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Document Status
REVISION 0:

« The initial version of SSC.
« Formatting for ISO standards.

REVISION 1:

« Added SCSI-3 approved changes

+  Removed processor device model (moved to SPC)

- Changed references from target to logical unit where required
- Elaborated on medium partition pages (1-4).

REVISION 2:

« Reformat to Word (was in Word Perfect 5.1)
- Consistency changes in printer and communications mode pages
«  Removed sequential device mode pages from communication mode page list

REVISION 3:

« Mode pages 15h - 1Fh of sequential devices are reserved, not vendor-specific.

« Incorporated 94-152r3 - partition mode pages for sequential devices.

- Incorporated 95-118r1 - Read Position for sequential devices is mandatory; addition of new data bits.
« Incorporated 95-134r0 - Initiator-controlled write protect.

« Other assorted corrected marked with change bars.

- Fixed miscellaneous text problems.

REVISION 4:

« Update contacts section.

- Clarify logical position when CAP is used in the device configuration page of Mode Select.
« Fixed byte number of partition in LOCATE command.

« Fixed error in Mode page 11h IDP bit.

« Fixed description in READ BLOCK LIMITS command.

« Increased side margins.

+ Put Prevent/Allow Media removal command back in.

« Do | need a section on reservations???

REVISION 5:

+  Removed text for Prevent/Allow media text since the command is back in SPC.

« Changed media type field in mode data to vendor-specific.

- Added text indicating that erase, format medium, read reverse, send diagnostics, space, codeload,
and format partitions flushes buffered data.

« Added text describing locate to and past end-of-data.

- Added text in model describing identification of blocks, setmarks, and filemark locations.

« Added 95-224r5, report density support. Added note as per working group.

- Moved software write protect, 95-318r1. Function goes better with new page.

« Added 95-304r1 with some minor editorial changes.

REVISION 6:

- Added text for reserve/release for all commands.
« “Samonizing” the document.
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Added text for ready state of printers and communications devices.

Added definitions and abbreviations.

Fixed clause 1.

Added reserve/release to communication device model (mandatory).

Added text concerning terminated writes and partial logical blocks (see WRITE command).
Updated drawings for accuracy and style. All drawings altered.

Added table of notes.

REVISION 7:

Rework text for terminating writes and partial logical blocks. Text in model and READ POSITION and
WRITE commands.

Reserve/release are no longer mandatory.

Added persistent reserve/release and 10 byte reserve/release to the command tables.

Added text for 96-121r2, soft write protect in SPC.

Added text for 96-114r1, Block size granularity.

REVISION 8:

Added text for 96-178, Set Capacity Command.

Added text for 96-179, Write Protection.

Added text for 96-180, Read Reverse Option.

Added text for 96-181, Progress indication.

Issue on write filemarks for buffered mode, immediate = 1, not resolved. Does this imply flush?
Issue on ILI. Should transfer of incorrect block be required up to allowed length?

REVISION 9:

Fixed fields to small caps.
Fixed tables.
Added 96-265r2.

Fixed problems after edit review. Most changes in early part of document (most of way through
sequential model).
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Foreword

The SCSI-3 Stream Commands (SSC) standard specifies the external behavior of a device server that
defines itself as either a Sequential-access device, a Printer device, or a Communications device in the
device type field of the INQUIRY command response data. Together, these device types are known as
Stream Devices. The SSC standard is specified independently of any service delivery subsystem. The
SSC standard conforms to SCSI-3 Architectural Model (X3.270-1996) standard.
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Introduction

The SCSI-3 Stream Commands (SSC) standard specifies a protocol for command-level communications
between an initiator and a device server which has identified itself as a stream device. No service
delivery subsystem dependencies are included in this standard. The SSC standard originated from the
command sets for Sequential-access, Printer and Communications devices in the SCSI-2 (X3.131-1994)
standard.

The SCSI-3 Stream Commands (SSC) encompasses the following:

Clause 1 describes the scope.

Clause 2 lists the normative references.

Clause 3 provides a glossary common to the whole document.
Clause 4 provides descriptions and conventions.

Clause 5 specifies commands for sequential-access devices.
Clause 6 specifies commands for printer devices.

Clause 7 specifies commands for processor devices.

Clause 8 specifies commands for communications devices.
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1 Scope

This standard defines the command set extensions to facilitate operation of SCSI stream devices. The
clause(s) of this standard pertaining to the SCSI stream device class, implemented in conjunction with
the applicable clauses of the SCSI-3 Primary Commands, fully specify the standard command set for
SCSI stream devices.

