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INFORMATION TECHNOLOGY - 
SMALL COMPUTER SYSTEM INTERFACE (SCSI) - 

Part 261: SAS protocol layer (SPL)

FOREWORD

1) ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission) form
the specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate
in the development of International Standards. Their preparation is entrusted to technical committees; any ISO
and IEC member body interested in the subject dealt with may participate in this preparatory work. International
governmental and non-governmental organizations liaising with ISO and IEC also participate in this preparation.

2) 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.

3) The formal decisions or agreements of IEC and ISO on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation
from all interested IEC and ISO member bodies.

4) IEC, ISO and ISO/IEC publications have the form of recommendations for international use and are accepted by
IEC and ISO member bodies in that sense. While all reasonable efforts are made to ensure that the technical
content of IEC, ISO and ISO/IEC publications is accurate, IEC or ISO cannot be held responsible for the way in
which they are used or for any misinterpretation by any end user.

5) In order to promote international uniformity, IEC and ISO member bodies undertake to apply IEC, ISO and
ISO/IEC publications transparently to the maximum extent possible in their national and regional publications.
Any divergence between any ISO/IEC publication and the corresponding national or regional publication should
be clearly indicated in the latter.

6) ISO and IEC provide no marking procedure to indicate their approval and cannot be rendered responsible for any
equipment declared to be in conformity with an ISO/IEC publication.

7) All users should ensure that they have the latest edition of this publication.

8) No liability shall attach to IEC or ISO or its directors, employees, servants or agents including individual experts
and members of their technical committees and IEC or ISO member bodies for any personal injury, property
damage or other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
and expenses arising out of the publication of, use of, or reliance upon, this ISO/IEC publication or any other IEC,
ISO or ISO/IEC publications.

9) Attention is drawn to the normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

10) Attention is drawn to the possibility that some of the elements of this International Standard may be the subject of
patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

International Standard ISO/IEC 14776-261 was prepared by subcommittee 25: Interconnection of informa-
tion technology equipment, of ISO/IEC joint technical committee 1: Information technology.

The list of all currently available parts of the ISO/IEC 14776 series, under the general title Information
technology – Small computer system interface (SCSI), can be found on the IEC web site.
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This International Standard has been approved by vote of the member bodies and the voting results may be
obtained from the address given on the second title page.

IMPORTANT – The “colour inside” logo on the cover page of this publication indicates that it 
contains colours which are considered to be useful for the correct understanding of its contents.
Users should therefore print this publication using a colour printer.
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INTRODUCTION

General

The SCSI family of standards provides for many different transport protocols that define the rules for
exchanging information between different SCSI devices. This standard defines the rules for exchanging
information between SCSI devices using a serial interconnect. Other SCSI transport protocol standards define
the rules for exchanging information between SCSI devices using other interconnects.

This standard makes obsolete the following concepts from SAS-2:

a) NOTIFY (RESERVED 2) primitive; and
b) ATTACHED DEVICE TYPE field code (see 9.4.3.10) value 011b.

Figure 1 shows the organization of the layers of this standard.

Figure 1 — Organization of this standard

SCSI application layer ATA application layer Management 
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SCSI standards family

Figure 2 shows the relationship of this standard to the other standards and related projects in the SCSI family
of standards.

Figure 2 — SCSI document relationships

This standard also defines the rules for exchanging information between ATA hosts and ATA devices using the
same serial interconnect. Other ATA transport protocol standards define the rules for exchanging information
between ATA hosts and ATA devices using other interconnects.

Figure 3 shows the relationship of this standard to other standards and related projects in the ATA family of
standards.

Figure 3 — ATA document relationships
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Figure 2 and figure 3 show the general relationship of the documents to one another, and do not imply a
relationship such as a hierarchy, protocol stack or system architecture.

