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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 IEC, technical
committees collaborate in fields of mutual interest. Other international organizations,
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: Devicespecific 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

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

This part of ISO/IEC 9318 provides a definition of the device-generic portion of-a seties of
standards called the Intelligent Peripheral Interface (IPI), a high performance; general-
purpose parallel peripheral interface. This part of ISO/IEC 9318 responds 19 an industry
market need (expressed both by users and manufacturers) to limit the inereasing costs in
hosts associated with changes in peripherals.
The first five clauses of this part of ISO/IEC 9318 contain material\that is useful across all
classes of devices that the device-generic command sets can support. Clauses 6 to 12 are
oriented to particular device classes and in this document ar¢ jntended for use with Magnetic
and Optical disks.

Clause 1  describes the scope.

Clause 2 lists the normative reference.

Clause 3  provides descriptions and conventions.

Clause 4 describes the environmefit-of-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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Information technology - Intelligent Peripheral Interface -

Part 3:
Deyvici

1 Scop

This part of ISO/IEC 9318 describes the Logical Level 3 (generic level) Interface for magnétieand optical disk di

clause 6 of

The physic
with ISO/I]
and receivq

The purpo!
permits th

This part ¢
Interface (

This part off ISO/IEC 9318 provides a definition of the device-generic portion of a family of standards called the I

Peripheral

The intent

a "functiofp-generic" command set to allow (the connection of multiple types of peripherals (disks, printef

communicy
specific co

To accomplish this set of goals, thé. design of the IPI includes device-specific and device-generic command s

utilizing a

de
ph
tin
1oy

The device

P generic command set for magnetic and optical diskK dfj

ISO/IEC 9318-1 for an explanation of the levels.

h1, electrical, and configuration characteristics and the transmission protocol of this interface are in ac
EC 9318-1. The interface is capable of handling data rates from O to atleast 10Moctets/s, depending
r classes.

se of this part of ISO/IEC 9318 is to facilitate the developmentand utilization of an intelligent interfa
e interconnection of multiple peripheral types such as disk,tape, communications, to a controller.

f ISO/IEC 9318 does not replace any existing standardgbut it does complement other Intelligent P
[P]) standards (see clause 2).
Interface (IPI), a high performance, generalspurpose parallel peripheral interface.

of the IPI is to isolate the host (CPU)(both hardware and software, from changes in peripherals by
mmand sets to aid in bridging.the gap between the two approaches.

common physical bus.(The device-specific command set provides:

vice-oriented control;
ysical data addressing;
hing criticalcoperations;
ver device cost.

-generic command set provides a higher level of functionality and portability. It includes:

[VCS

ives. See

cordance
bn driver

ce which

eripheral

telligent

roviding
S, tapes,

itions). To smooth the transition-from the current methods to the generic approach, the IPI supports device-

ets, both

h

t/device indenend

encas
Tt TV ICTTTIIa U pPoTTa Tty

logical data addressing;
timing 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:—D - 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 actyal address: The address of the facility which is unigue and is nsed by the slave 1o accomplish selection (the

interface Yy which facilities are attached to the slave may or may not be an IPI).

3.1.2 add
Address a

3.1.3 alia

3.1.4 attr

for characteristics that require definition to the master. The entries are self-defining and are termed attributes.

ressee: The slave, the facility, or the combination of the two that are identified by the combination of Slave
hd Facility Address.

5: The name of a partition within a facility.

butes: Each slave (or facility) has a level of functionality that can be described by a table that contaips entries

3.1.5 burst: The maximum number of octets to be transferred in any one Information Transfer. The transfer of A number

of bursts I:ay be implicit within a single command request.

3.1.6 co

and: A sequence issued by the master to initiate some specific-operation.

3.1.7 che¢k sum disk operation: A high availability solution for a disk cluster in which a check sum is used tp allow a

failure in
devices).

NOTE —If

bne device to be transparent to the host (i.e., the data in ¢he failed device is reconstructed from the femaining

h device fails, although processing may continue, it is without protection.

3.1.8 command address: The two octets of Slave Address and Facility Address in the basic Command packet which

uniquely i

3.1.9 datg: Any Information Transfer over theifiterface not associated with either a command or a response.

3.1.10 D
dataont

entify the addressee (or optionally partitiof)) to which the command is issued.

taBlock: A term which is uniquely.defined in this part of ISO/IEC 9318 to mean the logical representation of
media. A DataBlock may ofimay not have a relationship to PhysicalBlocks (i.e., it may be equal to, [less than,

or greater|than PhysicalBlocks in size). If commands are issued with DataBlock addresses to a slave that supports logical

addressin
it to the

3.1.11 ex

(PhysicalBlock or DataBloek) within (and limited to) a partition.

, the slave is responsible to/locate the physical representation of data by logical address correctly, and present
aster in DataBlocks.

fent: A range of-contiguous blocks, defined as the count of a number of blocks beginning at a data address

3.1.12 fa¢ility address: The octet value in the Command Address that may be an Actual Address, Selection| Address,

Synonym,
from O to

3.1.13 hot

the attributes in order to adapt to, or configure, its functlonahty

or Alias; It is used to identify the facility (or partition) to which the command is addressed. Valid yalues are
255¢

must obtain

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 int

errupts: 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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3.1.!17 Leavailable (logically available): See 4.7.1.7.
3.1.i8 L-busy (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 device-dependent operations. (See ISO/IEC 9318-2 for a further explanation and description of
comrmands).

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 contrel (which may or may not be overridden by the master) ¢
4 facility or facilities

: ¢ mgndatory: To conform to the standard, ail functions described as mandatory shall be implemented as efinec ie
bis vart of ISO/IEC 9318,

€

:Etiplex. The ability of a masier to intersperse the execution of commands. between addressees; or of ja slave
E

he execution of commands between different facilitics; o7 of 2 slave to/inters perse transter information i
are less than the requested transfer size.

. 7% opprational: See 4.7.1.3.

.~ oaptional: Features that are not required by the standard. Howegver, if any feature deiined by the sandard 1
s menfted, it shall be done in the same way as defined by the standard.

=

;arity disk operation: A high availability solution for a disk cluster in which a parity device contains rgdundancy
"2 remaining devices such that a single device failure is tranisparent to the host (i.e., the data on the failed device is
sregted trom the remaining devices;

- The use of parity usually impiies that the devices are also inlparallel.

s 2ehvanebie (physically available): See 4.7:001.

1178 pPopusy (physically busy): See 4.7.1.5.

3.1.32 paptition: A recording area thatmay be logically addressed. A partition may be slave defined (e.g., datal area, CE
; iM1] area) or may be master defined (e.g., an addressable set of contiguous blocks within the data area)| See also

2

3:.3: PhysicaiBlock: This edivis uniguely defined in this part of ISO/IEC 9318 as meaning the physical reprdscntation
of data of the media (e.g-, séctors or records on disk and blocks or records on tape). It is used to prevent fonfusion
berwzen ifidustry usageofiverms.

3.1.32 physicn interface: This term refers to the mechanical, electrical, and bus protocol characteristics specified in
(SGAEC ¥515- 1.

3.1.33 queded: The ability of a slave to accept multiple commands per Facility Address from the master and exegute them
in & SEqUETITE aTCOTUIIE 10 siave-UCHIIC w7 astey Tetired aigoTHIS.

3.1.34 ready: This term is used 10 1dicaic that 2 siave v fyouil's can execute its intended functions.

3.1.35 response: A sequence issued by a siave 10 advise the mas. oz ol the resulis of a command, or of conditions within
the slave.

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.)

4 Device Generic Command Set for Magnetic and Optical Disk Drives


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

ISO/IEC 9318-3 : 1990 (E)

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 ISO/IEC 9318, certain terms that are proper names of signals are printed in uppercasé’to avoid |possible
confusion with other uses of the same words (e.g., ATTENTION IN). Any lowercase uses of these words have th¢ normal
English mepning.

A number ¢f conditions, sequence parameters, events, English text, states or similar terms are printed with the fifst letter
of each wofd in uppercase and the rest lowercase (e.g., In, Out, Selective Reset, Bi-direetional, Bus Control, 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 sermmmww@wmnmn—
The Comtpands and Responses vary in length and only a single packet of data is transferred for each Information| Transfer.

4.1.1 Commands
Commands are issued by the master to instruct the slave, facility, or both to perform an opefation. The slave|returns a
Response[when the command has been completed (unless inhibited by the "Inhibit Operation Response on Success"
attribute get by the master).
4.1.1.1 Cpmmand types

The command types include:

- Control. The Control commands provide for control of the slave and facility or facilities.

- Ppsition. The Position commands cause the positioning-of*the facility or facilities.

- Transfer. The Transfer commands may cause multiple blocks of data to be transferred between the njaster and
e facility. Before data is actually transferred, theslave activates the Class 2 Interrupt to inform the rﬁlaster that

-

i is ready to transfer data. The complete data-transfer may be broken up into several Information Transfers.
slave with Command Queuing shall generaté a Transfer Notification to inform the master of the identity of the
command for which the transfer is pending.

- ombination. The Combination comrhands provide for operations between two facilities attached tof the same
slave, or between two facilities attached to different slaves if Slave-to-Slave Information Transfers are jupported
af the Physical Interface. In afvoperation between two different slaves, the master shall designate a dominant
slave and a subservient slaye.The dominant slave assumes the role of the master for the purpose offinitiating

Information Transfers to.carty out slave-to-slave operations.

- Diagnostic. The Diagnoestic commands provide for maintenance and diagnostic operations between a master and
a|slave or facility~These commands may be product specific, vendor specific, or both.

4.1.1.2 Cpmmand stacking

A slave that .can accept more than one command is capable of command stacking. The number of commands| that may
be stackedl is-defined by the slave’s attributes. When a master attempts to se an can be
accepted, T e Physical Imterface. Commands That arc St

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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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 jp-which-commands-are-executed-is controlled by the command-modifier bits-that are-common-to-allco
Commands that are identified as Chained, Sequential, or Ordered cannot be intermixed for a given addressee,
command pf a Chain, Sequence, or Order has no encoding of its identity in order to identify it as being the last
slave shall jbe capable of recognizing it as being the last one, rather than treating it as an Individual or Queued ¢
The execufion scenarios possible are:

a)

b)

d)

When a Prjiority Command-packet is received for an addressee, any Chain/Sequence/Order that was in the process
received shall be ended’(i.e., the last packet received is interpreted as the last of the Chain/Sequence/Order regs
the commgnd modifier settings in that packet. This ending applies regardless of whether the slave is operating in
or non-que¢ued environment.

NOTE — This ‘applies only to commands received over the same port.

Inflividual/Queued Commands. Commands other than those labeled by modifier bitsmas*Chained, S¢
Otdered, or Priority are executed in a slave-dependent order or a facility-dependent ‘'erder or both.

ained Commands. Commands are executed in the order received by the slave\(first in, first out (FIF(
.E., a sequence of commands (not necessarily stacked) to a single addressee). (The addressee is implicitly]

mands are not executed. The Sequential modifiers€ncoding is not set for the last command in a S
ere is no implicit Reserve of the addressee beyond, the command being executed.

Ofdered Commands. Commands are executed “in the order received by the slave (FIFO order). Ther
mgpre than one addressee in an Order, but theslave shall not multiplex other operations during executi
Ofder. If a command in the Order is unsueeessful, the Order shall be terminated and the remaining c(
arp not executed. The Ordered modifier‘encoding is not set for the last command in an Order. Th
infplicit Reserve of the addressee beyond the command being executed.

Prfiority Commands. Priority commands and Priority Chains/Sequences/Orders are indicated by the ¢
mpdifier bits. Only the first command in a Chain/Sequence/Order shall be designated as Priority, but th
shpll apply to the entire-Chain/Sequence/Order. A Priority command causes the slave to change the
execution of stacked commands and also causes changes in interpreting the Command packet transm
each addressee.

mmands.
The last
one - the
bmmand.

quential,

D) order)
reserved
he Chain
S not set
cution of

€ may be
n of the
emaining
equence.

e may be
bn of the
mmands
ere is no

ommand
e Priority
order of
ssion for

of being
irdless of
A queued

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 Interface interrupts are used by the slave to request service from the master.

The master may poll any or all of the interrupt classes by setting the appropriate bits in the Requestnterrup
the Physi¢al Interface. It is the responsibility of the master to prioritize the interrupts in the evefit/that morg
slave is iffterrupting.

Optionall K the master may poll the interrupts from the facilities attached to a slave by th€¢ Request Facilities
octet of the

The Physjcal Interface ATTENTION IN signal is a logical OR of the interrupts from’all but the addressee s¢
the Physi¢al interface. The interrupts may be enabled and disabled from generating Attention.

The interfupt classes for slaves and facilities are defined in descending order of priority. Slaves shall present

in order qf their priority, except when the response stack is full of lower-order interrupt responses (i.e., if a Cla
be presenfted because data is available in a buffer, but the stack is full 6f Class 1 responses because the masts
requested| them, the slave shall not respond to a poll for Class 2 interrupts).

An interrppt is cleared when the condition that caused it to be presented is no longer present.

The threq classes of interrupts are as follows:

a)

b)

©)

a o

d
t
t

Notification.

sgquerice, 1s no longer Busy When the mterrupt 1s used in thls manner, the master is resp0n51ble for r¢

Physical Interface if this feature is supported by the slave.

—

in a slave or facility that require immediate attention from the master and that are not associated with
bmpletion. An Asynchronous responsé.shall be used to alert the master, and the conditions initiating
efined by the Major Status, associdted* Substatus, and Extended Substatus (if any).

t be transferred. A Transfer'\Notification to identify the command involved shall be generated by the sl
¢ master is selecting facilities and executing Individual commands; or a Paused transfer implies thg

(lass 1 (Status Pending). This interrupt shall be used to identify command completion responses, sug
otherwise, of commands issued by the master, and to inform the master of Asynchronous responses th
ctitical. The (Major Status and associated Substatus, if any, identify either the conditions under Y
cpmmand (enminated or the cause of the Asynchronous response.

optional use of this interrupt is to report that the slave, which was previously reported Busy during 3

s octet of
than one

[nterrupts

lected on

nterrupts
5s 2 could
r has not

(lass 3 (Critical Status Pending). This interrupt shall be used to alert the master to events or conditions existing

command
same are

lass 2 (Transfer Status Pending).' This interrupt shall be used by slaves to inform the master that data is ready

hve unless
Transfer

icessful or
at are not
which the

selection
cognizing

there is no Response packet pendmg in the slave the 1nlerrupt shall be cleared by a successful selection
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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 ] 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 It is used to identify the
command with which the data transfer to follow is associated.

Transfer Nptification Responses are not required under the following conditions:

- Wten commands are Individual, and the command was preceded by a facility;selection
- For continuation of paused data transfers

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

4.1.2.2.3 Akynchronous response

This response shall be generated by the slave to advise the mastex0f’an unanticipated event not associated with command
completion

Either the Class 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 Respons¢ packet.
No more than 254 octets can be transferred in this manner.

The objective of this response is-to_permit peripherals with very low transfer rates and small transfer needs to gather data
in a manney that does not interfere with high-performance peripherals. This response shall not terminate the cqmmand,
and many ¢f them can be recCeived in answer to a single command.

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

4.1.2.3 Regponse/handling

When thercTsmore tiramome RespoTse packet to-be transterred by tie stave; it siratitransfer 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 dgq
Recovery
detected

4.1.3.1 Recovery from unsuccessful Slave Status octet

The Slavg
slave prig
Master S

NOTE —T]

Following
ignore th

Following
terminate

Followin
retain th

approprid

4132 R

If the ma
determing

Wheneve
packet tr3
Reset) to

If an inva
(typically

of its failgre, and has released the buffer containing the Response packet.

NOTE —In|
issued comrl

tected by the Physical Interface protocol require recovery action be taken via a Device-Genefic

prior to the Slave Status octet being presented.

Status octet contains the Successful Information Transfer bit, which is set to 0 if any errors are deteq
I to transmission of the octet. This includes not posting Successful if the sldvé recognized bad par
atus octet.

he slave does not change its Slave Status octet contents based on the contents of the Mastef~Status octet.

a command transfer, if the Success bit in either the Master or thé/Slave Status octet is set to 0, the
e command. The master shall retransmit the command.

a data transfer, if the Success bit in either the Master, or\the Slave Status octet is set to 0, the ¢
the command in progress. A response indicating the failure shall be generated.

a response transfer, if the Success bit in either the Master or the Slave Status octet is set to 0, the
p response in its buffer and attempt re-transmittal under the master’s control. The slave shall
te interrupt upon deselection.

ecovery from bad parity on the Slave Status octet

ster detects a parity error or any other invalid condition on the Slave Status octet, the slave has
what has happened (as this is-presented in the last state before deselection may occur).

" an invalid condition is detécted in the Slave Status octet following a command, data, or Transfer N
nsfer, the master shall use an ABORT command or a selective reset (either Logical Interface Rese
force the slave to disContinue execution of the command.

id condition js,detected in the Slave Status octet following a Response packet other than Transfer N
Command €ompletion), the master shall retry execution of the entire command because the slave is

the case’of a slave that queues commands, the master may have to issue no more commands until it can match valid response:
handsin order to identify the one that was unsuccessful.

protocol.

procedures depend on the packet type (Command, Data, or Response), and on whether or not the error is

ted by the
ity on the

slave shall

lave shall

tlave shall
Assert the

o way to

btification
t or Slave

ptification
not aware

with all the

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.
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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 procedures

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

a) FAcility Selection and Facility Interrupts. When the slave supports facility selection and'interrupts, the master may
make use of them to exert control of the facility. The use of the facility interrupts,allows the master to determine
thg facility requiring service and the facility selection allows the master to difect’an operation to the desired
fagility.

b) Slave Control. When the slave Control of Bus is supported (Bus Acknowledge octet), the master may give control
of| the subsequent Information Transfer to the slave to allow it to,determine whether to transfer a Response

pdcket or data. The slave shall not set the Operation Out bits in“the Bus Acknowledge octet (i.e., aftempt to

cause a command to be transferred).

¢) Qpeued Facility. When the slave’s Attributes indicate that*a-facility can operate in a queued environment, the
master may issue more than one command for a facility,
4.2.2 Basic steps
The basic pteps performed by the master in carrying“out operations are
a) transmit Command packet to slave;
b) pall interrupts;
¢) repeive response from slave;

d) transfer data between master and slave.

These steps shall be as described-in 4.2.2.1 through 4.2.2.4.

4.2.2.1 Transmit Command, packet to slave

The mastgr establishes™a Bus Exchange to transfer a single Command packet to the selected slave. The npmber of
commandq that can.be¢ stacked at an addressee is defined in the Attributes.

Commandls consist of variable length transfers, and some slaves may terminate the transfer based on the Pack¢t Length
defined in[the/first two octets. If slaves require master termination of transfers, the length of the transfer is dgcided 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 fnterrupts are supported by the slave, the master may poll facilities attached to a slave after receiving-ary interrupt
from the $lave.

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

4.2.2.3 Rpceive Response packet from slave

Upon recgiving an interrupt from a slave, the master establishes a Bus Exchange to transfer-the slave’s Responpe. There
is one exdeption to this action by the master: when the interrupt is Class 2 and the mastef is executing in a ngn-queued
environment with facility selection.

The masteér may give control of the bus to the slave (if this function is supportéd) so that the slave can decid¢ whether
to transfef a Response packet or to transfer data.

If the Magter Status in the Ending Status sequence indicates a successfuldransfer, the slave releases the Resporse packet
and deactjvates the interrupt; otherwise, it retains the packet until suceessfully transferred.

The Resppnse packet may indicate

a)
b)
c) t

=

notice that data is to be transferred for a particular command;

Ie successful or unsuccessful completion of a cominand;
e occurrence of an asynchronous event.

4.2.2.4 Transfer of data between master and-slave

After recdiving a Transfer Notification JOr, when there is a Class 2 interrupt in a non-queued environment with facility
selection (see 4.2.2.3)], the master igitiates a Bus Exchange to transfer data to or from the slave as requirpd by the
command|identified in the respons¢. (If the slave is given Control of Bus, it sets up the direction of transfer.)

Physical Ipterface). Whethef-or not the ending Master Status indicates a successful input transfer, the slave mpy release
its input data buffer. If the Slave Status indicates a successful output transfer, the master may release its oytput data
buffer.

The amollnt of data intended de, be transferred shall be determined by the slave (because it generates SYNC|IN at the

If the masfer terminates a data transfer, the characteristics of the slave shall determine whether or not it is an unsuccessful
transfer. To a fixed block class of device such as disk, the transfer would be considered unsuccessful unless the transfer
was being| Paused (optional feature) by the master. To a variable block class of device such as tape, master tefmination
would no conside C i ritten

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).

4.2.3.1 Exgmple of facility selection and individual commands
In this example, transfer commands are sent to facilities 0, 1 on slave 0.

a) Select Slave 0/Facility O and transmit command packet

b) Select Slave O/Facility 1 and transmit Command packet

¢) Poll interrupts and recognize Class 2 Interrupt from Slave 0

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

e) Select Slave O/Facility 1 and continue to perform data transfer until paused by.Slave 0

f) Poll interrupts and recognize Class 2 Interrupt from Slave 0

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

h) Select Slave O/Facility O and perform data transfer until terminated by Slave 0

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

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

k) Select Slave O/Facility 0 and receive Command Completion Response with "Successful" Status
1) Poll interrupts and recognize Class 2 Interrupt from Slave 0

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

n) Select Slave O/Facility 1 and perform data transfer untilt€rminated by Slave 0

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

p) Poll Slave 0 and recognize Class 1 Interrupt from Faeility 1

q) Select Slave O/Facility 1 and receive Command Completion Response with "Successful" Status

4.2.3.2 Exqmple of facility selection and queued-¢commands
In this example, Transfer commands are sent to Facilities 0, 1 on Slave 0.

a) Select Slave O/Facility 0 and tranSmit Command packet

b) Select Slave O/Facility 1 and‘transmit Command packet

¢) Poll interrupts and recognize Class 2 Interrupt from Slave 0

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

e) Select Slave O/Facility1 and receive Transfer Notification identifying command
f) Pefform data transfer until paused by Slave 0

g) Poll interruptsiand recognize Class 2 Interrupt from Slave 0

h) Pol]l Slave Qfand recognize Class 2 Interrupt from Facility 0

i) Select Slave O/Facility O and receive Transfer Notification identifying command
j) Perform data transfer until terminated by Slave 0

k) PollGnterrupts and recognize Class 1 Interrupt from Slave 0

1) PoliStave Oamd Tecognize Class T Imerrupt from Faciiity 0

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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t) Select Slave O/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.

a) Select Slave 0 and transmit Command packet for Facility 0
b) Remmaimrsetected and Transmit Command p y

¢) Ppll interrupts and recognize Class 2 Interrupt from Slave 0

d) Sglect Slave 0 and receive Transfer Notification identifying command for Facility 1

¢) Pprform data transfer until paused by Slave 0

f) Ppll interrupts and recognize Class 2 Interrupt from Slave 0

g) Sglect Slave 0 and receive Transfer Notification identifying command for Facility 0

h) Pprform data transfer until terminated by Slave 0

i) Ppll interrupts and recognize Class 1 Interrupt from Slave 0

) Sglect Slave 0 and receive Command Completion Response for Facility 0 with ’Suetessful" Status
k) Ppll interrupts and recognize Class 2 Interrupt from Slave 0

1) Sglect Slave 0 and receive Transfer Notification identifying command for Facility 1

m) Pprform data transfer until terminated by Slave 0

n) Ppll interrupts and recognize Class 1 Interrupt from Slave 0

0) Sglect Slave 0 and receive Command Completion Response for Fagility 1 with "Successful” Status

4.2.3.4 Example of slave selection and slave control of Bus

In this example, Transfer commands are sent to Facilities 0 and 16n Slaves 0 and 1, respectively. This introducgs implicit
Transfer Notification (i.e., only one data transfer is paused at'a'slave, so the Transfer Notification can be implied when
the transfer is continued).

a) Sglect Slave 0 and transmit Command packet-for Facility 0

b) Select Slave 1 and transmit Command packet for Facility 1

¢) Poll interrupts and recognize Class 2 Interfupt from Slave 0

d) Sglect Slave 0 and with Bus Control give Control of Bus to slave

€¢) Receive Bus Acknowledge octet indicating Response (Operation In)

f) Rpceive Transfer Notification idéntifying command for Facility 0

g) Master sets Bus Control (Data Direction)

h) Perform data transfer until(paused by Slave 0

i) Poll interrupts and recognize Class 2 Interrupt from Slave 1

J) Sglect Slave 1 and with-Bus Control give Control of Bus to slave

k) Repceive Bus Acknowledge octet indicating Response (Operation In)

1) Repceive TransferNofification identifying command for Facility 1

m) Master sets BuS<Control (Data Direction)

n) P¢rform data, transfer until terminated by Slave 1

0) Poll interrupts and recognize Class 2 Interrupt from Slave 0

P) Seglect Stave 0 and with Bus Control give Control to slave

q) Receive Bus Acknowledge octet with implicit Transfer Notification and Data Direction
r) Pqrform data transfer until terminated by Slave Q

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

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

u) Receive Bus Acknowledge octet indicating Response (Operation In)

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

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

y) Receive Bus Acknowledge octet indicating Response (Operation In)

z) 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 wisfes 1o prevent a par ticutar pE”pllﬂHl from dUlHlliatng The USE Of the interiace Hurmg Information. Iransfers.

In an appli
use of the i

edict the
le basis.

fation in which the master requests large data transfers, it is preferred that the master be able(to pry
pterface. The master can accomplish this by multiplexing transfers between addressees on a.predictal

The master
even thoug

A command for a 20Koctets data transfer to a slave with a defined 8Koctets maximum burst siz¢ would require tH

transfers in|
was transfe
4.3.1 Phys
The Physic:
and the slay

than those

The master

may define (in Attributes) the maximum number of octets to be transferred in any one data transfer
h any single command may itself define considerably more.

order to complete. The slave would pause after each 8Koctets burst and complete after the remaind
[red.

cal interface Pause and Continue (optional)
1 Interface provides the ability to Pause and Continue transfers from both the master and the slave. Th

¢ may use this function to interrupt a continuous data transfer{The slave shall transfer data in bursts nl
defined or set in Attributes.

slave can i

through us¢ of the Time-Dependent Operation bit in the Slave Status octet.

The meani

[ —

If for some
shall overri

In the follg
Operation

4.3.2 Slave

cannot indicate any time dependency to the slave, only’whether or not the transfer is paused. Hows
dicate to the master some idea of the expected time period that the transfer shall be paused. This

g of the bits shall be as follows:

- Pause
Time-Dependent Operation

No Delay
Short Delay
Long Delay

0
0
1
1 No More Data

reason both the master.and slave present the Pause bit in their respective ending status octets, the slay
de the master Pause,
wing descriptions’ (4.3.2 to 4.3.9), the term P/TDO refers to the setting of the Pause and Time-De
bits in the Slave Status octet.

pause and master Continue

a burst),

ree data
er of 4K

e master
o longer

pver, the
is done

e Pause

pendent

The master

COTITOfS the staves that Teceive Service. The Master Shatt use ATTibutes 1o establish the size of transier,

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 Respon‘te—req‘uest, the-slave—can luoyuud with—same:

4.3.2.1 Implicit continue

If the magter is executing Individual commands with Facility Selection, it can reissue the same Bus)Control ogtet as for
the initial transfer.

receive a [Transfer Notification Response packet to know which one is being continued.To do so, the master |may issue
the Bus (ontrol octet for a Response, or permit the slave Control of Bus and the slavg shall set up the data fransfer of
a Responge.

If the magter is executing Queued commands to a slave that can have more than one pausSed transfer, the maIer has to

4.3.2.2 Explicit continue

If the ma$ter is executing Queued commands to a slave, but only one.transfer can be paused per slave, the master may
reissue the same Bus Control Octet as for the initial data transfer;

Alternatiyely, the master may provide the slave Control of Bus,‘and the slave shall respond with the Data, Direftion, and
Control of Bus Accepted bits set in the Bus Acknowledge octét. The explicit continue prevents a slave, that can fave more
than one jpaused transfer and has been given Control of Bus, from starting a second paused transfer.

NOTE — The paused slave is locked to the same transfer command_until it is either successfully or unsuccessfully completed. It is possible [for a master
to issue conjmands or request responses from a paused slave;but based on internal design a slave may or may not be able to comply. Thq only way in
which a master can free a paused slave is to continue the dafa,transfer or abort the transfer command that is Paused.

4.3.3 Slaye control of Pause and Continue

A slave mpy choose to pause data transfer due to an unanticipated delay encountered (e.g., repositioning, error cqrrection).
If so, the|slave shall terminate the transfer and set P/TDO=11. The master can deselect the slave and await|a Class 2
interrupt fto advise that transfer,can be continued.

If the magter had deselected, when the slave is ready to continue the transfer, the slave shall generate a Class 2[interrupt.
The mastr shall re-select and set the Control of Bus bit in the Bus Control octet. If the master did not deselect, the
master cap remaingn,a loop presenting the Bus Control octet, and being rejected by the slave until the slave is ready to
continue.

If the magter used the Control of Bus bit, the slave shall set the Data Direction, and Control of Bus Accepted pits in the

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
3 or a Ciass 1 interrupt.

4.3.5 Uses of m

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

A ke v : P PRI
When Facifli uy Sclection is used Oy in¢ masicr to issue Individual comm
I's

a
transfers bging multiplexed. It is the master’s responsibility to manage the
re-selection of the facility.

axr hacrm 133m i VL man ATR L .

ids, a slave may have up to 16 concurfent data
¢ multiplexing of information viayselegtion and

4.3.5.2 Ong paused transfer per slave
When Slavp Selection is used by the master, a slave may be able to multiplex only one transfer (defined by Atfributes).
Continuing a paused transfer does not require the use of a Transfer Notification (unless €nabled by Atmbutes) since the
master can|reissue the same Bus Control octet as for the initial transfer to indicate amimplicit Transfer Notifitation.
4.3.5.3 Multiple paused transfers per slave
When Slavp Selection is used by the master, a slave may be able to multiplex more than one transfer. This application
requires the use of Transfer Notification packets unless a master remains Selected. Upon selection, the slave shal present
a Transfer Notification packet to advise the master which paused dataytransfer is going to be continued.

4.3.6 Antigipated pause

The master uses Attributes to advise the slave of the busst'size to be transferred during a multiplexed transfer

After the slave has terminated a burst data transfer;jt posts Slave Status with the Successful and the requisite P/T[DO bits.

a) P/TDO=00  Immediate Continuation Possible. On Read, next burst is already buffered and ready to|transfer.
On Write, the buffér. is free to accept next burst from master.

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

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

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

The Time-Dependent delay posted by the slave is an indication, and not a guarantee, because many factors are [involved
(e.g., a Shart Delay could actually be a long one if an unforeseen error condition occurred).

4.3.6.1 Master 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 (hefore reaching a burst bounda

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 masté
be followe

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

4.3.8 Unanticipated pauses by the master

The mastd

the continuation of the paused data transfer.