The objectives of the SCSI-3 Stream Commands standard is to provide the following:

a) Permit an application client to communicate with a logical unit that declares itself to be a sequential
access device, printer device, and communications device in the device type field of the INQUIRY
command response data over a SCSI service delivery subsystem.

b) Define commands unique to the type of SCSI stream devices.

c) Define commands to manage the operation of SCSI stream devices.

d) Define the differences between types of SCSI stream devices.

Common Access Method

Device—Type Specific Command Sets

Shared Command Set (for all device types)

Architecture Model

Transport Protocols

Physical Interconnects

Figure 1 — SCSI standards - general structure

Figure 1 is intended to shows the general structure of SCSI standards. The figure is not intended to imply
a relationship such as a hierarchy, protocol stack, or system architecture. It indicates the applicability of a
standard to the implementation of a given transport.
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At the time this standard was generated examples of the SCSI general structure included:

Physical Interconnects:
Fibre Channel Arbitrated Loop [X3T11/960D]
Fibre Channel - Physical and Signaling Interface [X3.230-1994]
High Performance Serial Bus [IEEE 1394-1995]
SCSI-3 Parallel Interface [X3.253]
SCSI-3 Fast-20 Parallel Interface [X3.277]
SCSI Parallel Interface -2 [X3.302]
Serial Storage Architecture Physical Layer 1 [X3.293]
Serial Storage Architecture Physical Layer 2 [X3T10/1146D]

Transport Protocols:
SCSI-3 Interlocked Protocol [X3.292]
Serial Storage Architecture Transport Layer 1 [X3.295]
SCSI-3 Fibre Channel Protocol [X3.269]
SCSI-3 Fibre Channel Protocol - 2 [X3T10/1144D]
SCSI-3 Serial Bus Protocol [X3.268]
SCSI Serial Bus Protocol -2 [X3T10/1155D]
Serial Storage Architecture SCSI-2 Protocol [X3.294]
Serial Storage Architecture SCSI-3 Protocol [X3T10/1051D]
Serial Storage Architecture Transport Layer 2 [X3T10/1147D]

Shared Command Set:
SCSI-3 Primary Commands [X3T10/995D]

Device-Type Specific Command Sets:
SCSI-3 Stream Commands (this standard)
SCSI-3 Block Commands [X3T10/996D]
SCSI-3 Enclosure Services [X3T10/1212D]
SCSI-3 Medium Changer Commands [X3T10/999D]
SCSI-3 Controller Commands [X3.276]
SCSI-3 Controller Commands - 2 [X3T10/1255D]
SCSI-3 Multimedia Command Set [X3T10/1048D]
SCSI-3 Multimedia Command Set - 2 [X3T10/1228D]

Architecture Model:
SCSI-3 Architecture Model [X3.270]
SCSI-3 Architecture Model - 2 [X3T10/1157D]

Common Access Method:
SCSI Common Access Method [X3.232]
SCSI Common Access Method - 3 [X3T10/990D]

The term SCSI is used whenever it is not necessary to distinguish between the versions of SCSI. The

Small Computer System Interface - 2 standard (X3.131-1994) and the architecture that it describes are
referred to herein as SCSI-2.
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2 References

2.1 Normative References

The following corequisite standards contain provisions that, through reference in this text, are provisions
of this standard. At the time of publication, the editions indicated were valid. All standards are subject to
revision, and parties to agreements based on this standards are encouraged to investigate the possibility
of applying the most recent editions of the following list of standards. Members of IEC and ISO maintain
registers of currently valid International Standards. ANSI performs a similar function for American
National Standards.

SCSI-3 Architecture Model, X3.270
SCSI-3 Primary Commands, X3T10/995D
SCSI-3 Medium Changer Commands, X3T10/999D

2.2 Informative References

Small Computer System Interface-2 [X3.131-1994] [ISO/IEC 9316-1:1996]
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3 Definitions, symbols and abbreviations

This clause contains a glossary of special terms used in this standard. These terms apply to SSC and do
not constitute a comprehensive glossary for SCSI-3.

3.1 Definitions

For the purposes of this standard, the following terms apply. These terms do not constitute a
comprehensive glossary for SSC. Terms specific to a particular clause in this standard are defined in the
appropriate clause.