These standards specify the interfaces, functions and operations necessary to ensure interoperability
between conforming implementations. This standard is a functional description. Conforming implementations
may employ any design technique that does not violate interoperability.
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INFORMATION TECHNOLOGY - 
SMALL COMPUTER SYSTEM INTERFACE (SCSI) - 

Part 261: SAS protocol layer (SPL)

1 Scope

This part of ISO/IEC 14776-261 defines the protocol layer of the Serial Attached SCSI (SAS) interconnect and
three transport protocols that use the SAS interconnect:

a) Serial SCSI Protocol (SSP): a mapping of SCSI supporting multiple initiators and targets;
b) Serial ATA Tunneled Protocol (STP): a mapping of Serial ATA expanded to support multiple initiators

and targets; and
c) Serial Management Protocol (SMP): a management protocol.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

The provisions of the referenced specifications other than ISO, IEC, ISO and ITU standards, as identified in
this clause, are valid within the context of this International Standard. The reference to such a specification
within this International Standard does not give it any further status within ISO or IEC. In particular, it does not
give the referenced specification the status of an International Standard.

Additional availability contact information is provided below as needed.

Table 1 shows standards bodies and their web sites.

NOTE 1  ANSI is a registered trademark of the American National Standards Institute.

NOTE 2  ISO is a registered trademark of the International Organization for Standardization.

Table 1 — Standards bodies

Abbreviation Standards body Web site

ANSI® American National Standards Institute http://www.ansi.org

DIN German Institute for Standardization http://www.din.de

IEC® International Electrotechnical Commission http://www.iec.ch

IEEE® Institute of Electrical and Electronics Engineers http://www.ieee.org

INCITS International Committee for Information Technology Standards http://www.incits.org

ISO® International Organization for Standardization http://www.iso.ch

ITIC Information Technology Industry Council http://www.itic.org

JIS Japanese Industrial Standards Committee http://www.jisc.co.jp

T10 INCITS T10 SCSI storage interfaces http://www.t10.org

T11 INCITS T11 Fibre Channel interfaces http://www.t11.org

T13 INCITS T13 ATA storage interface http://www.t13.org
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NOTE 3  IEC is a registered trademark of the International Electrotechnical Commission.

NOTE 4  IEEE is a registered trademark of the Institute of Electrical Electronics Engineers, Inc.

ISO/IEC 14776-151, Information technology – Small Computer System Interface (SCSI) – Part 151: Serial
Attached SCSI - 1.1 (SAS-1.1)

ISO/IEC 14776-153, Information technology – Small Computer System Interface (SCSI) – Part 153: Serial
Attached SCSI-2.1 (SAS-2.1) (T10/2125-D) (under consideration)

INCITS 465-2010, Information technology – Small Computer System Interface (SCSI) – Part 922: SCSI/ATA
Translation-2 (SAT-2) (planned as ISO/IEC 14776-922)

T10/1731-D, Information technology – Small Computer System Interface (SCSI) – SCSI Primary
Commands-4 (SPC-4) (planned as ISO/IEC 14776-454)

T10/1799-D, Information technology – Small Computer System Interface (SCSI) – SCSI Block Commands-3
(SBC-3) (planned as ISO/IEC 14776-323)

T10/2149-D, Information technology - Small Computer System Interface (SCSI) – SCSI Enclosure Services-3
(SES-3)(planned as ISO/IEC 14776-373)

T10/2104-D, Information technology – Small Computer System Interface (SCSI) – SCSI Architecture Model-5
(SAM-5) (planned as ISO/IEC 14776-415)

T13/2015-D, Information technology – AT Atttachment – Part 201: ATA/ATAPI Command Set-2 (ACS-2)
(planned as ISO/IEC 24739-201)

T13/1700-D, Information technology – AT Attachement – Part 100: ATA Attachment-8 ATA/ATAPI Architecture
Model (ATA8-AAM) (planned as ISO/IEC 24739-100)

NOTE 5  For more information on the current status of these documents, contact the INCITS Secretariat at
202-737-8888 (phone), 202-638-4922 (fax) or via Email at incits@itic.org. To obtain copies of these
documents, contact Global Engineering at 15 Inverness Way, East Englewood, CO 80112-5704 at
303-792-2181 (phone), 800-854-7179 (phone), or 303-792-2192 (fax) or see http://www.incits.org.

For information on the current status of the listed documents, or regarding availability, contact the indicated
organization.

