

7.2.4.1 Commgnd Extent (common) parameter

This parameter

be ignored for

7.2.4.2 Respm]]s

If the comman

7.2.4.3 Access

See 5.5.6.

7.2.4.4 Data A

This parameter

7.2.4.5 Partitic

This parameter

Table 53a) — Position Control parameters 31, 32, 35, 3A, 3E

ISO/IEC 9318-3 : 1990 (E)

@|LTH|ID|OCTET|X/b|DEF POSITION CONTROL PARAMETERS
M{n+1{31 COMMAND EXTENT PARAMETER (see 5.5.2)
01-04 Count
05-08 Data Address
Sin+1|32 RESPONSE EXTENT PARAMETER (see 5.5.3)
01-04 Residual Count
05-08 Data Address
MTO5S—35T0T=0% ACCESSKEYPARAMETER (STE 5576
B{n+1|3A[01- n DATA ADDRESS PARAMETER (see 5.5.11)
M{n+1|3E|01- n PARTITION PARAMETER (see 5.5.15)

Hisks.

n (common) parameter

Key (common) parameter

(ldress (common) parameter

e Extent (common) parameter

is used to define the Data Address at which a disk is to be positioned. The value in the Co

fails, this parameter is used to return the Data Address of the last block accessed prior t

is used if the four octets of Data Address in the Extent parameters is insufficient.

is used to~address other than the default data area.

unt field shall

D failure.
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7.3 REPORT POSITION

7.3.1 Command packet

PKT [REF | OP |COM | OP
LTH| NO [CODE| MOD| MOD
01 2 3

SLAV|FAC COMMAND
ADDR |ADDR| PARAMETERS
4 5 | 6 through n

XXXX XXXX 42 bbbb bbbb xx  xx

7654 3210

Count 0=0ctet 1=Block

7.3.2 Response packet

0=DataBlock 1=PhysicalBlock

Figure 50 — Command packet for REPORT POSITION

PKT
LTH

Echoed |[From
Commgnd

CODES

012345 6

MAJOR STATUS RESPONSE
TYPE |CODE| PARAMETERS
7 8 through n

XXXX eeeeeeeq

teeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 51 — Response packet for REPORT POSITION

7.3.3 Descript]

The REPORT
Data Address

7.3.4 Paramet

on

POSITION command instructs the addressée to report its current position. The position is 1

ield of the Response Extent parameter;

prs 32, 35, 3A, 3E

Table S4—~"Report Position parameters 32, 35, 3A, 3E

LTH|ID|QCTET

X/b

DEF

REPORT POSITION PARAMETERS

n+1|32
01-04
05-08
05 [35|01-04
n+1|3A({01- n

n+1{3E(01- n

RESPONSE EXTENT PARAMETER (see 5.5.3)
Residual Count

Data Address

ACCESS KEY PARAMETER (see 5.5.6)

DATA ADDRESS PARAMETER (see 5.5.11)

PARTITION PARAMETER (see 5.5.15)

cturned in the

7.3.4.1 Response Extent (common) parameter

This parameter is used to return the Data Address of the current position of the disk.
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7.3.4.2 Access Key (common) parameter

See 5.5.6.

7.3.4.3 Data Address (common) parameter

See 5.5.11.

7.3.4.4 Partition (common) parameter

See 5.5.15.

7.4 Reserved

For use only in

7.5 REPO

ISO/IEC 9318-4.

RT DISCONTINUITY

7.5.1 Commang packet

PKT |[REF OP | {COM OP |SLAV|FAC COMMAND
LTH| NO |COD§| MOD| MOD|ADDR|ADDR| PARAMETERS

01 2 3 4 5 | 6 through n
XXXX XXXX 44| bbbb bbbb xx  xx

7.5.2 Respons¢

7654 3210

packet

Count 0=Octet 1=Block
O0=Search 1=List
O=DataBlock 1=PhysicalBlock

Figure 52 — Command packet for REPORT DISCONTINUITY

PKT
LTH

Echoed §
Commar
0123

rom
d
45

MAJOR STATUS RESPONSE

CODES
6

TYPE | CODE | PARAMETERS
7 8 through n

XXXX

eeeeeeecegeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 53 — Response packet for REPORT DISCONTINUITY

7.5.3 Description

The REPORT DISCONTINUITY command is used to provide the master with the location of time-dependent
discontinuities (e.g., time-dependent track change, cylinder change, or reallocated defect) within the range specified in the
Command Extent parameter.

The master may set more than one kind of discontinuity in the Stop on Discontinuity Type parameter. In response, the
slave shall identify specifically the kind of discontinuity associated with the Data Address of the discontinuity.

If the Search modifier is set, the command shall terminate at the first incident of a specified discontinuity type.
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If the List modifier is set, a list of all the locations within the extent that contain a time-dependent discontinuity shall be
presented. If the list is expected to exceed the capacity of a response, then the master has to provide a Request Parms
parameter to transfer as data.

The Stop on Discontinuity parameter shall precede the Data Address to which it refers.

Unless errors are encountered, this command shall terminate successfully either upon identifying discontinuities within
the extent, or if there are none encountered.

7.5.4 Parameters 31-32, 35, 3A, 3E-3F, 6C-6D

Table 55 — Report Discontinuity Parms 31-32, 35, 3A, 3E-3F, 6C-6D

@|LTH|ID|OCTET |X/b|DEF REPORT DISCONTINUITY PARAMETERS
M{n+1|31 COMMAND EXTENT PARAMETER (see 5.5.2)
01-04 Count
05-08 Data Address
S|n+1|32 RESPONSE EXTENT PARAMETER (see 5.5.3)
01-04 Residual Count
05-08 Data Address
M{05 |35|01-04 ACCESS KEY PARAMETER (see 5/5.6)
B[n+1|{3A{01- n DATA ADDRESS PARAMETER (see 5.5.11)
Min+1|3E(01- n PARTITION PARAMETER.(see 5.5.15)
B|n+1|3F|{01- n STOP ON DISCONTINWYITY PARAMETER (see 5.5.16)
Min+1|6C REQUEST PARM.PARAMETER (see 6.3.4.13.1)
01| 7 Parameters-as‘Data *
6 Parameters-in Response *
5 Length *
4 Naked\Parameters as Data *
3-0 reserved
02 Parameter ID | Repeated as many
n Parameter ID | times as needed
S|05 |6D PARM LENGTH PARAMETER (see 6.3.4.13.2)
01-04 Length of Parameter List
* Mutually exclusive

7.5.4.1 Command Extenty(common) parameter

This parametgr is used to define the extent that is to be checked by the slave for discontinuities.

7.5.4.2 ResponseExtent-(commom)—paranreter

This parameter is used to return the Data Address of the last block accessed prior to a positional discontinuity (e.g.,
reallocated block due to defect management) or a transition discontinuity (e.g., cylinder break between two blocks).

The Residual Count shall contain the value of the number of blocks remaining in the requested extent following the
discontinuity.
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7.5.4.3 Access Key (common) parameter

See 5.5.6.

7.5.4.4 Data Address (common) parameter

See 5.5.11.

7.5.4.5 Partition (common) parameter

See 5.5.15.

™e BV IS VR SIS SR NI ey P ey

7.5.4.6 Stop dn Discontinuity (common) parameter

This parametdr is used to identify the type of discontinuity to be reported upon.

7.5.4.7 Requgst Parm parameter

See 6.3.4.13.1

7.5.4.8 Parm |[Length parameter

See 6.3.4.13.2
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8 Transfer commands

Transfer commands consist of data transfers, which may or may not include multiple blocks within or crossing physical
boundaries. Upon recognizing a transfer command, the slave or facility positions to the Data Address specified in the
Command Extent parameter, locates the block, and performs the required action. The command terminates when the
amount of data specified by the Count has been transferred, or an error occurs that requires earlier termination. The status
provided in the Response packet shall identify what actions occurred during the execution of the command.

If a READ command is performed in the reverse direction, the first data octet read is the first data octet transferred to
the master.

8.1 READ

8.1.1 Commangl packet

PKT |REF OP || COM OP [SLAV|FAC COMMAND
LTH| NO [CODH| MOD| MOD|ADDR|ADDR| PARAMETERS
01 2 3 4 5 | 6 through n

xxxx xxxx 10| bbbb bbbb xx  xx
7654 3210

[!— Count 0=Octet 1=Block
Data Recovery 0=0On 1=0ff

O=DataBlock 1=PhysicalBlock
Direction O=Forward 1=Reverse

Figure 54 — Comniand packet for READ

8.1.2 Response|packet

PKT Echoed HArom MAJOR STATUS RESPONSE
LTH Commarid CODES TYPE ICODE PARAMETERS
01234k5 6 7 8 through n

XXXX eeeeeeeegeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 55 — Response packet for READ

8.1.3 Description

The Direction modifier is not applicable to the disk

The READ command transfers data from the addressee to the master starting at the location given in the Data Address
of the Command Extent parameter. If positioning is required before the data can be accessed, the slave shall initiate the
positioning operation. Refer to the POSITION CONTROL command for details of the positioning operation.

When the Data Recovery modifier is set to On, the slave or facility shall initiate data error recovery to attempt to recover
data read with errors. If the error is unrecoverable, data shall be transferred up to the block in error and the command
shall terminate. If the recovery attempts are successful, the transfer shall continue until all of the requested data has been
transferred.

The Response packet and associated parameters (if any) shall indicate the degree of recovery employed, depending on the
default established by Attributes, or a preceding OPERATING MODE command.
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When the Data Recovery modifier is set to Off (data recovery disabled), the slave or facility shall terminate the command
if a data error is detected. The data in error shall be transferred. Recovery from non-data transfer errors are not
suppressed by the Data Recovery Off modifier.

~Aaveant an~nce nAQitinan and

essee shall verify COTTect access position ana s
the number of sequentially addressed octets or blocks specified by the Count.

hall van
11ail 1va

When the access is compiete the addr a sta
Address. The addressee shall transfer i
During a multiple block transfer on disks, if access boundaries are encountered, the facility shall perform appropriate
access movements (unless overridden by a Boundary Gather parameter) and verify block positioning. The required
processing, such as incrementing to the next PhysicalBlock head switches, seeking to the next cylinder when necessary, and
restarting the read operation, shall be handled in a manner that does not require intervention or explicit instruction by
the master.

If a defective bl(I)ck for which an alternate location has been assigned is encountered, the slave shall aceess|the alternate
block for reading, and then reestablish the access position for subsequent blocks to be read, if any. Access posjtioning shall
be verified in al| cases.

detected during roading chall he attemnted hy the clave nrior to transfer of the data to the master. If the dath error is not

l\auulllé il Uvw ulL\/llll,ll.vU U! LIV UAKR Y W AAVA v wafRaadava WA vad BRRNs SRS ALY asiiigsa LA v
ed in Major

The slave shall present only valid data to the master if the Data Recovery modifier is set. All recovery fro.F data errors

corrected by th¢ slave, processing of the command shall be terminated with a Machine “‘Exception indica
Status. The cauge of the termination shall be indicated in substatus and extended substatus (if applicable).

The slave may plermit execution of a "scatter read" if multiple Command Extent parameters are permitted (see Attribute
Parameter 66). [f multiple extents are accepted, the extents are processed by, the slave in the sequence that they were
received in the parameter list. Data is transferred to the master in the samé.manner as if the data was requested using
a READ commfand with a single extent.

Should a commjnd with multiple extents terminate prematurely due(todata error or data recovery failure, the Response
Extent shall corjtain the residual count of all non-transferred data within that extent. It is the master’s responsibility to
ascertain the tolal residual based on the Response Extent plus‘dny other extents not processed.

A subset of "gather read" defined as "boundary gather" allows the master to specify the starting address on} a track, and
have the slave perform an implicit scatter by not changing:to the next track, but continuing transfer from the start of the
track.

The use of mulfiple extents and the Skip Mask parameter are mutually exclusive.
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8.1.4 Parameters

8.1.4.1 Parameters 31-32, 35, 3A, 3C, 3E-3F

Table 56 — Read parameters 31-32, 35, 3A, 3C, 3E-3F

@|LTH|ID|OCTET |X/b|DEF READ PARAMETERS
MIn+1|31 COMMAND EXTENT PARAMETER (see 5.5.2)
01-04 Count
05-08 Data Address
STR+T[32 RESPONSE EXTENT PARAMETER (see 5.5.3)
01-04 Residual Count
05-08 Data Address
M|{05 |35]|01-04 ACCESS KEY PARAMETER (see 5.5.6)
B{n+1|3A(01- n DATA ADDRESS PARAMETER (see 5.5.11)
M[{04 |3C|01-03 TRANSFER PARAMETER (see 5.5.13)
M{n+1|3E|01- n PARTITION PARAMETER (see 5.5.15)
M{n+1[3F{01- n STOP ON DISCONTINUITY PARAMETER\(see 5.5.16)

8.1.4.1.1 Co
The Count s
command to
Address is n

If the sum of

mand Extent (common) parameter

cifies the number of blocks (or octets) to be trdnSferred and cannot be zero. A zero value
¢ terminated with a Command Exception. The Data Address specifies the starting locati
valid for the addressee, processing shall be-terminated with Command Exception.

command shall be terminated with Invalid Extent set in the Command Exception status.

8.1.4.1.2 Res

This paramet
The Data Ad

8.1.4.1.3 Accs

See 5.5.6.

ponse Extent (common) parameter

er is used to return the Residual Count of blocks (or octets) remaining in the transfer afte
Iress varies depending on which modifiers had been set (see note in 5.5.3.1).

tss Key (common) parameter

shall cause the
bn. If the Data

the Data Address and the Count exce€ds the number of blocks in the addressable area, processing of the

[ it terminated.