3.11

3.1.2
3.1.3

3.14

3.15

3.1.6
3.1.7

3.1.8
3.1.9

3.1.10

3.1.11

3.1.12

3.1.13

application client: An object that is the source of SCSI commands. See SCSI-3 Architecture
Model (SAM) for further definition of an application client.

byte: Indicates an 8-bit construct.

command: A request describing a unit of work to be performed by a device server. See SCSI-
3 Architecture Model (SAM) for further definition of a command.

command descriptor block (CDB): The structure used to communicate commands from an
initiator to a target.

device server: An object within a logical unit that executes SCSI tasks according to the rules
of task management. See SCSI-3 Architecture Model (SAM) for further definition of a device
server.

field: A group of one or more contiguous bits.

initiator: An SCSI device containing application clients that originate device service requests
to be processed by a target SCSI device. See SCSI-3 Architecture Model (SAM) for further
definition of an initiator.

one: A true signal value or a true condition of a variable.

page: Several commands use regular parameter structures that are referred to as pages.
These pages are identified with a value known as a page code.

peripheral device: A physical peripheral device that can be attached to an SCSI device,
which connects to the SCSI bus. The peripheral device and the SCSI device (peripheral
controller) may be physically packaged together. Often there is a one-to-one mapping
between peripheral devices and logical units, but this is not required. Examples of peripheral
devices are: magnetic disks, printers, optical disks, and magnetic tapes.

SCSI device: A device that is connected to a service delivery subsystem and supports a SCSI
application protocol. See SCSI-3 Architecture Model (SAM) for further definition of a SCSI
device.

target: A SCSI device containing logical units and device servers that receive and execute
commands from an initiator. See SCSI-3 Architecture Model (SAM) for further definition of a
target.

zero: A false signal value or a false condition of a variable.

3.2 Symbols and abbreviations

BOM

beginning-of-medium
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BOP beginning-of-partition

CDB command descriptor block
EOD end-of-data

EOM end-of-medium

EOP end-of-partition

EW early-warning

/0 input/output

ID identifier

LSB least significant bit

MSB most significant bit

RSVD  reserved

SAM SCSI-3 Architecture Model [X3.270]

SCS either SCSI-2 or SCSI-3

SCSI-2 the Small Computer System Interface-2 [X3.131-1994] [ISO/IEC 9316-1:1996]
SCSI-3 the Small Computer System Interface-3

SPC SCSI-3 Primary Commands standard

SSC SCSI-3 Stream Commands standard
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3.3 Keywords

Several keywords are used to differentiate between different levels of requirements and optionally, as

follows:

3.3.1 expected: used to describe the behavior of the hardware or software in the design models
assumed by this standard. Other hardware and software design models may also be
implemented.

3.3.2 invalid: A keyword used to describe an illegal or unsupported bit, byte, word, field or code
value. Receipt of an invalid bit, byte, word, field or code value shall be reported as error.

3.3.3 may: indicates flexibility of choice with no implied preference.

3.34 shall: indicates a mandatory requirement. Designers are required to implement all such
mandatory requirements to ensure interoperability with other standard conforment products.

3.35 should: indicates flexibility of choice with a strongly preferred alternative. Equivalent to the
phrase “it is recommended”.

3.3.6 obsolete: indicates items that were defined in prior SCSI standards but have been removed
from this standard.

3.3.7 mandatory: indicates items required to be implemented as defined by this standard.

3.3.8 optional: describes features that are not required to be implemented by this standard.
However, if any optional feature defined by the standard is implemented, it shall be
implemented as defined by this standard.

3.3.9 reserved: refers to bits, bytes, words, fields and code values that are set aside for future
standardization. Their use and interpretation may be specified by future extensions to this or
other standards. A reserved bit, byte, word or field shall be set to zero, or in accordance with a
future extension to this standard. The recipient may not check reserved bits, bytes, words or
fields. Receipt of reserved code values in defined fields shall be treated as an error.

3.3.10 vendor-specific: items(e.g., a bit, field, code value, etc.) that are not defined by this standard
and may be vendor defined.

3.4 Conventions

Lower case is used for words having the normal English meaning. Certain words and terms used in this
standard have a specific meaning beyond the normal English meaning. These words and terms are
defined either in Clause 3.3 or in the text where they first appear.

Listed items in this standard do not represent any priority. Any priority is explicitly indicated. Formal lists
(e.g., @) red; (b) blue; (c) green) canoted by letters are in an arbitrary order. Formal lists (e.g., 1) red; (2)
blue; (3) green) canoted by numbers are in a required sequential order.

If a conflict arises between text, tables, or figures, the order of precedence to resolve conflicts is text;
then tables; and finally figures. Not all tables or figures are fully described in text. Tables show data
format and values.