Serial AT Attachment Revision 3.0 (SATA). 27-May-2009

NOTE 6  For information on the current status of Serial ATA documents, contact the Serial ATA International
Organization (see http://www.sata-io.org).
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3 Terms, definitions, symbols, abbreviations, keywords, and conventions

3.1 Terms and definitions

For the purposes of this document the following terms and definitions apply.

3.1.1
8b10b coding
coding scheme that represents an 8-bit byte (i.e., a control byte or data byte) as a 10-bit character (i.e., a
control character or data character) (see 5.2)

3.1.2
8b10b encoding
method of encoding an 8-bit byte (i.e., a control byte or data byte) into a 10-bit character (i.e., a control
character or data character) (see 5.2) 

3.1.3
10b8b decoding
method for decoding a 10-bit character (i.e., a control character or data character) into an 8-bit byte (i.e., a
control byte or data byte) (see 5.2) 

3.1.4
actual lock time
time during SNW-1, SNW-2, and Final-SNW (see 5.7.4.2.3.2) at which a phy locks on received ALIGN (0)s
and/or ALIGN (1)s and changes from transmitting ALIGN (0) to ALIGN (1) 

3.1.5
actual training time
time during Train-SNW (see 5.7.4.2.3.4) at which training (see 3.1.234) is complete 

3.1.6
active phy power condition
normal power condition for a SAS phy or expander phy (see 4.10.2)

3.1.7
active zone manager
zone manager that locks a zoning expander device (see 4.9.6) 

3.1.8
affiliation
STP target port state of limiting acceptance of connection requests to those from one or more STP initiator
ports (see 6.18.4) 

3.1.9
affiliation context
set of registers maintained by an STP target port for an STP initiator port holding an affiliation (see 6.18.4) 

3.1.10
aggregation
when referring to classes (see 3.1.26), a form of association (see 3.1.12) that defines a whole-part
relationship between the whole (i.e., aggregate) class and its parts (see 3.5) 

3.1.11
application client
object that is the source of SCSI commands and task management function requests (see SAM-5), ATA
commands (see ATA8-AAM), or management function requests (see 4.1.5) 
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3.1.12
association
when referring to classes (see 3.1.27), a relationship between two or more classes that specifies connections
among their objects (see 3.1.124) (i.e., a relationship that specifies that objects of one class are connected to
objects of another class) (see 3.5) 

3.1.13
attached SAS address
SAS address (see 3.1.162) of the attached phy (e.g., received by a logical phy in the incoming IDENTIFY
address frame during the initialization sequence (see 4.1.2)), or the SAS address of the STP target port in an
STP/SATA bridge (see 4.6.2) 

3.1.14
attribute
when referring to classes (see 3.1.27) or objects (see 3.1.124), a named property of a class that describes the
range of values that its objects may hold (see 3.5)

3.1.15
AT Attachment (ATA)
standard for the internal attachment of storage devices to hosts (see ATA8-AAM)

3.1.16
ATA device
storage peripheral that processes ATA commands and device management functions; Analogous to a SCSI
target device (see ATA8-AAM)

3.1.17
ATA domain
I/O system consisting of an ATA host and one or more ATA devices that communicate with one another by
means of a service delivery subsystem: analogous to a SCSI domain (see ATA8-AAM) 

3.1.18
ATA host
host device that originates requests to be processed by an ATA device; analogous to a SCSI initiator device
(see ATA8-AAM)

3.1.19
big-endian
format for storage or transmission of binary data in which the most significant byte appears first; in a
multi-byte value, the byte containing the most significant bit is stored in the lowest memory address and trans-
mitted first, and the byte containing the least significant bit is stored in the highest memory address and trans-
mitted last (e.g., for the value 0080h, the byte containing 00h is stored in the lowest memory address, and the
byte containing 80h is stored in the highest memory address)

3.1.20
bit cell time
time for transmitting a phy capabilities bit during SNW-3 (see 5.7.4.2.3.3) 

3.1.21
Broadcast
information about an event in the SAS domain, communicated between phys with the BROADCAST primitive
sequence (see 6.2.6.4) and/or the SMP ZONED BROADCAST function (see 9.4.3.20) and (see 4.1.13)