8.1.4.1.4 Data Address (common) parameter

This parameter is used if the four octets of Data Address in the Extent parameters are insufficient.

8.1.4.1.5 Transfer (common) parameter

See 5.5.13.
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8.1.4.1.6 Partition (common) parameter

This parameter is used to address other than the default data area.

8.1.4.1.7 Stop on Discontinuity (common) parameter

ISO/IEC 9318-3 : 1990 (E)

This parameter is used to advise the slave under which conditions to terminate a data transfer due to a timing delay due
to a discontinuity.

8.1.4.2 Parameters 50-53

8.1.4.2.1 Skip

This parametg
of blocks und
corresponds tq

NOTE — The nun
padded up to a fu

DataBlocks ar
octet of the m§
to numerically

Table 57 — Read parameters 50-53

READ PARAMETERS

@|LTH|{ID|OCTET |X/b|DEF
M{n+1{50
01 7
[
1
n 0
M{n+1|51
01-04
05-08
M{ 01}52
M| 01|53

SKIP MASK
Reference
Reference

PARAMETER
to Block at Starting Address

to Block at (Starting Address#1)

to Block at (Ending Address-1)
to Block at Ending Address

Reference
Reference

INFORMATION TRANSFER SIZE OVERRIDE PARAMETER

Generate Class 2 Interrupt

Burst Size

MASTER TERMINATION PERMITTED PARAMETER

BOUNDARY GATHER PARAMETER

Mask parameter

Il octet.

r alters the action of this command from implicit transfers of consecutive blocks to the se
br mask control. The parameter consists of a mask up to 32 octets in length. Each bit w
a sequential DataBlock witltin the Command Extent.

hber of 1 bits set in the mask should equal the number of blocks specified in the Command Extent. Multiples of les
e transferred if the) corresponding mask bit value is "1", and are skipped if the value is "0". B

sk correspondsito the Data Address in the Command Extent. Succeeding lower-order mask bits correspond
higher valued addresses as illustrated below.

/111
Octet 0 Octet 1 Octet n
76543210 | 76543210 | 765 /711 43210 | 76543210
y s

ective transfer
ithin the mask

than 8 blocks are

it 7 of the first

Starting Address

8.1.4.2.2 Information Transfer Size Override parameter

Ending Address

See 6.3.4.15 g) and h) for an explanation of these parameters, which shall override the setting in Attributes for the
duration of this command.

a) Generate Class 2 Interrupt.

b) Burst

Size.
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8.1.4.2.3 Master Termination Permitted parameter

This parameter allows the master to advise the slave that master termination may occur as a normal condition on this
command, which is typically part of a chain. If the master does terminate transfer on a boundary, the slave shall not abort
a Chain, Sequence, or Order. It shall respond with Master Terminated Transfer posted in Conditional Success status, and
the Response Extent shall contain the residual count of the transfer.

If termination does not occur on a boundary, the slave shall abort the remaining commands of a Chain, Sequence, or
Order and post the same status as if this parameter were not present (i.e., Data Length Difference posted in Incomplete
Status).

8.1.4.2.4 Boundary Gather parameter
This parameter shall immediately precede the Command Extent parameter.
During a multiple block transfer, if an access boundary is encountered, the facility shall not perform any access movement,

but continue fo transfer data until the Count specified has been transferred, or an error’eccurs that rgquires earlier
termination.

8.2 READ RAW DATA

8.2.1 Command packet

PKT |REF Oop [COM OP |[SLAV|FAC COMMAND
LTH{ NO [CODE| MOD| MOD ADDR|ADDR| PARAMETERS
01 4 3 4 5 | 6 through n

xxxx xxxx 11 bbbb bbbb xx  xx
7654 3210

L— Count 0=Octet 1=Block

O=DataBlock 1=PhysicalBlock
Direction O=Forward 1=Reverse

Figure 56.— Command packet for READ RAW DATA

8.2.2 Responge packet

PKT Echoed| From MAJORSTATUS RESPONSE
LTH Command CODES TYPE | CODE| PARAMETERS
012845 6 7 8 through n

XXXX eeeeeeepeeeé bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 57 — Response packet for READ RAW DATA

8.2.3 Description

The Direction modifier is not applicable to the disk.

The READ RAW DATA command reads data from the addressee, and transfers it to the master regardless of data errors
encountered in the read. An error shall be reported only if the data cannot be transferred because of a condition such

as inability to access the block, or because an unrecoverable slave or facility error (not associated with data transfer) is
encountered.
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8.2.4 Parameters 31-32, 35, 3A, 3C, 3E-3F

Table 58 — Read Raw Data parameters 31-32, 35, 3A, 3C, 3E-3F

@|LTH|ID|OCTET|X/b|DEF READ RAW DATA PARAMETERS
M{n+1|31 COMMAND EXTENT PARAMETER (see 5.5.2)
01-04 Count
05-08 Data Address
S|n+1{32 RESPONSE EXTENT PARAMETER (see 5.5.3)
01-04 Residual Count
05-08 Data Address
M|05 [35(/01-04 ACCESS KEY PARAMETER (see 5.5.6)
Bin+112A101- n DATA ADDRESS PARAMETER (see 5.5.11)
M|04 |3C|01-03 TRANSFER PARAMETER (see 5.5.13)
M{n+1{3E{01- n PARTITION PARAMETER (see 5.5.15)
M[n+1{3F|01- n STOP ON DISCONTINUITY PARAMETER (see 5.5.16)

8.2.4.1 Commahd Extent (common) parameter

See 5.5.2.

8.2.4.2 Response Extent (common) parameter

See 5.5.3.

8.2.4.3 Access Key (common) parameter

See 5.5.6.

8.2.4.4 Data Address (common)-parameter

See 5.5.11.

8.2.4.5 Transfef (common) parameter

See 5.5.13.

8.2.4.6 Partition (common) parameter

See 5.5.15 and 8.1.4.1.5.
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8.2.4.7 Stop on Discontinuity (common) parameter

See 5.5.16 and 8.1.4.1.6.

8.3 READ REPLICATED DATA

8.3.1 Command packet

PKT |[REF OP |{COM OP |SLAV|FAC COMMAND
LTH| NO |CODE| MOD| MOD |ADDR|ADDR| PARAMETERS
01 R 3 4 5 | 6 through n

xxxx xxxx 1 bbbb bbbb xx xx
7654 3210

[P— 1=Block

Data Recovery 0=0On 1=0ff
O=DataBlock 1=PhysicalBlock

Figure 58 — Command packet for READ REPLICATED DATA

8.3.2 Response packet

PKT Echoed From MAJOR STATUS RESPONSE
LTH Command CODES TYPE ICODE PARAMETERS
012B 45 6 7 8 through n

XXXX eeeeeegeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 59 — Response packet for READ REPLICATED DATA

8.3.3 Description

The READ REPLICATED DATA command causes the addressee to read one instance of data that was written multiple
contiguous ties on a track. The inten{ of*this command is to minimize latency in accessing data. The cqmmand directs
the facility to|transfer a string of n _blocks from a range of m blocks, beginning at the Data Address in{the Command
Extent paramgter or any block within range m whose address is the sum of the addressed block and an inftegral multiple
of n.

Bit O shall befset to 1 for Block transfers only.

The Count figld of the.Command Extent parameter specifies the n value, and the Range Count paramdter defines the
number of blgcks in the range m.

The facility shalkinitiate access to one of the repeated instances of n blocks (Extent Count) within the range m (Range

Count), so as to minimize the access time to the data. When the access is complete, the facility shall verify the correct
access position and transfer n blocks (Extent Count).
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8.3.4 Parameters 31-32, 35, 3A, 3C, 3E, 50

Table 59 — Read Replicated Data parameters 31-32, 35, 3A, 3C, 3E, 50

Q|LTH|{ID|OCTET |X/b|DEF READ REPLICATED DATA PARAMETERS
M|n+1{31 COMMAND EXTENT PARAMETER (see 5.5.2)
01-04 Count
05-08 Data Address
S|n+1}32 RESPONSE EXTENT PARAMETER (see 5.5.3)
01-04 Residual Count
05-08 Data Address
M[{O5 [35|0T-0% ACCESS KEY PARAMETER—(SEET5-5-6)
B|n+1{3A|01- n DATA ADDRESS PARAMETER (see 5.5.11)
M{04 |3C[01-03 TRANSFER PARAMETER (see 5.5.13)
Min+1[(3E[(01- n PARTITION PARAMETER (see 5.5.15)
M|05 [50|01-04 RANGE COUNT PARAMETER

8.3.4.1 Commgnd Extent (common) parameter

See 5.5.2.

8.3.4.2 Response Extent (common) parameter

See 5.5.3.

8.3.4.3 Access|Key (common) parameter

See 5.5.6.

8.3.4.4 Data Alddress (common) parameter

See 5.5.11.

8.3.4.5 Transfer (comnion) parameter

See 5.5.13.

8.3.4.6 Partition (common) parameter

See 5.5.15 and 8.1.4.1.5.

8.3.4.7 Range Count parameter
This field specifies the number of blocks in the range. The range value shall be non-zero. If zero is specified, processing

of the request shall be terminated with a Command Exception indicated in Major Status, and Invalid Parameter shall be
indicated in substatus. The Invalid Parm parameter shall identify the incorrect parameter.
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If the Range Count is less than the Command Extent Count, or if the range is not an integral multiple of the Extent
Count, processing of the request shall be terminated with a Command Exception indicated in Major Status, and Invalid
Parameter shall be indicated in substatus. An Invalid Parm parameter shall identify the incorrect parameter.

If the sum of the Data Address and the Range Count exceeds the number of blocks in the partition, processing of the

request shall be terminated with a Command Exception indicated in Major Status, and Invalid Parameter shall be indicated
in substatus. An Invalid Parm parameter shall identify the incorrect parameter.

8.4 SEARCH

8.4.1 Command packet

PKT |REF OH |COM OP |SLAV{FAC COMMAND
LTH| NO |[COOE| MOD| MOD|ADDR|ADDR|{ PARAMETERS
01 4 3 4 5 | 6 through n

xxxx xxxx 18 bbbb bbbb xx  xx
7654 3210

L Count 0=Octet 1=Block

Data Recovery 0=0n 1=0ff
O=DataBlock 1=PhysicalBlock
Direction O=Forward 1=Reverse

Figure 60 — Command packetfor SEARCH

8.4.2 Responsg packet

PKT | Echoed |From MAJOR STATUS RESPONSE
LTH Commgnd CODES TYPE |CODE| PARAMETERS
012345 6 7 8 through.n

XXXX eeeeeeegeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 61 — Response packet for SEARCH

8.4.3 Description
The Direction |modifier is not d@pplicable to the disk.

The SEARCH| command)causes the slave to search and logically compare the data strings supplied by {he master (as
parameters) with stored data. The search starts at the location specified by the Data Address, and contindes until either
a match is fOl.lEld to-that supplied by the master (transfer begins with the block in which the match was|found) or the
Search Range [is ‘exhausted.

If data transfer occurred or the search was unsuccessful, the Response Extent is the same as on other transfer commands.
However, if the string is located, but no data transfer was requested (selected by parameter setting), the Response Extent
contains the address of the DataBlock containing the start of the string, and the Residual Count is unchanged.

The SEARCH command may be parameterized to perform three different types of search operations:

a) A word-processing-style string search is obtained when one Set String Search parameter is included in the
Command packet.

b) A fixed location(s) data processing Key-type search is performed when the Set Multiple Key Search parameter
is included.
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c) A database-style search can be constructed by the use of multiple Set String Search parameters connected with
the Boolean Operator parameter.

NOTE — The two parameters, Set String Search and Set Multiple Key Search are mutually exclusive and should never be included in the same
Command packet.

The database-style search differs from a string search in that rather than searching for a single match condition,
the parameters are used to construct a sequence of match conditions that must be met in order for the search to
be satisfied. The slave searches for a match to the data model supplied by the master as Search String parameters
joined by Boolean Operator parameters. The parameters have to be presented in the correct sequence. A multiple

key search is counted or transferred only if the whole expression has been satisfied successfully.

8.4.4 Paramete

8.4.4.1 Parame

8.4.4.1.1 Continuation

See 5.1.2.3.

8.4.4.1.2 Comn

The Count spec
This field may b
location from wj

'S

ers 02, 31-32, 35, 3A, 3E

Table 60 — Search parameters 02, 31-32, 35, 3A, 3E

Q|LTH|ID|[OCTET|X/b|DEF SEARCH PARAMETERS
M|01 [02|01- n CONTINUATION OF PRECEDING PARAMETER\(see 5.1.2.3)
Min+1|31 COMMAND EXTENT PARAMETER (see 5.5.2)
01-04 Count
05-08 Data Address
S|n+1(32 RESPONSE EXTENT PARAMETER (see 5.5.3)
01-04 Residual Count
05-08 Data Address
M[05 |{35{01-04 ACCESS KEY PARAMETER (see 5.5.6)
B(n+1{3A{01- n DATA ADDRESS-PARAMETER (see 5.5.11)
M|n+1|3E{01- n PARTITION PARAMETER (see 5.5.15)

of Preceding (common) parameter

and Extent/(eommon) parameter

fies the.number of blocks (or octets) to be transferred beginning at the first block that conta
e sét'to zero if no data is to be transferred on a successful match. The Data Address specifids the starting
ieh the command is to begin the search.

Ined a match.

8.4.4.1.3 Response Extent (common) parameter

See 5.5.3.
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8.4.4.1.4 Access Key (common) parameter

See 5.5.6.