The I1SO convention of numbering is used (i.e., the thousands and higher multiples are separated by a
space and a comma is used as the decimal point as in 65 536 or 0,5).

The additional conventions are:

a) The names of abbreviations, commands, and acronyms used as signal names are in all uppercase
(e.g., IDENTIFY DEVICE).
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Fields containing only one bit are referred to as the "NAME" bit instead of the "NAME" field.
Field names are in SMALL CAPS to distinguish them from normal English.

Numbers that are not immediately followed by lower-case b or h are decimal values.
Numbers immediately followed by lower-case b (xxb) are binary values.

Numbers immediately followed by lower-case h (xxh) are hexadecimal values.

The most significant bit of a binary quantity is shown on the left side and represents the highest
algebraic value position in the quantity.

If a field is specified as not meaningful or it is to be ignored, the entity that receives the field shall not
check that field.
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4  General

4.1 Overview

The SCSI-3 stream device class specifies the behavior of a logical unit that is primarily a streaming data
device. Three device types are members of this class, sequential-access, printer, and communications
devices. Both have the common characteristic of primarily handling data in a sequential method, a
stream. This does not limit the device's ability to position randomly within the data. However, the model
for these devices implies that random-access of data may be impossible or at least inefficient.

A sequential-access device is not truly random-access (see SBC for a description of a random-access
device). Commands to read and write on a sequential-access device do not contain any absolute
location. Instead, the device position is determined by previous commands. Commands are available
for absolute and relative positioning. Writing to a sequential-access device may cause all data following
that point to be invalidated. There may be restrictions on where the write may be initiated as well.
Reading or writing data as a long string of data, as in a stream, tends to be the most efficient.

A printer device is like a sequential-access device since it also transfers data based on a current
position, not an absolute location. However, a printer is different in that it is a data sink and is not
expected to return the same data back during normal operation.

The physical model of both device types is similar. For a sequential-access device, a recording media
exists between two pools, the supply pool and take-up pool. The read/write mechanism may only access
the media between the pools. As media is taken out of one, usually the supply, it passes by the
read/write mechanism and into the take-up pool. Thus, transferring data as a stream is most efficient,
since the media may traverse the read/write mechanism as a flow of data. To position to a given point
requires moving the media until the appropriate position is found.

In the printer model, the read/write mechanism may only write and the media may only move from the
supply. Unlike a sequential-access device, data may be formatted on a printer device by font selection
and positioning options. Therefore, a printer device class is not a strict subset of a sequential-access
device class.

In contrast to the printer and sequential-access devices, the communications model has no media for

data storage. Instead, the communications device acts as a terminus for a pipe. The other side of the
pipe is undefined by the model. No concept of position exists in the model.
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5 Sequential-access devices

5.1 Sequential-access device model

5.1.1 Physical elements

Sequential-access devices (called devices below) optimize their use in storing or retrieving user data in a
sequential manner. Since access is sequential, position changes typically take a long time, when
compared to random-access devices.

Sequential-access devices are described herein from the point of view of a tape device. However, other
implementations are not precluded.

The recording medium for tape devices consists of various widths and lengths of a flexible substrate
coated with a semi-permanent magnetic material. The recording medium may be wound onto single
reels or encapsulated into cartridges containing both a supply reel and a take-up reel. Several American
National Standards exist covering the construction of reels and cartridges for interchange as well as
recording techniques for many of the format or density combinations.

A complete unit composed of the recording medium and its physical carrier (e.g. reel, cartridge, cassette)
is called a volume. Volumes have an attribute of being mounted or de-mounted on a suitable transport
mechanism.

Mounted is the state of a volume when the device is physically capable of executing commands that
cause the medium to be moved. A volume is de-mounted when it is being loaded, threaded, unloaded,
unthreaded, or when not attached to the device.

Ready is the state of the logical unit when medium access and non-medium access commands may be
executed. The logical unit is not ready when no volume is mounted or, from the initiator's perspective,
whenever all medium access commands report CHECK CONDITION status and a NOT READY sense
key. The logical unit is not ready during the transition between mounted and not mounted, or not
mounted to mounted. Some devices may have a physical control that places the device in a not ready
state even when a volume is mounted.

The Reserve, Release, Persistent Reserve Out, Persistent Reserve In commands (see SPC) are optional
for sequential-access devices. Extent and element reservations are not supported by this model.