If a slave

NOTE —Cl
or require €

fannot accept a master-initiated Pause, it shall set the Not Successful bit in the Slave Status octet.

tensive error recovery.

4.3.9 Multiplexed transfer mode identification

The differ|
table 1.

Table 1 — Different Ways of Multiplexing Transfers

r cannot pause more than one data transfer to the slave. The next operation to the same addressee

ent ways of multiplexing transfers are defined.in Attributes. The various combinations shall be as

Who Who Attribute Settings
Paused\| 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

4.4 Data-groupings

), it shall

r may choose to remain selected or not. The same actions that are defined in 4.3.6 for anticipated papses shall

has to be

se examination of a vendor’s specification is recommended because there are many conditions possible that could cause unpredictable results,

[shown in

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 magnetjc disks, this is typically provided by separation of recorded fields. One PhysicalBlock may be updatedeithout
reading and rewriting any other PhysicalBlock contained in the physical space. If PhysicalBlocks are recordedif a field
(e.g., sectorl) without intervening gaps, then an uncorrectable error in one PhysicalBlock may cause a. data |ntegrity
exposure tol one of the other PhysicalBlocks.

For magnetjc tapes, if the Update function is not supported, all data beyond the last write shall-be.considered {nvalid.
4.4.2 DataBlocks

The DataBlock size may be predefined by the slave, or it may be set by the master via the appropriate cgmmand
(FORMAT]|or ATTRIBUTES for disks and OPERATING MODE or ATTRIBUTES for tapes). If a DataBlock [size has
not been esfablished by the master, the default value preset by the manufacturer-shall be used for the facility.

For disks, afreset or loss of power from the slave or facility shall not cause the DataBlock size to change. Once established,
the DataBlgck size remains unchanged until a new FORMAT, ATTRIBUTES, or OPERATING MODE compmand is
issued.

For tapes, 4 reset or loss of power from a slave or facility may causé the DataBlock size to change. The DataBlpck size
may need t¢ be re-established by the master (see vendor specification).

4.4.3 Extents

An extent ig a contiguous number of blocks beginfing at a specified starting address. An extent may be as smal| as one
block, or as|large as the entire addressable area of a partition (or volume, if absolute addresses are used).

Extents are primarily used in association with-transfer and positioning commands. However, they are also used to (lescribe
master-definable partitions.

4.4.4 Partitions

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

For disks, epch partition is a contiguous range of blocks that begin on a physical boundary (on disks, this is typically a
cylinder boyndary):

For tapes, 4 partition is defined as a contiguous addressable area. On tapes that are not preformatted, no extert range
is normally possible,and datashall be-writtenfrom-the-beginningof a-partition—H-atapeuses-preformatted-addtessable
areas, then a contiguous range of blocks defines a partition.
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4.4.4.1 Slave-defined partitions

444.1.1

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.

44.4.1.2

The facili

Maintenance partitions

assignmerft to describe media defects; diagnostic read and write operations; support functions, such.as the

internal
are imple

The slave

mentation dependent and shall be described in the vendor specifications.

defined maintenance areas are available to the master via the OPERATING MODE command.

4.4.4.2 Master-defined partitions

44.4.2.1

The mast

For disks

Data partitions

e may choose to subdivide the default data partition into smaller ones.

commandp that address data (this may be implied by an Aliasaddress).

For tapes
is chosen

by use of a Partition Parameter, or until a volume is de-mounted (if the partition is on the volume). S

commandp after a partition change need not supply.a partition ID.

4.4.4.2.2

The mast

partitions|

The mast

44.5 Altg

The slave

If a Physig

transpare

Maintenance partitions

br-defined maintenance_areas are only accessible via the OPERATING MODE command.

brnate data aréas

ht t0, the master.

y may include space that is dedicated for functions other than user data storage. These may jincludd areas for

torage of

icrocode routines; ez cetera. The placement of non-user data storage areas and the algorithms for accessing them

each partition, other than the default data partition, requires that a Partition ID be associated| with any

once a partition is addressed, the slave or facilityshall continue processing in that partition until a new partition

ibsequent

er may have the need to defifie-dreas that are excluded from normal data accessing. Up to eight mdintenance
may be defined by the master. These shall be allocated by the slave from the default data partition,

may map.defective PhysicalBlocks to alternate blocks in order to create a defect-free data area for the master.
falBlock-has been assigned to an alternate data area, it shall be accessible during normal operations infa manner

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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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 Ad|
addressee
Command

element fgllowing the last operation. The command modifier determines which recorded element is next'since

may be ch

For tapes y
indicates t

4.5.1 Absq

Absolute 4
disks), or
be accom

For disks,
where C is
from O to

Sector addresses run from 0 to S-1, where S is the number of Sectors per track; each possible value represents

sector, ang

For tapes,
numbers T

Absolute 4

452 Phy

Physical addressing uniquely idextifies a location by specifying address values that are implementation depend

On disks,
PhysicalBl
differences

mapping, 4
PhysicalBl

TESS) and Implicit p
bupports explicit posmomng for transfer commands the addressee positions itself to the Data Addr
packet, and begins execution. Tapes that support implicit positioning begin execution at the next
inged between any two commands.

vhich support both types of positioning, the presence of a Data Address field in the Command Extent
hat the master intends explicit positioning; otherwise, implicit positioning is used.
plute addressing

ddressing uniquely identifies a location by specifying address values that are implementation depende
y using Position commands to properly position the media (as onsapes). On tape, positioning would
lished by using the SPACE BLOCK/FILE MARK command t@ reach the desired position.

fypical values include cylinder address, head address, and sector address. Cylinder addresses run from
the number of tracks per disk surface; each possible value.répresents a particular cylinder. Head addr
H-1, where H is the number of read/write heads on the drive; each possible value represents a particy

the sectors are numbered consecutively.

values may include track number, relative block number, ef cefera. When used, track numbers are uniq
in from O to n and may be either PhysicalBlock or DataBlock values.

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

pical addressing

PhysicalBlocks _use“the same format (typically cylinder, head, sector) as Absolute addressing,
bck address ofa_given sector may be different from that sector’s absolute address. Factors leadin
include partitions, multiple PhysicalBlocks per sector, multiple PhysicalBlocks per identification fie
ind interleaying.

pck addresses are associated with the partition, and references cannot occur across partition bounda

On tapes,

and the
bss in the
recorded
direction

arameter

nt (as on
typically

D to C-1,
esses run
lar head.
h definite

he. Block

ent.
but the

b to such
Id, defect

ries.

positioning

may be expllclt w1th Data Address or 1mp1101t (no Data Address) Altcrnatlvely, the SPACE BLOCK/FILE MARK

command

Device Genel

is used 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-masterto-use-DataBlocks that are-a ultiple G sicalB
responsibility of the slave to manage the necessary blocking and unblocking of data, and the slave attributes sh
whether o not it is capable of providing this function. There are many performance criteria that must be considg
DataBlock and PhysicalBlock sizes are different.

LogicalBI

454 Me]::a defect management considerations

Media de
11.4 for f

ct avoidance is managed in IPI slaves and facilities using several types of entries in the defect list (se
bmmand implementation and annex C for a tabular representation of defect list management).

The facili
Permanern

y manufacturer’s flaw map is specified by the device-level interface. [Dis used to initialize the slave’y
t defect entries the first time a facility is formatted.

s. It is the

1 identify
ered when

pck addresses are associated with the partition, and references cannot occur across partition boundapies.

p 11.3 and

Working

For each
and use O
Temporaty defect entries reflect the condition of the slave’s Working set of defects.

facility, a slave shall retain information that allows it to avoid defective media in real time. The repr

sentation

this Working set of defects is slave specific. The combined,contents of the Working Permanent and Working

Manufactprer’s defect list entries in the Working Permanent, defect list cannot be removed by any action of the master

defined in the IPI command set. Working Temporary deféct list entries are removed by a FORMAT comman
Initialize modifier set.

Suspect

they are i
during a }
time.

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

FORMAT or REALLOCATE command. Suspect entries are moved to the corresponding Working t

Defects identified as Suspect entries-are still in the master’s DataBlock addressing space. If automatic realloc;

with the

ime when
entified to the slave via a WRITE DEFECT LIST command, and the actual substitution of replacem}}nt media

pe at that

htion is in

effect, thq

Entries c4
FORMA]

re are no Suspect defect entries.

n be added to the-Werking Temporary defect list by specifying their addresses in defect list parameters of the
[ or REALLOCATE commands.

Any of t
be read

defect entties (Working Permanent, Working Temporary, Suspect Permanent, and Suspect Tempgrary) can

ing the-Read Defect List command. Only Suspect Permanent and Suspect Temporary defect entri

created of appended using the Write Defect List command.

ES may be

othetical

The folloying example is intended to illustrate the condition of the various defect management structures in a hy
slave that implements all of the available features after the following actions:

a)
b)

FORMAT the drive for the first time since its manufacture;

5 as defective;

¢) Execute another FORMAT command;

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

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

4.6 Int

MANUFACTURER'S ORIGINAL FLAW MAP ON FACILITY:
Defect Address

120
130
SLAVE'S DEFECT LIST:
Original | Perm/ | Working/ New
Address Temp Suspect Addnéess
5 Perm Working 200
10 Temp Suspect
50 Temp Working 201
120 Perm Working 202
130 Perm Working 203
150 Temp Working 204

erface addressing definitions

4.6.1 Actuial Addresses

At the Phy
IPI Physic;
permits ad

4.6.2 Seleg

The Level
on a maste
used in thi
address of

sical Interface, a facility has an address that is unique, and is used by the slave to accomplish select
)l Interface Facility Selection restricts addressing to 16 facilities. The IPI Device Generic Logical
ressing of up to 255 facilities.

rtion Addresses

1 interface defines aSelection mechanism that allows selection of a slave or facility. Any one of up tq
r, or (optionally) @ny one of up to 16 facilities on any of the 8 slaves may be physically selected. Th
b method is calléd)the Selection Address. It contains at least a Slave Address, and may or may not co
a facility (which-may or may not be a synonym).

4.6.3 Command Addresses

Device-Ge

ion. The
Interface

) 8 slaves
e address
ntain the

heriC commands contain a Slave Address and a Facility Address as part of the basic Command packet.

'he 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.
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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 Synpnym Addresses (optional)

Without the introduction of Synonyms, a Facility Address of 00-OF would specify a particular physical facility. There are
cases in which a master would like to use a Facility Address to reference a different physical facility than would be
addressed fif the Facility Address in the command were used directly. For instance, if one facility is not Operational, it may
be advantggeous to utilize a different facility in the place of the malfunctioning facility in a way thatis transpar¢nt to the
master’s nprmal operation, thus not impacting operating systems software.

Another sftuation occurs when the Operating System has predefined the characteristics.6f a device based on it§ address.
For instange, three disks and a tape may have Actual addresses 0, 1, 2, and 3 assignedat\the Physical Interface. However,
if the host/computer’s Operating System assigns disk addresses as 0-7 and tape addresses as 8-F, a Synonym address may
be used td reference the tape by Facility Address 8.

Synonyms [can also be used to provide pseudo device-queuing in the Operating System. Many existing Operating Systems
do not dispatch more than one I/O request to a device. This is inefficient when the slave to which the devices are| attached
is capable jof optimizing multiple requests to the same device. More than one Synonym address may be assignefd to each
Actual Address, to overcome the software limitation.

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

Synonym gddresses are limited to the range of 00:0F, if they are to affect the Physical Interface selection. [Synonym
addresses may be used in the range 00-FE for Logical Interface addressing.

The Attritjutes of the slave shall indicate whefh¢r or not Synonym addressing is supported since it is optional. Synonym
addressing may be supported by the slave at'the Physical Interface (00-OF Selection) only, Logical Interface (00 FE) only,
or both. If Synonym addressing is not supported, any attempt to invoke this function shall cause a Command Hxception
condition.

IF Synonym addressing is suppofted, a Synonym address shall be used to map a Facility Address to an Actua] address.
Whether §ynonym addresses are’supported or not, Facility Addresses shall be initially mapped to Actual addresses in
which the same value corresponds to an existing physical facility. Facility Addresses that do not correspond tq physical
facilities apd have not been redefined are invalid.

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

4.6.6 Alia$-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 rang

e 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 faci

lity. 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

An Alias a
of an Alias
directly to {
parameters

Alias addre
not both).

is not supported, any attempt to invoke this function shall cause a Command Exception condition.

dress—maps 0-a-E3 C nd 2 4 DA ion [] 3 Addre at wa ] 3
shall then be mapped into a physical facility; thus it could be subjected to an existing Synonym addres
@ physical facility. It cannot go through another Alias definition, as that would result in two implicit

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

4.6.7 Partition parameters

A partition

For disks,
partition p

For tapes,

Partition p
partitions.

Partitions 4

parameter can be used with a command that references a facility.

f no partition parameter is supplied, then the default data partition)on the facility is assumed (u
hirameter is implicit by an Alias).

f no partition parameter is supplied, the current partition shall be used.

re assigned identification numbers. Partition zefo is the default data partition. Fifteen partitions (0]

a result
5 Or map
partition

\lias, but

hless the

hrameters on the OPERATING MODE command are gequired for the master to gain access to maintenance

-0F) are

reserved for identifying maintenance partitions. Partitions 10-FE are used for partitioning of the default data partition.

Partition iq
Partition id
reference t
4.6.8 Com

Communic
commands

entification FF is reserved.

entification numbers are facility specific’ The same partition number on different facilities may not n¢
he same portion of each facility.

munication addresses (optional)

htion devices require-an’extension to the two-level addressing of the IP1. The CONNECT and ID

cessarily

ENTIFY

that provide this extension shall be as defined in the Generic Command Set for Communications dgcument.
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4.6.9 Add

ress examples

Table 3 — Table of Equivalents. for Slave

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 FE Actual Address 1201 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 18 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

To keep track of the relationship between Synonyms, Aliases, and Actual dddresses, the slave needs to maintdin a table

of equiva:r
The FF i

(if logical

4.7 Slave and facility conditions

The manr
is significg

The condftion of a slave or facility is affected by its intrinsic as well as its operational characteristics (e.g., a sld
f command queuing may be b-Available when it is active, whereas a slave that can handle only one
vould be Not L-Available'when active).

capable o
at a time

nts. Table 3 illustrates how the relationships can be maintain¢d,

the second column of table 3 is used to identify that the. facility is not attached (if physical), or no
, and in the third column it identifies that it is not a partition ID reference.

er in which a slave or facility responds to-a command is determined by its condition. The condition o
int only when the slave is in the P-Available condition.

| assigned

[ a facility

ve that is
command
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Figure 1 ill

4.7.1 Inter

To assist the reading of the following, the terms "accept" and.'execute" are noted in quotations to emphas

meaning. A

4.7.1.1 P-Available

ISO/IEC 9318-3 : 1990 (E)

ustrates the hierarchy of slave conditions.

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 Porit

v

Figure 1 — Hierarchy of Slave Conditions

fFace conditions

11 conditions are port relevant, except Operational,'which is applicable to the slave.

This conditgion indicates that the slave is installed and capable of responding to the Physical Interface. This ¢

implies th
Interface by
octet.
4.7.1.2 Nof
This condit

Interface.

47.1.3 Op

the device is properly cabled and’is powered on. The P-Available condition is detected at the
y responding to the Request Interrupts Sequence with Power On (Bit 3) asserted in the Request In

P-Available

jon indicates thatthe slave is not installed, is disabled, or is otherwise incapable of responding to the

erational

a ifie PD_A

This conditi

Exchanges.

ze their

bndition
Physical
terrupts

Physical

¢ is detected at the Physical Interface, if the slave

It also indicates that the slav is able to respon

essing Bus

d to the

selection sequence by asserting SLAVE IN, or if the slave asserts Ready (Bit 5) in response to the Request Slave
Interrupts Sequence.
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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 condjtion qualifies Operational and implies that the slave is capable of processing Bus Exchanges but not'ef this port
because if is currently selected or reserved to another port. The P-Busy condition is detected at the Physical Interface if
the slave |is able to respond to the selection sequence by asserting SLAVE IN, but does not return its bit- bignificant
address, dr if the slave asserts Busy (Bit 6) in response to the Request Slave Interrupts Sequence;

4.7.1.6 Npt P-Busy

This condition qualifies Operational and indicates that the slave can process Bus Exchanges at this port. Operational is
detected if the slave responds to the selection sequence by asserting SLAVE IN and'returning its bit-significarft address,
or if the flave does not assert Busy (Bit 6) in response to the Request Slave Interrupts Sequence.

4.7.1.7 L{Available

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

4.7.1.8 Npt L-Available

This condjition indicates that the slave can "execute" a Bu$ Exchange from the master, but cannot "accept” a cpommand.

4.7.1.9 L{Busy

This condjtion indicates that the slave can respond to Bus Exchanges, but is not capable of "executing” a comnjand from
the mastef.

4.7.1.10 Not L-Busy

This condjftion indicates thdt-the slave can "execute" a command from the master.
4.7.2 Gerleral conditions

4.7.2.1 Adtive

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

4.7.2.2 Inactive

The addressee has no commands or status outstanding.
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4.7.2.3 Status Pending

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

4.7.2.4 Reset

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 Ope

Slaves pro
or into an

A slave thd

rating status

vide predictable status on their ability to process commands, especially during a power-on, either at sys
operating environment after maintenance.

t is Not Operational is incapable of processing Bus Exchanges, but may be able to communicate what

this condition. At the Physical Interface, the Request Interrupts octet can be used to obtain Ready status, but K

a double 11

Within IP

leaning.

interface

-2 (Device Specific Command Set), Ready has the connotation that the,device is both operation
d ready for data (e.g., if it is a removable media device, the media isumeunted). When an IPI-2 slay

Ready status to a Request Interrupts, it is able to process Bus Exchanges (Operational) and can process Data

Within IP]
no concep
able to pr

There are
Three poll
in table 4.

-3 (Device Generic Command Set), the conditions Operationalyand Ready are separated because the
L of Ready, which is a facility concept. When an IPI-3 slave reports Ready status to a Request Interr]
cess Bus Exchanges (Operational).

tem start

S causing
Ready has

al on the
€ reports
Controls.

slave has
upts, it is

fhree Request Interrupts bits that the master can use.t0"build a matrix of information about the attached slaves.

Device Generic Command Set for Magnetic and Optical Disk Drives

5 shall be used to build the matrix of Power On, Ready, and Busy. The possible combinations shall be|as shown
Table 4 — Possible Combinations of Request Interrupts Bits
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)
29
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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 assun
connected

same slavq.

When par
allegiance
allegiance
Response

4.8.1 Slave switching

There are
switches a

The follow

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

b) TI
In

c) Tl
R

dy Tl

e) T
R|

fjrmulating Response packets for at least the Priority Reserve command while the slave is implicitly or
r

to different slaves, but there is nothing that prevents connection of more than one port to the same

| of all of the resources of a slave or facility become dedicated to performing tasks for a“port, th
established between the slave or facility and the port. Unless otherwise stated, a slave-or facility
to only one port at a time. The following description assumes, but does not require, that data tran
packets always pass through the port that received the corresponding Command-packet.

many different ways of employing a port switch within a slave; howeyer, as viewed by the master,
1 appear to be either physical or logical.

iing capabilities are represented in figures 2 and 3:

formation Transfer;

he Logical Protocol Execution Logic represents decoding and executing Command packets and fo
esponse packets as well as controlling the facilities if they are logically distinct from the slave;

he Limited Logical Protocol Execution Logic represents decoding and executing Command pac
served to the other port;

he Full Logical Protocol Execution Logic represents decoding and executing Command packets and fo
esponse packets as well as controlling the facilities if they are logically distinct from the slave.

ed that two or more slave ports will be connected to different masters and two or more facility pOILs will be

aster or

ere is an
may have
sfers and

the slave

he Bus Exchange Logic represents the Bus Control/Ending Status sequence, which may or may not ificlude an

mulating

kets and
explicitly

mulating
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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.

4.8.1.2 Logical switch

IPI A IPI B
STATE MACHINE STATE MACHINE
0< o—

BUS EXCHANGE
LOGIC

LOGICAL PROTOCOL
EXECUTION LOGIC

FACILITIES (if any)

Figure 2 — Physical Switch

The Logicgl switch appears at command decode and execution'as in figure 3. When a slave is equipped with thiis switch,

the master] may select and transfer commands (provided thatithe slave has room for the packet), responses (if pending)
and data (Jf the slave is ready for a data transfer).

The Logical Busy (L-Busy) state of the slave may never be sensed by the master since the only effect of the L-Busy state
is that Corhmand packet execution does not proceed for that port. If the master does become aware of the Busy condition,
it is through the command buffer(s) becoming full and Command packets being rejected with an appropriate $etting in
the encoddd status field of the Slave Status.Octet.
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48.1.3 Mj

The opergtion of slaves that employ both Physical and Logical switches is not covered in this part of ISO/]
Mixing th¢ two types of switches at the slave is implementation dependent, and their interaction is not define
4.8.2 Facflity switching

There are|many ways to implement a facility port switch, but as viewed by the master, there are only two types
switches. The first resides within the slave, where the slave establishes an allegiance between a facility and a |

slave port

between two or more slaves.
The slave may report the state of the facility switches to the master in several different ways:

a) Through the slave’s ©wn port switch reporting mechanism; that is, Physical switch (P-Busy) or Logid
(Iptervention Required Substatus in a Response packet).

b)

0
In some

operations
and perfor
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IPI A IPI B
STATE MACHINE STATE MACHINE
BUS EXCHANGE BUS EXCHANGE
LOGIC LOGIC
LIMITED LIMITED
LOGICAL PROTOCOL LOGICAL PROTOCOL
EXECUTION LOGIC EXECUTION LOGIC
0<: o—
FULL
LOGICAL PROTOCOL
EXECUTION LOGIC

FACILITIES (if any)

Figure 3 — Logical Switch

xed switch types

The second switch point resides at a logically, and possibly physically, separate facility that can be

e slave can use the Slave Status Octet in the Bus Exchange.

e slave can totally mask the facility switch from the master by managing all of the facility switches

W1 Oor mo

EC 9318.
.

pf facility
particular

switched

al switch

tself.

st facility

) y .
, the master cannot distinguish between the two types of facility switching, except for disabling a facility port

ming resets.

Device Generic Command Set for Magnetic and Optical Disk Drives


https://standardsiso.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 externfl form of the port control switch is not specified (e.g., it may be a manually operated switch, oran'joperator
accessible ¢ontrol panel, or a console function). The only requirement is that an operator be able to alter-the detting of
the port cqntrol for a port.

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

Programme¢d control of the ports is accomplished by the PATH CONTROL command, which provides the cappbility to
Enable and Disable any or all of the ports.

4.8.3.1 Digabling a slave port
The manugl or orderly command disabling of a slave port takes effect under the following circumstances:

a) The Physical Interface on that port is in the IDLE state;

b) The slave port control is set to Disable;

c) THere are no current or pending commands or responses _for any selection address of the port;

d) THere are no responses pending for the port;

e) THere are no unterminated Chains, Sequences, or Orders for the port, and no facilities assigned to the| port are
acfive.

A slave poft is disabled in an orderly manner either manually or by PATH CONTROL. The slave shall continue fo accept
requests for the port until all other conditions required for the disabling of the port are satisfied. The acceptancg of these
requests s;%ll prevent the disabling of the port until the requests are completed. To ensure that the disabling off the port
is not delayed indefinitely, the master shall stop sending requests and deselect the slave on the port that hag its port
control switch set to disable.

A slave port can only be disabled in a(déstructive manner by the PATH CONTROL command. It causes all cprrent or
pending cqmmands for the slave port_and all non-asynchronous responses to be lost.

4.8.3.2 Enpbling a slave port

The enablipg of a slave-port takes effect when its port control is set to Enable and the Physical Interface on that port is
in the IDIE state. Any Asynchronous packets to be communicated through a slave port that is disabled shall remain
pending uptil theport becomes enabled or cleared by an appropriate reset. The event of a slave port becoming enabled
shall cause| anAsynchronous packet to be generated.

Enabling a-portshs owpe gAsynchronous-packet(s);H-any; - : currence
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: Enable 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 cpntrol for a port.

While a facility port is disabled, its Not P-Available condition is signalled in either the Slave Status Octet.0r'the Response
packet, dgpending on the slave’s logical implementation.

Programnjed control of the ports is accomplished by the PATH CONTROL command, which prevides the capability to
Enable and Disable any or all of the ports at both the slave and the logically separate facilities.

4.8.4.1 Dijsabling a facility

4.8.4.1.1 Disabling a facility at a slave port

The manual or orderly command disabling of a facility at the slave takes effect when the facility port control foy the slave
or an indjvidual slave port is set to Disable; the Physical Interface of the slave is not selected on behalf of the facility
(Facility Yelection); there are no non-stacked, individual, or queued commands for the facility on the port thdt is being
Disabled; there are no responses for the facility pending for the port'that is being Disabled; and the facility is got active.

When a fdcility port control at the slave is set to orderly Disable; the slave shall continue to accept requests from the port
until all dther conditions required for the disabling of the-facility for that port are satisfied. The acceptancg of these
requests shall prevent the disabling of the port until the requests are completed. To ensure that the disabling of lihe facility
is not delayed indefinitely, the master shall stop sending requests and deselect the slave on behalf of the facility for the
port whoge port control switch was set to disable,

4.8.4.1.2 Disabling a facility at a facility port

When the facility’s port control is separated from the slave, the facility port disable is determined by the slqve/facility
logical interface. The slave may or may not be able to continue operation until all pending commands and respgnses have
been processed. If the slave cannOt)continue, the slave may terminate all commands with an appropriate Response packet
until the grderly termination takes effect. If the slave can continue, the disable takes effect at the same time as if the slave
had contrpl of the facility switch.

The destrpctive disabling of a facility port at the slave or facility, performed only with a PATH CONTROL ¢ommand,
causes alllcommand(s) and non-asynchronous responses for the slave port or facility port, or both, to be lost.

4.8.4.2 Enhabling 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 1mplemented using either physical or logical switches. In all of these cases, the slave can

appear in
state.

Interrupts
interrupt;

4.8.5.1 Neutral Mode

In the Neytral Mode the slave has no allegiance to any port. This means that the slave inay perform tasks for
that is ena

4.8.5.2 Switched Mode

When a sl
on behalf

indicated 1

There is ni.lt necessarily any indication of what the master can defect with the Logical switch. The master may ng
to determi
be comple

Whenever
slave shall
the access

Command
packet. Th

Attributes

4.8.5.3 Implicitly switched

The slave’y

to the exc

the exclusion of the other port or ports. In the Logical switch, this means that Command packets are being prod
one port tp the exclusion of the other port or ports. The allegiance to the port remains as long as the operations
on behalf ¢f the port. The allegiance ceases when the operation or series of operations on behalf of the port are ¢
and the slgve-is either neutral or performing operations for another port.

ters the

for a port are only presented when the slave is capable of transferring the Response packet associated
nowever, logical switching does not require the slave to be in the neutral state to transfer Response

pled.

hve enters the Switched Mode, part of the resources of the slave become dedicated to performing o
pf a single port. The slave thus has an allegiance with that.port. With the Physical switch, this allg
y the other port(s) presenting a P-Busy indication during.the selection sequence.

fed.

an attempt to access a slave is rejected beeduse it is switched to another port (whether P-Busy or L-E

e generation of the P-Busy Asynchronous packet, but not the associated interrupt, may be suppl

port switch becomes implicitly switched whenever the slave starts performing operations on behalf of]

e neutral
with the

packets.

any port

perations
giance is

t be able

e the cause of the L-Busy condition, or a Bus Exchdnge that provides Alternate Port Exception Status may

usy), the

construct an Asynchronous packet for ttansmission over the requesting port when the condition that caused
to be rejected no longer exists. While' this Asynchronous packet is pending, if a queued slave accepts a
packet at the port or the slave executés an appropriate internal reset, it shall cancel the pending Asynthronous

essed by

one port

sion of the gther port or ports. For the Physical switch, this means that one port has accepted a selection to

essed for
continue

bmpleted

Another use of the implicit allegiance is the ability oI a slave {0 mainiain 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.

set and the
the master
for reasons

Respons packet is transferred to the master or in a Logical switch, is stored in a buffer that can be read by
regardlegs of the state of the port switch. The allegiance also ends when the slave returns to the neutral mode
other than a PORT ADDRESS command (e.g., reset).

4.8.6 Facility dynamic switch

When the dynamic switch is present in a facility or in a slave on behalf of a facility, it'may also appear in| either the
switched|or neutral mode.

Facilitie§ may also be shared between two or more slaves, with different slaves connected to ports of the same facility.

4.8.6.1 Facility neutral mode

The slave may communicate on behalf of the facility over any IPI slavé. port that is enabled.
When ar] Asynchronous packet (other than one associated with dynamic switching) is issued on behalf of a Neutral facility,
the packgt shall 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| Facility neutral mode at the slave port

Followinlg a slave reset, the facilities affected.by’the reset become available to all slave ports. The communi¢ation over
each slaye port shall be subject to the samé rules as defined for a single port.
4.8.6.1.2| Facility neutral mode at the facility port

Following a reset of the facility, the facility shall enter the neutral mode and become available to all slaves gttached to

it. The gommunication over.edch facility port shall be subject to the same rules as defined for a single port

4.8.6.2 Kacility switched mode

When an attempt to access a facility is rejected because the facility is in the Switched mode, the slave shall fonstruct a
Command €ompletion response. An Asynchronous packet shall be transmitted over the requesting por{ when the
conditio that caused the access to be rejected no longer exists, except if it was caused by a reset. While this Asynchronous
packet is pendi ynchronous
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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acility 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 Fa

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

4.8.6.3 Implicitly switched facilities

A facility b

If the Com
implicit allg
previously.

4.8.6.3.1 Implicitly switched facilities at a slave port

If the Com
allegiance ¢

The implic
reason (e.g

- Under thes|
from anoth

An Asynch
port and th

4.8.6.3.2 Implicitly switched facility at a facility port

If the Com
allegiance 4

a) Th
b) Th
c¢) Th

The implic
Implicit all

cility switched mode at a facility port

e slave.

comes switched to a slave implicitly when the slave initiates execution of a command addressed to th

mand packet that established the implicit allegiance specified a chain to another Command packet,
bgiance ends when the last command in the chain of commands for that facility hasbeen completed as g

mand packet that established the implicit allegiance did not specify-a chain to another command, thg
nds when the Response packet is prepared to be transferred t0.the master.
, reset).

e circumstances, a facility may be Status Pending aswviewed from one port of a slave and L-Available a
Cr.

Fonous packet on behalf of a facility pending at a slave port does not establish an allegiance between
e facility.

mand packet that established_the implicit allegiance did not specify a chain to another command, the
t a logically distinct facility’ends when the following actions occur:

e operation corresponding to the Command packet that established the allegiance is completed by thg
£ information‘neeessary to construct the Response packet has been made available to the slave;
g slave pérmits the facility to return to neutral.

t allegiance may end sooner if the facility is returned to the Neutral mode for some other reason (e.g

e facility.

then the
escribed

implicit

t allegiance may end sooner if the slave, facility, or both.are returned to the Neutral mode for some other

s viewed

he slave

implicit

facility;

., reset).

pgiance between the facility and the slave is controlled by the protocols of the slave/facility interfacq.