8.4.4.1.5 Data Address (common) parameter

See 5.5.11.

8.4.4.1.6 Partition (common) parameter

See 5.5.15 ang 8.1.4.1.5.

8.4.4.2 Parameter 50 - Set String Search parameter

Table 61 — Search parameter 50

@|LTH|ID|OCTET |X/b|DEF SEARCH PARAMETER
M|n+1|50 SET STRING SEARCH PARAMETER
01 7 Transfer block(s)/Count number of matches
6 reserved
5 Search Greater Than
4 Search Equal To
3 Search Less Than
2-0 reserved
02 reserved
03-06 Search Range
07-0A Offset into, block to begin search
0B- n Data string*to’ search against

a) Sear¢h Condition. This octet specifies the conditions of the search. When Bit 7 = 0, data shal

I be transferred

to the master following a successful match condition (the number of octets/blocks to be transfefred is specified

by the Extent Count).

When Bit 7 = 1, the slave shall count the number of successful match conditions.

If myltiple Set Search Sifing parameters are appended to a command, Bit 7 of each shall have t

as thge first.

he same setting

Bits »-3 specify thekind of search operation to be performed. Comparisons between the supplied data string and
storefd data shall{be performed by the slave on an octet-by-octet basis. The search operators arel as follows:

Bits 5-3 Search Operators
000 1nvalid
001 search less than
010 search equal
o search less than or equal
100 search greater than
101 search not equal
110 search greater than or equal
m invalid

b) Search Range. This field contains an unsigned binary number specifying a range of blocks, starting from the Data
Address, over which the search operation is applied. The range value shall be non-zero. If zero is specified,
processing of the request shall be terminated with a Command Exception indicated in Major Status, and Invalid
Parameter shall be indicated in substatus. An Invalid Parm parameter shall identify the incorrect parameter.
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¢) Offset into Block to Begin Search. This field contains an unsigned binary number specifying an offset into the
block to begin the search operation. This offset shall apply to all subsequent blocks in the Search Range. The
value of this parameter shall be less than the block length. If the value is greater than, or equal to, the block
length, processing of the request shall be terminated with a Command Exception indicated in Major Status, and
Invalid Parameter shall be indicated in substatus. Invalid Parm parameter shall identify the incorrect parameter.

d) Data String. This field of variable length (up to 240 octets in length) contains the search argument that shall be
compared to stored data during the execution of the command.

8.4.4.3 Parameter 51 - Boolean Operator parameter

Table 62 — Search parameter 31

Q(LTH|ID|OCTET |X/b|DEF SEARCH PARAMETER

M|03 |51 BOOLEAN OPERATOR PARAMETER
01 AND
OR
XOR
NOT
Begin Parentheses
End Parentheses
reserved
02 Same definition as octet 01

oMWV

-
[

This octet spegifies the Boolean operators that can be used to joithany two Set String Search parameters. Only one
expression of AND, OR, or XOR can be supplied, and NOT can be associated with whichever is set to 1. The parentheses
are used to allpw correct Boolean expressions to be constructed;and one can be set in combination with [any other bit.
If more than two bits are necessary to construct a Boolean expression, the second octet of the parameter is frequired (e.g.,
"AND NOT ("|would require that bits 7 and 4 be set to.1'in octet 01 and bit 3 in octet 02).
8.4.4.4 Parameter 52 - Set Multiple Key Search(parameter

Table 63 — Search parameter 52

Q|{LTH|ID|OCTET |X/b|DEF SEARCH PARAMETER
M{n+1{52 SET MULTIPLE KEY SEARCH PARAMETER
01| 7| O] Transfer Blocks
6 reserved
5 Search Greater Than
4 Search Equal To
3 Search Less Than
2-0 reserved
02 reserved
03-06 Search Range
07-0A First Key Offset
OB GC L) UI’I’bCL
0F-12 Size of Keys - must be the same for all
13-16 Number of Keys per Block
17- n Search Key Argument

a) Search Condition (see 8.4.4.2a). Bit 7 shall always be set equal to zero.

b) Search Range (see 8.4.4.2b).

c) First Key Offset. This value specifies an offset into the block to the location of the first Key field in which the
search operation begins. This offset shall apply to all subsequent blocks in the Search Range. The value of this
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parameter shall be less than the block length. If the value is greater than, or equal to, the block length,
processing of the request shall be terminated with a Command Exception indicated in Major Status, and Invalid
Parameter shall be indicated in substatus. Invalid Parm parameter shall identify the incorrect parameter.

d) Key Offset. This value specifies the offset between all Key fields in the block. The value of this parameter shall
be non-zero and less than the block length. If the value is zero, or greater than or equal to the block length,
processing of the request shall be terminated with a Command Exception indicated in Major Status, and Invalid
Parameter shall be indicated in substatus. An Invalid Parm parameter shall identify the incorrect parameter.

e) Size of Keys. This value specifies the size of the Key field (shall be the same for all Keys). The value shall be non-
zero and less than the block length. If the value is zero, or greater than or equal to the block length, processing
of the request shall be terminated with a Command Exception indicated in Major Status, and Invalid Parameter

shal

be indicated in substatus. An Invalid Parm parameter shall identify the incorrect paramet

f)  Number of Keys per Block. This value specifies the number of Key fields in a block, and:shal

the
Stat
inco|

g) Sea

alue is zero, processing of the request shall be terminated with a Command Exception ing
s and, Invalid Parameter shall be indicated in substatus. An Invalid Parm parameter s
frect parameter.

h Key Argument. This variable length field contains the Search Key Argument that shall b

the Key fields within the blocks.

The search
Key Argum
exhausted.

The followi

tion specified in the Search Condition octet shall be repeatedly-applied, block by block, bet

t and data stored in Key fields within the blocks until either a.match occurs or the Search
g figure illustrates the relationship between all the fi€lds of the Set Multiple Key Search p
First Key
Key Length
<-Offset->|< >
key" 1 key 2 ‘
<-Key Offset >

< Block: >

8.4.4.5 Parameter 53 - Report/Search parameter

Table 64 — Search parameter 53

Cr.

be non-zero. If
licated in Major
hall identify the

e compared with

ween the Search
Range has been

arameter.

@|LTH|ID|OCTET |X/b|DEF SEARCH PARAMETER
S|n+1(53 REPORT SEARCH PARAMETER
01 Search Results
7-6 reserved
J |9
4 Compared Equal To
3 Compared Less Than
2-0 reserved
02 reserved
03-06 Offset of Match into Block
07-0A Count of Blocks Transferred/Number of Matches
0B-0E Data Address of First Match

a) Search Results. This octet contains the results of the search operation requested by this command. The search
results shall be as follows:
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.

Bits 5-3 Search Results
001 compared less than
010 compared equal
100 compared greater than

ISO/IEC 9318-3 : 1990 (E)

The results of a search not equal shall be indicated with either the less than or greater than bit setting. The
remaining bits in this octet are reserved.

b) Offset
block

¢) Count
action

of Match into B

lock. This field contains an u

nsigned binary number specifying the offset into the first

of Blocks Transferred/Number of Matches. This field contains an unsigned binary number based upon the
requested in the Search Condition octet (i.e., the count of the number of blocks transferred

to the master

following a match, or a count of the number of matches detected within the Search Rarige (as per|the setting of

Bit 7 i

d) Data A

of the

8.5 WRIT

£

8.5.1 Command packet

PKT [REF | OP|
LTH| NO |COD
01 2

COM | OP |SLAV
F| MOD| MOD[ADDR
3 4

FAC

ADDR| PARAMETERS
5 | 6 through n

COMMAND

XXXX XXXX 20|

8.5.2 Respons

bbbb bbbb  xx
7654 3210

packet

Count

XX

0=DataBlock
Direction O=Forward

0=Octet 1=BloOck

1=PhysicalBlock
1=Reverse

Figure 62 — Command packet for WRITE

PKT | Echoed
LTH Comma
0123

45 6

From MAJOR STATUS

hd | GODES  |TYPE|CODE
7

RESPONSE
PARAMETERS
8 through n

XXXX eeeeeeee

peee’ bbbb bbbb 0001 bbbb

1 the first octet of the parameter that set up the search)).

ddress of First Match. This field is returned only on a Multiple Key Search-and contains the
first block that contained the match.

Data Address

7654 5210

8.5.3 Description

The Direction modifier is not applicable to the disk.

3210

Figure 63 — Response packet for WRITE

The WRITE command transfers data from the master to the addressee starting at the position specified in the Data
Address of the Command Extent parameter. If positioning is required before the data can be accessed, the slave shall
initiate the positioning operation. Refer to the POSITION CONTROL command for details of the positioning operation.
The mode and direction of the command is specified by the modifier octet.
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If multiple Command extents are supported by the slave, they shall be processed in the sequence that they were received
in the parameter list. Data is transferred to the slave since it was sequential data to be written to a single extent.

8.5.4 Parameters 31-32, 35, 3A, 3C, 3E-3F, 50-52

Table 65 — Write parameters 31-32, 35, 3A, 3C, 3E-3F, 50-52

Q(LTH|ID|OCTET |X/b|DEF WRITE PARAMETERS
Min+1|31 COMMAND EXTENT PARAMETER (see 5.5.2)
01-04 Count
05-08 Data Address
S{n+1(32 RESPONSE EXTENT PARAMETER (see 5.5.3)
01-04 Residual Count
05-08 Data Address
M{05 |35]|01-04 ACCESS KEY PARAMETER (see . 5.5.6)
B(n+1|3A[01- n DATA ADDRESS PARAMETER (see 5.5.11)
M|{04 |3C|01-03 TRANSFER PARAMETER (see 5.5.13)
M|n+1|3E|01- n PARTITION PARAMETER (see 5.5.15)
M{n+1|3F|01- n STOP ON DISCONTINUITY PARAMETER-(see 5.5.16)
Min+1|50|01- n SKIP MASK PARAMETER (see, 8.1.4.2.1)
M{n+1|51 INFORMATION TRANSFER~SIZE OVERRIDE PARAMETER
(see 8.1.4.2.2)
01-04 Generate Class 2 Interrupt
05-08 Burst Size
M[{ 01]52 MASTER TERMINATION PERMITTED PARAMETER
(see 8(1N4.2.3)

8.5.4.1 Command Extent (common) parameter

See 5.5.2.

8.5.4.2 Response Extent (common) parameter

See 5.5.3.

8.5.4.3 Accesy Key (common) parameter

See 5.5.6.

8.5.4.4 Data Address (common) parameter

See 5.5.11.

158 i Device Generic Command Set for Magnetic and Optical Disk Drives


https://iecnorm.com/api/?name=b9275aba8303a698636ecdd2c897705c

8.5.4.5 Transfer (common) parameter

See 5.5.13.

8.5.4.6 Partition (common) parameter

See 5.5.15.

8.5.4.7 Stop on Discontinuity (common) parameter

ISO/IEC 9318-3 : 1990 (E)

See 5.5.16.

8.5.4.8 Skip M

See 8.1.4.2.1.

ask parameter

8.5.4.9 Information Transfer Size Override parameter

See 8.1.4.2.2.

8.5.4.10 Mastg

See 8.1.4.2.3.

r Termination Permitted parameter

8.6 WRITE PATTERN

8.6.1 Command packet
PKT |REF OH |COM OP [SLAV|FAC COMMAND
LTH! NO |CODE| MOD| MOD | ADDR|ADDR| PARAMETERS
01 4 3 4 5 | 6 through n
XXxx Xxxx 21 bbbb bbbb xx xx
7654 3210
Count 0=0ctet 1=Block

{— O=DataBlock 1=PhysicalBlock
Direction O=Forward 1=Reverse

Figure 64 — Command packet for WRITE PATTERN

8.6.2 Response packet

PKT | Echoed
LTH Comma
0123

From MAJOR STATUS RESPONSE
nd CODES TYPE|CODE PARAMETERS
45 [} 7 8 through n

XXXX eeeeeeeeeeee bbbb bbbb 0001 bbbb

7654 3210 3210

Figure 65 — Response packet for WRITE PATTERN
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8.6.3 Description
The Direction modifier is not applicable to the disk.

The WRITE PATTERN command allows the master to write a data pattern in the extent specified by the Command
Extent parameter. If a specific pattern is required by the master, it shall be passed as a parameter in the Command packet.
If the supplied data pattern is less than the number of blocks to be written, the supplied pattern shall be repeated as
necessary to fill the blocks. If a Pattern parameter is not supplied, the command is either rejected or the Fill characters
defined in Attribute SA are used.

8.6.4 Parameters 02, 31-32, 35, 3A, 3C, 3E, 50, 6C

Table 66 — Write Pattern parameters 02, 31-32, 35, 3A, 3C, 3E, 50, 6C

@|LTH|{ID|OCTET [X/b|DEF WRITE PATTERN PARAMETERS
M{01 |02]|01- n CONTINUATION OF PRECEDING PARAMETER (see 5.1:233)
Min+1|31 COMMAND EXTENT PARAMETER (see 5.5.2)
01-04 Count
05-08 Data Address
S{n+1(32 RESPONSE EXTENT PARAMETER (see 5:5.3)
01-04 Residual Count
05-08 Data Address
M{05 [35{01-04 ACCESS KEY PARAMETER (see'5.5.6)
B{n+1|3A|01- n DATA ADDRESS PARAMETER) (see 5.5.11)
M|04 [3C|01-03 TRANSFER PARAMETER (see 5.5.13)
M|{n+1|3E{01- n PARTITION PARAMETER (see 5.5.15)
M|n+1]|50|01- n PATTERN, PARAMETER
M|n+1{6C|01- n REQUEST PARM PARAMETER

8.6.4.1 Contipuation of Preceding (common) parameter

See 5.1.2.3.