3.1.22
Broadcast propagation processor (BPP)
object within an expander function that manages Broadcasts (see 4.6.5) 
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3.1.23
burst time
part of an OOB signal where the OOB burst is transmitted (see SAS-2.1)

3.1.24
byte
sequence of eight contiguous bits considered as a unit; a byte is encoded as a character (see 3.1.25) using
8b10b coding (see 5.2) 

3.1.25
character
sequence of ten contiguous bits considered as a unit; abyte (see 3.1.24) is encoded as a character using
8b10b coding (see 5.2)

3.1.26
class
description of a set of objects (see 3.1.124) that share the same attributes (see 3.1.14), operations (see
3.1.130), relationships, and semantics; classes may have attributes and may support operations 

3.1.27
class diagram
diagram that shows a collection of classes (see 3.1.27) and their contents and relationships (see 3.5)

3.1.28
command descriptor block (CDB)
structure used to communicate a command from a SCSI application client to a SCSI device server  (see
SAM-5)

3.1.29
compliant jitter tolerance pattern (CJTPAT)
test pattern for jitter testing (see SAS-2.1 and A.2)

3.1.30
configuration subprocess
subprocess invoked from the discover process to configure an externally configurable expander device (see
4.8)

3.1.31
confirmation
information passed from a lower layer state machine to a higher layer state machine, usually responding to a
request (see 3.1.155) from that higher layer state machine, and sometimes relaying a response (see 3.1.157)
from a peer higher layer state machine (e.g., see figure 42 in 4.6.6.2) (see 3.6)

3.1.32
connection
temporary association between a SAS initiator port and a SAS target port using a pathway (see 6.13)

3.1.33
connection rate
effective rate of dwords through the pathway (see 3.1.134) between a SAS initiator phy and a SAS target phy,
established through the connection request 

3.1.34
connection request
request to establish a connection originated by a SAS phy (see 3.1.168) using an OPEN address frame (see
6.8.3) (see 6.13.2.1) 
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3.1.35
constraint
when referring to classes or objects, a mechanism for specifying semantics or conditions that are maintained
as true between entities (e.g., a required condition between associations) (see 3.5)

3.1.36
control byte
byte containing control information defined in table 41 (see 5.2) 

3.1.37
control character (Kxx.y)
character containing control information defined in table 41 (see 5.2) 

3.1.38
cyclic redundancy check (CRC)
error checking mechanism that checks data integrity by computing a polynomial algorithm based checksum
(see 6.5) 

3.1.39
D.C. idle
differential signal level that is nominally 0 V peak-to-peak (see SAS-2.1) 

3.1.40
D.C. mode
mode in which D.C. idle is used, at times including, during the idle time and negation time of an OOB signal
(see SAS-2.1), and during the RCDT time of speed negotiation windows (see 5.7.4.2.2) 

3.1.41
data byte
byte containing data information defined in table 40 (see 5.2) 

3.1.42
data character (Dxx.y)
character containing data information defined in table 40 (see 5.2) 

3.1.43
data dword
dword containing four data bytes, or four data characters with correct disparity 

3.1.44
deadlock
condition in which two or more processes (e.g., connection requests) are waiting on the others to complete,
resulting in none of the processes completing 

3.1.45
deletable primitive
ALIGN (see 6.2.5.1), NOTIFY (see 6.2.5.3), or MUX (see 6.2.5.2), which may be deleted by a receiver instead
of being placed into its elasticity buffer (see 6.3) (see 6.2.5) 

3.1.46
dependency
when referring to classes, a relationship between two classes where a change to one class (i.e., the
independent class) may cause a change in the other class (i.e., the dependent class) (see 3.5)

3.1.47
device name
worldwide unique name for a device within a transport protocol (see 4.2.6)
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3.1.48
device server
object that processes SCSI commands (see SAM-5), ATA commands (see ATA8-AAM), or management
functions (see 4.1.5) 

3.1.49
direct current (D.C.)
non-A.C. component of a signal (see SAS-2.1)

3.1.50
direct routing attribute
attribute of an expander phy that indicates that the expander phy may be used by the ECM (see 3.1.60) to
route a connection request to an end device  (see 4.6.7.1) 