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.

487 A!!igiances

4.8.7.1 Multiple allegiances

Some appllications require the concept of a single master/single slave or single master/single slave/single facility relationship
being estpblished with implicit and explicit allegiance for all Information Transfers to be\expanded for feasons of
performance, resiliency, or both.

4.8.7.2 Explicit group allegiance

The mastgr/slave or master/slave/facility allegiance is expanded to include the e£plicit allegiance of a slave or slgve/facility
to a single master connected to multiple ports of a slave, a single master cofinected to multiple ports of a facilify through
two or mpre slaves, or either of the two previous cases with two or moré.masters operating in a coherent manner.

The expliit allegiance is established and relinquished with the PATH;CONTROL command, just as in the single reserve
operations, with the exception that a PORT MASK PARAMETER is used to identify the group of ports gver which
further Cpmmand packets will be accepted. In this case, the Data Information Transfers and the Command Cpmpletion
Responsq packets always are returned over the port that received the corresponding Command packet.

4.8.8 Alternate port notification of changes

Any time|that a FORMAT command is completed (successfully or otherwise), an Asynchronous packet shall pe sent to
all the alternate ports that are enabled, except the one over which the command was received. The Asynchrongus packet
shall repdrt Format Completed status to,advise the attached master(s) that re-initialization procedures may be|necessary
for contifjued use of the facility.

Similarly, any time that an ATTRIBUTES command (with Load or Save modifier) is successfully completed, and the
Attributes affect anything othef. than those specific to a single port, an Asynchronous packet shall be sent [to all the
alternate jports that are enabled, except the one over which the command was received. The Asynchronous pdcket shall
report Aftribute Update Completed status to advise the attached master(s) that re-initialization procedur¢s may be
necessary|for continued-use of the port.

4.9 Rdset

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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4.9.2 Internal 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.

tote
Lo

4.10 Bys

=3
¢

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

4.10.1 Facjlity selection & request facility interrupts octets
The Facility Selection and Request Facility Interrupt octets are optional. When the facility-interrupts are supgorted by
the slave, they provide a means for the master to determine which facility is interrupting and the class of interrypt. The
facility seldction provides a means for the master to direct Information Transfers to a specific facility.
4.10.2 Bug Control octet
The Bus Cpntrol octet of the Physical Interface permits Bits 0-5 to be defined according to the Logical Interface level.
Bit 5 - reserved, set to zero.
Bit 4 - Control of Bus. When Bit 4 = 0, the master shall control the Bus Exchange, with the Bus Confrol octet
defining the subsequent Information Transfér: When Bit 4 = 1, the slave is allowed to contro] the Bus
Exchange. If the slave accepts Control of Bus, the Bus Acknowledge octet shall define the supsequent

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

Bits 3-p -  set to zero.

4.10.3 Bug Acknowledge octet

The Bus Acknowledge octet is optional. When it is supported by the slave, it provides a means for the mastef to turn
control of the bus over to the slave, so the slave can determining whether to perform a Response or a data trgnsfer.

Bit 5 - reserved, set-to zero.

Bit 4 - Controlof Bus Accepted. When Bit 4 = 1, the slave shall define the subsequent Information|Transfer
by setting the appropriate bits in the Bus Acknowledge octet (which shall override any setting by the
master).

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.

Bits 3-0 - 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

Bit 4

Bits ]

4.104.2

Figure 4

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.

-0 -

Slave-Slave Operation Completed. When Bit 4 = 1, the dominant slave is noting that the slaye-to-slave
Information Transfers have been completed (see Physical Interface, ISO/IEC 9318:1) Tpr further
description of this bit).

Encoded Status. When Bits 3-0 of the Master Status octet are defined by Attributes as bein
Ending Status, the following definitions apply. The use of some of these values is applicable
the following optional capabilities of the Physical Interface are supported:

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

0000
0001

to

1010
1011

1100

1101

1110
1111

No Encoded Status
reserved

Illegal Response Code - the master did net recognize the previously transmitted
packet.

b Encoded
only when

Response

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

incorrect.

Information Transfer Direction Error - the transfer direction identified in the Bus Ac
octet was incorrect.

reserved

knowledge

Odd Octet Transfer - the lasp transfer of a double octet contained only one octet of information

(on BUS A).

Valid combinations

illustrates the valid combinations of the Master Status octet:

-

3-0

00

oO-=0 o

*

*

1001, 1100, 1101
0000, 1011
0000, 1111

g

Raudse

L— Valid Master Status Encodings

lave-Slave Operation Completed

Bus Parity Error

Successful Information Transfer

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

40

Figure 4 — Valid Combinations of the Master Status Octet
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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 310 - Encoded Slave Status. When Bits 3-0 of the Slave Status octet are defined by Attribuieq as being
Encoded Slave Status, the follow definitions apply. The use of some of these values is appli¢able 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 thatfit,can accept a command into a buffer

and post Successful Information Transfer as a complete and; separate function from exanjining the

command, and determining that a Bus Control Reject condition exists. In such an implementation, a

Response with associated Substatus would have to be presented).

0000  No Encoded Status

0001  Bus Control Reject because it conflicts withycurrent Command context, or because there is no
response pending.

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

0011  Bus Control Reject because an\Asynchronous packet that is pending from the addrgssee 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 becjuse Class
1 Interrupts have notbeen accepted).

0110  Bus Control Reject due to an unsupported Bus Control.

0111  Bus Control Reject due to an illegal facility address.

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

1000  Comimand Out Bus Control Reject due to unsupported Command packet length.

1001  SYNC 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

1110 L-Busy due to internal resource contention at slave.

NOTE—Thiscomditiomoccurs after setection, wirerr the Tmaster woutd ot expect = Bus-Comtrot rejectiom1f 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

0] 0| * | * | 0001 through 1100
O (1| *|* {0000, 1111

110 ] * | * | 0000, 1111

*

4.10.6 Request interrupts octet

The three
Class
Class
Class

See 4.1.2.1

!
[_ L Valid Slave Status Encodings
Time Dependent Operation

Pause
Bus Parity Error
Successful Information Transfer

indicates the bit setting may be either 0 or 1.

Figure 5 — Valid Combinations of Slave Status Octet

interrupt classes, listed in order of descending priority, shall be defined as follows:
B - Critical Status Pending

P - Transfer Pending

| - Status Pending

for description of interrupts.

4.10.7 Sel

Any Selective Reset, with Bits 0,1, or 2 set, or withgut any Bits 0-3 set shall cause the slave to enable its drivers,
(e.g., to erfable a slave that may have been disabled as the result of a preceding MAINT state).

The Selectpve Reset Control octet of the Physical Interface (ISO/IEC 9318-1) permits Bits 0-3 to be defined acc

the Logi

Bit O 1

Bit 1 ;

ctive Reset Control octet

Interface level. These bits"have been commonly defined by the present command sets as follows:

= 1 - Physical InterfaceReset. The slave shall reset the Physical Interface at the port over which the
received, and sét the port to neutral.

InterfaceRgset has no effect on any facilities controlled by the slave, and does not reset an
reservations or pending Response packets.

LU}
—
'

Logical Interface Reset. The slave shall reset the Logical Interface at the port over which the
received, and set that port to neutral. All slave and facility commands (active and queued), and
responses from the resetting port shall be reset. All facilities with an allegiance to the reset por

receivers

brding to

Dctet was

explicit

bctet was
pending
t, and all

Bit2=1-

42

neutral facilities shall be reset with a Logjcal Interface Reset or equivalent (ie  alternate port

s) at the

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

Microprogram Load procedure (if any) and reset itself to an initial functional condition,
commands active or responses pending.

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

with no

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.

Bit 3 = 1 - 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.

411 A

The Devio

TTENTION IN signal

c-Generic implementation requires that the selected slave not assert ATTENTION IN to indicate the

presence

of interrupts needing service. It is assumed that the selected slave can use Responses to advise the master of gny events

that requi
of the sel¢

4.12 Information transfers

Informatig

4.12.1 Pa

As shown
Octet Mo

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

octet of ey

Fe attention. When a slave is selected, it shall negate its ATTENTION IN signal (if asserted) for the
ction.

n transfers include Command packets, Response packets, and data packets.

ket transfer conventions

in figure 6, packets are transferred between master andslave in either Single Octet Mode (SOM) ¢
le (DOM) (see ISO/IEC 9318-1 for further information). In Single Octet Mode, Command packets

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

Single Octet Mode Double Octet Mode

BUS A or B BUS A BUS B

First Octet

Next Octet

First Octet

Second Octet

.......

Third Octet

Fourth Octet

Last Octet

Octets

Next Octet

Last Octet

Figure 6 — Octet Transfer Positions
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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, the lowest addressed octet of a field|is always
the most sjgnificant octet and the highest addressed octet of a field is the ledst 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 gignificant octet is transferred first jn‘@-multi-octet field (e.g., a four-octet field) followed by a two-ogtet field,
as shown ip figure 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 1ndependent of the host computers data structure ‘The ordering
difference q C : ave ata, 2 have to
be cogniza

t of the host computer s ordermg scheme
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S Message packet structure

5.1 Conventions

5.1.1 General organization

The comfiand and Response packets vary in Iength, and the first octet pair of each packet contains a count of.t

of octets
types may

Fields de
though n

both, is presented via parameters appended to the basic packets.

5.1.2 Pay

Paramete

in the packet. The next six octets of the command and Response packets are identical in format)B
or may not have a parameter list that contains non-structured information.

ined within the basic packet (six octets for commands and eight octets for responses) are-fixed in pos
pt all may require valid contents for a particular command or response. Conditional or/variable infor

ameters

s are passed as lists in which each parameter defines its length and is self-identifying. The parameter

to pass s

Parameters may contain multiple fields and be up to 254 octets in length))*Some commands and responses
parametefs appended to the basic packet, and others may have one or fmore. The length and format of the par;
varies depending upon the command or response, as well as the ordeting, size, and number of parameters. The

verify tha

Fields in
DOM),

octet shal
represent

A param¢
in the sar
can makg
be execut

5.1.2.1 Pprameter documentation

Paramete
master (N
paramete
The colu
bit-signifi

ecific information in the packet that is relevant to the command or fésponse.

all the parameters required by a specific command are ‘present.

parameters are required to start on an even octet boundary (even boundary octets are transferred on
less they are the second octet of a pair of single'Octets. Wherever necessary to maintain this rule,
1 be used so that the next field shall begin\as’an even octet. Only single octets and data string
ed in other than octet pairs - all numerical values are represented as 16-bit multiples.

ter list may contain more than one parameter of the same type. The parameters shall be treated by
e sequence as that defined by the master. COPY, SEARCH and COMPARE are examples of comn
extensive use of the same parameter type multiple times to specify relatively complex command se(
e£d by the slave.

s shall be documeénted throughout as shown in figure 10. The @ column is used to identify whethg]
), the slave (S), or both (B) can specify the parameter. The Length column contains the legend "n A
[ is of variable(length, or may be reduced in size. The Octet column represents the range of a partid
mn X/b defines whether an octet is encoded or bit significant. Hex values are shown from ()
Cant fields are shown as 0-7. The DEF column is used to show defaults.

he number
bth packet

tion, even
mation, or

ist is used

equire no
ameter list
slave shall

BUS A in
p reserved
bs may be

the slave
hands that
uences to

r only the
1" if the
ular field.
0-FF and

@|LTH|[ID|OCTET |X/b|DEF
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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, requlred by the Physwal Interface shall be 1gnored (e g., in Double Octet Mode the packets
transferreq i € s nore the
remaining octet if the basic packet plus the parameters is not an even number

A parameter may be reduced in size if fields at the end are not required. An effort has been made to place.the fields least
likely to be needed at the end of parameters. All parameters that may be truncated (i.e., reduced ‘it Size), have their
Parameter| Length noted as "n + 1" in the tables.

5.1.2.3 PTameter ID

The identffication (ID) of each parameter is specific to the command being executed, unless it is generic rf several
commandy (see 5.5). The Parameter ID is one octet, permitting up to 255 kinds of parameters per command and
associated [response. Parameter IDs are assigned as follows:

00 Invalid
01 NOP
02 Continuation of Preceding parameter

03-OF| reserved

10-1F| Slave Major Status

20-2F| Facility Major Status

30-4F| Common parameters

50-9F| Command parameters

AO-BY reserved

C0-CH Communication parameters
DO-EEF Vendor-Unique parameters
FO-FH Host Adapter Unique parameters

An ID of ¥’00’ shall be invalid and the cGmmand shall be rejected with an Invalid Parameter Substatus. An ID of x’01’
shall not he processed, but ignored and\sKipped over in the parameter list. An ID of x’02’ shall identify this parameter
as a contirjuation of the preceding parameter of 254 octets. This ID cannot be used to continue a parameter thaf was less
than 254 ¢ctets. IDs from 10-4E;~where assigned, are defined in this clause of the document. IDs from 50-9F, where
assigned, dre command uniqueZand are defined in the command description clauses of this document. IDs from CO-CF
are reserved for the specific use.of Communication commands. IDs from DO-EF are Vendor Unique and, where|assigned,
shall be d¢fined by the vendor specification. IDs from FO-FF are reserved for use of the host system for any cpmmands
that may He interpretediby-the Host Adapter, which is responsible for issuing commands over the interface on |behalf of
the host.

5.1.3 Mesrage 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 lim

it 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

5.2.1 Fields in Command packets

§.2.1.1 P4gcket Length

Packet Lepgth contains the actual length (it may be odd or even), of the entire packet, jnchiding parameters, expressed
in octets. Packet Length does not include the two octets of the Packet Length field itselfirior any null octet required by
the Physical Interface in DOM. The slave shall use this value to perform a consisten¢y check on the packet recgived and

to determjne the presence of parameters on commands that may or may not require parameters.

NOTE — If [the Packet Length is used to control a Direct Memory Transfer and it is not trapsférred into memory with the packet, sonje means of

recreating it fin association with the packet should be provided.

5.2.1.2 Command Reference Number

The Command Reference Number field contains a value that:idéntifies individual commands from a master. [The slave
echoes th¢ Command Reference Number in a Response packeét to identify the associated command. When the slave is

capable of queuing multiple commands per addressee, the master is responsible to ensure that all active commg

nds have

unique id¢ntification. The Command Reference Number\is implicitly qualified by the port over which the comfnand was
received. Within the slave, the Command Reference Number, plus the Port ID, plus the Slave and Facility Addresses,

forms a upique identification number for each command per addressee per port, and the master may onl

reuse a

Command| Reference Number when the command.is no longer outstanding, (i.e., after receiving the Response packet for

the commfnd).

S5.2.1.3 Slave Address

The Slave|Address is a value between x’00-07°, and is included in the Command packet to assist in slave selection error
detection. [The slave accepting.a”Command packet shall compare its Slave Address against the Slave Address fi¢ld in the
Command]packet. If the contmand received contains the wrong Slave Address, the slave shall respond with the appropriate
error statys. For those eommands that may be addressed to either the slave or the facility, the code XFF’ i Facility

Address shall identify.it‘as slave only.
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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

b) Sy
A

is

Fa

Synonym address is specified in Attributes, and may affect both Physical and Logical selection,If a
declared in the range of 00-OF, the slave may be capable of responding to the Synonym at’Physical

Inferface.

is limited
[nterface.

ponym. This is an address declared by the master that refers to the facility by other than the Actual address.

Synonym
Interface

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

¢) Alias. This is an address defined by the master to refer to a data partition on a facility (which may bq referred

to

in

the range of 00-FE. Note, however, that if a Partition is defined in the ranpge of 00-0F, it has no

Physical Interface selection.

5.2.1.5 Opcode

The Opco

e field identifies the purpose of the packet and specifies thie Operation to be performed. A packet’

implicitly determines the interpretation of any parameters that are¢present.

The Opco

00-OF
10-2F
30-3F
40-4F
50-6F
70-7F
80-9F

es are interpreted as follows:

Control Commands
Transfer Commands
Combination Commands
Position Commands
Other Transfer Commands
reserved

Diagnostic Commands

AO0-BH Communication Commands
CO-DH reserved
EO-EH Vendor-Unique Commands
FO-FE| reserved

FF

Asynchronous Response Identifier

by either an Actual or a Synonym address). An Alias address is specified in Adtributes, and may be|declared

effect on

§ 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

The Opcode Modifier bits are not defined the same across all commands, and are defin¢difi each command’s d
(e.g., therp is an Opcode modifier to distinguish whether the command is to treaf the Data Address as af
DataBlocks or PhysicalBlocks - the same bit position has other meanings on cémmands that do not requi

Address).

5.2.1.7 P4qrameters

0 0
0 1 Chained Command
1 0 Sequential Command

1 1

Ordered Command

Figure 11 — Modifier octet

Individual or Queued Command

Escription

plying to
e a Data

The Pararmpeter list is used to pass command-specific information to:the slave. Each parameter is self-identifying and the

list is unqrdered unless specified as having to appear in a certain sequence. The presence, length and form
parameters depend on the command. The length of the parameéter list shall be included in the Packet Length.

5.2.2 Basjc Command Message packet

at of the

The Basic|Command Message packet shall be laid'eut as shown in figure 12 for Single Octet Mode and in figyre 13 for

Double Oftet Mode.

Figure 12 — Basic Command packet in SOM Representation

50

7 0
mso octet -2

— Packet Length —
lso octet -1
mso octet O

+— Command Reference Number —
lso octet 1
Opcode octet 2
Common Modifier |Opcode Modifier| octet 3
Slave Address octet 4
Fub;(;ty Address octer O
octet 6

/ Parameters /
octet n
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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 6
va Parameters +
octet n

Figure 13 — Basic Command packet in DOM Representation

If two parameters were present, in single octet mode, the first of five octets (Parameter Length & Parameter ID + a

three-octe]
17-octet t1

If two par
three-oct¢
18-octet t

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

ansfer, and the parameter list would appear as shown in figure 15.
7 BUS A 07 BUS B 0
octet~6 Parm Length of 04 Parameter ID octet 7
octet 8 1st Parm Octet 2nd Parm Octet octet 9
octet 10 last Parm Octet Padding of x'00' octet 11
octet 12 Parm Length of 02 Parameter 1D octet 13
octet 14 1st Parm QOctet Null Octet octet 15

t field), and the second of three octets (Parameter Length + Parameter ID + a on€’octet field), wpuld be a
ansfer, and the parameter list would appear as shown in figure 14.

ameters were present, in doublé.octet mode, the first of five octets (Parameter Length + Parametdr ID + a
t field), and the second of three octets (Parameter Length + Parameter ID + a one octet field), wopuld be an

Figure 15 — Parameter List for 18-Octet Transfer
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mand 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 i

imolcit P

5.2.3.3 Transfer and Other Transfer Command packet
Unless it i§ implicit, Transfer Command packets require that the Extent parameter be appended,ta_the basic
$.2.3.4 Combination Transfer Command packet (optional)
Combinatipn Command packets typically require source and destination Combination Extent . The Extent pa

may be either explicit or implicit and are command specific.

5.2.3.5 Diagnostic Command packet

Diagnostic

5.24 Trarn

Parameter
Error Log.

The conter
When tran
is included
When tran:
that exceed
slave shall
The mastes

the Comm

5.24.1 Wi

Acitian—C =1 1 vy I that th ) Y $ Py I Lol 1 1 4
PG oS TOUIT CoOTHTIa T PJat RCTS TO IO I AT IO TEATCOIT Palaul\/t\/l UC ayybuuuu U UIC UasdIv 1.4

Command packets typically require parameters.

sferring parameters as data

and since there is no required,ordering of parameters, it may be impossible to know what the contents
bferred generally, the listymay contain different kinds of parameters as they are self-identifying. Param|
254 octets use continuation parameters. If parameters are transferred by the slave as data in DataBl
pad with zeros up-t0.the DataBlock size in use.

specifies theisize of the transfer. If there is a Request Parm parameter present, it shall immediately]
ind Extent.used for that purpose.

iting

acket.

acket.

rameters

lists may be transferred as data with Diagnosti¢.commands such as Read/Write Defect List and Repd/Write
The parameters shall be transferred in as similar a manner as is possible to the way in which data trapsferred.

ts of the parameter list may be transferred-specifically (by using Parameter ID in appended Request pafameter)
or generally (with no specific Parameter ID appended).

sferred specifically, only one kind of parameter should be transferred as data. Since no parameter information

contain.

cter lists
bcks, the

precede

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 re

As an exan]
the list is tr
as are need
block shall

If transfers
transfers. If
size, then i

If the masts
set the nu
may or m
displaceme

If more thd

transfers shiall be of the size identified in the Command Extent, except thelast, which shall terminate the Chain

and report

NOTE — If th
terminate whq

5.2.4.3 Example

On a Read
residual wq
parameter

g;,b

issue the command with a Request Parms parameter appended to obtain the information as data.

ple, if data transfers between master and slave are set up to be transferred in DataBlocks of 512 ¢c¢t
ansferred in as many DataBlocks of 512 octets as is needed. Data transfers continue until as many-Da
ed to contain the whole list have been transferred. Full DataBlocks shall be transferred; any~remai
be padded with zeros.

are not multiplexed, then the slave shall transfer parameter lists up to the limit defined in attributes
may use Pause to interrupt the transfer to the master.

br needs to limit the size of data transfers, the Count field of the Command Extent parameter may bg

er of DataBlocks (or octets depending on the command modifier) to dransfer. The maximum tran
not be less than the length of the parameter list to be transferreéd. “The Address field shall sp

ht from the beginning of the parameter list.

n one transfer is required, then the master should issue multiplé commands in a Chain or Order.

a residual in the Response Extent.

le master does not know how much data is to be expected, it has tQ\issue multiple commands and be prepared to have the Chai
n the slave has no more parameters to transfer.

Defect List command, the DataBlogck(size is 512 octets and the slave has 44 entries in the defect
uld be of the number of DataBlocks not transferred; that is, if the command had used the Comman
ith a count of 10, then for both-examples the Response Extent would contain 8 as the residual.

5.2.4.3.1 General
The packet length column in figtire 16 specifies the length of the parameter list, not the size of the DataBlock
Pkt Parm Parm Parm Parm
Lth Lth ID Lth 1D
Octet: 0-1 2 3 4-255 256 257  258-509 510 511
value: 510 253 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

ets, then
taBlocks
nder per

for data

the slave contains insufficient buffering or is otherwise unable to transfer the completeTist up to the maximum

used to
sfer size
ecify the

All data
r Order

h or Order

list. The
d Extent

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: 0-503 504-511
Value: 42*entries 8 octets of 43rd entry
Octet: 0-3 4-15 16-511
Value: 4 octets of 43rd entry 44th entry zeros as padding

Figure 17 — Example of Defect List parameters as Naked Data

5.3 Operation Response Message packets

Responsep by the slave occur as message packets issued to the master via Information Transfers. There is a lifit of one

response per Information Transfer.

Responses may 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 initiatéd.

Response packets contain status to notify the master of the results of a command, or of an asynchronous event. The first
six octets|echo the contents of the Basic Command packet. The next twg octets contain the Response Type and Major

Status.

Interrupty are used at the Physical Interface to request the master-to read any pending Response packets.
packets afe not necessarily returned to the master in the order.of their completion.

5.3.1 Fields In Response packets

5.3.1.1 Ppcket Length

See 5.2.111

5.3.1.2 Command Reference Number

This field is echoed from the ‘€ommand packet.

5.3.1.3 S]ave address

This field is echeed'from the Command packet.

5.3.1.4 Facility address

Response

This field is echoed from the Command packet.
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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 RIpenge—’Hpe
The Response Type is a 4-bit encoded field (bits 4-7 of octet 7) that identifies the packet being presented-by the slave.
The respopse shall have the following format:

Bit | Description

0 reserved
1 Standard Command Completion Response
Control
Position
Transfer
Other Transfer
Diagnostic
Not Recognized
reserved
Extended Command Completion Response
Combination Transfer
Asynchronous Response
Transfer Notification
Imbedded Data Response
F reserved

oV &~ W N

~
0

5.3.1.8 jor Status

Major Stafus is a 12 bit field that tells the master whether the command succeeded or not. All slaves shall return the same
status codes for similar situations. The field is bit significant and each Major Status is given a bit code from 0-B (0
corresponfls to bit 0 of octet 6, and B corresponds,to bit 3 of octet 7). The Major Status categories and their gssociated
Substatus [are listed in 5.4.

5.3.19 PI:ameters
The response parameter list is used to pass response-specific data to the master. The presence, length, and for:rat of the
J

parameters are variable. TheJength of the parameter field(s) shall be included in the Packet Length. Parameters are self-
identifying and 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 *

U

ol Aol al E Y A-alel .
STAVeRGGTTSS TaCT T Uy ARGGTeSS octTetT

F'S

Py
octTeT

o

octet Major Status Resp Type| Maj Stat| octet 7

o]

octet
Parameters /

——

* Echoed from command

5.3.3 Response packet parameter requirements

5.3.3.1 Control Response packet

Control Response packets need consist only of the basic packet. Thete dre no required parameters.

5.3.3.2 P¢sition Response packet

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

5.3.3.3 Transfer and Other Transfer Response packet
Transfer Response packets need consist only-of the basic packet. When a transfer is Not Successful and thd extent is
explicit, the slave shall append the Response Extent parameter to the basic packet.
5334 CImbination Transfer Response packet (optional)

Combinatjon Response packets may require two Combination Response Extents, even if successful. The presencd, absence,
and number of CombinationResponse Extents required on success or failure is specific to the command.
5.3.3.5 Djagnostic.Response packet

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

5.3.3.6 Asynchronous Response packet

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 as a

Transfer

Notificatiopr }Jalaulcic1 (sce 5.5.1).

The Transfer Notification packet is required unless the master issues Individual commands with Facility S¢léction, or if

the slave apd facility are integrated.

The Transfer Notification packet is always required whenever a READ AT FIRST AVAILABLE,DATA comm

and is to

be executedl, because the Read at First Data parameter is appended. The master shall be provided with this padket prior

to acceptirlg any data (see 10.2).

5.3.3.8 Impedded Data Response packet (optional)

This packeft is used to make small data transfers (typically less than eight octets).in the parameter field attach
response. Up to 254 octets of data may be appended in this response. More/than one Imbedded Data Respon
may be trapsferred in answer to one command.

ed to the
€ 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 §TATUS| RESP MAJOR
CoQgE TYPE CODE
Octeq 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 (Rarameter ID 'x3')
- |Intervention Required (Parameter ID 'x4')
- Alternate Port Exception (Parameter ID 'x5')
- Mgchine Exception (Parameter ID 'x6')
- Conmmand Exception (Parameter ID 'x7')

Paifameter ID 'x! 1 for Slave™Major Status

2 for Fagility Major Status

nu

Figure 19 — Types of Substatus and Responses

5.4.2 Su

There may be more‘than one Major Status presented (except if Successful). All Major Status categories except $uccessful
have detajled Substatus to identify the specific item that caused its presentation by the slave. This detail is prgsented in
the parameter field that has as its ID in the low-order four bits, the encoded value (0-A) of the Major Status cofle. Status
is reportefl for the addressee on non-Combination commands or for the dominant slave on Combination confmands in

accordan g Ot Subaddresses for Combination commands, it
is supplied in the Combination Response Extent (see 5.5.5).

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.

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
2 Attribute Table may be Corrupted
1 Addressee Busy
0
to reserved
04f O
05- n EXTENDED SUBSTATUS (if any)

5.4.2.1.1 Not P-Available

The selectd

5.4.2.1.2 Not Ready

The selectq
operator if

5.4.2.1.3 Not P-Available transition

This is prg

command 3ddressed to it was accepted.

NOTE —If t

54.2.14 N

This substg
command 4

NOTE —If t

54.2.1.5

ot Ready transition

ddressed to it was accepted.

ysical Link failure

d addressee is not powered on, or is not installed, or the port is disabled.

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

he transition had occurred before the Command packet was accepted, the status would have been Not Ready.

d addressee cannot execute its intended functions. Theaddressees’ Not Ready condition may be cleared by
tervention (e.g., a facility made ready by the mounting of a tape volume on a tape unit).

sented by the slave to advise the master that a facility has become Not P-Available since the tinje that a

tus is presented dy,'the slave to advise the master that a facility has dropped ready since the tinje that a

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 Attribute 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-parametersforAlternate Port-exeeption——————

Q|LTH|ID|OCTET|X/b|DEF 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 Priority Reserve issued

The addrgssee has been instructed to release allegiance to this port because of a Priority Reserve from an alterpate port.

5.4.2.2.2 Attributes updated

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

5.4.2.2.3 [nitialization completed
The addressee has completed an {nitialization procedure (that may have affected this port) which was originated by a Reset
from an alternate port.

5.4.2.2.4 Format compléted

The addrgssee has-completed a FORMAT command from an alternate port.

5.4.2.2.5 Faeility-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")

Machine Exceptions are the result of a machine condition detected in the slave or an attached facility. Seme| types of
Machine Hxceptions are peculiar to an operation (e.g., Data Check exceptions can occur only in ¢onnection with
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 Writée(Protected
Queue Full

Command Failure

02

2 NVHNHFAFUVOANO =N WNS~VONN

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

OFPVIOANNO=TNDWSrUON

(V]
i

5.4.2.3.1 Afldressee no longer busy

The addressee is notifying the master that it is no longer busy.

Device Generic Command Set for Magnetic and Optical Disk Drives 61


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

ISO/IEC

9318-3 : 1990 (E)

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 becom

e P-Available.

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.

5.4.2.34 (

There has

Dperation timeout

been a failure condition in the addressee that has been detected by an internal timeout niéehanism.

5.4.2.3.5 Physical Interface check

The slave
or parity
5.4.23.6 §

An internd
contents a

etected a check condition on the Physical Interface (e.g., invalid sequence genération by the "state
rror on the bus or buses).
lave-Initiated reset

1 condition caused the slave to initiate a reset; the master shall\assume all outstanding commands a
fe either lost or suspect.

5.4.2.3.7 Environmental error

Some con
temperatu

fe sensor alert).

5.4.2.3.8 Power fail alert

The slave

of the Response packet shall contain the-address of the affected facility, or XFF if it is the slave itself.

5.4.2.39 Data Check (on raw data)

The maste

5.4.2.3.10

The slave

I has requested rawdata and the addressee has detected a data error.

Uncorrectable Data Check (on perfect data)

letected a data error that has persisted after the slave has exhausted all possible recovery actions.

operationst the malfunction may have caused invalid data to be recorded.

machine"

hd buffer

lition internal or external to the addressee has been detected that may cause a failure condition(s) (e.g.,

has detected an impending power failure condition in itself or an attached facility. The Facility Address field

On write

54.2.3.11

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 comipand in execution encountered a condition that caused it to complete correctly but unsuccessfully (e.g., a
COMPARE of two files detected a discrepancy).