8.6.4.2 Command Extent)(common) parameter

See 5.5.2.

8.6.4.3 Response Extent (common) parameter

See 5.5.3.

8.6.4.4 Access Key (common) parameter

See 5.5.6.
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8.6.4.5 Data Address (common) parameter

See 5.5.11.

8.6.4.6 Transfer (common) parameter

See 5.5.

oY

3.

8.6.4.7 Partition (common) parameter

ISO/IEC 9318-3 : 1990 (E)

See 5.5.15.

8.6.4.8 Pattern] parameter

This parameter| contains the pattern to be repeated. The length of the pattern cannot exceed the-largest Command packet
S

Qimn thhn
D1LC LT

slave cpn accept (as set in Attributes).

8.6.4.9 Request Parm parameter

This parameter) may be used to transfer a pattern as data.

8.7 FORMAT

8.7.1 Command packet

PKT |REF OP| |COM OP |SLAV|FAC COMMAND
LTH| NO [CODE{ MOD| MOD|ADDR|ADDR| PARAMETERS
01 2 3 4 5 | 6 through n

XXXX XXXx 28| bbbb bbbb xx  xx
7654 3210

L Count 0=Octet- 1=Block
Inhibit Defect Reallocation
O=DataBlock = 1=PhysicalBlock
= Initialize Format

Figure 66 — Command packet for FORMAT

8.7.2 Respons¢ packet

PKT Echoed Eroml  MAJOR STATUS | RESPONSE
LTH Command CODES TYPE|CODE PARAMETERS
012345 [ 7 8 through n

XXXX eeeeeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 67 — Response packet for FORMAT
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8.7.3 Description

The master can redefine the slave-defined Default Data Partition of a disk into smaller contiguous Partitions. There can
only be one physical format to a Partition. The area to be formatted shall include the slave’s allocation for alternate
blocks.

The FORMAT command when used with the Initialize Format modifier set establishes a Partition and causes it be
formatted. When the modifier is not set, the slave only formats the partition or extent defined by parameters. The
formatting operation is slave specific, but the overall result is the establishment of PhysicalBlocks through the defined
Partition.

Typically, but not necessarily, formatting involves rewriting the identification and possibly the data fields of the disk. Some
disk drives dp not have a simple relationship between PhysicalBlock, track, and cylinder addresses| and it is the
responsibility jof the slave to format in accordance with the characteristics of the drives it is controlling:

If the Inhibit [Defect Reallocation modifier is set, then the avoidance of defects by the slave ishoverridd¢n. The default
condition (Inhibit Defect Reallocation not set) is for the slave to either skip-or reallocate defects'defined ir} the parameter
list as well as [those known to the slave by a stored defect list (if any). Defects encountered during the fgrmat shall also
be skipped or|reallocated. The techniques associated with how this is done are the responsibility of the yendor, and are
not defined irf this part of ISO/IEC 9318.

If defect reallocation is not inhibited, entries in the Suspect Permanent and ‘Suspect Temporary defect lists are
automatically | reallocated and moved to the corresponding Working defeet list during execution of the FORMAT
command.

It may be desirable for some applications to have the track format controlled by the master (e.g., a flopply disk used for
media interchinge between specific systems). Other applications are better handled by slave control of th¢ formatting. In
addition, somg devices may not require defect mapping.

The Initialize [Format modifier is used to indicate to the slaye that this is an initial formatting of a Partitipn, rather than
an incremental or update formatting. This may require’special actions to be taken at the device level (e.g., disks
implemented with a Level 2 IPI establish a Format Specification for the Partition, and need to know| the difference
between an initial and an incremental formatting).

The slave us¢s the Fill Octet field specified,in) Attributes as the data to be recorded within PhysicalBlocks during
formatting.

Where a field is not supplied as a patameter value, the slave shall assume values that provide a viable format. The
minimum infgrmation required by thé slave is the DataBlock size, as the slave can select all other paramleters necessary
for formatting. The DataBlock size-may be implicit if defined in Attributes prior to issuing the FORMAT command, or
explicit by us¢g of the DataBlock'modifier and the Block Size parameter. If the master is unable to supporf the maximum
transfer rate of the slave the only other essential information would be the Transfer Rate parameter.

Other use of master-supplied parameters presumes that the master has a knowledge of the disk, and the nged to override
the slave’s selection of\parameters in order to achieve a specific desired format.

When the slaj
Attribute Tab
Attribute Table shall be updated by the addressee to indicate the characteristics of the formatted media.

he addressee's
he addressee’s

eds ready to begin the formatting operation, fields associated with the format that are in

If a Maintenance Partition (ID x’01-0F) is to be formatted, it is necessary for the FORMAT command to be preceded
in a Chain, Sequence, or Order by a OPERATING MODE command that specifies which Maintenance Partition is to be
formatted. Some disk manufacturers physically compartment the disk into slave-defined Maintenance Partitions (ID
x’01-07’) (e.g., a CE Cylinder that is provided to allow diagnostics to test read/write functions without affecting user data
in the Data Partitions). Similarly, some masters may choose to define Maintenance Partitions (ID x’08-0F) for system
diagnostic purposes.

If more than one partition is to be used on a disk, the slave requires as a minimum, the Count of the number of Blocks
or octets in the Partition. If the DataBlock modifier is specified the slave shall begin the Partition in previously
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unformatted data space. If PhysicalBlocks are specified, the starting Physical Address is required, and shall begin on a
physical boundary. The master shall precede all other supplied parameters with a Partition parameter. For example:

Partition

Blocksize
Command Extent (Count only if DataBlocks)

Choice

The burden fo

(Data Address required if PhysicalBlocks)
of Interleave parameters

r managing the implementation of partitions with different formats on the same disk is upon the master.

Reference to partitions may be by either the Partition parameter or by Alias addressing.

8.7.3.1 Interl

The order of
parameters ar
that blocks wi
transfer rate,
but not physi
effectively red

The interleave]
incurring a sig
other solution
or it may be §
becomes an at
slave or facilit;

8.7.3.2 Defect

If the master \
addition to th

If the list of dd

master is required to provide the information in“the same manner as it wants the disk formatted (e.g., if the

is set, then it §
If the defect 1
Typically, the
parameters, O

See clause C.1

40
LIUII1S

locks as seen by a master during data transfer is always in ascending block number sequend

provided so that the master can request that the order for recording of blocks on disk.be in
sequentially ascending addresses are not physically contiguous. The effect of this i9 to redu
ough not the instantaneous transfer rate within a block. The degree by whicthblocks tha
ally contiguous, in the address space may have their transfer rate betwéen the address
ced is called the interleave factor.

e. Interleaving
such a manner
Ce the effective
t are adjacent,
ce and master

factor allows an addressee with an effective data rate greater than that'of the master, to be atfached without
hificant performance loss. Noncontiguous physical fields are a conimonly implemented techijique, although
5 that provide the same effect may be used also. An interleavefactor may be established ;J: manufacture,
ct by the master through parameters of the FORMAT conmimand. Once formatted, the infterleave factor
ribute of the facility until changed by another FORMAT command. A reset or removal of power from the
h shall not cause the interleave factor to change.

List considerations

vishes to control the management of defects; it may provide defect list parameters for the flave to use in

se known to the slave (by manufactureris:flaw map or slave’s own maintained defect list).

td as data. The
Block modifier

fects supplied by the master exceeds the size of the Command packet, then it may be supplig
ipplies to both the extent to performatted and the transfer of parameters as data.
ent of defects.

mmand Extent
formatted.

st is supplied by the master, this method of formatting is used in lieu of slave managem
aster shall be formatting'an area smaller than the whole disk, so the master supplies two Co
¢ for the transfer of parameters as data (see 5.2.4) and the other to define the area to be

for a tabular tepresentation of FORMAT defect lists management.

Device Generic C

163

ommand Set for Magnetic and Optical Disk Drives


https://iecnorm.com/api/?name=b9275aba8303a698636ecdd2c897705c

ISO/IEC 9318-3 : 1990 (E)

8.7.4 Parameters

8.7.4.1 Parameters 31-32, 35, 3A-3C, 3E-3F

Table 67 — Format parameters 31-32, 35, 3A-3C, 3E-3F

@|LTH|{ID|OCTET |X/b|DEF FORMAT PARAMETERS
Min+1|31 COMMAND EXTENT PARAMETER (see 5.5.2)
01-04 Count
05-08 Data Address
Sin+1(32 RESPONSE EXTENT PARAMETER (see 5.5.3)
01-04 Residual Count
05-08 Data Address
M[05 |35|01-04 ACCESS KEY PARAMETER (see 5.5.6)
B{n+1{3A[{01- n DATA ADDRESS PARAMETER (see 5.5.11)
M[{05 [3B[{01-04 BLOCK SIZE (see 5.5.12)
M|04 |3C|01-03 TRANSFER PARAMETER (see 5.5.13)
M{n+1|3E|01- n PARTITION PARAMETER (see,5%5¢15)
Min+1|3F|01- n STOP ON DISCONTINUITY PARAMETER (see 5.5.16)

8.7.4.1.1 Command Extent (common) parameter

If this param|
defined, the 3
Data Partitio

If this paramg
modifier is sg

If the DataBIl
in terms of D
Partition.

If the DataB]
reformatted.

pter is not present, the slave formats the Default Data Partition. If other partitions had
rea formatted would be the remaining Default Data Partition; otherwise, the entire slave-
h would be formatted.

t, this also establishes th¢ sjze of the partition.

hitaBlocks, and the §lave is responsible for allocating the partition into unformatted space of t

If the PhysicdlBlock' modifier is set, the Data Address field is required, the extent is described in terms of
and the starcang PhysicalBlock address shall be on a physical device boundary.

ock modifier-is set and the Initialize Format modifier is not, the Command Extent defines

been previously
lefined Default

ter is present, the Count field establishes the size of the extent to be formatted. When the Iqitialize Format

bck and Initialize Format modifiers are set, the Data Address field is not supplied, the partition is described

he Default Data

the area to be

PhysicalBlocks,

8.7.4.1.2 Res

See 5.5.3.
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8.7.4.1.3 Access Key (common) parameter

See 5.5.6.

8.7.4.1.4 Data

See 5.5.11.

Address (common) parameter

8.7.4.1.5 Block Size (common) parameter

In the absence

If this parame
defined in Attr
Format modifi

If the DataBIq
PhysicalBlock ¢
slave shall reje
Partition.

If the PhysicalBlock modifier is set, the block size is defined in PhysicalBlocks for the partition, and the sl

against any slay
disks. If the va

8.7.4.1.6 Tran

See 5.5.13.

8.7.4.1.7 Parti

See 5.5.15.

8.7.4.1.8 Stop

Some methods

if it wishes to have the FORMAT Command cease executing because of an encountered discontinuity (seq

butes. The following actions are performed whether block size is implicit or explicit as long
ET IS set.

ck modifier is set, the block size is defined in DataBlocks for the partition and the sl
ize that is consistent with the DataBlock size that optimizes the physical-characteristics of t

e-defined or facility-defined constraints (e.g., switch settings, default values, or imbedded ser
ues do not match, the FORMAT command shall be rejected with an Invalid Parm substat

sfer (common) parameter

ion (common) parameter

On Discontinuity (common) parameter

of PhysicalBlock reallocation during formatting can cause discontinuities. The master uses 1

Attributes.

er is present and the Initialize Format modifier is set, it explicitly overrides any bléck size that may be

s the Initialize

ave chooses a

facility. The

e
Ct the FORMAT command with an Invalid Parm substatus if the DataBlock size is not suplli)orted for the

ve checks this

vo fixed sector
us.

his parameter
E 5.5.16).
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8.7.4.2 Param

eters 50-54

Table 68 — Format parameters 50-54

8.7.4.2.1 Numn

If this parame

8.7.4.2.2 PhydicalBlock Interleave Factors parameter

This paramete

a) Cyling
Physid
absoly
value

b) Head
Physid
Physig
to det

@|LTH|ID|OCTET|X/b|DEF FORMAT PARAMETERS
M[{03 |50|01-02 NUMBER OF PhysicalBlocks PER TRACK
M{04 |51 PhysicalBlock INTERLEAVE FACTORS
01 FF | Cylinder Interleave Factor
02 FF | Head Interleave Factor
03 FF | PhysicalBlock Interleave Factor *
M[n+1|52]{01-n PhysicalBlock INTERLEAVE TABLE *
M|n+1|53 TRANSFER RATE (Octets/second) *
01-04 Effective disk Transfer Rate
05-08 Master's Instantaneous Transfer Rate
M|03 |54 DataBlock INTERLEAVE PARAMETER
01 7 1| value
6-0| O reserved
02 DataBlock Interleave Value *
M{03 |54 DataBlock INTERLEAVE PARAMETER
01 7| 0| Factor
6-0f O reserved
02 DataBlock Interleave Factor *
* Mutually exclusive

ber of PhysicalBlocks per Track parameter

r is made up of the following.octets:

te location of PhysicalBlock 0 to compensate for the rotation of the disk during a single cyjl
of X’FF” allows the slave to determine the interleaving.