3.1.51
direct routing method
method the ECM (see 3.1.60) uses to route connection requests to an attached end device or an attached
expander device  (see 4.6.7.1) 

3.1.52
discover process
process performed by a management application client to discover all the SAS devices and expander devices
in the SAS domain; The discover process invokes the configuration subprocess (see 3.1.30) as needed  (see
4.7) 

3.1.53
disparity
difference between the number of ones and zeros in a character (see 5.2) 

3.1.54
domain
SAS domain (see 3.1.164), a SCSI domain (see 3.1.184), or an ATA domain (see 3.1.17) 

3.1.55
dword
sequence of four contiguous bytes or four contiguous characters considered as a unit; 

NOTE 7  the meaning depends on the context (e.g., when discussing the bits being transmitted over a
physical link, dword represents four characters (i.e., 40 bits) and when discussing the contents of a frame
before 8b10b encoding (see 3.1.2) or after 10b8b decoding (see 3.1.3), dword represents four bytes (i.e., 32
bits)) 

3.1.56
dword synchronization
detection of an incoming stream of dwords from a physical link by a phy  (see 5.10) 

3.1.57
enclosure
box, rack, or set of boxes providing the powering, cooling, mechanical protection, EMI protection, and external
electronic interfaces for one or more end device(s) and/or expander device(s); the enclosure provides the
outermost electromagnetic boundary and acts as an EMI barrier; an enclosure is not a class in this standard 

3.1.58
end device
SAS device (see 3.1.163) or SATA device (see 3.1.174) that is not contained within an expander device (see
3.1.62) 
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3.1.59
event notification
information passed from the SSP transport layer to the SCSI application layer notifying the SCSI application
layer that a SCSI event has occurred (see SAM-5)

3.1.60
expander connection manager (ECM)
object within an expander function (see 3.1.63) that manages routing (see 4.6.3) 

3.1.61
expander connection router (ECR)
portion of an expander function (see 3.1.63) that routes messages between expander phys (see 4.6.4) 

3.1.62
expander device
device that is part of a service delivery subsystem, facilitates communication between SAS devices and SATA
devices, and is either an externally configurable expander device or a self-configuring expander device (see
4.1.7) 

3.1.63
expander function
object within an expander device that contains an expander connection manager, expander connection router,
and Broadcast propagation processor (see 4.6.1) 

3.1.64
expander logical phy
expander phy (see 3.1.65) or a multiplexed portion of an expander phy (see 4.1.2) 

3.1.65
expander phy
phy in an expander device (see 3.1.62) that interfaces to a service delivery subsystem (see 3.1.196) 

3.1.66
expander port
expander device object that interfaces to a service delivery subsystem (see 3.1.196) and to SAS ports in other
devices (see 4.6.2) 

3.1.67
expander route entry
SAS address and an enable/disable bit in an expander route table (see 3.1.69) 

3.1.68
expander route index
value used in combination with a phy identifier to select an expander route entry in an expander route table in
an externally configurable expander device (see 4.6.7.4) 

3.1.69
expander route table
table of expander route entries (see 3.1.67) within an expander device (see 3.1.62); the table is used by the
expander function (see 3.1.63) to resolve connection requests (see 4.6.7.4) 

3.1.70
externally configurable expander device
non-self-configuring expander device (see 3.1.62) that contains an expander route table (see 3.1.69) that is
configurable with the SMP CONFIGURE ROUTE INFORMATION function (see 9.4.3.27) (see 4.1.7) 
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3.1.71
field
group of one or more contiguous bits 

3.1.72
Final-SNW
final speed negotiation window for 1.5 or 3 Gbps without training (see 5.7.4.2.3.2) 

3.1.73
frame
sequence of data dwords between a start of frame primitive (i.e., SOF, SOAF, or SATA_SOF) and an end of
frame primitive (i.e., EOF, EOAF, or SATA_EOF) 

3.1.74
frame information structure (FIS)
SATA frame format (see SATA)

3.1.75
generalization
when referring to classes (see 3.1.27), a relationship among classes where one class (i.e., the superclass)
shares the attributes (see 3.1.14) and operations (see 3.1.130) of one or more other classes (i.e., the
subclasses) (see 3.5)