5.4.2.3.15 | Read access violation

An attempt was made to read on an addressee that had been protected via Access Permits.

5.4.2.3.16 | Write access violation

An attempt was made to write on an addressee that had been protected vidcAccess Permits.

5.4.2.3.17 | Data overrun

This can dccur during direct data transfer, or if the slave has a buffer that was not adequate and the buffer overran during
a read or p write operation.

5.4.2.3.18 | Reallocation space exhausted

Space reqpired for reallocation of data due to.mledia defects is not available; that is, all space assigned for that purpose
has been ¢xhausted.

5.4.2.3.19 | End of media detected

The addrgssee has detected the end of the media (e.g., the point on tape beyond which the addressee cannot prite).

5.4.2.3.20 | End of extent)detected

The addrgssee has detected the end of the extent (e.g., a File Mark on tape). (On disks, end of partition is d¢tected by
a boundary checkiat command validation and is reported as Command Exception.)

5.4.2.3.21 “Ymrexpected mraster—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 addrepsee has detected a failure on the communications logical link (e.g., failure of the remote entity t0 r¢spond to
the commpnications protocol).
5.4.2.3.25 |Position lost

The addrefpsee has lost knowledge of its position on the media (e.g., a tape has not completed)a block and has njo current
reference o judge its position).

54.24 Canmand Exception (ID=’x7’)

This statup code is used to report invalid or incorrect values in both the basic packet and parameter list (if any). A
command fis also invalid if the packet was too short, or did not contain all\the parameters required by the Opgode. This
status is nprmally presented before command initiation, although slaves may be unable to detect some invalid vallues until
after perfqrming some part of the command.
Table 8 — Substatus parameters. for Command Exception
@A[LTH|ID|OCTET |X/b|DEF SUBSTATUS PARAMETERS
S|n+1]17|01-04 COMMAND EXCEPTION STATUS
or 01 7 Invatid Packet Length
27 6 Invalid Command Reference Number
5 Invalid Slave Address
4 Invalid Facility Address
3 Invalid Selection Address
2 reserved
1 Invalid Opcode
0 Invalid Modifier
02| 7 reserved
6 reserved
5 Invalid Extent
4 Out of Context
3 Invalid Parameter(s)
2 Missing Parameter(s)
1 Reserved Value Not Equal to Zero
0 Invalid Combination
03| 7 Not at Initial Position
6
to reserved
04 O
05- n 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 Address 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 Address in the Command packet is invalid.

5.4.2.4.5 Invalid selection address

The facility|selected at the Physical Interface does not match the facility address-supplied in the Command packet. The
slave shall pse the Physical Interface address when reporting Class 1 Interrdpts to notify the master of the Cpmmand
packet errop. The Response packet shall contain the same facility address.that was contained in the Command [packet.

5.4.2.4.6 Invalid Opcode

The Commpnd packet contains an invalid or unsupported Opcode.

5.4.2.4.7 Invalid Modifier

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

5.4.2.4.8 Invalid Extent

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

5.4.2.4.9 Opt of context

The slave eficounters a.command that it considers to be out of context and therefore cannot process it (e.g., a RESUME
command without 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 combination

The addressee has detected that two valid, but mutually exclusive, options have been selected by the master (e.g., 7-Track
and Phasg-Encoded options on a tape drive).

5.4.2.4.14] Not at initial position

The addrgssee has been instructed to perform an operation that is only valid at its initial position (e.g., a tap¢ may only
allow a density change at load point).

5.4.2.5 (Jommand Aborted (ID=’x8’)

If a comfnand is terminated by an ABORT command, this status cedé. is used in the Response packet of t
command. Any other commands that may be linked to the one ABORTed shall also be terminated. A com

Le aborted
and need

not necepsarily be aborted explicitly (e.g., a failure in one command of a Chain, Sequence, or Order shallf cause the
remaining commands 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)

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 commiand related to this Response packet was not executed, but was terminated because a prior command| that was
chained to| it failed to complete successfully.

5.4.2.5.6 Command order terminated

Command|Ordering was terminated because this command failed to complete successfully:

5.4.2.5.7 Jnexecuted command from terminated order

The commjand related to this Response packet was not executed, but was germinated because a prior command that was
ordered tq it failed 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

Q(LTH|ID[OCTET

X/b

DEF

SUBSTATUS PARAMETERS

S|n+1/19/01-04
a4

oF

CONDITIONAL SUCCESS
) .

dagl

5.4.2.6.1 1

In this rex
informati

regular mg
the commj3

29

02

03

04

05- n

~+
(o]
o NO—_NVNUWHAUVIONO=2NUWRARUINNO =MW,V N

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 Reguested
Parameter Update Requested
Asynchronous Event\Occurrence
Master-Terminated Transfer

reserved

EXTENDED\SUBSTATUS (if any)

Llogging data appended

68

onse, the slave is advising.the master that it has appended information that relevant to be logg
may directly or indirectly be the result of command completion. For example, laser printers that require
intenance based on usage may provide the statistics that indicate maintenance action is desirable; a
Ind in execution at the’time a particular usage counter overflowed.

ed. Such

result of
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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 ABORT received: Not Operational

An ABOR[T command was issued to a facility that is Not Operational.

5.4.2.6.5 Anticipated error
The addressee has detected a condition that may result in future error conditions (e.g., ondisk seek, retries were[needed).
5.4.2.6.6 Anticipated data error
The addregsee has detected a condition that may result in future data errefs (e.g., successive retries were ngeded for

reading dafa from the tape or disk.

5.4.2.6.7 Reallocation required

The addregsee has detected a data error condition that requires reallocation action (e.g., an unrecoverable reagl error).

5.4.2.6.8 Reallocation discontinuity

The slave r:ls automatically reallocated a block that contained a data error and the reallocated data is now no jonger in
close proximity to the blocks previously contiguous to it.

5.4.2.6.9 IDyefect Directory threshold exceeded
The thresHold within the addrésse€’s Defect Directory has been exceeded, indicating that there is a limited npmber of
entries remhaining for adding_more defects.
5.4.2.6.10 |Error retry performed

The addressee Has-completed the command, but error retry had to be invoked.

NOTE — Erfor Retry 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.
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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

The slave [detected an internal machine error that did not preclude execution or continuation of the current g

5.4.2.6.15

The addrassee has received a release command for which there is no reservation.

5.4.2.6.16

The addressee has executed a diagnostic command that provided more information than can be returned in a |
The addressee is requesting that the master issue a DIAGNOSTIC CONTROL command.

5.4.2.6.17

The mastgr is requested to capture the contents of the Error Log“{(which contains manufacturer-dependent infi
because the threshold has been exceeded. The log action should-be performed in addition to any other master a
is specifiefl.

NOTE — It

provide an Hrror Log.

5.4.2.6.18

The addressee has received a commandfrom the master that would result in creating a volume that may not b
on another device (e.g., a tape drive may have executed several successive ERASE commands and created a g

increased

5.4.2.6.19

The addr
POSITIO

5.4.2.6.20

Soft error

Release of an unreserved addressee

Request Diagnostic Control command

Error Log request

s not required that all slaves be capable of providingan Error Log, and a master should not be required to capture same of

Non-Interchange volume

Retention-required

CONTROL command with the Retention modifier set.

ommand.

Response.

rmation)
ction that

slaves that

readable
ip that, if

by another ERASE command, would cause the tape to appear blank when read). This status will continue to
be presenfed until the masterdinitiates a command that does not violate (or compound a violation to) the 3
interchange standard.

pplicable

equires a

Fsce has successfully completed the operation, but has detected that it is losing tension and r

End 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 asynchfonous event has occurred that may be described further in Extended Status.

5.4.2.6.24

The previa

5.4.2.7 Ing

This statug
Reference

Master-Terminated transfer

us Information Transfer, which had a Master Termination parameter, is ternfiiated by the master.

omplete (ID="xA’)

is used to advise the master that an otherwise successful comfmiand did not complete. If the Q
Number remains active, then the command is one that can besRESUMEd or LINK RESUMEGJ.

Table 11 — Substatus parameters for Incomplete

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

S|n+t1{1A|01-04 INCOMPLETE.SSTATUS
or 01 Command May Be Resumed
2A reserved
CORY(Source Space Empty
Response packet Truncated
Setect 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—_MNWWHFUVINNOSF~TTONNOWSNUVON

03

reserved

~+
o

04
05- n EXTENDED SUBSTATUS (if any)

o

ommand

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.

5.4.2.74

The Slave
slave.

54.2.7.5 ¢

The slave

remote hqst.

5.4.2.7.6 1]

The slave
from the 1

5.4.2.7.7

The mastg
to be alre

5.4.2.7.8

A frame READ or WRITE was issued\to a communications link that was not already established via the C(

command

5.4.2.79

The addrd

5.4.2.7.10

Link not connected

belect Subservient slave

to-Slave transfer in execution requires that the master select a subservient slave to be used by the

Connect unsuccessful
jssued a CONNECT command to a facility or logical link and did not receivea Connect Acknowledge
Disconnect unsuccessful

emote host.

Connect Identifier already assigned

r has issued a Connection Identify parameter-in the CONNECT command that the slave or facility
hdy assigned to another logical link.

Beginning of Media (BOM) detected

ssee has deteCted the beginning of the media (e.g., a tape that was reading backwards has run out 0

End of Media Warning (EMW)

The addrdss€e is approaching the end of the media [e.g., a tape has sensed the End of Tape (EOT) marker].

dominant

from the

issued a DISCONNECT command to a facility or logical link and did not receive a Disconnect Acknowledge

nas found

DNNECT

[ tape).

5.4.2.7.11

End of extent detected

The addressee has detected the end of an extent (e.g., a File Mark on tape).

NOTE — On disk 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 Pata length difference
The addrespee has not transferred all the information specified in a transfer command. On a tape that 1S ‘writing variable
blocks, thig shall cause a short block to be written.
5.4.2.7.15 Block not found

A specified| (either implicitly or explicitly) block address could not be found by the addressee (e.g., a tape drive gxecuting
a Position Control command, where a block numbering sequence error was encountered).
5.4.2.8 Sug¢cessful

The command was successfully completed, and there are no other Major:Status posted. There are no Substatus cgnditions
associated with Successful status.

5.4.2.9 Message/Microcode Exception (ID="x3’)

This status|code is used to indicate that a message is being'sent in the response, or that a failure related to microcode has
occurred.

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 o1 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
04f O
05- n EXTENDED SUBSTATUS (if any)
* Mutually exclusive
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54.29.1

Microcode Data not accepted

The slave did not accept microcode being loaded.

54.29.2

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.

54293

The slavg is unable to IML itself.

54294

The slavg included a message within Extended Substatus for the master.

5.4.2.9.5

The slav¢ encountered an error during execution that is within its own microcede.

5.4.2.9.6

The slavg encountered a failure condition that resulted in the idéntification of a Field Replaceable Unit (}
Extended Substatus contains a message in the following format:

05-0
07-

5.4.29.7

The add

conditiops are met.

54298

A port Has executed a Porf-Response command. Appended after the Message/Microcode Substatus parametg

Mask pa
identifie

5.4.29.9

The Extdnded substatus (5.4.3) includes all of the status provided by the facility (e.g.. if an IPI-2 device is att:

StaveUmableto IME

Message

Microcode Execution error

Failure message

b FRU Number
ASCII Text
Port Disable pending
Fessee has received a manual or.programmed Port Disable command that will take effect when t

Port Response

ameter, which idéntifies the port that issued the command, and a Response Information parameter (if
the information from the port that issued the command.

Facility status

"RU). The

he Disable

er is a Port
iny), which

Extended Substatus contains 32 octets of Status and Extended Status of the facility).

ched, then

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.
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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 parafneters are used on many commands and are grouped here as being common in usage across implemg ntations
of the devi¢e-generic command set for different types of devices.

T_‘.‘_AL‘,...

Under eacI command description, ail parameters associated with the command are lisied, except for the [TTansier
Notification parameter, the Invalid Parm parameter, and the Missing Parm parameter. These are,not listed becquse they
apply on eyery command issued, and their repetition serves no useful purpose.

5.5.1 Tranpfer 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-defined of master-
defined algprithm), the sequence in which they are to be completed. The Command Reference Number provided in the
Transfer Nptification response is the means by which thé slave advises which command is about to be executgd. If the
master proyides a Transfer Notification parameter with(@ command, the slave is required to retain the parameter nd echo
it back to the master as a parameter appended tothe Transfer Notification response (if any).

The paramgter contains the implementation-dependent information of the master, which may be used for a nymber of
different r¢asons associated with architecture and memory management techniques. One example of the| type of
informatiof that may be contained in this;parameter would be routing information for a system that has virtualf memory
management.

The conterfts of this parameter are dlways 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 could contain
informatiof such as an algerithm which the slave understands to mean that it must properly sequence the transfer to the
master. Su¢h uses of thig’parameter are not defined in this part of ISO/IEC 9318, and it is assumed that the contents of
the Transf¢r Notification parameter are transparent to the slave and echoed back to the master.

It is the slgve’s reSponsibility to prepare the master for a subsequent data transfer when it is ready to initiate same, by
issuing a Transfetr Notification Response packet to the master. The Transfer Notification parameter shall be echoed to
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.

Table 14 — Command Extent parameter

Q(LTH|ID|OCTET |X/b|DEF COMMAND EXTENT PARAMETER
Min+1131]01-04 Count
05-08 Data Address

The interpretation of these fields is dependent upon the selected device type, the specified command, and the opcode

modifier 4

Command packet.

5521 C

The Cou
of octets

unt

its. The value is an unsigned binary number of either blocks or octets, depending on the_modifier uyed in the

is interpreted by Position commands as required. On a Transfer Command, the Count identifies the number

5.5.2.2 Data Address

The Data

data trans

example:

-

- 0

The slave

plus Count).

If the Dat

5.53 Re

ponse Extent parameter

r blocks requested to be transferred.

ylinder, Head, and Sector (CCHS) for the PhysicalBlock address of disks;
- Blocks and File Marks for the PhysicalBlock address of tapes;
ataBlock Address for the logical addressing-of facilities.

Address specifies the position on the media. On a Transfetr Command, this is the point at which tg start the
fer. The Data Address can be expressed in a number @f ways, depending on the attributes of the slave. For

is responsible to perform a boundary.check, whenever applicable, on the validity of the extent (Datg Address

a Address parameter (see 55y1M) is used in the parameter list, only the Count field shall be presented.

This parameter is added to the Response packet for all Position and Transfer commands that required extent information,
or did nof complete suecCessfully.
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Table 15 — Response Extent parameter

Q|LTH|ID|OCTET |X/b|DEF RESPONSE EXTENT PARAMETER
STRFT32T01T-04 Residuat—Ccount
05-08 Data Address
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5.5.3.1 Residual Count
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This field contains the value remaining to be transferred. The value is an unsigned binary number of either blocks or

octets, dep

ending 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 shall contain the

number rema

ining to be transferred, including the one in error. The data in error was not transferred.

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 trangfer command terminated with a recoverable data error because the Transfer parameter requested Stop on Data

Error, and| Data Recovery was On, the Residual Count shall contain the number remaining to be transferred

including

5.5.3.2 Dajta Address

This field @
modifier b

valid).

If the Datd

5.5.4 Compination Command Extent parameter (optional)

There may
Extent par
the master
a source fil

Not all slay

The Com
on behalf
parameter
(e.g., tape)
ordered pa

All combiaation commands provide the ability'to have one or more extents for the source and destination sub-ad

e one on which the data was recovered since the recovered data was transferred.

Address parameter (see 5.5.11) is used in the parameter list, only. the Count field shall be presente

pmeter (with different slave and facility addresses).may be defined for a source or destination. It is po
to create relatively complex combination commands. As an example, to back up disk files, a master m4
e that is spread over more than one extent on more than one facility to a reel of tape on the destinatio

es offer the full functionality of the combination commands, and their abilities shall be defined in a

and packet addresses either théslave or a facility. If the addressee is the slave, it shall execute the
f the master. If the addressegisa facility, all operations are restricted to that facility. Each Combinatig
identifies a subaddressee @nd’its extents. In the case where a subaddressee has no address range infi
the Combination Extent parameter contains only octets 00-03. Where there are address ranges to be §
Irs of fields define the-Count and Data Address.

, but not

ontains the address of the next block or octet to be transferred consistent with'the setting of the Data Recovery
t. There are considerations associated with End of Media, End of Extent,(ot ‘both, which affect the ability of

the slave t¢ place a valid value in this field (e.g., if status is given for End of Medid-Or End of Extent, the addrgss is not

be more than one address range within a Combinatien Extent parameter, and more than one Conjbination

bsible for
ly COPY
n facility.

ttributes.

dressees.
peration
n Extent
brmation
pecified,
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5.5.4.1 Slgve address

This field

5.5.4.2 Fafility address

This field
this field s

5.54.3 Mg
Bit 7
Bit 3
Bit 2

Bit 1
Bit 0

5.54.4 C(Imt
If extent information is required, this field is always the first of an ordered pair, and the pair may be repeated|

times as th

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 O=Forward 1=Reverse
2 Addressing O=DataBlock 1=PhysicalBlock
1 Data Recovery 0=0n 1=0ff
1] Count 0=Octet 1=Block
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 used when the slave in control of the facility is addressed as sourcecordestination.

s used when the facility is being addressed as source or destination. If the facility is integrated with
hall be set to X’FF. The Facility Address shall match the addressee if the addressee is a facility.

pdifiers

This bit identifies the parameter as a primary (typically, the source) or a secondary (typically, the des
extent.

This bit establishes the direction of-data transfer.

This bit identifies whether physicalor logical addressing is used.
This bit defines whether or not data recovery is required.

This bit identifies whether block or octet counts are used.

Cre are extents.

5545 D

This field jsCalways the second of an ordered pair with the Count. If there are multiple extents to be transfe

Address

he slave,

tination)

as many

rred, the

e L .
ordered pamrIsrepatcaasmany-tmes—as mrecded:

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 address

This field contains the address of the slave in control of the facility to which the response applies.

5.5.5.2 F4cility address

This field contains the address of the facility to which the response applies (X’FF’ if slave and facility are integrated).

5.5.5.3 Mpdifiers

The contepts of this octet are echoed(by the slave.

5.5.5.4 Rgsidual Count

This field [is zero if the.éxtent has been depleted; otherwise, it contains the count of the number of octets or blocks
remaining|in the extent:{This field may have a value even if there were no transfer errors (e.g., a COPY command with
a larger Destination exXtent than Source shall have a Destination extent residual).

5555 Dfrta 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, associated with the addressee (primary or secondary) shall be appended and use the sanle format
as that degcribed in 5.4. Extended Substatus, if any, shall also be appended, unless inhibited by Attributes:

5.5.6 Accgss Key parameter (optional)

If the slav¢ provides ACCESS PERMITS to read-protect or write-protect areas of the mediaj-then every opergtion that
accesses sych 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 Accesp 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 Res¢rved

5.5.8 Resérved

5359 Inind Parm parameter (optional)
This parameter is used by the slave as\a’response to identify invalid parameters of the command being initiated.

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.

I'able 20 — Missing Farm parameter

@|LTH|ID|OCTET |X/b|DEF MISSING PARM PARAMETER

S{n+1|39 01 ID
n ID Repeated as many times as needed

If the slavg can determine that it was not given a complete set of parameters, but cannot‘specifically identify|which is
missing, th¢ parameter shall consist of the Parameter ID and no ID fields.

5.5.11 Datph Address parameter (optional)

This paramgter is used when the four octets of Data Address in the Extent parameters are insufficient, or if there jis a need
for the magter to use Absolute Addressing. The Absolute Address modifier in the parameter overrides the settipg of Bit
2 in the Operation modifier of the command.

For some devices (such as optical disk), the master may use "broad' addressing (such as bands), and the slave jneeds to
advise the aster of the exact location at which the data shall be-placed. On a WRITE command, the slave may append
this paramgter to the Transfer Notification packet to inform the master of the actual starting position on the media where
the data shpll be 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 ma_ls_rr may choose from several alternatives in the manner that the slave is to handle a transfer to thel recording
media. The usage of these alternatives is not typical on every transfer between slave and master, but is required to ensure
that certdin 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 Error
reserved
reserved
Compare - use<buffer under slave control *
Compare - master repeat transfer *

O—=_NWHrUVIONN

02 Read Tnansfer 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

oOHrVIO N

* mutually exclusive

5.5.13.1 |Verify

If the Verify medifier is set, the slave shall perform an implied read operation following a write to the medial This may
be done [o_€nsure the integrity of the recorded data by using the error detection/error correction code(s) of the device.
The verify ‘Operation is performed following writing. The facility shall access the block specified by the Datp 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

82 Device Generic Command Set for Magnetic and Optical Disk Drives


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

ISO/IEC 9318-3 : 1990 (E)

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 blockand completing at the last blockon-the media

5.5.13.3 Certify
The Certify modifier applies to the FORMAT command. When it is set, the slave shall perfortiwhatever actions are
necessary|to ensure that all recording spaces are free of defects.
5.5.13.4 $top on Data Error

If the Stop on Data Error modifier is set, the slave shall stop data transfer immediately following a block on which some
error recvery action had been taken. If a multiple block transfer is in progress, the transfer shall be completed as
Conditionjal Success, and a Response Extent is required, which includes the Residual Count. The master shdll have to
recognize|that a Residual Count greater than zero requires the transfer to.be re-requested beginning at that point.
5.5.13.5 Compare
If one of the Compare modifiers is set, the data previously written by the slave shall be read back and compared. The

source of[the data comparison shall be either retransmittedby the master, or from a buffer under the slave’s control.

5.5.13.6 Threshold

If the Thieshold modifier is set, then the contents of the Count field in the Command Extent parameter of the current
command|shall be interpreted as a ’threshold’such that, in the presence of no errors:

a) If the number of octets in the-block is less than or equal to the threshold, then the entire block is tyansferred
nprmally and a Command Completion response indicating Successful and containing a Response Extent parm with
a(residual count (Thresheld= Number of Octets Transferred) shall be returned by the slave. The chain shall not
b broken and all subsequent commands shall execute normally.

b) If the number of:Ogtets in the block is greater than the threshold, then the part of the block up to the|threshold

cpunt is transf€rred and a Command Completion response indicating Incomplete Status with the Blogk Length
ifference bit’set and containing a Response Extent parm with a zero residual count shall be returjed by the
slave, thus.breaking the chain. After the completion of the command, positioning shall be as after a non{threshold
copmmand:

In all oth¢r-téspects 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.

5.5.13.8 Response conditions (octet 3 bits 7-4)

The master
have the s
(6.3.4.14).

5.5.14 En:Epsulation parameter (optional)

This para
from the ad

§.5.15 Part

There may
areas, and i

can override the setting in attributes, for the duration of this command, by the use of these mddifig

ter may be used by the slave or the master to encapsulate information that ¢annot be passed direg
dressee, and the contents may or may not be structured as an IPI parameter,

Table 24 — Encapsulation parameter

@|LTH|ID[OCTET|X/b|DEF ENCAPSULATION PARAMETER

B|n+1{3D|01- n Contents to be passed

ition parameter (optional)

pe more than one addressable area on some addressees. This parameter provides for the identification
s used whenever the area that a commandis to execute upon is other than the default data partitio

Table 25 — Partition parameter

@|LTH|ID|OCTET |X/b|DEF PARTITION PARAMETER
B{n+1|3E 01 Partition ID
02 reserved
03¢ n Vendor specific

1s. They

me meanings as the bits defined in the Slave Reconfiguration parameter of the ATTRIBUTES cpmmand

tly to or

of these
n.
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ISO/IEC 9318-3 : 19

5.5.15.1 Disk Partitions

90 (E)

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 Pa
00
Mainten

rtition
Default Data Partition

ance Partitions

01
02
03-(¢
Master-Defir
Mainten
08-(
Data P4
10-§
Speci f
FF

The CE par
by the man

The IML p
an Initial M

5.5.15.2 Tape Partitions

The Partiti
be the curr
followed by
The Partiti
occur at thq

Tapes retai

It is not required that position or otherinformation on attributes be saved for prior partitions, although some
e information concerning position retention and other attributes for prior partitions, or carry over a
jor partition to the new.partition; for example, recording format or DataBlock size (see vendor speciffication).

may provid
from the pr

tition defines the area reserved on the device for the exclusive use of diagnostic and other procedures
hfacturer’s Customer Engineering organization.

irtition defines the area reserved on the device for exclusive use\by the slave, the facility, or both, to
[icroprogram Load.

ent partition. If present, the Partition parameter shall cause a change to the named partition (if r¢

h

h their position within a partition between commands when the partition ID is x’00° or in the range 3

CE Partition
IML Partition
7 Slave-Unique Partitions
ed
ance Partition
F Additional Maintenance Partitions
rtitions
F Additional Data Partitions
c Usage
IPI usage (e.g., in Attributes,
to reference all partitions to

any command that accesses
partitions 01-0F)

n parameter shall precede the Extents parametepto which it refers. If not present, the assumed partit
positioning. The Partition parameter is notTequired for subsequent operations once a change has beg

beginning of a partition.
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pxecuted

execute

on shall
quired),
n made.

pn parameter without an Extent parameter in the OPERATING MODE command shall cause the change to

’10-FE’.

vendors

Itributes
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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

Mafintenance Partitions

08|-0OF Additional Maintenance Partitions

Group 2
SlavetDefined
Dafta Partition
101 7F Additional Data Partitions (112)
Mastef-Defined
Dajta Partition
80 FE Additional Data Partitions (127)

Specific Usage
F IPI usage

The masfer shall Chain, Sequence, or Order the OPERATING MODES commniafid 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 contaified in the
addresse¢. The addressee CE partition shall be contained in semipermanent storage and logically separate from storage
used for fhe Save and Restore of Attributes.

The IML{ partition provides a capability in the addressee for exclusive use by the slave, the facility, or both, to pxecute an
Initial Mjcrocode Load.

The addifional slave-defined data partitions are areas separate from, or in addition to, the default data partitjon.

The addifional 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

5.5.16.1 Cylinders

The disco

5.5.16.2 Tracks

The disco

55163 ;

The discoptinuity is due to a boundary established by a previously issued ACCESS PERMITS command.

5.5.164 ]

The discontinuity is due to the discontiguous relocation by the slave of a block that included a media defect.

5.5.16.5

The disc

5.5.16.6

ands

tinuity i§ due to the need for a physical motion on the optical disk, outside the range of a mirror a

ime

LTH|ID|OCTET |X/b{DEF STOP ON DISCONTINUITY PARAMETERS
T 3F 04 DHSEONTFINGHY—TFYPE

7 Cylinders

6 Tracks

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)

Access boundary

Discontiguous Defect reallocation

ntinuity is due to the physical cylinder boundary on the disk.

ntinuity is due to the physical track boundary on:-the disk.

Hjustment.

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

ISO/IEC 9318-3 : 1990 (E)

and responses in the following subclauses shall be as

follows:
PKT LTH Packet Length = Hexadecimal Value
REF NO Command Reference Number = Echoed Value (from Command
OP CODE Operation Code Packet)
COM MOD Common Command Modifiers = 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
xxXXX xxxx| 00 bbbb bbbb xx  xx
Figure 20 — Command packet for NOP
6.1.2 Response packet
PKT | Ech¢ed From MAJOR STATUS PARAMETERS
LTH Command CODES TYPEICODE
012345 6 7 8 through n
Xxxx eeeegeeeeeee bbbb bbbb 0001, bbbb
7654 3210 3210
Figure 21 — Response packet for NOP
6.1.3 Description
The NOP cpmmand is a null command that is issued to the slave. The slave shall perform no operation, shall not change
its state, and-shal—retu he-standard-completon—response-to-the-master—Ihe-slave-shs car-aRy-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
LTH

REF | OP |COM | OP |SLAV|FAC | PARAMETERS

NO |CODE| MOD| MOD [ADDR|ADDR
01 2 3 4 5 | 6 through n

xxxx xxxx 01 bbbb bbbb xx XX

6.2.2 Repponse packet

Figure 22 — Command packet for FACILITY OPERATION

PKT
LTH

Efhoed From|  MAJOR STATUS PARAMETERS
Command | CODES  |TYPE|CODE
7

0012345 6 8 through n

XXxxx eepeeeeeeeee bbbb bbbb 0001 bbbb

6.2.3 Description

The FACILITY OPERATION command is a "pass-through” command that allows a primitive command of
Unique ¢ommand to be transferred to the slave or facility. «Fhie command information is passed in the Eng
Parametqgr appended to the command. The format or content of the encapsulation is slave or facility dependent
specified

6.2.4 Parameter 3D - Encapsulation parameter

The contgnts of this parameter are interpreted’directly by the addressee, and may or may not conform to an IP
Unless agidressed to the slave, there wilkusually be no attempt by the slave to parse the encapsulated contenfts.

90

7654 3210 3210

Figure 23 — Response packet for FACILITY. OPERATION

Table 28 — Facility Operation parameter 3D

@|LTH[ID/|OCTET |X/b|DEF FACILITY OPERATION PARAMETERS

BYr+1{3D|01- n ENCAPSULATION PARAMETER

a Vendor
apsulation
and is not

structure.
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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 XX 02 bbbb bbbb xx  xx

7654 3210
[}: Bits 0, 1, 3 have encoded meaning of:
x'0'=Report
x'1'=Initialize x'2'=Restore
x'9'=Load x'A'=Save

Figure 24 — Command packet for ATTRIBUTES

6.3.2 Response packet

PKT | Edhoed From|  MAJOR STATUS PARAMETERS
LTH Command | CODES  |TYPE|CODE
012345 6 7

8 through n

XXXX eedeeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 25 — Response packet for’ ATTRIBUTES

The ATTRIBUTES command allows modification of-the slave or facility attributes that are used to tell the m
the addrdssee’s operational characteristics are and-to allow them to be examined or modified. The o
characteristics that may be modified in the addré€ssee are implementation dependent.

hster what
perational

The operdting mode of ATTRIBUTES is determined by the opcode modifier, which allows the master to Initialize, Report,

Restore, Load, or Save the addressee attributes. The modifiers are mutually exclusive.

The information that the slave suppli¢s or modifies, or supplies and modifies, in accordance with the command,|is specific

to the addressee identified by the Slave Address and Facility Address of the command. Unless a master
knowledge, processing of Attributes should begin by analysis of the slave’s capabilities and proceed through eac
operationgl facility.

Bits 0, 1, pnd 3 (x'1’, X2, and x’8’) are encoded. The opcode modifiers shall be as follows:

- Report requires the addressee to respond with a list of parameters that detail the attributes reques
command.

aeee—to—cat-all of 1tc atteihatoc ¢t thay

has prior
h attached

ed by the

I stinliza oll atha aactar ¢t oot o o330 o Hia. 1 ranitial ualuoc
- TIUIATILV AITUYYD LIV IIIAoTtUI iy 1\4\1u11u LIV AUUTVIOOUVUL T OUVT dI UL ' 1IT0 AlllNIUUIVY  TU T HINVIT TIHIUIALT  YaIruvo.
NOTE — These attributes may not represent a valid configuration.