@alBlock.on'a track and the first PhysicalBlock in the next track. This delay biases the absollx
alBlock.0 to compensate for the rotation of the disk during a head switch. A value of XFF’
ermine the interleaving.

er is present, the value supplied specifies the:mumber of PhysicalBlocks per track. If this pqrameter is not
present, the slpve determines the number.

er Interleave Factor. This field specifies the number of PhysicalBlocks delay required between the last
alBlock on the last track of a cylinder, and the first PhysicalBlock in the next cylinder. This delay biases the

inder seek. A

Interleave Factor. This field specifies the number of PhysicalBlocks offset required befween the last

te location of

lows the slave

¢) PhysicalBlock Interleave Factor. This field is used to adjust the effective transfer rate to and from the disk. It
specifies the number of PhysicalBlocks to be skipped before the next PhysicalBlock is generated. A value of zero
causes no skip and the PhysicalBlocks are sequentially numbered. A value of X’ FF allows the slave to determine
the interleaving. The slave shall generate interleaved PhysicalBlocks, while also accommodating track and cylinder
interleaving.
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8.7.4.2.3 PhysicalBlock Interleave Table parameter

This parameter allows the master to describe the PhysicalBlock interleave structure for a complete track. The number of
entries in the table shall be equal to the number of PhysicalBlocks in a track. The first entry in the table specifies the
physical PhysicalBlock number to be given to absolute PhysicalBlock 0 on each track; the second entry gives the physical
PhysicalBlock number to be assigned to absolute sector 1; and so on. This parameter can be used to achieve a level of
software interleaving (e.g., if the operating system software is implemented in block sizes of 1K, but the media is formatted
with PhysicalBlock of 512 octets, the table for a simple example of 8 PhysicalBlocks per track could be constructed as

’12563478’.

8.7.4.2.4 Transfer Rate parameter

The first field is a value that allows the slave to format the disk in whichever fashion it chooses to achiey
data rate equal [to or less than that specified. The second field is used by the slave to adjust its internal-data

the instantane

8.7.4.2.5 Datal}lock Interleave parameter

This parameter

a) Value.
the me
0, whig
by vend
the red
rate th

b) Factor,

The Factor is used to adjust the effective rate at whi¢h DataBlocks are transferred from the disk. I

numbe
no skip

us transfer rate to and from the master.

is made up of either a Value or Factor octet.

When Bit 7 of the first octet is set to 1, the Value defines the interleave value to be used
lia. The Value specifies one of the interleave values defined by, the facility. Bit 0 specifies in|
h is the basic block transfer capability of the facility. Bits 1-7Zspecify interleave values, whic
or specifications. Individual bits 1-7 are set to 1 to cause a reduction in the block transfer rat
uction of the immediately preceding bit (e.g., Bit 5 = 1.shall cause a greater reduction in the
En Bit 4 = 1). Only one bit may be set.

When Bit 7 of the first octet is set to 0, the Facto¥'specifies the factor to be used in formatt

- of DataBlocks to be skipped before the next sequential DataBlock is generated. A value
, and a value of X’FF’ allows the slave toidetermine the interleaving.

e an effective
flow to match

in formatting

kerleave value

h are defined
£ that exceeds
block transfer

g the media.
specifies the

F
f zero causes
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8.7.4.3 Parameters 56-58

Table 69 — Format parameters 56-58

@|LTH|{ID|OCTET|X/b|DEF FORMAT PARAMETERS
Min+1|56 TRACK DEFECTS LIST
01-04 Cylinder (first)
05-06 Track
07-0A Octet Offset into track
0B-0C Length of defect (in bits)
n-B:8 Cylinder (last)
n-7:6 Track
n-5:2 Octet Offset into track
=T rengthof defect (1h bits)
M{n+1|57 SECTOR DEFECTS LIST
01-04 Cylinder (first)
05-06 Track
07-08 No of Sector after Index
09-0A Octet Offset within Sector
0B-0C Length of defect (in bits)
n-B:8 Cylinder (last)
n-7:6 Track
n-5:4 No of Sector after Index
n-3:2 Octet Offset within Sector
n-1:n Length of defect (in bits)
M|04 |58 HARD DISK FORMATS
01-02 Number of Alternate Cylinders
03 Number of On-track PhysicalBlock Spares

8.7.4.3.1 Track Defects List parameter

This parameteq allows specifying the location and size of@'list of defects by cylinder number, head number, and offset from

index-by-octet location. This parameter is used for\disks without fixed sectors.

8.7.4.3.2 Sectagr Defects List parameter

This parametef is used to identify defects in fixed sector disks (e.g., imbedded servo) by their position within the sector,
as located by cylinder number, head number, and sector number.

8.7.4.3.3 Hard| Disk Formats parameter

This parameter contains the following bits:

a) Number.of Alternate Cylinders. This field specifies the number of cylinders to be taken for use

alternate [racks, alternatc FhysicalBlocks, or both.

in allocating

b) Number of On-Track PhysicalBlock Spares. This field specifies the number of PhysicalBlocks to be reserved on
each track for assigning alternates for those PhysicalBlocks that contain defects. If this field’s value is zero, there
are no spares, and alternates shall be taken from the Alternate Cylinders. On-track PhysicalBlock spares typically
decrease the capacity of the disk, but increase performance because the access time penalty associated with

defective PhysicalBlocks mapped to Alternate Cylinders is avoided.
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Table 70 — Format parameters SA, 6C

@|LTH|ID|OCTET [X/b|DEF FORMAT PARAMETERS
Min+1|5A CELL DEFECTS LIST PARAMETER
01-04 Cylinder (first) (e)
05-06 Track (d)
07-08 No of Defective Cells (c)
09-0C Offset of Defective Cell #1 (b)
0D- m Offset of Defective Cell #2 through end (a)
n-(e) Cylinder
n-(d) Track
=Ty Noof Defective Cetts
n-(b) Offset of Defective Cell #1
n-(a) Offset of Defective Cell #2 through end
M{n+1|6C REQUEST PARM PARAMETER
01| 7 Parameters as Data *
6 Parameters in Response *
5 Length *
4 Naked Parameters as Data *
3-0 reserved
02 Parameter ID | Repeated as/many
n Parameter ID | times as{needed

* Mutuallly exclusive

8.7.4.4.1 Cell Pefects List parameter

This parameter allows specifying the location and size of a list ‘@f defects by cylinder number, head number
cell from indey This parameter is used for disks with variable record sizes (e.g., IPI-2 Format 2). The N
Cells is used tqd step through the list within each cylinder (4.* No of Defective Cells identifies location of

information).

8.7.4.4.2 Requpst Parm parameter

See 6.3.4.13.1.

, and offset of
b of Defective
next cylinder’s
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9 Combination commands

The commands in this clause are the most complex commands of the Logical Interface. These commands involve
considerations that by their very nature may be device-specific, vendor-specific, or both. (Refer to vendor specifications
as to their implementation).

Some Combination commands do not require Combination Extents. Command Completions that do not contain a
Combination Extent are identified as Transfer Responses (0001), not Combination Responses.

The Combination commands are typically addressed to the slave. However, if the Command packet ds faddressed to a
facility, the F{cility Address in each Extent parameter shall be the same as that of the addressee.

On Combinatjon commands that execute as part of a Chain, the Source and Destination addressees shall be the same as
the remainder of the chain.

NOTE — Combirjation commands do not require the use of the Physical Interface Slave-to-Slave Information(Transfers if the facilifies are attached to
the same slave. Upers should be aware that if Physical Interface Slave-to-Slave Information Transfers are to-be used, then dedicatior] of the interface is
required.

It is not intended that Slave-to-Slave Information Transfers execute conCurrently with other opgrations. With
Slave-to-Slave| Information Transfers, the dominant slave shall have all of the ¢apabilities of a master, such ps the handling
of unexpected| responses, even though it does not have control over selection:

9.1 COPY

9.1.1 Commahpd packet

PKT |REF Op [(COM | OP |SLAV|FAC | PARAMETERS
LTH| NO |COpDE| MOD| MOD |ADDR|ADDR
01 P 3 4 5 | 6 through ®

xxxx xxxx 30 bbbb bbbb xx  xx

Figure 68 — Command packet for COPY

9.1.2 Response packet

PKT | Echoed From MAJOR" STATUS PARAMETERS
LTH{  Command | CODES* |TYPE|CODE
012B 45 6 7

8 through n

Xxxx eeeeeeegpecee-bbbb bbbb 0011 bbbb
er 7654 3210 3210

Figure 69 — Response packet for COPY

9.1.3 Description

The COPY command allows the transfer of data between slaves (if Slave-to-Slave Information Transfers is supported at
the Physical Interface Level 1), or between facilities attached to the slave.

If supported by the slave, multiple extents may be used for both the source and destination. The command requires that
at least one source and one destination extent be defined in Combination Extent parameters. Additional extents may be
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supplied and are processed by the slave in the sequence that they were received. The number of combination commands
that may be active in a slave at the same time is defined by attributes.

If the two facilities have different block sizes, the transfer length is expressed in terms of the block size used by the source.
The block size of the source shall be converted by the slave to the block size of the destination, as required. On the write
to the last destination block, the destination addressee shall perform an "update write" operation (i.e., if the transfer of
the last source block does not fill the destination block, the slave or facility shall not alter the remainder of the destination

block).

It is possible for either the source or the destination, and sometimes both, to contain a Residual Count in the Response
packet (e.g:, if the command terminated due to error, or end of tape on a multi-reel file was encountered (see also the

RESUME co

mand)).

Each set of C
extent on a dis
be transferred
up or restored

If, for exampl
segment), ther
COPY paramg

An entire disk
Transfer para
transfer shall

The process tg

a)

b) Afile

¢) Thee

d)

e) Thed
The COPY Rg

before all sped
point of termi

In the case of
caused the ter
of termination
the operation

with little overhead in the master.

the master shall know the available storage areas on the destination driy€ and their lengt
ters is generated for each logically contiguous area on the destinatiop disk.

eter. However, unless the two facilities involved in the CORY operation have the sam
terminated whenever the lower-capacity facility reaches itslimit.

rminates when one of the following conditions is encOuntered:

The specified extents have been transferred for all sets of COPY parameters in the packet (norma

mark is read from a source tape.
hd of tape is found.

The spurce disk is empty (i.e., the last block of the-Source disk has been read and transferred to th

estination disk or tape is full (i.e., the Jast block of the destination disk has been written).
sponse packet shall define the completion status. If the COPY operation has terminated pr
ified data has been transferred); but successfully, it is considered Incomplete and may be res
hation with the RESUME ¢ommand.

mination. It is then the master’s responsibility to initiate a RESUME command to restart

is continued.

DPY parameters is assumed to refer to an exteiat on the source and destination faciliti€s.
k is equivalent to a span of blocks. COPY parameters may be concatenated so that.multiple extents may
via a single Command packet. This allows files consisting of multiple noncontiguous extent

b, a file is to be restored from a backup tape (which can be treated as one large logica

tape/floppy may be transferred with a single COPY command by-setting the Volume mod

e

premature termination,‘the master shall be sent the appropriate Response packet defining

A continuous

5 to be backed

lly contiguous
hs. One set of

ifier bit in the

P capacity, the

Il termination).

e destination).

bmaturely (i.e.,
pmed from the

r which facility
from the point

This mechanism.allows the master to prompt the operator for another tape cassette or floppy disk before
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9.1.4 Parameters 33-35, 3A, 3C, 3E, 50

Table 71 — Copy parameters 33-35, 3A, 3C, 3E, 50

Q(LTH|{ID|OCTET |X/b|DEF COPY PARAMETERS
M{n+1{33 COMBINATION COMMAND EXTENT PARM (see 5.5.4)
01 Slave Address
02 Facility Address
03 Modifiers
04 reserved
05-08 Count
09-0C Data Address
n-7:4 Ttount TRepeated as many
n-3:n Data Address | times as needed
S[n+1|34 COMBINATION RESPONSE EXTENT PARM (see 5.5.5)
01 Slave Address
02 Facility Address
03 Modifiers
04 reserved
05-08 Residual Count
09-0C Data Address
0D-0E Major Status
OF- n Substatus if any - Codes x0-xB
M|05 |35/01-04 ACCESS KEY PARAMETER (see 5.5:6)
B{n+1|3A{01- n DATA ADDRESS PARAMETER (see 5.5.11)
M{04 |3C|{01-03 TRANSFER PARAMETER (se€ 5.5.13)
M{n+1|3E|{01- n PARTITION PARAMETER (see 5.5.15)
M{02 |50 01 EXTENDED MODLFIERS
7 Suppress Automatic Retries
6 TransfersIf-Error *
5 Skip Bad“PhysicalBlock
4 Terminate on Unrecoverable Error *
3-0 réserved
* Mutually exclusive

9.14.1 Combihation Command Extént (common) parameter
This parametef is used to identify the extent as being a Source or Destination. The Slave and Facility |Addresses are
required becayse the dominant Slave responsible for execution of the command may or may not be either| the source or
the destination].

The modifiers [in Bits:0-3 are those that would normally be command modifiers for a READ or WRITE.

9.1.4.2 Combination Response Extent (common) parameter

This parameter is used to report the Residual Count on the Slave and Facility Source and Destination extents. The
substatus associated with the Source or Destination addressee that was in use at the time the command terminated is also
presented.

9.1.4.3 Access Key (common) parameter

This parameter is used to provide the key that allows access to a protected area.
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9.1.44 Data Address (common) parameter

This parameter

is used if the four octets of Data Address in the Extent parameters is insufficient.

9.1.4.5 Transfer (common) parameter

See 5.5.13.

9.1.4.6 Partition (common) parameter

See 5.5.15.