3.1.76
hard reset
SAS device or expander device action in response to a reset event in which the device performs the opera-
tions described in 4.4 

3.1.77
hard reset sequence
sequence that causes a hard reset (see 4.4 and 6.9)

3.1.78
hardware maximum physical link rate
maximum physical link rate capability of a phy 

3.1.79
hardware minimum physical link rate
minimum physical link rate capability of a phy 

3.1.80
hash 
mathematical function that maps values from a larger set of values into a smaller set of values, reducing a
long value into a shorter hashed value 

3.1.81
I_T nexus
when referring to SAS ports (see 3.1.170), a nexus between a SAS initiator port and a SAS target port; when
referring to SCSI ports (see 3.1.187), a nexus between a SCSI initiator port and a SCSI target port (see
SAM-5)

3.1.82
I_T nexus loss
when referring to SAS ports (see 3.1.170), a condition where a SAS port determines that another SAS port is
no longer available (see 4.5); when referring to SCSI ports (see 3.1.187) (e.g., SSP ports), a condition
resulting from the events defined by SAM-5 in which the SCSI device performs the I_T nexus loss operations
described in SAM-5, SPC-4, and the appropriate command standards (see SAM-5)
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3.1.83
I_T_L nexus
nexus between a SCSI initiator port, a SCSI target port, and a logical unit (see SAM-5)

3.1.84
I_T_L_Q nexus
nexus between a SCSI initiator port, a SCSI target port, a logical unit, and a command (see SAM-5)

3.1.85
IDENTIFY (PACKET) DEVICE data
IDENTIFY DEVICE data from an ATA device, or IDENTIFY PACKET DEVICE data from an ATAPI device (see
ACS-2) 

3.1.86
identification sequence
sequence where phys exchange IDENTIFY address frames (see 4.4 and 6.9)

3.1.87
idle dword
vendor specific data dword that is scrambled and is transmitted outside a frame (see 6.4) 

3.1.88
idle time
part of an OOB signal (see 3.1.129) where OOB idle (see 3.1.127) is being transmitted (see 5.6) 

3.1.89
indication
information passed from a lower layer state machine to a higher layer state machine, usually relaying a
request (see 3.1.155) from a peer higher layer state machine (e.g., see figure 42 in 4.6.6.1) (see 3.6)

3.1.90
information unit
portion of an SSP frame that carries command, task management function, data, response, or transfer ready
information (see 8.2.2) 

3.1.91
initiator connection tag
value in the OPEN address frame used for SSP and STP connection requests to provide a SAS initiator port
an alternative to using the SAS target port’s SAS address for context lookup when the SAS target port origi-
nates a connection request (see 6.8.3) 

3.1.92
initiator port transfer tag
value that allows an SSP initiator port to establish a context for commands and task management functions
(see 8.2.1) 

3.1.93
invalid character
character that is not a control character (see 3.1.37) or a data character (see 3.1.42) 

3.1.94
invalid dword
dword that is not a data dword (see 3.1.43) or a primitive (see 3.1.146) (i.e., in the character context, a dword
that contains an invalid character, a control character in other than the first character position, a control
character other than K28.3 or K28.5 in the first character position, or one or more characters with a running
disparity error) 
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3.1.95
jitter tolerance pattern (JTPAT)
test pattern for jitter testing (see SAS-2.1) 

3.1.96
least significant bit (LSB)
in a binary code, the bit or bit position with the smallest numerical weighting in a group of bits that, when taken
as a whole, represent a numerical value (e.g., in the number 0001b, the bit that is set to one) 

3.1.97
left-aligned
type of field containing ASCII data in which unused bytes are placed at the end of the field (highest offset) and
are filled with ASCII space (20h) characters (see SPC-4)

3.1.98
link reset
performing the link reset sequence (see 3.1.99) 

3.1.99
ink reset sequence
for SATA, a phy reset sequence (see 3.1.139); for SAS, a phy reset sequence followed by an identification
sequence (see 3.1.86), or a phy reset sequence followed by a hard reset sequence (see 3.1.77), another phy
reset sequence, and an identification sequence (see 4.4 and 6.9)