- 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.

- Save allows the addressee attributes, including those associated with this command, to be saved prior to power

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

If a mastg
ATTRIBU

to modify. A consistent sequence is necessary to properly manage parameters that are common.

I wishes to find out the Initial settings of the slave (rather than the Restored settings); it i
TES command with the Initialize modifier set. The slave shall set the Attributes parameters to thg

ssues an
ir initial

factory valyies. The master issues an ATTRIBUTES command with the Report modifier set, to look at the pargmeter or

parameters

The mastel
set, and th

If the master does not wish the new values to be kept beyond Power Off, the Load-modifier is set.

If the masfer wishes the new values to be kept beyond Power Off, and Restored, by the slave after Power On,

modifier is
The maste

Some of th
and facility
slave or fa
to the addi

Within the
These repe

On facilitid
parameters
(e.g,ifad

parameter would be the same and repeated in every set of parameters succeeding each Partition parameter.

If the Rep
respond w.
a Report,
referenced

of interest.

can change the Attributes parameters by issuing an ATTRIBUTES command with, the Load or Save
s instruct the slave to act upon the new values.

set.

" can use the Restore modifier to have the slave return to its ‘previously Saved values.

, both slave and facility apply. For this reason it is impessible to clearly define attributes as belonging
Pility unless the configuration of intended use is known. Therefore, all attributes are shown as being

essee, even though some may be specifically slave oriented, and others may be specifically facility o

parameters there are sets of octets that maymeed to be repeated several times to provide all of the infq
titive octet sets are noted in the parameter tables.

s that support more than one typ€ of partition, the Partition parameter shall precede every set of
sk, that has been formatted with one PhysicalBlock size, has three partitions, the Size of Disk Physid
rt modifier is set, and(a Partition parameter with an ID of X’FF’ is appended to the command, the sl

h information on alt’of the partitions (with each set of information preceded by a Partition paramg
[.oad or Save, the“absence of a Partition parameter means the default data partition attributes 4

If any field
with a fix

parameterg such as'the Total Number of Blocks per Cylinder and Total Number of Blocks per Track need not be

are notdeéeded in a parameter, the parameter length can be cut short (e.g., on parameters 53 and 3
clock:rate and variable rotation speed has a different number of octets per track on every cyl

modifier

the Save

e attributes apply equally to either slave or facility (e.g,, number of ports). In the case of an integrafted slave

to either
relative
riented.

rmation.

attribute

for that partition. In this manper, every partition is described by a group of succeeding attribute pafameters

alBlocks

ave shall
ter). On
re to be

4, a disk
inder so
upplied.
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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 Initial 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.

- Cul’rent. After Power On, the contents are the same as Semi-Permanent memory, that is, Restored. Irldividual
Atfributes may be changed by the master performing either a Load, or a Save with parameters.

The followlng modifiers permit operations upon individual Attributes:
- Report. The current memory contents are reported to the master. If no parameters-are appended, the slave
responds with all attributes (which can be a very large length). The Request Parms parameter may bg used to
spgcifically identify Attributes.

- Lopd. This modifier requires that parameters be appended for Attributes that may be modified. The slave shall
refjlace the contents of the designated parameters in Current memory with.the ones in the command parameter

lisq (if valid).

- Saye. If this modifier has associated parameters, the command is €xecuted in the same manner as a Lgad, then
th¢ contents of Current memory shall be written into Semi-Perfranent memory.

The followjng modifiers are those that operate upon all changeable“Attributes:
- Initialize. No parameters are accepted. The contents of Pérmanent memory shall be written into Current memory.

- Rdstore. No parameters are accepted. The contents of Semi-Permanent memory are written into the| Current
mgmory.

- Saye. If no parameters are appended, the contents of Current memory are written into Semi-Permanent memory.

6.3.4 Parameters

6.3.4.1 Parameters 3A, 3E, 50

Table 29 — Attributes parameters 3A, 3E, 50

Q[LTH|ID|OCTET |X/b|DEF ATTRIBUTES PARAMETERS
B|(n+1{3A|01- n DATA ADDRESS PARAMETER (see 5.5.11)
B|n+1{3E|01- n PARTITION PARAMETER (see 5.5.15)
B|ln+1]50 VENDOR 1D
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

Device Generic Command Set for Magnetic and Optical Disk Drives 93


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

ISO/IEC 9318-3 : 1990 (E)

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 ID parameter

This parameter is made up of the following:
a) Manufacturer Identification (ISO 646/ASCII). This field contains the Vendor ID of theraddressee.
b) Manufacturer Model Number (ISO 646/ASCII). This field contains the model number of the address¢e.

©) anufacturer Revision Number (ISO 646/ASCII). This field contains the \Current revision numbger of the
adldressee.

d) Manufacturer Unique ID. This field contains a value that is a unique identification of the slave. If| the slave
anufacturer does not provide a unique value, then this field shallédbe modifiable by the master so as §o provide
aunique ID value.

€) Manufacturer Switch Settings. This field contains the settings.of switches that may be field set or modifjed on the
slave.

f) Manufacturer-Defined Fields. Any fields that the manufacturer chooses to provide (vendor defined).
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6.3.4.2 Parameters 51-58

6.34.2.1

This field

ISO/IEC 9318-3 : 1990 (E)

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 Block Size { 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
Size of’Disk DataBlocks parameter
contains-an nnqignpd hinm'y number cpprifying the size of the DataBlocks contained within the disk

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

Partition.

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)

b)

©)
d)

6.3.4.2.4 Total Number of Disk PhysicalBlocks parameter

Total Number of Blocks per Partition. An unsigned binary number specifying the number of DataBlocks contained
within the disk partition.

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.

Dtta Address. This field contains the starting address of the first block. The first data address shall always be zero.
Op disks that have a variable number of octets per track, typically within bands or groups of cylindérs,|to define
a partition requires the use of more than one set of fields, so they are repeated as many timesras-necgssary.

This parampeter follows the same format as that for DataBlocks, except that the field contents refer to PhysicalBjocks and

not DataBllocks.

6.3.4.2.5 DataBlock Sizes Supported parameter

a)

b)

<)

Stpallest Block Size Supported. An unsigned binary number specifyifig the smallest value of a range of DataBlock
sizes.

rgest Block Size Supported. An unsigned binary number specifying the largest value of the range sypported.

Increment Size. An unsigned binary number specifying the increment by which a block can increase |from the
smallest to the largest size.

There may be more than one range supported, so these fields are repeated as many times as required for the|disk. If a

block size|is fixed, the same value is duplicated in thé Smallest and Largest fields.

If a disk dan be formatted with any block size.greater than 256 up to the end of track with 20,160 octets, it vould be
representdd by one set - (256,20160,1). If only. two multiples of block size, 512 and 2048, are supported per track two sets

would be fepresented (e.g., (512,17408,512) followed by (2048,18432,2048)).

6.3.4.2.6 PhysicalBlock Sizes Supported parameter

This parameter follows the sameformat as that for DataBlocks, except that the field contents refer to PhysicalBlocks and

not DataBllocks.

6.3.4.2.7

Size of Physical Groups parameter

This pararhetet contains an unsigned binary value with the count of the number of PhysicalBlocks in a Physicgl Group.

6.3.4.2.8 Hard Disk Formats parameter

This parameter contains the following fields:

a)

b)

96

Number of Alternate Cylinders. This field specifies the number of cylinders to be taken for use in allocating
alternate tracks, alternate PhysicalBlocks, or both.

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

Attribitac Tall R + d—n—M.

6.3.4.3.1 Attributes Table conditions parameter

The follow]

a) Atributes Table May be Corrupted. If a command to change Attribiites is initiated, this bit is set and :

ar
md
to

b) At
thg
be

c) Af
ha
thi

d) Af
th
be

e) At
co
res

) Af
CO
(&

+
8ot NeSTorFea—Dy—asSTer

Attributes Table Loaded by Master
Attributes Table Saved by Master
reserved

MDD WHVIONN

o
O

B|{n+1|5A PAD WITH FILL CHARACTERS
01- n Fill character(s)

ing Attributes Table conditions may be listed in this parameter:

set to zero. If the command fails to complete successfully, then ‘this bit shall remain set to indicate t
y have been contamination by partial processing. If the command completes successfully, then this b
zero and the appropriate bit setting listed in b) throughtf).is posted.

tributes Table Initialized by Master. This bit is set by the slave to indicate that the attributes have be
ir initial values by command of the master. If the:master attempts to change any attributes after th
En set, the slave shall reset this bit to indicate;that attributes have been changed.

tributes Table Restored by Slave. This bit is'set by the slave following Power On to indicate that the
ve been restored. If the master attempts-to-change any attributes after this bit has been set, the slave s
s bit to indicate that attributes have'been changed.

tributes Table Restored by Master: This bit is set by the slave to indicate that the attributes have be
bir saved values by commangd-Of- ‘the master. If the master attempts to change any attributes after th
En set, the slave shall reset this bit to indicate that attributes have been changed.

tributes Table Loaded by Master. This bit is set by the slave to indicate that attributes have been 1
mmand of the master.~If the master attempts to change any attributes after this bit has been set, the s
et this bit to indicate that attributes have been changed.

tributes Table Saved by Master. This bit is set by the slave to indicate that attributes have been
mmand of\the master. If the master attempts to change any attributes after this bit has been set, the s
et this,bit to indicate that attributes have been changed.

111 others
hat there
t is reset

en set to
s bit has

ttributes
hall reset

en set to
s bit has

paded by
ave shall

saved by
ave shall

6.3.4.3.2

ad 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

6.3.4.4.1

The Part

defines W

partition

that is tg

6.3.4.4.2

The par

by the absolute Facility Address. Commands issued by the master can use the synonym in the Facility Addres

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. rmla Dick
) 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 | Repeatéd as many
n Actual Facility Address | timeés 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 ID | times as
n reseryed | needed

Disk Partition Definition parameter

Synonym Definition parameter

tion ID identifies the Partition*to be defined. The Facility Address (it may be an Actual or Synony
here the partition is located:~The Type of disk is bit significant and identifies the kind of disk area i} which the
is located. The Block Count and Data Address are used to define the extent of the formatted defaulf data area
be the partition. This parameter can only be issued to a formatted facility.

m address)

eter list\consists of ordered pairs in which the first octet in each pair contains the Synonym addres, followed

the slave{shall be responsible to correctly address the actual facility.

5 field, and

6.34.4.3

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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6.34.5.1

ISO/IEC 9318-3 : 1990 (E)

Table 33 — Attributes parameters SE-SF

Q|LTH|ID|OCTET |X/b 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 “*1' :F PUHYSICAL _DISK rnu:!rw
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 (us)
2B-n Vendor Specific Data
* Zerolif not fixed

Multi-Port Characteristics parameter

The first field contains the number of ports on the addressee. Thesecond field contains an unsigned binary value of the

number o
condition

[ commands that can be stacked at an alternate port before the addressee’s alternate port shall rep
or Command Reject (see 4.10.5) due to the command-buffer being full.

rt a Busy

If the master wishes to force a single switching point at the,addressee, it may force the number of commands gllowed at

alternate

6.3.4.5.2

This para

DOTts tO zero.

Physical Disk Configuration parameter

eter may be used by the master to identify the characteristics of disk drives that are not self-identifyfing to the

slave. It isfmore typically used by the slave to inform the master of the physical characteristics of the disk or diskq attached.
The folloying information shall be ngluded in this parameter:

a)

ddress of Last Data-Cylinder. The assumed starting data cylinder is zero. Thus this value, +1, sp

npmber of data cylinders (including spares) on the addressee.

b)

)

)

ecifies the

ddress of Last/Cylinder of Defect List. This value specifies the address of the last cylinder of the ddfect list.

umber_of\Heads per Cylinder. This value specifies the number of addressable heads per cylind¢r for the
adldressee:

umber 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.

e) 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.

f) Single Cylinder Seek Time. This value specifies the single cylinder seek time for moving head disk drives.

g) 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.

) 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) Write to Read 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 PJrameters 60-63
Table 34 — Attributes parameters 60-63
Q|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 Interleave Factor
04 Largest Head Interteave Factor
05 Smallest Cylinder™~Interleave Factor
06 Largest CylindervInterleave Factor
n-5:4 PhysicalBlockiInterleave Factor | Repeated as
n-3:2 Head Interleave Factor | many times
n-1:n Cylinder ~Interleave Factor ! as needed
S|n+1(63 CURRENT PhysicalBlock PERFORMANCE SETTINGS
01 PhysicalBlock Interleave factor
02 Head Interleave Factor
03 Cylinder Interleave factor
6.3.4.6.1 DataBlock Interleave_parameter
The first qctet is used to_identify whether the interleave is established by values unique to the facility, or by fagtors that
are predicjable by the_master.
When Bit|7 = 0, the-parameter refers to factors that affect transfer rate in a manner that is predictable based upon an
algorithm of blogk interleave factors. These values are as follows:
a) Sypperted. 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.

1

im

4%1)

b) Cufrent. This octet identifies the interleave factor value that is presently established for. the facility. ¢
bit|shall be set in this octet.

6.3.4.6.2 Transfer Rate parameter

Inntvidual bits 1-7 indicate the ability to cause a reduction in the transfer rate that exceeds the reductig

7 Lowest Effective Transfer Rate
-6 Intermediate Effective Transfer Rates
0 Fastest Effective Transfer Rate

ediately preceding bit. (When Bit 5 = 1, it will cause a greater reduction in the transfer ratethan Y

on of the
vhen Bit

Dnly one

a) Effective Transfer Rate. This value specifies the effective transfer rate. o0f the addressee (e.g., based on the

interleave factors used by the slave at formatting). The value is vendor"defined and typically repr
caltulation based on the time it takes to transfer one track of data in.contiguous block number sequenc
th an interleave factor of greater than 0, requires more than one-rotation.

—

w

b) Slaye’s Instantaneous Transfer Rate. This value specifies the maximum speed at which the slave can trang

its

6.3.4.6.3 PhysicalBlock Performance Characteristics Supported parameter

internal buffer(s).

esents a
e, which,

fer from

This paramgter is provided by the slave to advise the master which interleave factors can be supported when PhysifalBlock

formatting
parameter,

a) Ph
be

s used. The three pairs of octets are repeated if there is more than one range that can be supported
the factors have the following functions;

sicalBlock Interleave Factor. This pair of octets defines the low-to-high range of interleave factors
supported between PhysicalBloeks.

. In this

that can

b) Head Interleave Factor. This pair of octets defines the low-to-high range of interleave factors thaf can be

supported between heads;

0 Cy

supported between cylinders.

If only one

6.3.4.6.4 Current PhysicalBlock Performance Settings parameter

inder Interleave Factor. This pair of octets defines the low-to-high range of interleave factors thy

factor can-be supported, the same value is repeated in the smallest and largest field.

t can be

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

@|{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)
1114 svn
L e e \rvvl
S|n+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

6.3.4.7.1 |Physical Interface Attributes parameter

See clause 5 of ISO/IEC 9318-1 for the definition of these fields, which/must be supplied at Power On.

6.3.4.7.2 |Addressee Configuration parameter

This pargmeter is typically relevant only to the slave. However, a slave may have facilities attached that contain their own
buffers apd capabilities, or the slave may have allocateddts own buffering on a dedicated basis among the fcilities. A
simple eyample would be facilities with integral data-buffers for error correction (in which case only the first|parameter
field is rgquired).

This pargmeter is intended to provide the master with information that would allow it to maximize performapce. If this
parametqr is relevant to facilities as well.as-the slave, it is noted in the Slave Configuration parameter (spe Facility
Configuration Information in 6.3.4.8).

This pargmeter is made up of the following parameters:

a) Ibata Buffer Size. This,value specifies the size (in octets) of the data buffer associated with the addressee.

b) Command Buffer Size. This value specifies the size (in octets) of the command buffer associated with the
ddressee.

) aximum. Number of Octets in Command packet. This value specifies the maximum number of |octets the
ddressee can accept in a Command packet.

d) 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.

NOTE — A large number of factors influence the exact degree of stacking and queuing actually available in a slave (e.gl,/a slavg capable of

addressing 8 facilities but only 3 are physically attached and operational). If Individual commands are issued, then no more than B commands

cah be stacked. If Queued commands are issued, and there may be up to 4 per facility, the command stack would be¢ 32 Howevef, since only
acilities are operational, the effective queue per facility would average above 10 commands. The minimum parameters are what the slave
rantees, and are not intended to be an upper limit.

3

&

Afother consideration is that commands are variable in length, but the size of the command buffer is typically fixed. In a configuration of 8
fagilities with a minimum command queue of 4 and a maximum command size of 256, the command stack would be 32 and the comjnand buffer
side would have to be 8192 octets (32 x 56). However, if only one command of maximum size can te-accepted by the slave (e.g, a COPY),
and the others are typically less than 64 octets, then the command buffer size need be only 2240'0ctéts (256+(31 x 64)). Refgr to vendor
ddcumentation to determine the methods of buffer management used to maximize performance.

6.3.4.8 Pgrameter 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 Facilitiesimay be of Different Classes
Facility<Facility Transfers

Synonym: Addressing

Alids) 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=_MNUWHRUVANO=NUWSUVIONN

~
'

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

104

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

th‘jnlntormatlon Iransier of commands (1.e., the slave does not dynamically use the Packet Length of the
co

Extended Substatus bit. This bit shall be set if the slave can provide Extended Substatus. If this cap

avd

Muiltiplexed Data Transfers bit. This bit shall be set if the slave is capable of multiplexing data trans

bre

Transfer Notification packets bit. This bit shall be set if the slave has the capability to generate these

Impedded Data Responses bit. This bit shall be set if the slave has the capability to generate these re

M4

to flefine a maintenance partition within the default data partition,

&

F.
pai

M3
str

baming transfer.

M

mand to generate the necessary number of SYNC Ins at the Physical Interface).

ilable, the slave shall also be capable of inhibiting Extended Substatus in responses.

aking up a single transfer request into bursts defined as acceptable by the master).

ster-Definable Maintenance Partitions bit. This bit shall be set if th¢ slave is capable of allowing thi

ameters for attached facilities.

ability is

fers (ie.,

packets.
bponses.

£ master

Fility Configuration Information bit. This bit shall be set ifithe slave can provide Addressee Configuration

ster Throttling of Data Streaming bit. This bit shall be set if the slave can support the master throttling a data

Itiple Command Extents Accepted bit. This.bit shall be set if the slave is capable of accepting more

han one

Command Extent on a READ or WRITE conimand, in order to permit "gather READ" and "scatter WRITE."

Da
NO
Int
NO
Le
Ley

a Streaming Data Transfers bit. Thi$.bit shall be set if the slave is capable of Data Streaming data t

TE — In this case, the Physical Interface,défines operation transfers.

TE — In this case, the Physical Interface defines operation transfers.
el 2 bit. This bit shall be set if the slave can support Level 2 operations.

el 3 bit. This bit shall always be set.

prlocked Data Transfers bit,~This bit shall be set if the slave is capable of interlocking data transfer

ransfers.

v
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6.3.4.9 Parameter 67 - Slave Configuration (fields)

a)

b)

0

d)

g

h)

)

Table 37 — Attributes parameter 67

Number of Synonyms Supported per Actual Address. This value specifies the numiber of Synonym addre

can|
and

Lowest Synonym Address Supported. This value defines the lowest Synonym address supported as a
Addlress (typically 00).

Highest Synonym Address Supported. This value defines the highest Synonym address supported as a|
Ad(lress (may be less than or equal to FE).

Number of Data Partitions Supported per Facility. This.value specifies the number of partitions tha
supjported in the data area of a facility. A value of 1 means that the slave supports only the default data p

NOTE — If the slave also supports Alias Addressing, then a partition may be referred to by an Alias.

Nu

to fefer to a Partition. If the slave cannot support Alias addressing, this value is 0, and the contents of

two

Lowest Alias Address Supported._\This value defines the lowest Alias address supported as a Facility

(tyq

Highest Alias Address Suppprted. This value defines the highest Alias address supported as a Facility

(m4g

Number of Concurtent COPY Commands Supported. This value specifies the number of COPY comma

can

Maximum Number of Extents Permitted. This value specifies the maximum number of extents that
spetified 'on’ those commands that allow multiple extents to be supplied. If a value of 0 is set, it means
nurTber is as large as can be incorporated in the slave’s command buffer.

@|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
08 No of Concurrent COPY Commands Supported
09 Maximum Number of Extents Supported
OA-OF reserved
10- n Actual Addresses of Facilities Attached

be used to refer to any one Actual address. If the slave cannot support Synonym addressing, this v4
the contents of the next two octets shall be xX’FF’.

ber of Aliases Supported per Partition.  This value specifies the number of Alias addresses that can

octets shall be x’FF.

ically 10).

y be less than or equal to FE).

be outstandingfor the slave.

sses that

lue is 0,

Facility

Facility

[ can be
artition.

be used
the next

Address

Address

nds that

can be
that the

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

Table 38 — Attributes parameter 68

This para
to the sla

a) b
b
b

characteristics.

b)

LTH

OCTET

X/b

DEF

ATTRIBUTES PARAMETERS

n+1

01
02

01
02
03

FACILITIES ATTACHED TO SLAVE PARAMETER

Facility Address

Facility Class
Magnetic Disc
Optical Disc

03

n- 3
n- 2
n- 1

04

O—=_MNWHrUON

NWHsUTONN

~
o
o

Communications
Facility Type (For Magnetic Disc)
Non-Removable Disc
Removable Disc
Floppy Disc
Fixed Head Disc
Moving Head Disc
Solid State Disc
Cluster (optional)
Reserved
Facility Cluster Identifier
Parallel
Shadow
Check Sum
Parity
High Availability

Reserved

Facility Address

Facility Class

Facility Type

Facility Cluster’ldentifier

repeated
as often
as is

necessary

be. It would typically be used:

meter is addressed only to the slave, and itsscontents are repeated for as many facilities as there ar

e attached

the devce(s

y the slave to advise the master of @ttached facilities;
y the master to advise the slave of clustering the attached facilities;
y the master, when the attached. facilities are not self-identifying, to advise the slave of the attached facility

p of four octets is identified as follows:

he first octet cOntains the address of the facility. If facilities are clustered, the first address of a clugter is the
ogical" address by which the master would address the cluster. "Logical" address is defined as the faciljty address
which the\third octet has the cluster bit set (i.e., octet 3, bit 1 is 1). Addressing by the master of any of the
cial error

ird-octets-are used-to-identi he ne of facili he second octet d nes the gene
third octet is bit significant to allow reporting of devices which have more

ic class of

). Th 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 exccuting read/write operations evel though the
Shadow, Check Sum, or Parity protection of the cluster has been lost. If the High Availability-option is not
set, the cluster will continue in read-only mode until the defective device has been repaired.

NOTE — 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 clustex
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 thedacilities in the "cluster" until another address is pncountered
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 Supperted
07 Parameter ID (first) | Repeated)as many
n Parameter ID (last) | timés as needed

6.3.4.11.1 |Parameter 69

Reserved.

6.3.4.11.2 |Command Supported parameter
This parameter is present for every command supported by the slave and is made up of the following octets.
a) Op Code Supported. The value of the-supported Op Code is supplied.
b) Common Modifier Mask. Eachrbit position represents the encode value of the common modifier bits impJemented
by the slave for the command,(€.g., if a slave does not support Sequential or Ordered on a command) then bit

pgsitions 1, 4, and S are set .10 1 to indicate that Priority and/or Chained are supported in any combination).

¢) Op Code Modifier Mask: Each bit represents the encode value of the Op Code Modifier bits implementgd by the
slgve on a command.

d) Parameter ID,\This 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

ISO/IEC 9318-3 : 1990 (E)

Q|LTH|ID[OCTET

ATTRIBUTES PARAMETERS

01

~
'

MASKS OF OCTETS SUPPORTED
Selection Octet Mask
1=Facility Selection supported
Slave Address - Mandatory

1=Change Transfer Mode
1—f‘hnncn QOctet-Mode.

02

03

04

05

06

07

08

o= WwWO~N

[SYIF SV, e NEN

o
O

WHUONN

o
g

WHrUVOoNN

o
[

o o

v
NWHsUVONN WHUVONN
NEB e

~
O =N W

NWSUNONN

o
i

1=Priority Select
1=Priority Hold
Bus Control Octet Mask
Operation/Data - Mandatory
Direction - Mandatory
1=reserved
1=Control of Bus
1-F=reserved
Bus Acknowledge Octet Mask
1=Operation/Data
1=Transfer Direction
1=reserved
1=Control of Bus Accepted
1-F=reserved
Master Status Octet Mask
Successful /Unsuccessful - Mandatory
1=Bus Parity Error - Manddtory
1=Pause
1=Slave-Slave Operatidn Completed
F=Defined Ending Status' - Mandatory
Slave Status Octet Mask
Successful/Unsuccessful - Mandatory
Bus Parity Error’- Mandatory
1=Pause
1=Time Dependent Operation
F=Defined Ending Status - Mandatory
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
Selective Reset Control Octet Mask
Slave Address - Mandatory
1=Slave Release
1=Re-initialize as at Power On
1=Reset Logical Interface
1=Reset Port Physical Interface
Slave Interrupts Octet Mask
reserved
Report Busy Status - Mandatory
Report Ready Status - Mandatory
1=Priority Hold Status
1=Priority Select Status
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.
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C)

7

a)

8

h)

6.34.13

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).

these options at the Physical Interface. If Bits 0-3 are set to X'F, it indicates that the Encoded-En
defined by Level 3 is supported. Support of defined Ending Status is required, and no other use Of the
Be made.

h E — If no Ending Status codes can be provided, "0000" shouid be reported in the octet during the Ending, Status sequence
ﬁequest Modifier Octet Mask. Bits 0-6 shall be set to 1. If Bit 7 is set to 1, it indicatés)that the Facility|
equest option is supported.

Jelective Reset Control Octet Mask. Bits 4-7 shall be set to 1. If Bit 0 is sett0,1; the slave shall sct thg
of the Physical Interface port over which the Selective Reset was received do, Neutral. If Bit 1 is set to
all reset its Logical Interface (e.g., microprocessor) upon a Selective Reset. If Bit 2 is set to 1, the
e capable of reset to the same conditions as at Power On (informafion in the slave of a transient

ve SUpports

ling status
be bits may

see 4.10.5.1).
Interrupts

condition
|, the slave

slave shall
or volatile

ature would be cleared upon Selective Reset). If Bit 3 is set, the slave shall not perform a reset, but shall release

its drivers.

Jlave Interrupts Octet Mask. If this parameter is not presentyor contains all zeros, then Request Slave
is not supported by the slave.

Parameters 6C-6D

Table 41 — Aftributes 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
S)05 |éD PARM LENGTH PARAMETER
01-04 Length of Parameter List
* Mutually exclusive

Interrupts

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)

Parameters as Data bit. When this bit is set, the slave shall return the requested parameters as data.

b) Parameters in Response bit. When this bit is set, the slave shall return the requested parameters appended to the

110

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.

d) 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 Parmtength-parameter

This paratheter is returned in response to the Request Parm parameter that specified a number of IDs, and réqgested the
slave to advise the accumulated length of same.

6.3.4.14 BHarameter 6E - Slave Reconfiguration (bit-significant)

In its Initifl attributes, the slave may identify a feature (e.g., Automatic Reallocation) that it supports. Such feagures may
be turned["off" by the master.

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 Reallocation On
2 Seek Algorithm\On

. 1 Inhibit Openation 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

The following bits are included in this parameter:

a) Rleport Conditional Success if Error Retry bit. When this bit is set to 1, the slave shall respond with Cpnditional
Sficcess substatus if an error did not reoccur after retry. When this bit is set to 0, if the operation is ¢ompleted
without:an error, either initially or upon retry, the slave shall report Successful.

b) Riepert 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.

c) 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.

d) 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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112

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.

Seek Algorithm On bit. When this bit is set to 1, the slave shall reorder data access requests in order to minimize
seek times (e.g., elevator algorithm). If the slave’s Initial attributes show that it does not support Seek Algorithms,

and the master sets this bit, the slave shall reject this parameter setting.

g a Class 1
fully completed commandy This bit is
generally used for data transfer commands to a buffered slave or facility. Response packets, $hall glways be
refurned by the slave if the command did not complete successfully or if the command reguired slaye/facility
injtiated recovery. If the slave does not allow the master to override the presentation of an.Opeération Response
when a command completes successfully, it shall reject this parameter setting.

mmand Complete Response on Buffer Receipt bit. When this bit is set, the slaye shall generate a Gommand

mpletion Response packet for a Write-type Transfer command when all the data-for that command |has been
ived in the slave’s buffer.

Transfer Notification Packets Required bit. When this bit is set to 1, the slave’shall provide Transfer Nqgtification
pdckets, even if they are implicit (e.g., Facility Selection with Individual Commands). If the master sets this value
to|0 in an attempt to override the presentation of Transfer Notification packets where they are required,|the slave
shill reject this parameter setting.

Inhibit Slave Messages bit. When this bit is set to 1, the slave:shall not generate Message Exceptions.

Inpibit Unanticipated Pauses bit. When this bit is set, the slave shall not terminate a data transfer, gxcept for
anfticipated pauses (burst boundaries), master pauses (if supported), or interface errors. If the slave can po longer
transfer data, it shall remain in the XFRRDY stateluntil it can transfer data or an error forces an unguccessful
pletion of the data transfer.

Disable All Error Recovery bit. When this bit.is set, the slave shall not invoke any error recovery in the ¢xecution
off commands. All errors shall cause ap'immediate termination of the command with the error reported in
Sybstatus.

Lag Unexpected Class 1 Events bit."When this bit is set and there is no ANTICIPATED ACTION ¢ommand
cued, the slave shall record-all unexpected Class 1 events (which are normally returned as Asynchrpnous or
Mgssage/Microcode Exceptionjresponses) in the Error Log, except Condition transitions (P-Available, Npt Ready,
et petera). If the Error Logills to the point that Error Log Request or Error Log Full substatus must be feported,
al} unexpected 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 interrupts or fesponses
when such transitions occur. The master shall determine the condition of a slave or facility by the REPORT
DRESSEE(STATUS or ANTICIPATED ACTION commands.