9.1.4.7 Extend

This parameter
the slave; it is

rd Modifiers parameter

is needed only, if the master has a need to override the normal error handling and correcti
hssociated only with the source. Such a situation can occur when the media source has b

damaged, or otherwise affected iny'spme way that affects its ability to be read. The following bits may be set

is encountered:

a) Suppre
shall b

ss Automatic Retries. Automatic retries are suppressed when an error is encountered (i.e., th
e taken on the first error)/ZCAUTION: If retries are suppressed, then any error will leav

data o

automagtic retries will be attempted before any error action is taken.

b)

Transf¢r if Error. PhysicalBlocks containingECC errors shall be transferred with the error intact

code hps not been updated so the error would-occur when the destination block is accessed ag
responsibility of the master to ensure that the E€C,codes of the source and the destination are the
bit is npt set, then the ECC shall be updated on theldestination block and the error will not be det

destin

Skip H
Physicg
transfe

d) Termir

tion unit.

ad PhysicalBlocks. PhysicalBlocks that cannot be&/read correctly shall be ignored (i
IBlock as if it had never been read). The Residual’Count is not decremented and th
rred. If not set, then the error action is specified by Terminate on Error.

ate on Unrecoverable Error. The COPY operation shall be términated if an unrecoverablg

The appropriate error status shall be reported to the master.

bn features of
cen physically
when an error

e error action
E a gap in the

the destination device. Setting this bit makes the COPY operation vulnerable to soft errgrs. If not set,

e.g., the ECC
ain). It is the
same. If this
bctable on the

c., treat that
£ data is not

€ITOr OCCurs.
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9.2 COMPARE SLAVE DATA

9.2.1 Command packet

PKT |REF OP |COM OP |SLAV|FAC PARAMETERS
LTH| NO |[CODE| MOD| MOD [ADDR|ADDR
01 2 3 4 5 | 6 through n

XXXX XxxX 31 bbbb bbbb xx xx
Figure 70 — Command packet for COMPARE SLAVE DATA

9.2.2 Response packet

PKT | Echoed From| MAJOR STATUS PARAMETERS
LTH| Command | CODES  |TYPE|CODE
7

012B45 6 8 through n

XXxx eeeeeeepeeee bbbb bbbb 0011 bbbb
7654 3210 3210

Figure 71 — Response packet for COMPARE SLAVE DATA

9.2.3 Description

The COMPARE SLAVE DATA command compares data on onefacility with data on another facility gttached to the
same slave, orfcompares two sets of data on the same facility. The'data on the source is the reference for the comparison

and its Count|determines the length of the comparison.

The command terminates when all data has been compared or a data inequality is encountered. If the twq facilities have
different block sizes, the Count shall be expressed as the number of blocks required for the data on the soyirce. The slave

shall perform the mapping between the two block Sizes.

If the destinatjon data space is smaller than, the'source, Incomplete status is posted. The Residual Coun| of the source
may be used tp calculate the amount of data actually compared and the Data Addresses shall contain the|address of the

last block compared.

The source and destination may be.of multiple extents if parameters are appended to the Command packet.

174 Device Generic Command Set for Magnetic and Optical Disk Drives


https://iecnorm.com/api/?name=b9275aba8303a698636ecdd2c897705c

ISO/IEC 9318-3 : 1990 (E)

9.2.4 Parameters 33-35, 3A, 3E, 50

Table 72 — Compare Slave Data parameters 33-35, 3A, 3E, 50

@|LTH|ID[OCTET |X/b|DEF COMPARE SLAVE DATA PARAMETERS
M{n+1(33 COMBINATION COMMAND EXTENT PARM (see 5.5.4)
01 Slave Address
02 Facility Address
03 Modifiers
04 reserved
05-08 Count
09-0C Data Address
n-7:4 Count | Repeated as many
n-3:n Data Address | times as needed
S|n+1|34 COMBINATION RESPONSE EXTENT PARM (see 5.5.5)
01 Slave Address
02 Facility Address
03 Modifiers
04 reserved
05-08 Residual Count
09-0C Data Address
0D-0E Major Status
OF- n Substatus if any - Codes x0-xB
M[{05 |[35]01-04 ACCESS KEY PARAMETER (see 5.5.6)
B|n+1|3A|01- n DATA ADDRESS PARAMETER (see 5.5.11)
M{n+1[3E|01- n PARTITION PARAMETER (see 5+5.15)
M{02 (50 01 EXTENDED MODIFIERS
7 Suppress Automatic ‘Retries
6-5 reserved
4 Terminate on Unrecoverable Error
3-0 reserved

9.2.4.1 Combinption Command Extent (common) parameter

See 5.5.4 and alko 9.1.4.1.

9.2.4.2 Combin[.tion Response Extent (common) parameter

See 5.5.5 and also 9.1.4.2.

9.2.4.3 Access Key (common) parameter

See 5.5.6 and alg0.91.4.3.

9.2.4.4 Data Address (common) parameter

See 5.5.11 and also 9.1.4.4.
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9.2.4.5 Partition (common) parameter

See 5.5.15 and also 9.1.4.6.

9.2.4.6 Extended Modifiers parameter

See 9.1.4.7.

9.3 COM

PARE DATA

9.3.1 Command packet

PKT [REF [ O
LTH{ NO |CoOl
01

E COM OP |[SLAV|FAC PARAMETERS
E|{ MOD| MOD|ADDR|ADDR
p 3 4 5 | 6 through n

XXXX XXXX 32

b

bbbb bbbb xx  xx

Figure 72 — Command packet for COMPARE DATA

9.3.2 Responge packet
PKT | Echoed|From| MAJOR STATUS PARAMETERS
LTH|  Commbnd | CODES  |TYPE|CODE
012845 [ 7 8 through n

XXXX eeeeeeef

9.3.3 Descrip

The COMPA]

(master) is de

be expressed 4

The destinatid
between the d

The commang
encountered,
Extent paramg

Combination

176

beeee bbbb bbbb 0011 bbbb
7654 3210 3210

Figure 73 — Response packet for COMPARE DATA

ion
RE DATA command compares data on the facility with data from the master. The Coun

fined by the Command Extent parameter, and determines the length of the comparison. Tl
s the number of blocks required for the data on the source.

pta receivedsand the block size at the destination.

at the source
he Count shall

n shall be defined by a Combination Extent parameter. The slave shall perform any mapping necessary

terminates when all the data to be compared has been received from the master, a dat
r end of extent (Incomplete status) occurs on the destination. The Residual Count in the soul
tér/can be used to calculate the amount of data actually compared. The Data Address in t

a inequality is
ce’s Response
e destination’s
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9.3.4 Parameters 31-35, 3A, 3E, 50

Table 73 — Compare Data parameters 31-35, 3A, 3E, 50

Q|LTH|ID|OCTET |X/b|DEF COMPARE DATA PARAMETERS
M|05 |31 COMMAND EXTENT PARAMETER (see 5.5.2)
01-04 Count
S|05 (32 RESPONSE EXTENT PARAMETER (see 5.5.3)
01-04 Residual Count
Min+1|33 COMBINATION COMMAND EXTENT PARM (see 5.5.4)
01 Slave Address
02 Facil1ty Address
03 Modifiers (Bit 7 = 1)
04 reserved
05-08 Count
09-0C Data Address
n-7:4 Count | Repeated as many
n-3:n Data Address | times as needed
S|n+1[34 COMBINATION RESPONSE EXTENT PARM (see 5(5.5)
01 Slave Address
02 Facility Address
03 Modifiers (Bit 7 = 1)
04 reserved
05-08 Residual Count
09-0C Data Address
0D-0E Major Status
OF- n Substatus if any - Codes x0-xB
M|{05 |35|01-04 ACCESS KEY PARAMETER\(see 5.5.6)
B{n+1{3A[{01- n DATA ADDRESS PARAMETER (see 5.5.11)
M{n+1{3E[01- n PARTITION PARAMETER (see 5.5.15)
M{02 |50 01 EXTENDED MODIFIERS
7 Suppresss Automatic Retries
6-5 reserved
4 Terminate on Unrecoverable Error
3-0 reserved

9.34.1 Command Extent (common) parameter

See 5.5.2.

9.3.4.2 Responpe Extent (Common) parameter

See 5.5.3.

9.3.4.3 Combination Command Extent (common) parameter

See 5.5.4 and also 9.1.4.1.
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9.3.4.4 Combination Response Extent (common) parameter

See 5.5.5 and also 9.1.4.2.

9.3.4.5 Access Key (common) parameter

See 5.5.6 and also 9.1.4.3.

9.3.4.6 Data Address (common) parameter

See 5.5.11 and|also 9.1.4.4.

9.3.4.7 Partitipn (common) parameter

See 5.5.15 and|also 9.1.4.6.

9.3.4.8 Extended Modifiers parameter

See 9.1.4.7.

9.4 REALLOCATE

9.4.1 Command packet

LTH| NO MOD | MOD |ADDR |ADDR

PKT |[REF OH COM OP |SLAV|FAC PARAMETERS
COQE
01 4 3 4 5 | 6 through n

XxxX xxxx 33 bbbb bbbb xx xx
7654 3210

L— Relocate Data

Figure 74 — Command packet for REALLOCATE

9.4.2 Response packet.

PKT | Echoed|From MAJOR STATUS PARAMETERS
LTH Command CODES TYPE |CODE
012345 6 7

8 through n

XXXX eeeeeeeg¢eeeé bbbb bbbb 0011 bbbb
7654 3210 3210

Figure 75 — Response packet for REALLOCATE

9.4.3 Description

The REALLOCATE command causes defective recording areas to be reassigned to replacement recording areas. The
address of the recording areas to be reallocated is specified by the Address field within an Extent parameter, in a Defect
List parameter, or in a Suspect defect list.

The Data Address is implicitly interpreted by the slave, unless the Data Address parameter is used to specify which kind
of blocks (logical, physical, or absolute) are to be defined.
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If the Relocate Data modifier is set, the slave shall copy data from the specified recording area on the facility to a
replacement recording area on the same facility. The destination may be explicit as specified by a destination Extent, or
implicit if the slave has the capability to automatically manage the alternate area.

The original recording area shall be marked as unusable and the replacement recording area shall be automatically
referenced by the facility whenever the original Data Address is accessed.

Slaves may only support this command in a predefined mode of operation, in which case only the Command Extent and
Response parameters are required to identify the block being reallocated.

The execution of REALLOCATE, with no defects specified as appended parameters, causes defects listed in the Suspect
Permanent and Suspect Temporary defect lists to be reallocated and defect descriptions to be moved from the Suspect
to the corresppnding WOTKINg defeCr 1St

If any defects gre specified as appended parameters (Command Extent, Defect or Defective DataBlock-parameter), then
they are the ofly ones that will be reallocated and appended to the Working Temporary defect list."Suspdct lists are not
modified.

The locations pf defective blocks are returned to the command that encountered the defecty and these ar¢ the addresses
used for the REALLOCATE command. This command may be used in either DataBlock or PhysicalBjock mode. If
DataBlock realllocation is selected, the slave shall determine the PhysicalBlocks affected by the defective fecording area.
The defective fecording area and as many additional recording areas as are necessary.to’ accommodate the IPataBlock shall
be reallocated

If the space required to reallocate the specified block is not available (e.g.,‘all space assigned for that pufpose has been
exhausted), thg command shall terminate with Reallocation Space ExhauSted status.

NOTE — Some fa¢ility technologies may not provide for a master-requested reallocation of a data area. Normal completion status in the Response packet
indicates that the flave executed the command according to its internal algorithmy as*specified in the functional specification of the [product.

9.4.4 Parameters

9.4.4.1 Parameters 31-32, 35, 3A, 3E

Table 74 —(Reallocate parameters 31-32, 35, 3A, 3E

Q|LTH[ID|OCTET [X7/b|DEF REALLOCATE PARAMETERS
M{n+1|31 COMMAND EXTENT PARAMETER (see 5.5.2)
01-04 Count
05-08 Data Address
S)|n¥1 |32 RESPONSE EXTENT PARAMETER (see 5.5.3)
01-04 Residual Count
05-08 Data Address
M[{05 {35{01-04 ACCESS KEY PARAMETER (see 5.5.6)
Blnt113A101- ~n DATA _ADDRESS PARAMETER (enn L 11)
M{n+1|3E[{01- n PARTITION PARAMETER (see 5.5.15)
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9.4.4.1.1 Command Extent (common) parameter

See 5.5.2.

9.4.4.1.2 Response Extent (common) parameter

See 5.5.3.

9.4.4.1.3 Access Key (common) parameter

See 5.5.6 and iSO 9143:

9.4.4.1.4 Datal Address (common) parameter

See 5.5.11 and| also 9.1.4.4.

9.4.4.1.5 Partition (common) parameter

See 5.5.15 and| also 9.1.4.6.

9.4.4.2 Parameters 50, 55

Table 75 — Reallocate parameters 50, S5

Q|LTH|ID[OCTET

X/b

DEF

REALLOCATE PARAMETERS

M|n+1|50
01-04
05-06
n-5:2
n-1:n
M|n+1|55
01-02
03-06

n-3in

DEFECT PARAMETER

Octet «Offset

Length’ of Defect (in bits)
Octet Offset

| Repeated as many
Length of Defect 1t

imes as needed

DEFECTIVE DATABLOCK PARAMETER
Size of Datablock Address Fields
Address of Defective DataBlock Repeated as
many times

as needed

Address of Defective DataBlock

9.4.4.2.1 Defeft parameter

This parametef may-be used instead of Suspect lists and the defect shall be added to the Working Temp

defect list.

brary

a) Octet Offset. The Octet Offset is relative to the location identified in the Data Address parameter (required to

precede this parameter).

b) Length of Defect. The Length of Defect is the size of the defect counted in bits.