The write enabled or write protected state determines when an initiator may write information on a
volume. This attribute is usually controlled by the user of the volume through manual intervention (e.g.
thumbwheel switch). Other mechanisms for write protect, including software controlled methods, may be
available (see 5.1.9). When a logical unit is in write protected state, writing to media is prohibited. Any
of the following commands could end with CHECK CONDITION status because write protection is
enabled: COPY, COPY AND VERIFY, ERASE, FORMAT MEDIUM, MODE SELECT, SET CAPACITY,
WRITE, and WRITE FILEMARKS. In this situation, the sense key is DATA PROTECT.

The recording medium has two physical attributes called beginning-of-medium (BOM) and end-of-
medium (EOM). Beginning-of-medium is at the end of the medium that is attached to the take-up reel.
End-of-medium is at the end of the medium that is attached to the supply reel. In some cases, the
medium is permanently affixed to one or both of the reel hubs.
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As shown in Figure 2, the entire physical length of medium is not usable for recording data. For most
volumes, a length of the medium is reserved between the takeup reel and the beginning-of-medium, and
between the end-of-medium position and the supply reel. This is done to provide sufficient tape wraps
onto the reel hub(s) and to ensure that recording starts in an undamaged section of the medium.

BOM EOM
Reserved ————(Usable Reserved
medium Recording medium
area Area area

<«—Take-up reel Supply reel ——»

Figure 2 — Typical volume layout

The position on the medium where a pattern of recorded signals may be written by one write component
is called a track (see Figure 3). A device may write or read from one or more tracks at a time, depending
on the format.

BOM EOM

Track 1
Track 2

Track n-1
Track n

Figure 3 — Typical medium track layout

On a new volume, recording of one or more tracks begins after mounting the volume and moves from
beginning-of-medium toward end-of-medium. The number of tracks written at one time is called a track
group (TrkGrp). Track groups may be used by any recording format. For recorded volumes, reading in
the forward direction follows the same course of tracks as when writing.

In serpentine recording, not all tracks are recorded at the same time. At the end-of medium or
beginning-of-medium, the device reverses direction and begins recording the next track group. The
process of reversing direction and recording the next track group may be repeated until all track groups
are recorded. For serpentine devices that record only one track at a time, each physical track represents
one track group (see Figure 4).

12 working draft SCSI-3 Stream Device Command Set



X3T10 /997D revision 9

BOM EOM
Track 1 » TrkGrp 1
Track 2 < TrkGrp 2
Track n Trkérp n

Figure 4 — Serpentine recording example

Some multi-track devices have only one track group, using a parallel storage format that supports the
simultaneous recording of all available tracks (see Figure 5).

BOM EOM
Track 1 >
Track 2 >
: > TrkGrp 1
Track n >

Figure 5 — Parallel recording example

The serpentine and parallel recording formats shown in the previous examples define tracks as
longitudinal patterns of recorded information. One other storage format used by some devices records
tracks diagonally across the medium. One or more tracks may be recorded at the same time. This
recording technique is known as helical scan (see Figure 6).

BOM EOM

Track 1—» // <«+—Trackn

Figure 6 — Helical scan recording example

For most recording formats, a format identification in the form of a tone burst or some other recognizable
pattern is recorded outside the user data area. The format identification is an attribute of a volume used
for interchange purposes and is defined in applicable standards.

5.1.2 Early Warning

When writing, the application client needs an indication that it is approaching the end of the permissible
recording area. This position, called early-warning (EW), is typically reported to the application client at
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a position early enough for the device to write any buffered data to the medium while still leaving enough
room for additional recorded data or filemarks. Some American National Standards include physical
requirements for a marker placed on the medium to be detected by the device as early-warning (see
Figure 7).

BOM EW EOM
> -

Figure 7 — Early-warning example

Devices are expected to report early warning to the application client when sufficient recording space is
nominally available before EOM to record data in the data buffer(s) and some additional filemarks and
data. A logical concept of early-warning may be required to signal the application client at an appropriate
location prior to the physical marker, particularly for devices which implement data buffers.

5.1.3 Partitions within a volume

Partitions consist of one or more non-overlapped mini-volumes, each with its own beginning and ending
points, contained within single physical volume. Each partition (x) within a volume has a defined
beginning-of-partition (BOP x), an early-warning position (EW x), and an end-of-partition (EOP x).

All volumes have a minimum of one partition called partition O, the default data partition. For devices
which support only one partition, the beginning-of-partition zero (BOP 0) may be equivalent to the
beginning-of-medium and the end-of-partition zero (EOP 0) may be equivalent to the end-of-medium.

When a volume is mounted, it is logically positioned to the beginning of the default data partition (BOP
0). When a REWIND command is received in any partition (x), the device positions to the beginning-of-
partition (BOP x).

P