Dgta Streaming Data Transfers bit. When this bit is set to 1, the slave shall transmit data in Data Streaming
Mpde. 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
field, all th
if the mast

The followjing octets are included in this parameter:

a) Se

ex¢eeded prior to the start of data transfer) shall cause the slave to set the Time Dependent Operation
Phiysical Interface on a Paused transfer.

m
ca

pa

slave shall always present a Transfer Notification response prior to starting a data transfer.

minus SYNC OUTS, s less than the maximum difference. (see ISO/IEC 9318-1 for further details.)

c) M
d M
e) N
1
n
) M
th
trg
g) G

b) N:Lmber of Queued Commands. This value may be specified by the master to override the slave’s setti

Table 43 — Attributes parameter 6F

Q|LTH|ID|[OCTET |X/b|DEF ATTRIBUTES PARAMETERS
B[n+1|6F SLAVE RECONFIGURATION (FIELDS)
01-04 Setting of Time Dependency (us)
05-06 Number of Queued Commands
07-08 Maximum Number of Octets in Command packet
09-0A Maximum Number of Octets in Response packet
0B-QC #of Unanswered SYNC INs during Data Streaming
0D-0E Max No of Multiplexed Data Transfers
0F-12 Generate Class 2 Interrupt
13-16 Burst Size
17-1A Data Streaming SYNC timeout (us)
1B-1E Port Release Time (us)
1F-22 Facility Timeout (us)
23-26 Implicit Release Delay (us)

are not supported by the slave shall have all bits set to 1 (i.e., X’F...F’). If the'master wishes to change

er set X’F..F).

iting of Time Dependency. This value specifies the period.that (if in the judgment of the slave

set this value to 1 to force commands to be Individual, and the slave shall not present Transfer Noj
ckets to the master. If this value is greatersthan 1, or the Transfer Notification Packets Required bit §

hiximum Number of Octets in Command packet. This value specifies the maximum size for Command

hiximum Number of Octets innResponse packet. This value specifies the maximum size for Response

mber of Unanswered SYNC INs during Data Streaming. This value identifies the number of unanswerg
the slave transmitsbefore it suspends transmission of SYNC IN’s (i.e., if the number of SYNC INs 1
ber of SYNC OUTs is equal to this attribute, the slave shall suspend SYNC IN transmission until S

hiximum Number of Multiplexed Data Transfers. This value represents the maximum number of data
it the slave/can multiplex at one time. A value of 0 is valid if the slave does not support multiplg
nsfers.

only one

e others shall be set to X’F...F” and the slave shall ignore them (i.e., no existing value for a field shall bd changed

would be
bit at the

ng of the

ximum number of commands queued per facilitys; A master that cannot handle Transfer Notificatiot packets

ification
s set, the
packets.
packets.
ed SYNC

hinus the
YNC INs

transfers
xed data

pnicrate Class 2 Interrupt. The slave shall initiate a Class 2 Interrupt to indicate data transfer can be

in 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) Burst Size. This value (in octets) specifies the maximum size of data that a slave shall transfer during any one
Information Transfer of data.

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)

)

k)

D

6.4 REPORT ADDRESSEE STATUS

6.4.1 Command packet

Data Streaming SYNC Timeout. This value specifies the period that the slave shall wait after SYNC OUTSs 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.

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.

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
t Ur 15 10 designate how long a facility may remain busy belfore the condition is reported to.the master.

Implicit Release Delay. This value specifies the time period that a slave shall wait for a master @0 Tespond with
a[selection sequence after a P-Busy to Not P-Busy interrupt is presented because the master had previously
ajtempted 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 beforethe other has tim¢ to respond,
and this value can be set to give the slower master an opportunity to select the slave in such a situation.

PKT
LTH

REH OP |COM OP |[SLAV|FAC PARAMETERS
NQ |CODE| MOD| MOD|ADDR|ADDR
o1t 2 3 4 5 | 6 through n

XXXX

6.4.2 Regponse packet

xxix 03 bbbb bbbb xx xx
7654 3210

[!— Condition
Status
Port Query

Figure 26 — Command-packet for REPORT ADDRESSEE STATUS

PKT
LTH

Edhoed From| MAJOR STATUS PARAMETERS
Command | CODES  |TYPE|CODE
012345 ) 7 8 through n

XXxx eedeeeeeeeee bbbb-bbbb 0001 bbbb

6.4.3 Description

76543210 3210
Figure 27 — Response packet for REPORT ADDRESSEE STATUS

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.

SSUIEd eI ETTIvE cific slave.

dprovide CMasler w c X a
the master is connected to s can prevent excluding itself from port access.

The Port Mas es the port that

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 to“Another Port

Port Neutral

L-Available

P-Busy

Status Pending

Active

Inactive

P-Available

Not_P-Available
reserved

02

OWHArUVONNO 2N UVIONN

S|02 |52 MEDIA STATUS PARAMETER
01(7<6 reserved
5 Media Present
4-2 reserved
1 Default Recording Format
0 Write Protect

S|n+t1453/01- n VENDOR UNIQUE STATUS PARAMETER

6.4.4.1 Port Mask parameter

The first two-fields identify the slave or facility to which the parameter applies, and the bit(s) set in the mask (Flgure 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.

Device Generic Command Set for Magnetic and Optical Disk Drives 115


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

ISO/IEC 9318-3 : 1990 (E)

If the master appends this parameter to the command, the slave shall repeat this parameter precedin

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 bit-significant to advise the master of the status associated with the media.

X7, .

6.4.4.4 Vé¢ndor Unique Status parameter

The field pr fields, if any, in this parameter shall be specified in the vendor’s docunientation.

6.5 PORT ADDRESS

6.5.1 Command packet

LTH|{ NO [CODE| MOD| MOD |ADDR |ADDR
ony 2 3 4 5 | 6 through n

PKT [REF| | OP |COM ’ OP |SLAV|FAC | PARAMETERS

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 Command CODES TYPE|CODE
ofn2345 ) 7 8 through n

XxXxx eeepeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

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 infinity in the
Attributes.

The Reserye of a facility shall cause it to be dedicated to the commanding port of the slave. However,.the slajve is not
dedicated tp the commanding master. When a command is issued to a multi-ported facility that is notxeserved, the slave
shall perfofm an implied reserve on the facility. At the completion of the operation, an implied release is issugd to the
facility. It iy the slave’s responsibility to bracket every operation to an unreserved, multi-ported facility with a regerve and
a release fynction.

If the Relepse modifier is set, it shall cause the addressee to make itself available to its other-port or ports. Thg Release
complements a previous Reserve of the port. If multiple Reserves had been issued, it is-not'the responsibility of [the slave
to nest the|Reserve/Release pairs to ensure symmetry. The first Release shall cause the-addressee to make itself pvailable
to the othdr port or ports.

If the Prigrity Reserve modifier is set, the command shall not be accepted unless the Reserve modifier is|also set
(Bit 0 = 0). This modifier causes immediate switching of the addressee’s port) releases any Access Permit ranges [that may
be active and establishes a Priority Reserve. If the addressee is engaged{in a command through another port, it shall
terminate fthe command, and return Priority reserved status to the other port. Termination may be either "graceful” or
immediate] as determined by the slave/facility implementation. The Priority Reserve shall remain in effect until 4 Release
command ¢r an appropriate reset is issued.

Priority Re¢serve is primarily intended for failure recovery~purposes. If the master attached to an unavaildble port
determines| that the master on the active port has failed; ‘both slaves and/or facilities can be switched to the pperable
master through the use of the Priority Reserve command.

If a slave Js capable of interpreting commands.ab'an alternate port while reserved, Priority Reserve shall always be
accepted, ynless a port has been excluded by a previous PATH CONTROL command.

If the Notjfy Alternate Port(s) of Priority*Reserve modifier is set, the slave shall advise the other port or |ports by
Asynchronpus Response that this port‘has been Priority reserved. This modifier shall only be accepted by the slave if Bit
1=1andBit0 = 0.
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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

6.6.2 Resgponse packet

7654 5210

Purge Commands outstanding at Disabled port
Path Select

Figure 31 — Command packet for PATH CONTROL

PKT | Eg
LTH
0

hoed From MAJOR STATUS PARAMETERS
Command CODES TYPE | CODE
7

12345 6 8 through n

XXXX eeq

6.6.3 Deqcription

The PATI
assign any
the addre

When the
the port h
disabled.

eeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 32 — Response packet for PATH CONTROL

1 CONTROL command provides the master the ability to disable (Not P-Available), enable (P-Ava
port of the addressee. The parameter shall be-used as a mask to Disable (1) or Enable (0) specifig
bsee.

re are no Operation Modifier bits set the ports shall be disabled in an orderly manner (i.e., after all 4

7654 |3(211{0

0o 0.0 0 0 0 0 O Enable all ports

00 0 0 0 O 1 O Disable Port 1/Enable Others

00 0 0 1 0 0 1 Disable Ports 0 and 3/Enable Others

Figure 33 — Mask Octet Examples

There m

switching [slave;this could be a large number, e.g., 32 ports would require 4 octets) (see Figure 33). The first
slave or facility is represented by bit 0 in the least significant octet and the remaining ports (if any) are repre

contiguo

be as many mask octets in the parameter as are needed to define the number of ports addressg

flable), or

ports on

ctivity for

as ceased). The command is compléted when all ports referenced in the mask are either enabled or syccessfully

ble (on a
port on a
sented by

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, t

he 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 SPpecIfic K g C dattached—staves;—whte ay—make—the—implementation vendor
dependent/ system dependent, or both.

6.6.4 Parameters 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 parampeter is used to identify the port to be masked\(see 6.4.4.1).

6.6.4.2 Path Control Mask parameter

This parameter is used to identify the mask which is applied to enable or disable the ports at the slave.

6.7 ATITENTION CONTROL

6.7.1 Conpmand packet

PKT |REF|| OP |COM
LTH| NO| |CODE. "MOD

OP |[SLAV|FAC | PARAMETERS
MOD | ADDR | ADDR

0 2 3 4 5 | 6 through 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

LTH

0

PKT | Echoed From MAJOR STATUS PARAMETERS

Command | CODES  |TYPE|CODE
12345 6 7

8 through n

XXXX eeeeeeeeeeee bbbb bbbb 0001 bbbb

6.7.3 Description

The ATT]
ATTENT,]
signal by
enabling,

7654 3210 3210
Figure 35 — Response packet for ATTENTION CONTROL

ENTION IN signal at the Physical Interface is set as a result of interrupts pending in the stave or s
JON CONTROL command provides the master with the ability to control generation of the ATTEN
he addressee. The modifiers are set in conjunction with the Attention Control parameter t0 provi
(lisabling, setting, or clearing the interrupt classes within the addressee.

This com

interrupts| at the Physical Interface. At Power On, all of the interrupt classes are enabled.

The Ena

Enable al
shall be e

Disable prevents the selected interrupts from generating attention”(e.g., when Interrupt Mask Bit 0 is se

interrupts

The Set apnd Clear modifiers force interrupts themselves to-be changed as follows:

- S
S¢
d

-

6.7.4 Int(]:rupts Mask parameter

This para
generated

indication shall be reset within the addressee).

aves. The
TION IN
e for the

and does not affect the operation of other ports and does not affect the capability of the master o poll for

e and Disable modifiers change how interrupts affect the setting of ATTENTION IN as follows:

ows the selected interrupts to generate attention (e.g., when Int€rpupt Mask Bit 2 is set, then Class 3
habled for causing the ATTENTION IN signal to be asserted;

shall not cause the ATTENTION IN signal to be asserted).

Pt causes the selected interrupts to be generated internally by the addressee (e.g., when Interrupt Ma
t, then a Class 1 interrupt shall be generated, which shall cause the assertion of the ATTENTION I
lass 1 is Enabled).

lear causes the selected interrupts t0 be reset (e.g., when Interrupt Mask Bit 0 is set, then the Class 1

eter is used to s€l-the mask to either cause or prevent interrupts from having the ATTENTION IN|

Table 46 — Attention Control parameter 50

interrupts

[, Class 1

bk Bit O is
N signal if

interrupt

signal be

120

Q{LTH|ID|OCTET|X/b|DEF ATTENTION CONTROL PARAMETER
M{02 |50 01 INTERRUPTS MASK
7 3 LIS ) VCLJ.
2 Class 3 Interrupts (Critical)
1 Class 2 Interrupts (Transfer Pending)
0 Class 1 Interrupts (Status Pending)
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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

0=Set 1=Report

NOTE - |The polarity 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 Response packet

PKT Echoed From MAJOR STATUS PARAMETERS
LTH ommand CODES TYPE|CODE
012345 <) 7 8 through n

Xxxx eeegeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 37 — Response packet for OPERATING MODE

6.8.3 Des¢ription

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 associated with
establishinfg device-unique operating characteristics, such as recording density on tape, removal of media, et cefera).

On disks, the master may direct transfer commands to non-primary data spaces such as the CE Partition, IML Partition,
et cetera. Data transfer commands shall be:Chained, Sequenced, or Ordered to OPERATING MODE with the|Partition
parameter|in order to access the one deésired.

Execution |of transfer commandsinslave-defined areas other than that for data may require different types of|response
information. The Response Conditions parameter is used to override the conditions established by Hougekeeping
Attributes

The paranjeters associatedwith this command shall remain in effect until a subsequent Chained, Sequenced, o1 Ordered
OPERATING MODE(command is issued or until the termination of the Chain, Sequence, or Order.
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6.8.4 Parameters 3E, 50-51

Table 47 — Operating Mode parameters 3E, 50-51

Q|LTH|ID|OCTET |X/b|DEF OPERATING MODE PARAMETERS

B|n+1|3E PARTITION PARAMETER (see 5.5.15)

M{02 |50 RESPONSE CONDITIONS PARAMETER
01 Post Conditional Success if Error Retry
Post Conditional Success if Data Correction

Iohibit Onecation D P T o
........ ot *

t—Oper A—Respor ¥

Inhibit Extended Substatus Response
reserved

Command Complete Response on Buffer Receipt

oYy oo N

M{03 |51|01-02 DISK MODES PARAMETER
01 Spin Up

Spin Down

Lock Cartridge
Unlock Cartridge
Load Heads

Unload Heads

Lock Carriage
Re-zero

NO =MW~V

02
reserved

-+
(o]
o

6.8.4.1 Partition (common) parameter

This pard

6.84.2 R

meter is used to establish the slave-defined Partition that is to be addressed when it is not the data

esponse Conditions parameter

The master can override default attributes by-use€ of this parameter, which has the same meanings as those def]
Slave Re

6.8.4.3

122

a)

b)

©)

d)

g
h)

)

Lo

I
d

fonfiguration parameter of the ATFRIBUTES command (see 6.3.4.14).

isk Modes parameter

pin Up. The slave shall’cause the disk spindle to be powered up and spinning, and shall unlock the
hat it will be ready-for operation.

pin Down. The slave shall cause the disk spindle to be powered down.

Llock Cartridge. The slave shall cause the disk cartridge or the cartridge door to be locked, so that a
isk cartridge cannot be removed by an operator.

{

Unlock Cartridge. The slave shall cause the disk cartridge or cartridge door to be unlocked, so that a

partition.

ned in the

barriage so

removable

emovable

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

0

PKT |REF | OP |COM | OP [SLAV|FAC | PARAMETERS
LTH| NO [CODE| MOD| MOD |ADDR|ADDR

1 2 3 4 5 | 6 through n

»—08 __bbbb-bbbb—xx X

XXXX XX

7654 3210

Orderly Termination
Terminate Command in Progress
Terminate ALl Commands Not in Progress

Figure 38 — Command packet for ABORT

6.9.2 Regponse packet
PKT | Edhoed From| MAJOR STATUS PARAMETERS
LTH| [Command | CODES  |TYPE|CODE
0[12345 6 7 8 through n

XXXX eeg¢eeeeeeeee bbbb bbbb 0001 bbbb

6.9.3 Deq

The ABO

7654 3210 3210

Figure 39 — Response packet/for ABORT

cription

RT command allows a master to terminate all or some of the commands within a slave or issue a Seleq

to faciliti¢s.

Slaves sh{

11 be implemented to accept an ABORT command while commands are in progress on attached faci

tive Reset

ities. This

requires that the slave have the ability to process a minimum of one ABORT command, even if its command stiack is full.
This is thg only command that this restriction applies to, and only the simplest implementation need be suppo

all queue

are full.

Since an ABORT is presumed to~take precedence over other commands, the Priority Modifier should be set;
it will be managed in the order-0f the slave’s command handler [first in, first out (FIFO) or some other algor
ABORT fommand shall beZr¢jected if no modifiers are set and there are no parameters present.

ABORT hallows the master to terminate commands in the slave or facility. Unless defined otherwise by the
parametefs, if any command in a Chain, Sequence, or Order is aborted, the remaining commands in the Chain,
or Order phall be terminated. It is the master’s responsibility to ensure that no commands in a Chain, Sequence
that had pot béen received by the addressee prior to issuing the ABORT are received following the ABORT]

The Com

rted when

otherwise,
thm]. The

master via
Sequence,
, or Order

and Reference Numbers of the commands to be terminated are passed as parameters. If no modifi

Is 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 ¢an issue a Selective Reset to a facility if the Facility Reset parameter is appended. The use of this parameter
is mutually exclusive with the use of any operation modifiers or other parameters.

6.9.4 Pargmeters 50-54

Table 48 — Abort parameters 50-54

@[LTH|ID|OCTET|X/b|DEF ABORT PARAMETERS
Min+1|50 COMMAND REFERENCE NUMBER PARAMETER
01-02 Command Reference Number | Repéated 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 Slave™Address
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 paranjeter 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.

e slave shall generate a response for each command aborted. This parameter is used as an alter]

Parameter |50.

6.9.4.4 Alternate Port parameter

This paranjeter is issued by a master (which may or may not have issued the original command),for each comm
aborted, oyer a port other than that from which it was originally received. It provides the same function as th
Address parameter, with the addition of the routing information of Slave Address and portanask over which the commands
were originally received.

If the Facility Address field is set to X’FF, then all of the commands received by that.port shall be aborted. This p

is used as
69.45 Fa

When this
shall be flu

6.10 A¢

in alternative to Parameter 51.
Cility Reset parameter

parameter is appended all of the facility’s pending and active commands and pending responses within
shed. Bits 3-0 (see 4.10.7) define the type of reset that“the slave shall issue to the facility.

CCESS PERMITS

6.10.1 Command packet

PKT |REF OP |COM OP |SLAV|FAC PARAMETERS
LTH| NO||CODE| MOD| MOD|ADDR|ADDR

0 1 2 3 4 51{ 6 through n
xxxx xxx3 09 bbbb bbbb xx ~ xx

7654 3210
L_ 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

Figure 40 — Command packet for ACCESS PERMITS

native to

ind to be
e Facility

arameter

the slave

Device Generic Command Set for Magnetic and Optical Disk Drives

125


https://standardsiso.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
7

012345 6 8 through n

XXXX eeeeeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 41 — Response packet for ACCESS PERMITS

6.10.3 Description

The ACCESS PERMITS command provides the ability to define multiple extents that may be. either

read- or

write-profected by an Access Key established by the master. The Access Key is set originally by the master to be pssociated

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 ipiclude the
Access K¢y in its parameter list. If the Access Key is not present, or is incorrect, the slavéshall terminate with Command

Exceptior} (Missing parameter), or Machine Exception (Access Violation) status respectively.

The opcofle modifiers allow the master to Initialize, Report, Restore, Load, or Savé Access Key information. The
are mutuglly exclusive (i.e., only one action may be specified by the command-modifier).

NOTE —Bis 0, 1, and 3 (x'1’, x'2', and x'8") are encoded. Bit 2 (x'4’) is used in conjunctionwith these bits to refer to either logical or phy
The Opcqde modifiers shall be as follows:

a) Report. Report requires the addressee to respond with@ list of the extents currently protected.

modifiers

sical blocks.

b) }Iitialize. Initialize allows the slave to set its protected extents to their default value (typically nope will be

otected).

¢) Restore. Restore allows the restoration of*Access Key information that has been Saved.

d) Spve. Save allows the addressee’s proteécted extents, including those associated with this command, t
prior to Power Down or removal of the media from a removable media facility.
¢) Load. Load allows the masteTyto set protected extents within the addressee (if they are valid).

therwise, they shall perform an Initialize.

The parameter fields assqciated with this command allow the protected data areas to be specified as extents
bit-signifitant fields to‘specify Read or Write Access, and to Invoke or Revoke protection. The maximum T

be saved

L
f) Restore. At Power Om;yslaves shall perform an automatic Restore if protected extents have bepn Saved;
0

, and use
umber of

extents tHat can be-protected is established with the ATTRIBUTES command using the Addressee Configuration

parameterq.

Protectio)} may. be revoked from selected areas by setting the Revoke bit in the parameter field. However, an
PERMIT$ command that references any part of a protec >qQUi i

ACCESS
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 allowable access with the PORT ADDRESS command. All of the protected ACCESS

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

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

Table 49 — Access Permits parameters 31-32, 35, 3A, 3E, 50-51

@[LTH|ID|OCTET|X/b

ACCESS PERMITS PARAMETERS

M{09 |31
01-04
05-08
S|n+1{32
01-04
05-08
M{05 [35|01-04
B|n+1[{3A|01- n

Min+1{3E{01- n

M|n+1|50
01
02
03- n
M|02 |51
01
7
6
5
4
3-0

COMMAND EXTENT PARAMETER (see 5.5.2)
Count
Data Address

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 (seé\5:5.15)

PORT MASK PARAMETER
Slave Address
Facility Address
Octet mask(s)

ACCESS PROTECTION PARAMETER
Protection Modifiers
Read-Access
Write Access

I'nvoke *
Revoke *
reserved

* mutually exclusive

6.10.4.1 Command Extent (comimpn) parameter

This parameter is used to define the extent (or extents, if multiple parameters are supplied) that is to be proteq

slave, and is preceded by'the Access Key and Access Protection parameters.

ted 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

This parareter is used if the four octets of Data Address in the Extent parameters are insufficient.

6.104.5

This parameter is used to address any partition other than the default data area, and shall precede the Extent P4

6.10.4.6

The Port N

a)
b)

©)
d)

6.10.4.7

l:]‘ata Address (common) parameter

TH

Tt

pdrt controls be established to identify which master has-décess over which ports. A master may have nf
orje port of access to a slave.

O

O
sld

Agcess Protection parameter - protection modifiers

Partition (common) parameter

Pprt Mask parameter

flask is used to establish from which ports the protection is to be applied (see 6.4.4.1). Applications of
Mask are ysed as follows:

is Port Only. Used to protect the extent or extents on this port only.

is Master Only. Used to protect the extent or extents accessible to this master only. It is necessary

her Ports Only. Used to protect the extent or éxtents from access by the other ports connected to

her Masters Only. Used to protect the extent or extents from access by the other masters connect
ve.

irameter.

the Port

that the
ore than

he slave.

bd to the

These modifiers follow the Access Key parameter and are used to establish what kind of protection is needed fpr access

to the exte

a)

b)

5

4

128

R¢
co

W
wi

Iny

nt. The modifiers are(as) follows:

ad Access. This fmodifier permits transfer commands read-only access to the extent when associated
frect key in their parameter list.

rite Access:This modifier permits transfer commands both read and write access to the extent when a
h the eorréct key in their parameter list.

with the

sociated

or

vients—with the Access
S A CH

oke.* This modifier is used to establish, in accordance with the access modifiers, the protection of the extent

e
et Tt o1 Cy~

Revoke. This modifier is used to cancel, in accordance with the access modifiers, the protection of the extent or
extents under the Access Key.
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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 XXX ¥—O0A— bbbb bbbb— xx— xx

6.11.2 Re

7654 3210
Figure 42 — Command packet for RESUME

ponse packet

PKT | Ech
LTH
0

oed From| MAJOR STATUS PARAMETERS
ommand | CODES  |TYPE|CODE
2345 6 7 8 through n

XXXX eeeq

6.11.3 De

This command allows the master, without reference to the termination address, to resume execution of an oper:

was posted
in executid

RESUME|
DATA co
initiated ¢

For examp
would hav
RESUME]

informatign. The RESUME command thus facilitates the backup/restore operation when multiple backup 1

required.

The comm

(the Command Referenee\Number within the basic Command packet is that for the RESUME command itse

parameter

If a slave i
then the p
If a maste

beeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 43 — Response packet for RESUME
bcription
as Incomplete by the slave. The slave shall resume, from the point at which the command had been s
n, and continue as if there had been no interruption.
can only be used to re-initiate slave execution of the COPY, COMPARE SLAVE DATA, and CQ
mmands. The response for the RESUME ‘is presented when a command is successfully re-initiated
bmmands will each present a separate fesponse when they complete.
le, during a COPY operation from disk to tape, End of Media (EOM) may have occurred. Incompl

c been posted, and the master has to provide for rewind and replacement of the output tape. B
the master can initiate resumption of the COPY without having to read the COPY with revised di

and to be resumed shall be identified by its Command Reference Number, which is appended as a
is missing @r.incorrect the slave shall terminate with Command Exception status.
b capableof executing simultaneously more than one command that can terminate with an Incomplg

" iS-resuming commands it issued, only the short form of the parameter list is used.

ition that
uspended

MPARE
. The re-

Pte status
y issuing
k extents
nedia are

arameter
f). If this

te status,

hirameters listing the Command Reference Numbers of all those to be restarted shall be supplied as parameters.

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 pargmeter is used by the master that originally issued the command or command$.o be resumed.

6.11.4.2 Alternate Port Commands parameter

This pargmeter is issued by a master (which may or may not have issued the/original command) for each comipand to be
resumed,|over a port other than that from which it was originally received. It is necessary to provide the slaye with the
completef routing information on the command.

a) Command Reference Number. This value shall correspond to that of the command to be resumed.

b) $lave Address. This octet shall identify the Slave Address to which the command was originally issyed (slaves

]

may have different addresses on different ports),

¢) [Facility Address. This octet shall identify (the Facility Address to which the command was originplly issued
facilities may have different addresses on different ports).

d) Octet Mask. This octet shall identify)the port over which the command was originally received.

6.12 BORT RESPONSE

6.12.1 Cpmmand packet

PKT |REF OP |COM OP |[SLAV|FAC PARAMETERS
LTH| ND |CODE| MOD,| MOD |ADDR |ADDR
0|1 2 3 4 5 | 6 through n

xxxx xxkx “0BY bbbb bbbb xx  xx
7654 3210

Figure 44 — Command packet for PORT RESPONSE
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6.12.2 Response packet

PKT
LTH

Echoed From
Command
012345

MAJOR STATUS

CODES | TYPE|CODE

6 7

PARAMETERS

8 through n

XXXX eeeeeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

6.12.3

The PORT

Figure 45 — Response packet for PORT RESPONSE

ISO/IEC 9318-3 : 1990 (E)

Description

 RESPONSE command allows the master to request that the slave send an Asynchronous résponse t¢ the port

or ports specified by the Port Mask parameter. The response contains the Message/Microcode Substatus with| the Port
Response bit set.

6.12.4

6.12.4.1 P

Parameters 50-51

Table 51 —

Port Response parameters 50-51

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

PORT RESPONSE PARAMETERS

M{n+1{50

M{n+1|51

03- n

01- n

01
02

PORT MASK PARAMETER
Slave Address
Facility Address
Octet mask(s)

RESPONSE INFORMATION PARAMETER
Response Information

brt Mask parameter

This parameter identifies the port or ports.of-the addressee that are to generate a response. If there is no parameter

appended,
received (S

6.124.2 R

4.4.1).

esponse InformatiorCEransfer parameter

the slave shall generate Asynchronous responses over all ports other than that over which the comtand was
Ee also 6.

This paranjeter contains the)slave-independent information that will be contained in the Asynchronous response.

6.13

6.13.1

ANTICIPATED ACTION

Cormmrarmd-packet

PKT
LTH

REF | OP |COM

OP [SLAV|FAC

NO |CODE| MOD| MOD |ADDR|ADDR

01 2

3 4 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 | Ech
LTH c
01

oed From| MAJOR STATUS PARAMETERS
ommand | CODES  |TYPE|CODE
2345 <) 7 8 through n

XXXX eeeeeeeeeeee bbbb bbbb 0001 bbbb

7654 3210 3210
Figure 47 — Response packet for ANTICIPATED ACTION

6.13.3 DeJcription

The ANTI
the address
with unexp

This command provides the framework for a Command Completion response to return any upexpected conditions

to the ma
Asynchron

6.13.4 Parameters 3D. 50

6.134.1 E

ee for an extended period. It is used in conjunction with Attributes set regarding the slave-action to
ected Class 1 events (Asynchronous or Message/Microcode Exception responses).

ter. It shall be considered to complete successfully when an unexpected «Class 1 event occurs

Table 52 — Anticipated Action parameters 3D, 50

@|LTH|ID|OCTET |X/b|DEF ANTICIPATED, ACTION PARAMETERS
B|n+1|3D ENCAPSULATIONyPARAMETER
M|03 |50 EXPECTED CONDITIONS PARAMETER
01 7
to
02| 2
1 Ready
0 Not Ready

kpected Conditions parameter

This para
command i
relating to

eter identifies to thé-slave the conditions that the master expects to be in effect at the addressee \
executed. If the-€xpected conditions are not met, the slave completes the command immediately with {
the addressee:

6.13.42 E

This paranjeter is used to encapsulate the Response packet that had been prepared because of an unexpecteqd

capsulation parameter

CIPATED ACTION command is normally issued when the master does not anticipate sending commands to

be taken

or status
and the

bus or Message/Microcode Exception response shall be appended to the Commiand Completion Regponse in
the Encapqulation parameter.

vhen the
ubstatus

Class 1

event.

132

Device Generic Command Set for Magnetic and Optical Disk Drives


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

ISO/IEC 9318-3 : 199

PKT
LTH

COM | oP PARAMETERS
MOD | MOD
3 6 through n

XXXX XXXX

[
[

bbbb-_bbbb.

0 (E)

Respponse packet

0=Set  1=Report

e AP Ve o manbla
gure 47 —

ne
ri

PKT
LTH

Echo

01

Comand

MAJOR STATUS PARAMETERS
CODES  |TYPE|CODE

6 7

bd From

P 34 5 8 through n

XXXX eeeee|

6.14.3 Desc

The OPER4
of either thg

appear or b

beeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 48 — Response packet for OPERATOR DISPLAY

ription

\TOR DISPLAY command allows the master to@pecify messages that will appear on display(s) that fq
slave or facility. The command also allows the‘master to specify the conditions under which the mess
e removed.

This com

is required {o be loaded. It can, however, be used with any type of slave or facility for general display control (|

identificati

Implicit in t
identified si
Mode and t
determined
contents of

mId is primarily intended to be used inyemovable media devices to identify to the operator the "cartrid

of failing units after diagnostics have been executed).

he definition of the commang-is the concept of multiple messages associated with each display. Two m
mply as Normal and Alternate, are contained within the Command packet, and are displayed as define

rm part
age will

ge" that
£.g., the

essages,
d in the

ne Timing parameters, A/further message, a "Local Message" is not specified by the master as its contents are

by the design of the -addressee. In the command definition the Local Message is assumed to relat
the media and/orthe operating status of the addressee.

The operati

If the Report modifier is set, then no parameters shall be present in the Command packet, and the charag
of fhe/addressee’s display(s) shall be identified in the Response packet. A separate set of parameter
retyrned for each display in the addressee. This set will consist of parameter 50 first, followed by param

g mode of \th¢ OPERATOR DISPLAY command is determined by the opcode modifier field:

52 and 53. The bits in the Mode and Timing parameters will be set 10 1 10 mndicate That The ICaturc 1S su

addressee and determine the mode and timing of the appearance of those messages on the display(s).
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will be
eters 51,
pported.