180

Device Generic Command Set for Magnetic and Optical Disk Drives


https://iecnorm.com/api/?name=b9275aba8303a698636ecdd2c897705c

ISO/IEC 9318-3 : 1990 (E)

9.4.4.2.2 Defective DataBlock parameter

This parameter is used by the master to supply a list of defects identified by DataBlock address to the slave. A master that
uses only DataBlock addresses has no other reference and presumably these were identified by slave responses following
data transfers.

The list shall be processed in such a way that the following sequence of operations can be used to reinstate the pattern
of media substitutions that was in place when a previous Temporary Defect list was read:

a) Execute an initializing FORMAT without changing the DataBlock size.

b) Execute a REALL.OCATE command with a Defective DataBlock parameter that contains a previously read

Tempofary defect list in chronological order

This should be {rue as long as the DataBlock size was not changed, and no Permanent defects were added since the defect
list was read.

The defective DyataBlocks shall be categorized and identified by using the following octets;

a) Size of|Datablock Address Fields. This field specifies the size of the addresses.” The field shall be|a multiple of
16 bits) and be a minimum of 4 octets.

b) Addresp of Defective DataBlock. A list of fields containing the addresses-0f DataBlocks that contpin defects.

9.4.4.2.3 Defective lists management

See clause C.2 for a tabular representation of REALLOCATE defett lists management.

9.5 ALLOCATE RESTORE

9.5.1 Commangl packet

PKT |REF OP||COM | OP |SLAV|FAC | PARAMETERS
LTH{ NO |COD§| MOD| MOD [ADDR|ADDR
01 2 3 4 5 | 6.through n

XXXX XXXX 34| bbbb bbbb xx  xx
7654 3210

L Relocate Data

Figure 76 — Command packet for ALLOCATE RESTORE

9.5.2 Responsd packet

PKT | Echoed From| MAJOR STATUS PARAMETERS
LTH|  Command | CODES  |TYPE|CODE
7

012345 6 8 through n

XXXX eeeeeeeeeeee bbbb bbbb 0011 bbbb
7654 3210 3210

Figure 77 — Response packet for ALLOCATE RESTORE
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9.5.3 Description

The ALLOCATE RESTORE command allows a previously reallocated recording area to be restored and to be marked

as usable.

If the Relocate Data modifier is set, the data in the allocated replacement recording area shall be restored

to the original

recording area. The address of the restored recording area shall be removed from the Working defect list and discarded
by the slave. The address of the previously reallocated recording area is transferred as either data or parameters.

On disks, if a DataBlock is contained within a PhysicalBlock, the contents of the replacement PhysicalBlock will be copied
to the original PhysicalBlock and the defect linkage shall be cleared. If the DataBlock requires several PhysicalBlocks, the

contents of reEIacemem PhysicalBlocks used by the DataBlock will be copied to the original PhysicalBlocks,
linkage shall be cleared.

This command reverses the effect of the REALLOCATE command. It would typically be used if aniefror ¢
the addressee|caused an abnormal number of data reallocations (e.g., marginal read/write board),

The master is [required to effectively mirror the original REALLOCATE commands and paramieters so th

execute this cqmmand successfully. Considerations of interleaving and multiple reallocatiofis may require thg
RESTORE cgmmands be received in the reverse order that the REALLOCATE comimands were issued

9.5.4 Paramefers

9.5.4.1 Parameters 31-32, 35, 3A, 3E

Table 76 — Allocate Restore parameéters 31-32, 35, 3A, 3E

@(LTH|ID|OCTET|X/b|DEF ALLOCATE\RESTORE PARAMETERS
M|n+1{31 COMMAND*EXTENT PARAMETER (see 5.5.2)
01-04 Count
05-08 Dat@ Address
Sin+1|32 RESPONSE EXTENT PARAMETER (see 5.5.3)
01-04 Residual Count
05-08 Data Address
M{05 |35|01-04 ACCESS KEY PARAMETER (see 5.5.6)
B{n+1({3A{0%= n DATA ADDRESS PARAMETER (see 5.5.11)
M{n+1}3E|01- n PARTITION PARAMETER (see 5.5.15)

9.5.4.1.1 Command Extent (common) parameter

. and the defect

pndition within

it the slave can
t ALLOCATE

See 5.5.2.

9.5.4.1.2 Response Extent (common) parameter

See 5.5.3.
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9.5.4.1.3 Access Key (common) parameter

See 5.5.6 and also 9.1.4.3.

9.5.4.1.4 Data Address (common) parameter

See 5.5.11 and also 9.1.4.4.

9.5.4.1.5 Partition (common) parameter

See 5.5.15 and pliso9-14+6:

9.5.4.2 Paramgters 50, 55

Table 77 — Allocate Restore parameters 50, 55

Q(LTH|ID|OCTET|X/b|DEF ALLOCATE RESTORE PARAMETERS
M({n+1]|50 DEFECT PARAMETER
01-04 Octet Offset
05-06 Length of Defect (in bits)
n-5:2 Octet Offset | Repeated as many
n-1:n Length of Defect I\times as needed
M{n+1{55 DEFECTIVE DATABLOCK PARAMETER
01-02 Size of Datablock Address Fields
03-06 Address of Defective DataBlock | Repeated as
: | many times
n-3:n Address of Deféctive DataBlock | as needed

9.5.4.2.1 Defect parameter

This parameter|may be used instead of a source-extent to remove a defect from the Defect List (see 9.4.4.2.1(for definition
of fields).

9.5.4.2.2 Defective DataBlock parameter

See 9.4.4.2.2.

9.5.4.2.3 Defective lists"management

See clause C.3 for d tabular representation of ALLOCATE RESTORE defect lists management.
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9.6 SHADOW READ

9.6.1 Command packet

PKT |[REF OP |COM | OP |SLAV|FAC | PARAMETERS
LTH{ NO |CODE| MOD| MOD |ADDR|ADDR
01 2 3 4 5 | 6 through n

XXXX Xxxx 35 bbbb bbbb xx xx

Figure 78 — Command packet for SHADOW READ

9.6.2 Response packet

PKT | Echoed|From| MAJOR STATUS PARAMETERS
LTH|  Commgnd | CODES  |TYPE|CODE
012345 6 7 8 through n

teeee bbbb bbbb 0011 bbbb
7654 3210 3210

Figure 79 — Response packet for SHADOW READ

XXXX eeeeeeeq

9.6.3 Description

The SHADOW READ command transfers data from the primary 6r secondary addressee starting at the
in the Data Addresses. Whenever a SHADOW READ operation is invoked, the slave shall determin
addressee the [data will be transferred. In a multi-ported environment, the slave shall determine whic
available and ipitiate the data transfer operation. A slavexmay also optimize the I/O operation based on

and cylinder geometry.

The command|executes in one of two modes depending on whether or not shadowing is on a file basis 0}

When executifg on a file basis, the master shall specify the Count and Data Address for each Extent p
PhysicalBlock pizes may be different for eachfacility).

When executin
facility is a mi

g on a volume basis, only one Count and Data Address need be specified, since the extent
ror of the first facility:

If there are any Transfer parameters set, they shall apply to both the primary and secondary facilities.
In the event of a data check or other failure on one facility, the slave shall attempt to complete the oper:

other facility. If the command is successfully completed on the second facility, Conditional Success shall bd
Major Status.

location given
¢ from which
h addressee is
bptimum head

by volume.

arameter (the

on the second

ition from the
posted as the

If one of the f: <
and post Conditional Success

atlable for the opera
as the Major Status.
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9.6.4 Parameters 33-35, 3A, 3C, 3E, 51, 52

Table 78 — Shadow Read parameters 33-35, 3A, 3C, 3E, 51, 52

Q|LTH|ID|OCTET |X/b|DEF SHADOW READ PARAMETERS
M{n+1|33 COMBINATION COMMAND EXTENT PARM (see 5.5.4)
01 Slave Address
02 Facility Address
03 Modifiers
04 reserved
05-08 Count
09-0C Data Address
Pealal Lok LD +aal
At Eount I—Repeated—as—meny
n-3:n Data Address | times as needed
S|nt1|34 COMBINATION RESPONSE EXTENT PARM (see 5.5.5)
01 Slave Address
02 Facility Address
03 Modifiers
04 reserved
05-08 Residual Count
09-0C Data Address
0D-0E Major Status
0F- n Substatus if any - Codes x0-xB
M[{05 |35|01-04 ACCESS KEY PARAMETER (see 5.5.6)
Bin+1[3A|01- n DATA ADDRESS PARAMETER (seé 5%5.11)
M{04 |3C|01-03 TRANSFER PARAMETER (seé€,5.5.13)
M{n+1|3E|01- n PARTITION PARAMETER) (see 5.5.15)
Min+1(51 INFORMATION TRANSFER SIZE OVERRIDE PARAMETER
(see 8.1.4.222)
01-04 Generate Class 2 Interrupt
05-08 Burst Size
M| 0152 MASTER “TERMINATION PERMITTED PARAMETER
(see 8.1.4.2.3)

9.6.4.1 Combination Command Extent (common) parameter

Two parameterp are required, each-a source for the data to be read. See also 5.5.4 and 9.1.4.1.

9.6.4.2 Combination Response Extent (common) parameter

See 5.5.5 and a|so 971.4.2.

9.6.4.3 Access Key (common) parameter

See 5.5.6 and also 9.1.4.3.

9.6.4.4 Data Address (common) parameter

See 5.5.11 and also 9.1.4.4.
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9.6.4.5 Transfer (common) parameter

See 5.5.13.

9.6.4.6 Partition (common) parameter

See 5.5.15 and also 9.1.4.7.

9.6.4.7 Information Transfer Size Override parameter

See 8.1.4.2.2.

9.6.48 Master Termination Permitted parameter

See 8.1.4.2.3.

9.7 SHAIDOW WRITE

9.7.1 Commapd packet

PKT |REF Oop [(COM OP |[SLAV|FAC PARAMETERS
LTH{ NO [COpDE| MOD| MOD |ADDR|ADDR
01 R 3 4 5 | 6 through n

XXXX XXXX 36 bbbb bbbb xx xx
Figure 80 — Command-packet for SHADOW WRITE

9.7.2 Response packet

PKT | Echoed From| MAJOR STATUS PARAMETERS
LTH Command | CODES TYPE | CODE
7

012B45 6 8 through n

XXXX eeeeeeepeeee bbbb bbbb 00141 bbbb
7654 3210 3210

Figure 81 — Response packet for SHADOW WRITE

9.7.3 Description

The SHADOW\WRITE command transfers data from the master to both the primary and secondary addfessees starting
at the location given 1n the respective Data Addresses. The data transfer operation shall take place first to whichever
facility, primary or secondary, records a position complete.

The command executes in one of two modes depending on whether or not shadowing is on a file basis or by volume.

When executing on a file basis, the master shall specify the Count and Data Address for each Extent parameter (the
PhysicalBlock sizes may be different for each facility).

When executing on a volume basis, only one Count and Data Address need be specified, since the extent on the second
facility is a mirror of the first facility.

If there are any Transfer parameters set, they shall apply to both the primary and secondary facilities.
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During execution, if one of the facilities should encounter a failure on one facility, the slave shall complete operation to
the other facility, and post Conditional Success in the Major Status of the addressee (the cause of failure in the facility
shall be identified in the Substatus of the associated Combination Response packet). It is the master’s responsibility to
manage the procedures necessary to recover from the loss of a single facility.

9.7.4 Parameters 33-35, 3A, 3C, 3E, 51, 52

Table 79 — Shadow Write parameters 33-35, 3A, 3C, 3E, 51, 52

Q|LTH|ID|OCTET|X/b|DEF SHADOW WRITE PARAMETERS
M[{n+1|33 COMBINATION COMMAND EXTENT PARM (see 5.5.4)
01 Slave Address
02 Facility Address
03 Modifiers
04 reserved
05-08 Count
09-0C Data Address
n-7:4 Count | Repeated as_many
n-3:n Data Address | times as needed
S|n+1|34 COMBINATION RESPONSE EXTENT PARM (See™5.5.5)
01 Slave Address
02 Facility Address
03 Modifiers
04 reserved
05-08 Residual Count
09-0C Data Address
0D-0E Major Status
OF- n Substatus if any -sCodes x0-xB
M|05 [{35]|01-04 ACCESS KEY PARAMETER (see 5.5.6)
B{n+1|3A[01- n DATA ADDRESS”PARAMETER (see 5.5.11)
M[{04 |3C|{01-03 TRANSFER PARAMETER (see 5.5.13)
M{n+1|{3E|01- n PARTJION PARAMETER (see 5.5.15)
M{n+1{51 INFORMATION TRANSFER SIZE OVERRIDE PARAMETER
(see 8.1.4.2.2)
01-04 Generate Class 2 Interrupt
05-08 Burst Size
M| 01|52 MASTER TERMINATION PERMITTED PARAMETER
(see 8.1.4.2.3)

9.7.4.1 Combination Command Extent (common) parameter

Two parameterp dr¢ required, each a destination for the data to be written. See 5.5.4 and also 9.1.4.1.

9.7.4.2 Combination Response Extent (common) parameter

See 5.5.5 and also 9.1.4.2.
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9.7.4.3 Access Key (common) parameter

See 5.5.6 and also 9.1.4.3.

9.7.4.4 Data Address (common) parameter

See 5.5.11 and also 9.1.4.4.

9.7.4.5 Transfer (common) parameter

See 5.5.13.

9.7.4.6 Partiti

See 5.5.15.

9.7.4.7 Information Transfer Size Override parameter

See 8.1.4.2.2.

9.7.4.8 Maste

See 8.1.4.2.3.