If the Set modifier is set, then the parameters shall be used by the master to send one or more messages to the
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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
ASCII Characters
EBCDIC Characters
reserved
02 Normal Message Modes
Display Normal Message
Qualify Normal Message Characters
Blink Normal Message

wi
PO
o

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 Start Timing

Next Unload

Next Not Ready/Ready Transition
Next Operation

Next Diaghostics

réserved

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=cWWsr U o~ O WUV

o reserved
06
07 Alternate Message Stop Timing
7 Next Unload
6 Next Not Ready/Ready Transition
5 Next Operation
% Next—Diagrnostics
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 1

ISO/IEC 9318-3 : 1990 (E)

dentifier parameter

This parameter identifies the specific display within the addressee to which the following parameters apply. The parameter
contains an unsigned 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 para

If there is

meter set that references a different display.

only a single display within the addressee, then this parameter may be omitted.

6.14.4.2 1

This para
length of

A value o
may be m
6.14.4.3 |
This para

included,
contents

The first ¢ctet defines the encoding scheme for the messages:

'
—

f
1]

e

'
P

f

—
=

bi
Octets 2 4
- I

- I

th

N

N

N

- I

length parameter

meter is used by the addressee in response to a Report opcode to communicate to the master the
the display. The parameter contains an unsigned binary number

[ zero in this parameter may be used to indicate that the addressee does not incorporate a display (thi
pre simply performed by treating the command opcode as invalid).

lode parameter

meter defines the display mode for the display of the Message parameter contents. If no Mode pa
then only parameter 54 may be present and a default non-blinKifig mode will be used to display
f the Normal Message parameter decoded as ASCIL

the ASCII Characters bit is set to 1, then the contenits of the Normal and Alternate Message paraf
terpreted as being encoded in the American Standard Code for Information Interchange (ASCII).

terpreted as being encoded in the ExtendedBinary Coded Decimal Information Code (EBCDIC).

ODTE — When the Set Modifier is set, the bits\in'tli¢ first octet are mutually exclusive. However, when the Report Modifier is
s in the first octet can be set to indicate that the addressee can operate with multiple encoding schemes.

nd 3 define the display modef0r the Normal Message.

the Display Normal Message bit is set to 1, then the contents of the Normal Message parameter are
the Qualify Normal-Message Characters bit is set to 1, then the rest of the second and third octets

e characters in_theyNormal Message parameter that have their most significant bit set to 1. If th
ormal Message\Characters bit is set to 0, then the rest of the second and third octets applies to

ormal Message parameter.

DTE — This bit is only significant if the contents of the Normal Message parameter is encoded in ASCII.

the 'Blink Normal Message bit is set to a 1, then the applicable characters in the Normal Message |

(9

character

5 function

ameter is
the entire

neters are

the EBCDIC Characters bit is set to 1, then the'contents of the Normal and Alternate Message parameters are

et, multiple

displayed.
hpplies to
e Qualify

he entire

parameter

ec_the Qualify Normal Message Characters bit above) are displayed blinking. The rate and duty cy

cle of the

blinking are determined by the addressee. If the Blink Normal Message bit is set to a O 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

This para

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 ASCIIL.

If{the Blink Alternate Message bit is set to a 1, then the applicable characters in the Alternate Message parameter
(sge the Qualify Alternate Message Characters bit above) are displayed blinking. The rate-and’duty cyfle of the
blinking are determined by the addressee. If the Blink Alternate Message bit is set t0-0, then the default
ngn-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 Normal Message and
Alternate Message parameters are displayed alternately for the period in which their timings as definedby the Timings parameter qverlap. The
di}play time for each message, and the interval between displays, is determined by the addresseg:

Albo, the Display Mode (blinking, et cetera.) can be controlled, in a vendor unique way, by contrel codes which are embedded in thje character
stfing. This is the only manner in which the mode of individual characters may be controlled in an EBCDIC string.

'Iming parameter

eter defines the time intervals in which the Messages dre-displayed for the instruction of the operator. The

display is ppdated as defined below, or when a subsequent Operator Display command is executed. The current display
may also He asynchronously replaced by a Local Message in some situations as determined by the design of the addressee
(e.g., the {detection of a fatal error. The display may be cleared, along with any pending actions, by a resgt of the

addressee).

If no Tim|ng parameter is included, then the contents’ of the Message parameter(s) will be displayed immediately and

maintainefl until replaced by a subsequent Operator Display command, or as defined above..

Octets 1 apd 2 define the situation in which the display of the characters in the Normal Message parameter commences.

Octets 3 apd 4 define the situation in which the contents of the Normal Message parameter are removed from thie display.

Octets 5 apd 6 define the situatiomin which the display of the characters in the Alternate Message parameter commences.

Octets 7 dnd 8 define the situation in which the contents of the Alternate Message parameter are removed [from the

display.

The situatjon referenced by the bits is the same regardless of the octet in which they appear, and is defined aq follows:

136

When, the-Next Unload bit is set to 1, and the addressee incorporates removable media, then the message display
will-start or stop (depending on the octet) when the presently loaded media is unloaded or physically removed.
Iflno-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://standardsiso.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

thd Local Message Follows bit is set to a 0, and the situation defined by the bits in the Stop Timing Oct€]
thgn the display will be cleared.

NQTE — If either the Normal or Alternate Message is selected for display by the bits in the Mode parameter, and none-of the bits
Tinjing octets are set to 1, then the contents of the appropriate message parameter will be displayed immediately:

Sinilarly, if either the Normal or Alternate Message is selected for display by the bits in the Mode parametef, and none of the bits

Tinping octets are set to 1, then the contents of the appropriate message parameter will be displayed until cléared by a subsequen
Display command or a reset.

6.14.4.5 Normal message parameter

This parameter contains a character string that appears on the addressee’s Operator Display as defined by the M
Timing pafameters. This is the normal method of specifying a string to be/displayed.

The characters may be encoded in ASCII or EBCDIC, as specified by:the Mode parameter.
The characters in the string will follow the conventions defined in‘4.12 (i.e., the least significant bit of the char3

be transmifted as bit G of BUS A/B and the character transmitt€don BUS A occupies the position in the messaf
the character transmitted on BUS B).

ts occurs

n the Start

in the Stop
t Operator

fode and

\cter will
re before

NOTE — The| extended ASCII character set (line drawing characters, et cetera) may be used if the Qualify feature of the Mode parameter is not used.

When this [parameter has a length of one octet (i.e;;-does not contain any character string), it will be interpre
instruction|to blank the addressee’s Operator Display.

6.14.4.6 Alternate message parameter,

This paranjeter contains a character string that appears on the addressee’s Operator Display as defined by the M
Timing parameters. This paraméteris only used where required by the Timing parameter (normally because two

messages are needed).

The charadter conventions-and sets are as defined for the Normal Message parameter above.

ed as an

fode and
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 d

7.2 P(

7.2.1 Command packet

nly in ISO/IEC 9318-4.

PSITION CONTROL

PKT |RE OP |COM OP [SLAV|FAC COMMAND
LTH| N@® |CODE| MOD| MOD [ADDR|ADDR| PARAMETERS
0]1 2 3 4 5 | 6 through n
XXXX Xxkx 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 Regponse packet
PKT E¢hoed From MAJOR STATUS RESPONSE
LTH Command CODES TYPE|CODE PARAMETERS
012345 [} 7 8\ through n
XXXX ee¢eeeeeeeee bbbb bbbb 0001 kbbb

7.2.3 Degcription

The POS

Address, which\may

138

7654 3210 3210

Figure 49 — Response packet for POSITION CONTROL

[TION<CONTROL command causes the facility to be positioned according to the Extent paramgeter Data

be either logical or physical [e.g., on disk it may be CCHS (cylinder, head, sector)].
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7.2.4 Parameters 31, 32, 35, 3A, 3E

Table 53a) — Position Control parameters 31, 32, 35, 3A, 3E

@|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
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)

7.24.1 C:Inmand Extent (common) parameter
This paranpeter is used to define the Data Address at which a disk is to be positioned. The value in the Count field shall
be ignored| for disks.

7.2.4.2 Response Extent (common) parameter

If the command fails, this parameter is used to return the Data-Address of the last block accessed prior to failure.

7.2.4.3 Actess Key (common) parameter

See 5.5.6.

7.2.4.4 Data Address (common) parameter

This parameter is used if the four octéts of Data Address in the Extent parameters is insufficient.

7.2.4.5 Pafrtition (common) parameter

This parameter is used to“address other than the default data area.
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7.3 REPORT POSITION

7.3.1 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 42 bbbb bbbb xx  xx
———— 76543216

L— Count 0=Octet 1=Block

0=DataBlock 1=PhysicalBlock

Figure 50 — Command packet for REPORT POSITION

7.3.2 Response packet

PKT Echoed From MAJOR STATUS RESPONSE
LTH Command CODES TYPE’CODE PARAMETERS
012345 6 7 8 through n

XXXX eeepeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 51 — Response packet for REPORT POSITION

7.3.3 Desgription

The REPORT POSITION command instructs the addressée to report its current position. The position is returped in the
Data Addtess field of the Response Extent parameter.

7.3.4 Parameters 32, 35, 3A, 3E

Table $4'< Report Position parameters 32, 35, 3A, 3E

@|LTH|ID|OCTE¥|X/b|DEF REPORT POSITION PARAMETERS
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)

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.

7.34.4 Pa

See 5.5.15.

7.4 Res

For use onlly in ISO/IEC 9318-4.

7.5 RE

7.5.1 Com

Fution (common) parameter

erved

PORT DISCONTINUITY

mand packet

PKT |REF
LTH| NO
01

opP
CODE
2

COM | opP
MOD| MOD
3

SLAV|FAC COMMAND
ADDR [ADDR| PARAMETERS
4 5 | 6 through n

XXXX XXXX

7.5.2 Resp

44 bbbb bbbb xx  xx

7654 3210

onse packet

Count 0=Octet 1=Block
O0=Search 1=List
O=DataBlock 1=PhysicalBlock

Figure 52 — Command packet for REPORT DISCONTINUITY

PKT | Ech
LTH Ci
01

bed From
ommand
2345 6

CODES

MAJOR STATUS RESPONSE

TYPE |CODE | PARAMETERS
7 8 through n

XXXX eee¢€|

peeceeeee 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 Pafameters 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 5.56)
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 DISCONTINUITY PARAMETER (see 5.5.16)
Min+1|6C REQUEST PARM\PARAMETER (see 6.3.4.13.1)
01| 7 Parametersias”Data *
6 Parametersyin 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 (Jommand Extent-(Common) parameter

This pargmeter is used-to define the extent that is to be checked by the slave for discontinuities.

7.5.4.2 Response Extent (common) parameter

This parameter 1S used to return the Data AddresS ol the 1ast bIOCK accessed prior to a positional disconiinuity (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.

142 Device Generic Command Set for Magnetic and Optical Disk Drives


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

ISO/IEC 9318-3 : 1990 (E)

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{(commeon)-parameter
See 5.5.13.
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7.5.4.6 Sjop on Discontinuity (common) parameter

This parameter is used to identify the type of discontinuity to be reported upon.

7.5.4.7 Request 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 transLerred to
the master

8.1 READ

8.1.1 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| 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 — Command packet for READ

8.1.2 Resppnse packet

PKT Echped From MAJOR STATUS RESPONSE
LTH Cpmmand CODES TYPE | CODE | PARAMETERS
012345 6 7 8" through n

XXXX eeeepeeeeeee bbbb bbbb 0001 _bbbb
7654 3210 3210

Figure 55 — Response packet for READ

8.1.3 Description

The Directjon madifier is not applicable to the disk.

The READLcommand transfers data from the addressee to the master ctarting at-the-location gi‘"ﬁ:‘. r-theDPata 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.

When the access is complete the addressee shall verify correct access position and shall read data
Address. The addressee shall transfer the number of sequentially addressed octets or blocks specified by the Count.
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 tireTe i dmra-manner-tha qrire-intervention-or-expheitinstryction by
the master.

dU OpPCIdUUIL, d D AITUTCU a d a . v,

If a defectivje block for which an alternate location has been assigned is encountered, the slave shall access the 3lternate
block for repding, and then reestablish the access position for subsequent blocks to be read, if any. Access positionfing shall
be verified n all cases.

The slave shall present only valid data to the master if the Data Recovery modifier is set. All'récovery from dafa errors
detected dufring reading shall be attempted by the slave prior to transfer of the data to the master. If the data errpr i

1201 10 UHasiCl U1 LT Lalad (B ELwlp 34 e Ao w) § LIl datla

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 slave npay permit execution of a "scatter read" if multiple Command Extent parameters are permitted (see Attribute
Parameter p6). If multiple extents are accepted, the extents are processed by thé slave in the sequence that they were
received in|the parameter list. Data is transferred to the master in the same manner as if the data was requested using
a READ command with a single extent.

Should a cmmand with multiple extents terminate prematurely dueitordata error or data recovery failure, the Response
Extent shalll contain the residual count of all non-transferred datazwithin that extent. It is the master’s responsjbility to
ascertain tHe total residual based on the Response Extent plus-any other extents not processed.

A subset of "gather read" defined as "boundary gather" aliows the master to specify the starting address on a tiack, and
have the slgve perform an implicit scatter by not changing'to the next track, but continuing transfer from the start of the
track.

The use of|multiple 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
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)

8.1.4.1.1 [Command Extent (common) parameter

The Coupt specifies the number of blocks (or octets) to be transferred and cannot be zero. A zero value shal
command to be terminated with a Command Exception. The Data Address specifies the starting location.
Address Js not valid for the addressee, processing shall;be terminated with Command Exception.

If the suln of the Data Address and the Count exceeds the number of blocks in the addressable area, proces
command shall be terminated with Invalid Extentset in the Command Exception status.

8.1.4.1.2 | Response Extent (common) parameter

This pargmeter is used to return the Residual Count of blocks (or octets) remaining in the transfer after it t
The Dat3 Address varies depending on which modifiers had been set (see note in 5.5.3.1).

8.1.4.1.3 |Access Key (common) parameter

See 5.5.6]

8.1.4.1.4 | Data Address (common) parameter

cause the
the Data

Sing of the

crminated.

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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This parameter is used to address other than the default data area.

8.1.4.1.7 Stop on Discontinuity (common) parameter

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 Plrameters 50-53

Table 57 — Read parameters 50-53

READ PARAMETERS

LTH|ID|OCTET |X/b|DEF
n+1{50
01 7
[
1
n 0
n+1|51
01-04
05-08
0152
01(53

SKIP MASK PARAMETER
Reference to Block at Starting Address
Reference to Block at (Starting Address+1)

Reference to Block at (Ending Addréss~1)
Reference to Block at Ending Address
INFORMATION TRANSFER SIZE OVERRIDE PARAMETER
Generate Class 2 Interrupt

Burst Size

MASTER TERMINATION PERMITTED PARAMETER

BOUNDARY GATHER PARAMETER

8.1.4.2.1 BSkip Mask parameter

This parameter alters the action of this command from implicit transfers of consecutive blocks to the selectiy
of blocks [under mask control. The parameter consists of a mask up to 32 octets in length. Each bit within|

corresponds to a sequential DataBlock within the Command Extent.

NOTE — The number of 1 bits set in the mask(should equal the number of blocks specified in the Command Extent. Multiples of less than|

padded up tp a full octet.

DataBlocks are transferred if the Corresponding mask bit value is "1", and are skipped if the value is "0". Bit 7
octet of the mask corresponds,to the Data Address in the Command Extent. Succeeding lower-order mask bits ¢

to numerjcally higher valueéd addresses as illustrated below.

/111
Octet 0 Octet 1 Octet n
76543210 | 76543210 | 765 /711 43210 | 76543210
177/
< Starting Address Ending Address ———>

¢ transfer
the mask

8 blocks are

f the first
prrespond

8.1.4.2.2 Information Transfer Size Override parameter

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.

but contipue to transfer data until the Count specified has been transferred, or an error oecurs that requiges earlier

During a fultiple block transfer, if an access boundary is encountered, the facility shall not perform any access movement,
terminatign.

8.2 READ RAW DATA

8.2.1 Command packet

PKT |REH OP [COM OP |[SLAV|FAC COMMAND
LTH{ NQ [CODE| MOD| MOD [ADDR|ADDR| PARAMETERS
011 2 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 Regponse packet

PKT E¢hoed From MAJOR_STATUS RESPONSE
LTH Command CODES TYPE | CODE| PARAMETERS
0112345 () 7 8 through n

XXXX eegeeeeeeeee\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
Min+1|31 COMMAND EXTENT PARAMETER (see 5.5.2)
01-04 Count
05-08 Data Address
Sint1l132 mCE EXTENT DADAMETEP (na C.:'z)
01-04 Residual Count
05-08 Data Address
M{05 [35(01-04 ACCESS KEY PARAMETER (see 5.5.6)
Bint113A101- 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 Command Extent (common) parameter

See 5.5.2.

8.2.4.2 Regponse Extent (common) parameter

See 5.5.3.

8.2.4.3 Acdess Key (common) parameter

See 5.5.6.

8.2.4.4 Data Address (common). parameter

See 5.5.11.

8.2.4.5 Transfer (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 5.5.1

6 and 8.1.4.1.6.

8.3 READ REPLICATED DATA

8.3.1 Command packet
PKT |[RE OP |COM OP |SLAV|FAC COMMAND
LTH| N |CODE| MOD| MOD |ADDR|ADDR| PARAMETERS
0|1 2 3 4 5 | 6 through n
xxxX xxkx 12 bbbb bbbb xx  xx

8.3.2 Re

7654 3210

[P— 1=Block
Data Recovery 0=0On 1=0ff

O=DataBlock 1=PhysicalBlock

Figure 58 — Command packet for READ REPLICATED DATA

ponse packet

PKT | E
LTH
0

thoed From MAJOR STATUS RESPONSE
Command CODES TYPEICODE PARAMETERS
12345 6 7 8 through n

XXXX ee

8.3.3 De

The REA

ceeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 59 — Response packet for READ REPLICATED DATA

scription

D REPLICATED DATA command causes the addressee to read one instance of data that was writtgn multiple

contiguoys times on a track. The intent.0f this command is to minimize latency in accessing data. The commgnd directs

the facili

Extent pa

of n.

Bit 0 sha

y to transfer a string of n_blocks from a range of m blocks, beginning at the Data Address in the

1 be set to 1 for Block transfers only.

Command

rameter or any block within range m whose address is the sum of the addressed block and an integral multiple

The Count field of the<Command Extent parameter specifies the n value, and the Range Count parameter defines the
number gf blocks imthe range m.

The facil

ty shall"initiate access to one of the repeated instances of n blocks (Extent Count) within the range

m (Range

Count), socas to minimize the access time to the data. When the access is complete, the facility shall verify tlhe correct
access pcfi-t-ien-md—t-m-nsfe:—n—bloeks-@‘ﬁent 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[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)
M|05 [50|01-04 RANGE COUNT PARAMETER

8.3.4.1 Command Extent (common) parameter

See 5.5.2.

8.3.4.2 Response Extent (common) parameter

See 5.5.3.

8.3.4.3 Acress Key (common) parameter

See 5.5.6.

8.3.4.4 D4ta Address (common) parameter

See 5.5.11

8.3.4.5 Transfer (comnion) parameter

See 5.5.13

8.3.4.6 Pqrtition (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 OP |[COM OP |SLAV|FAC COMMAND
LTH| NO| |{CODE| MOD| MOD|ADDR|ADDR| PARAMETERS
onl 2 3 4 5 | 6 through n

xxXX xxxk 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 packet for SEARCH

8.4.2 Response packet

PKT | Echoed From MAJOR STATUS RESPONSE
LTH Command CODES TYPE |CODE| PARAMETERS
0nN2345 6 7 8 through n

XXXX eeepeeeeeeee bbbb bbbb 0001 bbbb
7654 3210 3210

Figure 61 — Response packet for SEARCH

8.4.3 Desgcription

The Direqtion modifier is nOtyapplicable to the disk.

The SEARCH command causes the slave to search and logically compare the data strings supplied by the rhaster (as
parameters) with stored data. The search starts at the location specified by the Data Address, and continues uptil either
a match i§ found.to'that supplied by the master (transfer begins with the block in which the match was fourfd) or the
Search Rdnge is exhausted.

o o Qe o o Re o i o o o o
0 d_O 1 1 1 he R DON en h m S Oon oth an

If data trahsfer : S pons S Same as 0n o S bmmands.
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

8.4.4 Parameters

8.4.4.1 Panameters 02, 31-32, 35, 3A, 3E

844.1.1 C

See 5.1.2.3.

8.4.4.1.2 C
The Count

location frq

s€arch 1S counted or transierred Oonly 1I the wWhole CXpression Ilas becl Satisiied SucCcessiully.

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”5.57.2)
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)

pntinuation of Preceding (common) parameter

ommand Extent, (common) parameter

specifies thetnumber of blocks (or octets) to be transferred beginning at the first block that contained
This field may be setsto zero if no data is to be transferred on a successful match. The Data Address specifies thd
m which the command is to begin the search.

a match.
starting

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.

8.44.1.6

Partition (common) parameter

See 5.5.15 and 8.1.4.1.5.

8.4.4.2 Rarameter 50 - Set String Search parameter

154

2)

b)

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 bllack to begin search
0B- n Data string<to search against

bearch Condition. This octet specifies the eonditions of the search. When Bit 7 = 0, data shall be
o the master following a successful mdtch condition (the number of octets/blocks to be transferred
by the Extent Count).

When Bit 7 = 1, the slave shall\count the number of successful match conditions.

f multiple Set Search String parameters are appended to a command, Bit 7 of each shall have the s3
s the first.

Bits 5-3 specify thekind of search operation to be performed. Comparisons between the supplied datd

transferred

s specified

me setting

string and
Dllows:

tored data shallkbe performed by the slave on an octet-by-octet basis. The search operators are as f
Bits 5-3 Search Operators
000 invalid
001 search less than
010 >Cai bh C\{udll
o search less than or equal
100 search greater than
101 search not equal
110 search greater than or equal
m invalid

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 51

Q|LTH|ID|OCTET
M|03 |51
01
02

X/b|DEF SEARCH PARAMETER
BOOLEAN OPERATOR PARAMETER
AND
OR
XOR
NOT

Begin Parentheses
End Parentheses
reserved
Same definition as octet 01

oMWV

-
[

This octet|specifies the Boolean operators that can be used to joiniany two Set String Search parameters.
expressionfof AND, OR, or XOR can be supplied, and NOT can be associated with whichever is set to 1. The pa|
are used t¢ allow correct Boolean expressions to be constructed,’and one can be set in combination with any

Only one
rentheses
Dther bit.

If more than two bits are necessary to construct a Boolean expression, the second octet of the parameter is requjred (e.g.,

"AND NQT (" would require that bits 7 and 4 be set to (\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
0B-0E Key Offset
0F-12 Size of Keys - must be the same for all
13-16 N|mhgr_n_f_‘e_ye per Block
17- n Search Key Argument

a)  Search Condition (see 8.4.4.2a).

b) Search Range (see 8.4.4.2b).

Bit 7 shall always be set equal to zero.

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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d)

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.

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.

Size of Keys. This value specifies the size of the Key field (shall be the same for all Keys). The value shall be non-

g)

The sea
Key Arg
exhaustg

The foll

8.4.4.5

Z€To and Iess than the block length. I the valu€ 1s Z€ro, or greater than or equal to the bIoCK Iengih
shall be indicated in substatus. An Invalid Parm parameter shall identify the incorrect parameéter.

Number of Keys per Block. This value specifies the number of Key fields in a block, and shall be
the value is zero, processing of the request shall be terminated with a Command Exception indicat

Status and, Invalid Parameter shall be indicated in substatus. An Invalid Parm parameter shall
incorrect parameter.

the Key fields within the blocks.

ument and data stored in Key fields within the blocks until either’a match occurs or the Search Ran
d.
owing figure illustrates the relationship between all the fields of the Set Multiple Key Search pararn

First Key

Key Length

<-Offset->|<——%
key" 1 key 2 ‘
<-Key Offset >

< Block: >

Parameter 53 - Report-Search parameter

Table 64 — Search parameter 53

processing

of the request shall be terminated with a Command Exception indicated in Major Status, and Invalid Parameter

non-zero. If
bd in Major
dentify the

Search Key Argument. This variable length field contains the Search Key Argument that shall be compared with

rch action specified in the Search Condition octet shall be repeatedly applied, block by block, between} the Search

pe has been

eter.

@|LTH|ID|OCTET |X/b|DEF SEARCH PARAMETER
S|n+1(53 REPORT SEARCH PARAMETER
01 Search Results
7-6 reserved
5 Compared Greater Than
4 Compared Equal To
4 rnmp—u-n,l Lass—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
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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.

Offset of Match into Block. This field contains an unsigned binary number specifying the offset intg the first

Count of Blocks Transferred/Number of Matches. This field contains an unsigned binary number based|upon the
action requested in the Search Condition octet (i.e., the count of the number of blocks trafisferred to the master
following a match, or a count of the number of matches detected within the Search Range (as per the petting of

hita Address of First Match. This field is returned only on a Multiple Key Search@nd contains the Data Address

b)
blpck that contained the first octet of the match condition specified by the previous octet.
©)
Bit 7 in the first octet of the parameter that set up the search)).
d) D
of| the first block that contained the match.
8.5 WRITE
8.5.1 Conimand packet
PKT |REF|| OP |COM | OP |SLAV|FAC | COMMAND
LTH| NO|[CODE| MOD| MOD|ADDR|ADDR| PARAMETERS
0 2 3 4 5 | 6 through n
Xxxxx xxxx 20 bbbb bbbb xx  xx
7654 3210

8.5.2 Response packet

Count

0=Octet 1=Block

O=DataBlock 1=PhysicalBlock
Direction O=Fonrward 1=Reverse

Figure 62 — Command packet for WRITE

PKT
LTH

Ech

0

oed From
ommand
2345

MAJOR STATUS

CODES
6

TYPE |CODE| PARAMETERS
7

RESPONSE

8 through n

XXXX

eeeg

teeeee€ee” bbbb bbbb 0001 bbbb

7654 3

210

3

210

L6 04 8 % 04 Ab o]

8.5.3 Description

Figure 63— Response packetfor

The Direction modifier is not applicable to the disk.

YWNILL

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 Tnterrupt
05-08 Burst Size
M[{ 01]52 MASTER TERMINATION PERMITTED PARAMETER
(see 8:194.2.3)

8.5.4.1 Cpmmand Extent (common) parameter.

See 5.5.2.

8.5.4.2 Response Extent (common). parameter

See 5.5.3.

8.5.4.3 A¢cess 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://standardsiso.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 St

See 5.5.16

ISO/IEC 9318-3 : 1990 (E)

bp on Discontinuity (common) parameter

8.5.4.8 SKip Mask parameter

See 8.1.4.7.1.

8.54.9 In

formation Transfer Size Override parameter

See 8.1.4.3.2.

8.5.4.10 MNlaster Termination Permitted parameter

See 8.1.4.3.

3.

8.6 WRITE PATTERN

8.6.1 Command packet

PKT |REF OP |COM OP [SLAV|FAC COMMAND
LTH{ NO| [CODE| MOD| MOD |ADDR|ADDR| PARAMETERS

0 2 3 4 5 | (6 through n
XXxx Xxxk 21 bbbb bbbb xx  xx

7654 3210
[—L— Count 0=0Octet 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 From| MAJOR STATUS RESPONSE
LTH Command CODES TYPE |CODE| PARAMETERS
012345 [ 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 Pafameters 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 5.102\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|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 Continuation of Preceding (¢common) parameter

See 5.1.2{3.

8.6.4.2 (ommand 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.

ISO/IEC 9318-3 : 1990 (E)

8.6.4.7 PafTition (common) parameter

See 5.5.15

8.6.4.8 PItern parameter

This para

oirmrn tlhan o1 ». - vt £no ne 2 AsaSlo__a\
SIZT UIT SIgaVC Ldll dlilpt (ad dCu 1l AllllUule).

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
0 1 2 3 4 5 | 6 through n

28 bbbb bbbb xx  xx
7654 3210

L Count 0=Octet™ 1=Block
Inhibit Defect Reallocation
O=DataBlock/ 1=PhysicalBlock
= Initiialize Format

Figure 66 — Command packet for FORMAT

XXXX XXX

8.7.2 Response packet

PKT EcHoed¢F rom MAJOR STATUS RESPONSE
LTH Gommand CODES TYPE | CODE| PARAMETERS
012345 ) 7 8 through n

eter contains the pattern to be repeated. The length of the pattern cannot exceed-thé/largest Commaj
S

hd packet

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 ofthe Jiisk. Some
disk drives do not have a simple relationship between PhysicalBlock, track, and cylinder addressés)and it is the
responsiblility of 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 istoverridden. The default
condition (Inhibit Defect Reallocation not set) is for the slave to either skip-or reallocate defeets defined in the [parameter
list as well as those known to the slave by a stored defect list (if any). Defects encountered during the format shall also
be skippdd or reallocated. The techniques associated with how this is done are the responsibility of the vendor, and are
not defingd in this part of ISO/IEC 9318.

If defect|reallocation is not inhibited, entries in the Suspect Permanent and-Suspect Temporary defect lists are
automatigally reallocated and moved to the corresponding Working defect-list during execution of the FORMAT
commang.

It may bq desirable for some applications to have the track format controlled by the master (e.g., a floppy digk used for
media interchange between specific systems). Other applications are-better handled by slave control of the formatting. In
addition, [some devices may not require defect mapping.

The Initialize Format modifier is used to indicate to the slavethat this is an initial formatting of a Partition, father than
an incremhental or update formatting. This may requiresspecial 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 slav¢ uses the Fill Octet field specified-in, Attributes as the data to be recorded within PhysicalBlogtks during
formatting.

Where a|field is not supplied as a parameter value, the slave shall assume values that provide a viable fqrmat. The
minimun} information required by the slave is the DataBlock size, as the slave can select all other parameterg necessary
for formdtting. The DataBlock size.may be implicit if defined in Attributes prior to issuing the FORMAT command, or
explicit by use of the DataBlock modifier and the Block Size parameter. If the master is unable to support thel maximum
transfer fate of the slave the only other essential information would be the Transfer Rate parameter.

Other us¢ of master-supplied parameters presumes that the master has a knowledge of the disk, and the need {o override
the slavels selection ef ‘parameters in order to achieve a specific desired format.

When the slave ds-réady to begin the formatting operation, fields associated with the format that are in the gddressee‘s
Attributg Table shall have their contents set to zero by the addressee. Following a successful format, the gddressee’s
Attributg Table shall be updated by the addressee to indicate the characteristics of the formatted media.

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)

. (Data Address required if PhysicalBlocks)
Choice of Interleave parameters

The burden for 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 Interleave considerations

The order of blocks as seen by a master during data transfer is always in ascending block number sequence. In
parametefs are provided so that the master can request that the order for recording of blocks on diskibe in such
that blocKs with sequentially ascending addresses are not physically contiguous. The effect of this.is*to reduce th
transfer rate, though not the instantaneous transfer rate within a block. The degree by which) blocks that are
but not physically contiguous, in the address space may have their transfer rate betwéen the addressee a
effectively reduced is called the interleave factor.

The interleave factor allows an addressee with an effective data rate greater than thdt-of the master, to be attachg
incurring p significant performance loss. Noncontiguous physical fields are a commonly implemented technique

terleaving
a manner

e effective

adjacent,

nd master

bd without
L although

other solytions that provide the same effect may be used also. An interleave factor may be established in mapufacture,

or it may|be set by the master through parameters of the FORMAT command. Once formatted, the interle
becomes gn attribute of the facility until changed by another FORMAT.command. A reset or removal of powe
slave or fjcility shall not cause the interleave factor to change.

8.7.3.2 Defect List considerations

If the magter wishes to control the management of defectsy it may provide defect list parameters for the slave
addition tp those known to the slave (by manufacturer’s:flaw map or slave’s own maintained defect list).

If the list pf defects supplied by the master exceeds:the size of the Command packet, then it may be supplied as|
master is fequired to provide the information inthe same manner as it wants the disk formatted (e.g., if the Bloc
is set, thep it applies to both the extent to be_formatted and the transfer of parameters as data.

If the defct list is supplied by the master, this method of formatting is used in lieu of slave management
Typically, [the master shall be formatting'an area smaller than the whole disk, so the master supplies two Comma
parametefs, one for the transfer,of parameters as data (see 5.2.4) and the other to define the area to be form

See claus¢ C.1 for a tabularrepresentation of FORMAT defect lists management.

ave factor
I from the

to use in

data. The
kK modifier

bf defects.
nd Extent
atted.
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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 (see5.5.15)
Min+1|3F|01- n STOP ON DISCONTINUITY PARAMETER (see 5.5.16)

8.7.4.1.1 | Command Extent (common) parameter

If this parameter is not present, the slave formats the Default Data Partition. If other partitions had been| previously
defined, fthe area formatted would be the remaining Default Data Partition; otherwise, the entire slave-defined Default
Data Paftition would be formatted.

If this parameter is present, the Count field establishes the size of the extent to be formatted. When the Initialize Format
modifier|is set, this also establishes the $ize of the partition.

If the D4taBlock and Initialize Fofmat modifiers are set, the Data Address field is not supplied, the partition i described
in terms pf DataBlocks, and the(Slave is responsible for allocating the partition into unformatted space of the Dgfault Data
Partition|.

If the DataBlock modifier)is set and the Initialize Format modifier is not, the Command Extent defines the|area to be

reformatted.
If the PlesicalBlock modifier is set, the Data Address field is required, the extent is described in terms of PhygicalBlocks,
and the $tarting-PhysicalBlock address shall be on a physical device boundary.

8.7.4.1.2 Response Extent (common) parameter

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 Address (common) parameter

See 5.5.11.

8.7.4.1.5 BloekSize(eommon)paramreter

In the abspnce of this parameter, the slave shall select a size consistent with the DataBlock size defined(in-Aftributes.

If this parpmeter is present and the Initialize Format modifier is set, it explicitly overrides any block size th

defined in

Format mpdifier is set.

If the Da
PhysicalBlI
slave shall
Partition.

If the Phys
against an)
disks. If th
8.74.1.6

See 5.5.13

8.7.4.1.7 Partition (common) parameter

See 5.5.15

8.7.4.1.8 §

Some met
if it wishes

Attributes. The following actions are performed whether block size is implicit or explicit.aslong as thg

pck size that is consistent with the DataBlock size that optimizes the physicalchatacteristics of the fa

e values do not match, the FORMAT command shall be rejected with an Invalid Parm substatus.

‘ransfer (common) parameter

ptop On Discontinuity (common) parameter

nods of PhysicalBlock reallocation during formatting can cause discontinuities. The master uses this |
to have the FORMAT-command cease executing because of an encountered discontinuity (see 5.5

it may be

Initialize

aBlock modifier is set, the block size is defined in DataBlocks for the partition and the slave ¢hooses a
ility. The
reject the FORMAT command with an Invalid Parm substatus if the DataBlock size is not supported for the

icalBlock modifier is set, the block size is defined in PhysicalBlocks for the partition, and the slave checks this
slave-defined or facility-defined constraints (e.g., switch settings;-default values, or imbedded servo fixed sector

arameter
16).
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8.7.4.2 Parameters 50-54

8.74.2.1

Table 68 — Format parameters 50-54

@|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

Number of PhysicalBlocks per Track parameter

If this pajameter is present, the value supplied specifies the‘iumber of PhysicalBlocks per track. If this paramgter is not

present, the slave determines the number.

8.7.4.2.2

This parameter is made up of the following octets:

a)

b)

166

PhysicalBlock Interleave Factors parameter

ylinder Interleave Factor. (This field specifies the number of PhysicalBlocks delay required betwegn the last
hysicalBlock on the last track of a cylinder, and the first PhysicalBlock in the next cylinder. This delay piases the
psolute location of PhysicalBlock 0 to compensate for the rotation of the disk during a single cylind¢r seek. A
lue of X’FF allows. tie slave to determine the interleaving.

S YN

Head Interleave Factor. This field specifies the number of PhysicalBlocks offset required betweep the last
PhysicalBlock.on a track and the first PhysicalBlock in the next track. This delay biases the absolute lpcation of
PhysicalBlack'0 to compensate for the rotation of the disk during a head switch. A value of X FF’ allows the slave
t¢ determin€ the interleaving.

Physi
speciies = BEFO cHB B PP D a 4 a N d
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.

calBlock Interleave Factor.

This field is used to adjust the effective transfer rate to and from t
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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 1
The first fi
data rate e
the instant

8.74.25 1

This parameter is made up of either a Value or Factor octet.

a)

b)

\%:
th
0
by
th
ra

-

Fa
Th

number of DataBlocks to be skipped before the néxt sequential DataBlock is generated. A value of ze

no

ransfer Rate parameter

eld is a value that allows the slave to format the disk in whichever fashion it chooses to achieve an|
ual to or less than that specified. The second field is used by the slave to adjust its internal data flow
hneous transfer rate to and from the master.

ataBlock Interleave parameter

lue. When Bit 7 of the first octet is set to 1, the Value defines the interleave value to be used in fq

vendor specifications. Individual bits 1-7 are set to 1 to cause a’peduction in the block transfer rate th

e then Bit 4 = 1). Only one bit may be set.

skip, and a value of X’FF’ allows the slave to~determine the interleaving.

effective

to match

rmatting

b media. The Value specifies one of the interleave values defined by the facility. Bit O specifies interlepve value
which is the basic block transfer capability of the facility. Bits 17 Specify interleave values, which arg defined

t exceeds

e reduction of the immediately preceding bit (e.g., Bit 5 = 1 shall cause a greater reduction in the block transfer

ctor. When Bit 7 of the first octet is set to 0, the Factorspecifies the factor to be used in formatting the media.
¢ Factor is used to adjust the effective rate at which DataBlocks are transferred from the disk. It spegifies the
[0 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
n-1:n Length of defect (in 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 parapeter allows specifying the location and size of a'list of defects by cylinder number, head number, and offset from
index-by-gctet location. This parameter is used for ‘disks without fixed sectors.

8.7.4.3.2 $ector Defects List parameter

This paratpeter is used to identify defeets in fixed sector disks (e.g., imbedded servo) by their position within the sector,
as located|by cylinder number, head riumber, and sector number.

8.7.4.3.3 Hard Disk Formats-‘parameter

This parampeter contains-the following bits:

a) Npmber.of Alternate Cylinders. This field specifies the number of cylinders to be taken for use in allocating
algernate 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. 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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8.7.4.4 Parameters SA, 6C

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
n-(c) No of Defective Cells
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
* Mutually exclusive

8.7.4.4.1 (ell Defects List parameter
This parameter allows specifying the location and size of a list:0f defects by cylinder number, head number, and offset of
cell from index. This parameter is used for disks with variable record sizes (e.g., IPI-2 Format 2). The No of Defective

Cells is us¢d to step through the list within each cylinder (4* No of Defective Cells identifies location of next [cylinder’s
informatian).

8.7.4.4.2 Request Parm parameter

See 6.3.4.13.1.
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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 Conlbination commands are typically addressed to the slave. However, if the Command packet jis-addrgssed to a
facility, the Facility Address in each Extent parameter shall be the same as that of the addressee.

On Combination commands that execute as part of a Chain, the Source and Destination addressecs shall be the same as
the remainder of the chain.

NOTE — Cpmbination commands do not require the use of the Physical Interface Slave-to-Slave Information/Transfers if the facilities arg attached to
the same slgve. Users should be aware that if Physical Interface Slave-to-Slave Information Transfers are to\be‘used, then dedication of the interface is
required.

It is noty intended that Slave-to-Slave Information Transfers execute concurfently with other operatipns. With
Slave-to-$lave Information Transfers, the dominant slave shall have all of the cdpabilities of a master, such as the handling
of unexpgcted responses, even though it does not have control over selectien.

9.1 COPY

9.1.1 Command packet

PKT |RE OP (COM | OP |SLAV|FAC | PARAMETERS
LTH| NO |CODE| MOD| MOD |ADDR|ADDR
0|1 2 3 4 5 | 6 through n

xxxX xxxx 30 bbbb bbbb xx  xx

Figure 68 — Command packet for COPY

9.1.2 Regponse packet

PKT | E¢hoed From|  MAJOR STATUS PARAMETERS
LTH| |Command | CG@DES” |TYPE|CODE
0/12345 6 7

8 through n

Xxxx eegeeeeeeeee, bbbb bbbb 0011 bbbb
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 (s
RESUMH command)).

Each set ¢f COPY parameters is assumed to refer to an exteat on the source and destination facilities. A ¢
extent on fa disk is equivalent to a span of blocks. COPY parameters may be concatenated so that, multiple e
be transfefred via a single Command packet. This allows files consisting of multiple noncontiguous-extents to

up or res

If, for exgmple, a file is to be restored from a backup tape (which can be treated ag’one large logically ©
segment),[then the master shall know the available storage areas on the destination drive’and their lengths. ¢
COPY parameters is generated for each logically contiguous area on the destination disk.

An entire|disk/tape/floppy may be transferred with a single COPY command by setting the Volume modifier

Transfer
transfer s

The procgss terminates when one of the following conditions is encountered:

a) T

The COP
before all

point of tprmination with the RESUME command.

In the case of premature termination; the master shall be sent the appropriate Response packet defining whi

caused th

of termingtion. This mechanism @llows the master to prompt the operator for another tape cassette or floppy d
the operation is continued.

Device Gen

red with little overhead in the master.

hall be terminated whenever the lower-capacity facility reaches 4tS) limit.

' Response packet shall define the completion status. If the COPY operation has terminated prema
specified data has been transferredy, but successfully, it is considered Incomplete and may be resume

e termination. It is then the master’s responsibility to initiate a RESUME command to restart from|

e also the

bntinuous
tents may
be backed

pntiguous
Dne set of

bit in the

parameter. However, unless the two facilities involved in the COPY operation have the same capacity, the

he specified extents have been transferred for all sets of€COPY parameters in the packet (normal terpination).
b) A file mark is read from a source tape.

¢) The end of tape is found.

d) The source disk is empty (i.e., the last block of the-Source disk has been read and transferred to the de
e) The destination disk or tape is full (i.e., the Jast block of the destination disk has been written).

btination).

rely (ie.,
from the

ch facility
the point
isk 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 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{04 |3C{01-03 TRANSFER PARAMETER (see&.5.5.13)
M{n+1|3E[{01- n PARTITION PARAMETER(see 5.5.15)
M{02 |50 01 EXTENDED MODIFIERS
7 Suppress Automatic Retries
6 Transfer If Error *
5 Skip Bad.PhysicalBlock
4 Terminate on Unrecoverable Error *
3-0 réserved
* Mutually exclusive
9.1.4.1 Combination Command Extent’(common) parameter
This parameter is used to identify the extent as being a Source or Destination. The Slave and Facility Addfesses are
required Hecause the dominantslave responsible for execution of the command may or may not be either the source or
the destinption.
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 Paftifion (common) parameter

See 5.5.15.

9.14.7 Ex

This parameter is needed onfly if the master has a need to override the normal error handling and correction fq

the slave;
damaged, ¢
is encount

fended Modifiers parameter

t is associated only With the source. Such a situation can occur when the media source has been |J
r otherwise affected ifl Some way that affects its ability to be read. The following bits may be set wher
bred:

atures of
physically
an error

a) S

shhll be taken on the first error). , CAUTION: If retries are suppressed, then any error will leave a

dafa on the destination device. Settifig'this bit makes the COPY operation vulnerable to soft errors.
automatic retries will be attempted before, any error action is taken.

b) Trmansfer if Error. PhysicalBlocks containing ECC errors shall be transferred with the error intact (e.g.,
cofde has not been updated so the error would-occur when the destination block is accessed again).

re
bi
de

c) SKip Bad PhysicalBlocks. PhysicalBlocks that cannot be/ tread correctly shall be ignored (i.e., t
ysicalBlock as if it had never been read). The Residual’ Count is not decremented and the dafa is not

Ph
11

d) T¢q
TH

p in the

ppress Automatic Retries. Agtomatic retries are suppressed when an error is encountered (i.e., the ei%E)r action

ponsibility of the master to ensure that the ECC codes of the source and the destination are the sam
is not set, then the ECC shall be updated on the/destination block and the error will not be detectab
Ktination unit.

nsferred. If not set, then the error action is specified by Terminate on Error.

rminate on Unrecoverable Error. The COPY operation shall be terminated if an unrecoverable errq
e appropriate error status shall be reported to the master.

not set,

the ECC
It is the
e. If this
le on the

reat that

I OCCurs.
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9.2 COMPARE SLAVE DATA

9.2.1 Command packet

PKT
LTH

REF | OP (COM | OP |SLAV|FAC | PARAMETERS

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 Regponse packet

PKT
LTH

E¢hoed From|  MAJOR STATUS PARAMETERS
Command | CODES  |TYPE|CODE
0[12345 6 4

8 through n

XXxx eeg¢eeeeeeeee bbbb bbbb 0011 bbbb

7654 3210 3210
Figure 71 — Response packet for COMPARE SLAVE DATA

9.2.3 Degcription

The COMPARE SLAVE DATA command compares data on oné-facility with data on another facility attac
same slavg, or compares two sets of data on the same facility. The“data on the source is the reference for the ¢
and its Cpunt determines the length of the comparison.

The comipand terminates when all data has been comparéd or a data inequality is encountered. If the two faci

different plock sizes, the Count shall be expressed as the number of blocks required for the data on the source.

shall perfprm the mapping between the two block Sizeés.

If the destination data space is smaller than(the'source, Incomplete status is posted. The Residual Count of

may be us

last blockl compared.

The sourge and destination may bé of multiple extents if parameters are appended to the Command packet.

174

hed to the
mparison

lities have
The slave

he source

ed to calculate the amount of data actually compared and the Data Addresses shall contain the addfess of the
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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 (se€)5v5.15)
M{02 (50 01 EXTENDED MODIFIERS
7 Suppress Automatic ‘Retries
6-5 reserved
4 Terminate on Unrecoverable Error
3-0 reserved

9.24.1 Corbination Command Extent (commen) parameter

See 5.5.4 and also 9.1.4.1.

9.2.4.2 CoI'nbination 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 also,9.1.4.3.

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.

93 C

DPMPARE DATA

9.3.1 Command packet

PKT |REH OP |COM OP |[SLAV|FAC PARAMETERS
LTH| NG [CODE| MOD| MOD|ADDR|ADDR
0| 2 3 4 5 | 6 through n
XXXX XXAXx 32 bbbb bbbb xx = xx

9.3.2 Regponse packet

Figure 72 — Command packet for COMPARE DATA

PKT [ Eg
LTH
0

hoed From
Command
12345

CODES

MAJOR STATUS

6

TYPE | CODE

PARAMETERS

7 8 through n

XXXX eeq

9.3.3 Deg
The CON
(master)

be expres

The desti

teeeeeeeee bbbb bbbb 0011 bbbb
7654 3210

cription

Figure 73 — Respornise packet for COMPARE DATA

3210

IPARE DATA command compares data on the facility with data from the master. The Count at the source
s defined by the Command\Extent parameter, and determines the length of the comparison. The Cpunt shall

bed as the number of blocks required for the data on the source.

between

pation shall be definéd by a Combination Extent parameter. The slave shall perform any mapping|necessary

he data received-and the block size at the destination.

The command terminates when all the data to be compared has been received from the master, a data ingquality is
encountefed, or end of extent (Incomplete status) occurs on the destination. The Residual Count in the source’s|Response
Extent parameter.can be used to calculate the amount of data actually compared. The Data Address in the deptination’s

Combination<Extent response shall contain the address of the last block in which a comparison was made.
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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 Facility 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-MODI FIERS
7 SuppresstAutomatic 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 Refponse 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 D4ta Address (common) parameter

See 5.5.11]and also 9.1.4.4.

9.3.4.7 Pdrtition (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

PKT |REF OP |COM OP |SLAV|FAC PARAMETERS
LTH| NQ |CODE| MOD| MOD |ADDR|ADDR
ont 2 3 4 5 | 6 through n

xxxx xxx¥x 33 bbbb bbbb xx xx
7654 3210

I— Relocate Data
Figure 74 — Command packet for REALLOCATE

9.4.2 Response packet.

PKT Echoed From MAJOR STATUS PARAMETERS
LTH Command CODES TYPE |CODE
02345 6 7 8 through n
XXXX eegeeeeeeeee bbbb bbbb 0011 bbbb
7654 3210 3210
Figure 75 — Response packet for REALCOCATE

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.

0 W d peeified-as-appended-parameters;eauses-defeetsHs the Suspect
t and Suspect Temporary defect lists to be reallocated and defect descriptions to be moved from.the Suspect
to the cornresponding Working defect list.

If any defgcts are specified as appended parameters (Command Extent, Defect or Defective DataBlock param¢ter), then
they are the only ones that will be reallocated and appended to the Working Temporary defect listoSuspect ligts are not
modified.

The locatjons of defective blocks are returned to the command that encountered the defect,)and these are the|addresses
used for fhe REALLOCATE command. This command may be used in either DataBlock or PhysicalBlock [mode. If
DataBlock reallocation is selected, the slave shall determine the PhysicalBlocks affected by the defective reconding area.
The defec}ive recording area and as many additional recording areas as are necessaryto accommodate the DataBlock shall
be reallocated.

If the spafe required to reallocate the specified block is not available (e.gs\all space assigned for that purpos¢ has been
exhausted]), the command shall terminate with Reallocation Space Exhaunsted status.

NOTE — Sone facility technologies may not provide for a master-requested reallocation)of a data area. Normal completion status in the Response packet
indicates thqt the slave executed the command according to its internal algorithm,,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
@[LTH|ID|OCTET|X/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)
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)
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944.1.1

See 5.5.2.

9.4.4.1.2

See 5.5.3.

9.4.4.1.3

See 5.5.6

9.4.4.14

See 5.5.11 and also 9.1.4.4.

9.4.4.1.5

See 5.5.1 and also 9.1.4.6.

9.4.4.2 Parameters 50, 55

94.4.2.1

This para
defect list]

Command Extent (common) parameter

Response Extent (common) parameter

Aeeess-Key-(common)—parameter
And also 9.1.4.3.

PData Address (common) parameter

Partition (common) parameter

Table 75 — Reallocate parameters 50, S5

Q{LTH|ID|OCTET [X/b|DEF REALLOCATE PARAMETERS
M|n+1|50 DEFECT :PARAMETER
01-04 Octet -Of fset
05-06 Length of Defect (in bits)
n-5:2 Octet Offset | Repeated as many
n-1:n Length of Defect | 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
5 | many times
n<3:n Address of Defective DataBlock | as needed

Defect parameter

meter may-be used instead of Suspect lists and the defect shall be added to the Working Temporary

a) C

ctet Offset. The QOctet Offset is relative to the location identified in the Data Address parameter (x-

precede this parameter).

b) Length of Defect. The Length of Defect is the size of the defect counted in bits.
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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 REALLOCATE command with a Defective DataBlock parameter that contains a previe
Temporary defect list in chronological order

This shoulq be true as long as the DataBlock size was not changed, and no Permanent defects were added since t
list was redd.

The defectfve DataBlocks shall be categorized and identified by using the following octets;

a) Sige of Datablock Address Fields. This field specifies the size of the addresses.\ The field shall be a m
16|bits, and be a minimum of 4 octets.

b) Address of Defective DataBlock. A list of fields containing the addresses~of DataBlocks that contain d

9.4.4.2.3 Defective lists management

See clause [C.2 for a tabular representation of REALLOCATE defect lists management.

9.5 ALLOCATE RESTORE

9.5.1 Comfmand packet

PKT
LTH

REF
NO
0

OP [COM | OP |SLAV|FAC | PARAMETERS
CODE| MOD| MOD |ADDR|ADDR
1 2 3 4 5 | 6 through n

xxxx xxxq 34 bbbb bbbb xx xx

9.5.2 Response packet

7654 3210

L— Relocate Data

Figure 76 — Command packet for ALLOCATE RESTORE

PKT
LTH

Ec

0

hsly read

he defect

hitiple of

efects.

heed—rom——MAJOR—SFATHS PARAMEFERS
Command | CODES  |TYPE|CODE
12345 6 7

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

f replacement PhysicalBlocks used by the DataBlock will be copied to the original PhysicalBlockssand

to the orlfmal PhysicalBlock and the defect linkage shall be cleared. If the DataBlock requires several Physicall
contents

linkage shall be cleared.

This com
the addrg

The mast

mand reverses the effect of the REALLOCATE command. It would typically be used if an-error condit
ssee caused an abnormal number of data reallocations (e.g., marginal read/write board),

er is required to effectively mirror the original REALLOCATE commands and pararmieters so that th

execute this command successfully. Considerations of interleaving and multiple reallocatians may require that Al

RESTOR

9.5.4 Pai

E commands be received in the reverse order that the REALLOCATE commands were issued.

ameters

9.5.4.1 Parameters 31-32, 35, 3A, 3E

954.1.1

See 5.5.2.

Table 76 — Allocate Restore parameters 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 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{n+1|3E[01- n PARTITION PARAMETER (see 5.5.15)

Command Extent (common) parameter

Blocks, the
the defect

ion within

b slave can
LOCATE

9.54.1.2

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 also 9.1.4.6.

9.5.4.2 Parameters 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 \‘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 Defective DataBlock | as needed

9.5.4.2.1 Defect parameter

This paranjeter may be used instead of a source-¢€xtent 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-a 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| [Command | CODES  |TYPE|CODE
02345 6 7

8 through n

XXXX eeeeeeeeeeee bbbb bbbb 0011 bbbb
7654 3210 3210

Figure 79 — Response packet for SHADOW,READ

9.6.3 Deskription

The SHADOW READ command transfers data from the primary or secondary addressee starting at the loca
in the D4ta Addresses. Whenever a SHADOW READ operation is invoked, the slave shall determine fr
addressee|the data will be transferred. In a multi-ported environment, the slave shall determine which ad

ion given
bm which
ressee is

available 3nd initiate the data transfer operation. A slave may also optimize the I/O operation based on optimum head

and cylinder geometry.

The command executes in one of two modes depending on whether or not shadowing is on a file basis or by yolume.

When exdcuting 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 exeputing on a volume basis, ofily one Count and Data Address need be specified, since the extent on t
facility is § mirror of the first facility,

If there age any Transfer parameters set, they shall apply to both the primary and secondary facilities.

he second

In the evgnt of a data check or other failure on one facility, the slave shall attempt to complete the operation| from the

other facility. If the command is successfully completed on the second facility, Conditional Success shall be pos
Major Stajtus.

If one of the facilities is not available for the operation, the slave shall complete the command to the availab
and post Conditional Success as the Major Status.

ted as the

e facility,
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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 tount
09-0C Data Address
n-7:4 Count | Repeated as many
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 (seé5.5.11)
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 8.1.4.2.2)
01-04 Generate Class 2 Interrupt
05-08 Burst Sizé
M| 0152 MASTER, TERMINATION PERMITTED PARAMETER
(see 8.1.4.2.3)

9.6.4.1 Combination Command Extent_(common) parameter

Two paranpeters 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 Respense Extent (common) parameter

See 5.5.5 and also 914:2.

9.6.4.3 ActeSs,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 InformationTransfer-Size-Override-parameter
See 8.1.4R.2.

9.6.48 Master Termination Permitted parameter

See 8.1.42.3.

9.7 SHADOW WRITE

9.7.1 Command packet

PKT |RE OP (COM OP |[SLAV|FAC PARAMETERS
LTH{ N® [CODE| MOD| MOD |ADDR|ADDR
0|1 2 3 4 5 | 6 through n

XXXX XXXX 36 bbbb bbbb xx xx
Figure 80 — Command packet for SHADOW WRITE

9.7.2 Regponse packet

PKT | E¢hoed From| MAJOR STATUS PARAMETERS
LTH Command | CODES TYPE | CODE
012345 6 7

8 through n

XXxXx ee¢eeeeeeeee bbbb bbbb 0011 bbbb
7654 3210 3210

Figure 81 — Response packet for SHADOW WRITE

9.7.3 Desgcription

The SHADOW -WRITE command transfers data from the master to both the primary and secondary addressegs starting
at the lodation, given in the respective Data Addresses. The data transfer operation shall take place first to whichever
facility, ptimary 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 néeded
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 (see 5.5.13)
M{n+1|{3E|01- n PARTJFION 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 paranjeters dre'required, each a destination for the data to be written. See 5.5.4 and also 9.1.4.1.

9.7.4.2 Combimatiom 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.

9.74.5 Ti

See 5.5.13.

ansfer (common) parameter

9.7.4.6 Partition (common) parameter

See 5.5.15.

9.7.4.7 Information Transfer Size Override parameter

See 8.1.4.

.2,

9.7.4.8 Master Termination Permitted parameter

See 8.1.4.

9.8 SKH

p.3.

9.8.1 Command packet

[ADOW RESTORE

PKT
LTH

RER
NG
0

OP |COM
CODE | MOl
1 2

D
3

oP
MOD

SLAV
ADDR
4

FAC
ADD
5

PARAMETERS
R
6\through n

XXXX

9.8.2 Regponse packet

XXX

x 37 bbbb bbbb xx

XX

Figure 82 — Command packet for SHADOW RESTORE

PKT
LTH

Eq

0

hoed From
Command
1(2-3°4 5

MAJOR STATUS PARAMETERS
CODES | TYPE|CODE
6 7 8 through n

XXXX eeeeeeeeeeee bbbb bbbb 0011 bbbb
7654 3210
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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 Addréess
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{01* n PARTITION PARAMETER (see 5.5.15)

9.8.4.1 Combination Command Extent (common) parameter

See 5.5.4 and Also 9.1.4.1.

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 Tfansfer (common) parameter

See 5.5.13.

9.8.4.6 Pprtition (common) parameter

See 5.5.1% and also 9.1.4.6.
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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 R

10.1.1 Cq

' EAD VERIFY

bmmand packet

PKT |RE

LTH| NO |CODE

opP

1 2

COM
MOD

3

OP |SLAV|FAC COMMAND
MOD |ADDR [ADDR| PARAMETERS
4 5 | 6 through n

XXXX XX

10.1.2 R

X 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

esponse packet

PKT | E
LTH
0

Command
1234

hoed From

5

CODES TYPE |CODE| PARAMETERS

MAJOR STATUS RESPONSE

[} 7 8 through n

XXXX eeq

10.1.3 Dq¢
The Dire

The REA
slave’s or

When usq

beceeeeeee bbbb bbbb 0001 bbbb

7654 3210 3210

pscription

Figure 85 — Response packet for READ VERIFY

Ction modifietds-not applicable to the disk.

D VERIEY command reads data from the addressee and verifies that the data is correct as determiped by the
facility’s error detection/correction scheme. Data is not transferred to the master.

d-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 lerameters 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‘%.5.6)
B{n+1{3A{01- n DATA ADDRESS PARAMETER Asee 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 Command Extent (common) parameter

See 5.5.2.

10.1.4.2 Response Extent (common) parameter

See 5.5.3.

10.1.4.3 Access 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 OP |[COM OP |SLAV|FAC COMMAND
LTH|{ NO||CODE| MOD| MOD |ADDR|ADDR| PARAMETERS
0 1 2 3 4 5 | 6 through n

XXXX Xxxx 51 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 From MAJOR STATUS RESPONSE
LTH ommand CODES TYPE | CODE| PARAMETERS
012345 [ 7 8 through n

XXXX eeeg¢eeeeeeee bbbb bbbb 0010 bbbb
7654 3210 3210

Figure 87 — Response packet for READ AT FIRST AVAILABLE DATA

10.2.3 Despcription

The Direcfion modifier is not applicableto the disk.
The READ AT FIRST AVAILABLE'DATA command shall access the currently selected track and transfer data starting
at the firs{ available block. The-address of the first block encountered is provided in the Read at First Data parameter

appended [to the Transfer Netification packet that precedes the transfer of the data.

The data from the firsgblock in the extent shall follow the transfer of the last block in the extent. The transfer shall
continue yntil the Count has been exhausted.

If PhysicalBlock-transfers are specified in the Command Extent parameter, the Count shall be equal to one tradk of data.
The facility shall not perform a track or cylinder change during the transfer.

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/T1)
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 Burst 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 Accéss'Key (common) parameter

See 5.5.6.

10.2.4.4 Data Address (common) parameter

See 5.5.11.
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10.2.4.5 Transfer (common) parameter

See 5.5.13.

10.2.4.6 Partition (common) parameter

See 5.5.15.

990 (E)

10.2.4.7 Stop On Discontinuity parameter

See 5.5.16

10.24.8 R

and also 8.1.4.1.6.

ead at First Data parameter

The locatipn of the data shall be designated by the following:

a) Cq

b) Starting Data Address. This field identifies the address within the extent from which the slave sk

unt from Beginning. This value specifies the displacement into the extent~in*which the transfer be

transferring 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 |COM | OP |SLAV|FAC COMMAND
LTH| NO| |CODE| MOD| MOD|ADDR|ADDR| PARAMETERS
0 2 3 4 5 | 6 through n
XXXX XXXk 52 bbbb bbbb xx = xx
Figure 88 — Command packet for READ FROM BUFFER
10.3.2 Repponse packet
PKT | Echoed, From| MAJOR STATUS RESPONSE
LTH Command CODES TYPE |CODE| PARAMETERS
01345 6 7 8 through n

pins.

all begin

XXxx eeeeeeceeeeee bbbb bbbb 0001 bbbb

7654 3210 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 addresLee 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 used

a) The "Generic" Buffer. This is the buffer that the slave normally makes visible to the mastér and may belin either
the slave or the addressee.

b) The Slave Buffer. This buffer is always contained in the slave.

¢) The Facility Buffer. This buffer is always in the facility.

10.3.4 Pamameters 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 ‘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)
Mi04 |3C|01-03 TRANSFER PARAMETER (see 5.5.13)
M{n+1{3E({01- n PARTITION PARAMETER (see 5.5.15)
M|03.750 01 BUFFER ADDRESS PARAMETER
7 Generic *
[ 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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