9.8 SHAL

pbn (common) parameter

" Termination Permitted parameter

)OW RESTORE

9.8.1 Command packet

PKT |[REF OI
LTH| NO |CODE
01 4

COM | OP [SLAV
MOD | MOD [ADDR
3 4

FAC | PARAMEIERS
ADDR
5 | 6 through n

XXXX XXXX 3

4

bbbb bbbb  xx

9.8.2 Responge packet

XX,

Figure 82 — Command packet for SHADOW RESTORE

PKT | Echoed|From| MAJOR STATUS PARAMETERS
LTH|  Command—T—€6BES—FYPE{EODE
012345 6 7 8 through n

XXXX eeeeeeeeeeee bbbb bbbb 0011 bbbb
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7654 3210

3210
Figure 83 — Response packet for SHADOW RESTORE
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9.8.3 Description

The SHADOW RESTORE command is a recovery command that transfers data from the primary addressee to the master
starting at the location given in the data address. The specified data shall be echoed (written) to the secondary facility,
starting at the Data Address specified for same.

The effect of this is similar to that of a facility-to-facility COPY, plus transfer to the master in parallel of all data being
copied. If there are any Transfer parameters set, they shall apply to the secondary facility only.

If any failures occur on the secondary facility, the operation shall terminate with Machine Exception status reported for
the failing facility.

9.8.4 Parameters 33-35, 3A, 3C, 3E

Table 80 — Shadow Restore parameters 33-35, 3A, 3C, 3E

Q|{LTH|ID|OCTET |X/b|DEF SHADOW RESTORE PARAMETERS
M{n+1{33 COMBINATION COMMAND EXTENT PARM (see 5.5.4)
01 Slave Address
02 Facility Address
03 Modifiers
04 reserved
05-08 Count
09-0C Data Address
n-7:4 Count ! Repeated as many
n-3:n Data Address ! times as needed
S{n+1]|34 COMBINATION RESPONSE EXTENT PARM (see 5.5.5)
01 Slave Address
02 Facility Address
03 Modifiers
04 reserved
05-08 Residual\ Count
09-0C Data Address
0D-0E Major-Status
0F- n Substatus if any - Codes x0-xB
M{05 |35{01-04 ACCESS KEY PARAMETER (see 5.5.6)
Bin+t113A|01- n DATA ADDRESS PARAMETER (see 5.5.11)
M[{04 |3C|01-03 TRANSFER PARAMETER (see 5.5.13)
M[{n+1|{3E{07- n PARTITION PARAMETER (see 5.5.15)

9.8.4.1 Combination Command Extent (common) parameter

See 5.5.4 and alsoS-1;

1
L.

S

9.8.4.2 Combination Response Extent (common) parameter

See 5.5.5 and also 9.1.4.2.
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9.8.4.3 Access Key (common) parameter

See 5.5.6 and also 9.1.4.3.

9.8.4.4 Data Address (common) parameter

See 5.5.11 and also 9.1.4.4.

9.8.4.5 Transfer (common) parameter

See 5.5.13.

9.8.4.6 Partitijon (common) parameter

See 5.5.15 and also 9.1.4.6.
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10 Other Transfer commands

The data transfer commands in this clause are used for specific functions other than typical read and write activity. In
many situations these commands may be used to complement diagnostics. These commands by their very nature are either
device-specific or vendor-specific. Refer to vendor specifications as to their implementation.

10.1 READ-VERIFY

10.1.1 Commpnd packet

PKT |REF Op |COM OP |SLAV|FAC COMMAND
LTH| NO |CODE| MOD| MOD |ADDR|ADDR| PARAMETERS
01 P 3 4 5 | 6 through n

XXXX XXXX 50 bbbb bbbb xx = xx
7654 3210

[!— Count 0=Octet 1=Block
High Margins

O=DataBlock 1=PhysicalBlock
Direction O=Forward 1=Reverse

Figure 84 — Command packet for READ VERIFY

10.1.2 Respomnse packet

PKT Echoed From MAJOR STATUS RESPONSE
LTH Command CODES TYPE [CODE PARAMETERS
012B 45 [} 7 8 through n

XXXX eeeeeeegeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 85 — Response packet for READ VERIFY

10.1.3 Description

The Direction modifief is not applicable to the disk.

The READ VIERIEY command reads data from the addressee and verifies that the data is correct as determined by the
slave’s or facility’s/error detection/correction scheme. Data is not transferred to the master.

When used with disk, this command is used to verify that a number of blocks on the disk is formatted properly. Every
identification field and PhysicalBlock on each track within the extent is read and the CRC/ECC is checked. If an error
is detected, the operation is terminated and the Data Address in the Response Extent parameter identifies the block that
contains the error.
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10.1.3.1 High Margins modifier

If the High Margins modifier is set and if the capability is provided within the facility, the slave shall control the circuits
within the facility to operate under marginal conditions.

10.1.3.2 Volume modifier

If the Volume modifier in the parameters is set, the slave shall verify the entire volume.

10.1.4 Parameters 31-32, 35, 3A, 3C, 3E

Table 81 — Read Verify parameters 31-32, 35, 3A, 3C, 3E

@|LTH|ID|OCTET |X/b|DEF READ VERIFY PARAMETERS
M{n+1|31 COMMAND EXTENT PARAMETER (see 5.5.2)
01-04 Count
05-08 Data Address
S{n+1{32 RESPONSE EXTENT PARAMETER (see 5.5.3)
01-04 Residual Count
05-08 Data Address
M[{05 |35{01-04 ACCESS KEY PARAMETER (see(5.5.6)
B{n+1{3A{01- n DATA ADDRESS PARAMETER,(see 5.5.11)
M|{04 [3C|01-03 TRANSFER PARAMETER) (see 5.5.13)
MIn+1|{3E(01- n PARTITION PARAMETER (see 5.5.15)

10.1.4.1 Comimnand Extent (common) parameter

See 5.5.2.

10.1.4.2 Resppnse Extent (common). parameter

See 5.5.3.

10.1.4.3 Acceys Key (common) parameter

See 5.5.6.

10.1.4.4 Data Address (common) parameter

See 5.5.11.

10.1.4.5 Transfer (common) parameter

See 5.5.13.
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10.1.4.6 Partition (common) parameter

See 5.5.15.

10.2 READ AT FIRST AVAILABLE DATA

10.2.1 Command packet

PKT |REF | O

01

LTH| NO |CODE| MOD| MOD|ADDR|ADDR| PARAMETERS

P—COM—{ OR [SLAVIEAC | COMMAND

2 3 4 5 | 6 through n

XXXX XXXX 5

11 bbbb bbbb xx  xx
7654 3210

[ﬁ}— Count 0=Octet 1=Block

Data Recovery 0=On 1=0ff
O0=DataBlock 1=PhysicalBlock
Direction O=Forward 1=Reverse

Figure 86 — Command packet for READ AT FIRST AVAILABLE DATA

10.2.2 Response packet

PKT | Echoed
LTH Comm

From MAJOR STATUS RESPONSE
and CODES TYPE|CODE PARAMETERS
012345 [ 7 8 through n

XXXX eeeeeee

eeeee bbbb bbbb 0010 bbbb
7654 3210 3210

Figure 87 — Response packetfor READ AT FIRST AVAILABLE DATA

10.2.3 Description

The Direction

The READ AT
at the first ava

modifier is not applicable-to the disk.

appended to the Transfer Notification packet that precedes the transfer of the data.

The data from

continue until

If PhysicalBlod|

the Count has been exhausted.

' FIRST AVAILABLE DATA command shall access the currently selected track and transfgr data starting
lable block. The address of the first block encountered is provided in the Read at First Dpta parameter

the first'block in the extent shall follow the transfer of the last block in the extent. The| transfer shall

ktransfers are specified in the Command Extent parameter, the Count shall be equal to ong track of data.

The facility shdll TOT performm a track or CyHnder Thange during te transter:

If DataBlock transfers are specified, the addressee shall transfer all blocks within the extent, from point of beginning
transfer to end of extent, then beginning of extent to the block prior to the first transferred.

If the Block Size parameter is supplied, the slave shall use the specified block size only for the duration of the command

execution.

The master does not know from which address the first data will be transferred, so the slave shall append the Read at First
Data parameter to the Transfer Notification Response (which is required for execution of this command), and also to the
Response packet.
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The master is responsible for making the necessary corrections (if any) in the sequence of data in order to compensate
for its improper order. READ AT FIRST AVAILABLE DATA is intended to provide improved performance; but it must
be recognized that due to the addressee’s and the master’s overhead in order to execute this command, some operations
may perform slower than if the data was read normally. For this reason, the extent should normally be restricted to a
physical track or cylinder.

10.2.4 Parameters 31-32, 35, 3A, 3C, 3E-3F, 50-51

Table 82 — Read at First Avail Data Parameters 31-32, 35, 3A, 3C, 3E-3F, 50-51

QLTH|ID|OCTET|X/b{DEF READ AT FIRST AVAILABLE DATA PARAMETERS
M|n+1]31 COMMAND EXTENT PARAMETER (see 5.5.2)

01-04 Count

05-08 Data Address
Sin+1(32 RESPONSE EXTENT PARAMETER (see 5.5.3)

01-04 Residual Count

05-08 Data Address
M|05 |35]|01-04 ACCESS KEY PARAMETER (see 5.5.6)
B{n+1|{3A[|01- n DATA ADDRESS PARAMETER (see 5.5.,11)
M|04 |3C|01-03 TRANSFER PARAMETER (see 5.5.13)
M{n+1]|3E|01- n PARTITION PARAMETER (see®5.5.15)
M|In+1|3F|01- n STOP ON DISCONTINUITY./PARAMETER (see 5.5.16)
S|09 |50 READ AT FIRST DATA

01-04 Count from Beginning

05-08 Starting Data Address
Min+1|51 INFORMAT ION” TRANSFER SIZE OVERRIDE PARAMETER

(see 8.1.4.2.2)
01-04 Generate Class 2 Interrupt
05-08 Bunst Size

10.2.4.1 Command Extent (common), parameter

See 5.5.2.

10.2.4.2 Response Extent)(common) parameter

See 5.5.3.

10.2.4.3 AccessKey (common) parameter
See 5.5.6.

10.2.4.4 Data Address (common) parameter

See 5.5.11.

194 Device Generic Command Set for Magnetic and Optical Disk Drives


https://iecnorm.com/api/?name=b9275aba8303a698636ecdd2c897705c

10.2.4.5 Transfer (common) parameter

See 5.5.13.

10.2.4.6 Partition (common) parameter

See 5.5.15.

10.2.4.7 Stop On Discontinuity parameter

See 5.5.16 and |also 8.1.4.1.6.

10.2.4.8 Read pt First Data parameter

The location of the data shall be designated by the following:
a) Count|from Beginning. This value specifies the displacement into the extent(in which the transfq

b) Starting Data Address. This field identifies the address within the extent from which the slaj

transfgrring data.

10.2.4.9 Information Transfer Size Override parameter

See 8.1.4.2.2.

10.3 READ FROM BUFFER

10.3.1 Command packet

PKT |REF | OP

01 2

LTH| NO |CODE

CoM

OP |[SLAV|FAC

MOD | MOD [ADDR [ADDR

3 4 5

COMMAND
PARAMETERS
6 through n

XXXX XXXX 52

bbbb bbbb xx XX

Figure 88 — Command packet for READ FROM BUFFER

10.3.2 Responpe packet

PKT | Echoed [From

MAJOR STATUS

RESPONSE

LTH Command
012345

CODES TYPE|CODE| PARAMETERS

6 7

8 through n

XXxx eeeeeeceeeeee bbbb bbbb 0001 bbbb
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7654 3210

Figure 89 — Response packet for READ FROM BUFFER
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10.3.3 Description

The READ FROM BUFFER command transfers the contents of the addressee’s buffer to the master beginning at the
octet offset contained in the Data Address field of the Command Extent parameter. The Count specifies the number of
octets that are to be transferred to the master.

READ FROM BUFFER may be used in conjunction with WRITE TO BUFFER to test the addressee’s data buffer. To
ensure that the contents of the buffer from the WRITE TO BUFFER command are the same as can be read, the master
has to Order their execution to be certain that a command queuing slave did not use the buffer when overlapping
command executions.

The addressee shall transfer the specified number of octets from the buffer to the master.

The buffer to be used is identified in the Buffer Address parameter. One of the following buffers may.be pised:

a) The "Ggneric" Buffer. This is the buffer that the slave normally makes visible to the master and mayy be in either
the slaye or the addressee.

b) The Slgve Buffer. This buffer is always contained in the slave.

¢) The Fagility Buffer. This buffer is always in the facility.

10.3.4 Parameters 31-32, 35, 3A, 3C, 3E, 50

Table 83 — Read From Buffer parameters 31:32, 35, 3A, 3C, 3E, 50

@|LTH{ID|OCTET [X/b|DEF READ FROM BUFFER PARAMETERS
Min+1]31 COMMAND EXTENT 'RARAMETER (see 5.5.2)
01-04 Count
05-08 Data Address
S{n+1|32 RESPONSE® EXTENT PARAMETER (see 5.5.3)
01-04 Residlal Count
05-08 Data Address
M|05 [35]|01-04 ACCESS KEY PARAMETER (see 5.5.6)
B{n+1{3A|{01- n DATA ADDRESS PARAMETER (see 5.5.11)
M{04 |3C{01-03 TRANSFER PARAMETER (see 5.5.13)
M|n+1(3E({01- n PARTITION PARAMETER (see 5.5.15)
M| 03|50 01 BUFFER ADDRESS PARAMETER
7 Generic *
6 Slave *
5 Facility *
4-0 reserved
02 7 Port Command Stack *
[} Slave Command Stack *
5 Slave Data Buffer *
4-0 reserved
* Mutually exclusive
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