3.1.100
little-endian
format for storage or transmission of binary data in which the least significant byte appears first; in a multi-byte
value, the byte containing the least significant bit is stored in the lowest memory address and transmitted first,
and the byte containing the most significant bit is stored in the highest memory address and transmitted last
(e.g., for the value 0080h, the byte containing 80h is stored in the lowest memory address, and the byte
containing 00h is stored in the highest memory address) 

3.1.101
livelock
condition where two or more processes (e.g., connection requests) continually change their state in response
to changes in other processes, resulting in none of the processes completing 

3.1.102
locked zoning expander device
zoning expander device that has been locked by a zone manager (see 4.9.6.2)

3.1.103
logical link
physical link (see 3.1.140) or a multiplexed portion of a physical link (see 4.1.3) 

3.1.104
logical link rate
link rate between two logical phys established as a result of speed negotiation and multiplexing negotiation
between the physical phys containing those logical phys 

3.1.105
logical phy
phy (see 3.1.136) or a multiplexed portion of a phy (see 4.1.2) 

3.1.106
logical unit
externally addressable entity within a SCSI target device that implements a SCSI device model and contains
a device server (see SAM-5)
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3.1.107
logical unit number (LUN)
identifier for a logical unit (see 3.1.106) (see SAM-5)

3.1.108
low phy power condition:
partial phy power condition or the slumber phy power condition (see 4.10.1)

3.1.109
maximum training time (MTT)
maximum time during Train-SNW (see 5.7.4.2.3.4) for a phy receiver to complete training (see 3.1.234) 

3.1.110
maximum Train-SNW window time (MTWT)
maximum duration of Train-SNW (see 5.7.4.2.3.4) 

3.1.111
media
plural of medium (see 3.1.112) 

3.1.112
medium
material on which data is stored (e.g., a magnetic disk) 

3.1.113
message
information sent between state machines (see 3.6)

3.1.114
most significant bit (MSB)
in a binary code, the bit or bit position with the largest numerical weighting in a group of bits that, when taken
as a whole, represent a numerical value (e.g., in the number 1000b, the bit that is set to one) 

3.1.115
multiplexing
dividing a physical link into two logical links, and dividing a phy into two logical phys, by interleaving dwords
(see 5.11) 

3.1.116
multiplicity
when referring to classes (see 3.1.27), an indication of the range of allowable instances of an object or an
attribute (see 3.5)

3.1.117
narrow link
physical link that attaches a narrow port to another narrow port (see 4.1.4) 

3.1.118
narrow port
port that contains exactly one phy (see 4.1.4) 

3.1.119
negation time
part of an OOB signal during which OOB idle is transmitted after the last OOB burst (see 5.6)
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3.1.120
negotiation idle
transmission of D.C. idle when D.C. mode (see 3.1.40) is enabled, or a defined sequence of dwords when
optical mode is enabled (see 5.9.4.2) 

3.1.121
negotiated logical link rate
current operational logical link rate (see 3.1.104) 

3.1.122
negotiated physical link rate
current operational physical link rate (see 3.1.140) 

3.1.123
nexus
when referring to SAS devices (see 3.1.163), a relationship between two SAS devices, and the SAS initiator
port and the SAS target port objects within those SAS devices; when referring to SCSI devices (see 3.1.183),
a relationship between two SCSI devices, and the SCSI initiator port and the SCSI target port objects within
those SCSI devices (see SAM-5)

3.1.124
object
entity with a well-defined boundary and identity that encapsulates state and behavior; all objects are instances
of classes (see 3.1.27) (i.e., a concrete manifestation of a class is an object) 

3.1.125
object diagram
diagram that encompasses objects (see 3.1.124) and their relationships at a point in time (see 3.5)

3.1.126
OOB burst
transmission of signal transitions for a burst time (see 5.6.1)

3.1.127
OOB idle
transmission of D.C. idle when D.C mode (see 3.1.40) is enabled, or a defined sequence of dwords when
optical mode (see 3.1.131) is enabled (see SAS-2.1)

3.1.128
OOB sequence
sequence where two phys exchange OOB signals (see 5.7.2.1 and 5.7.4.1)

3.1.129
OOB signal
pattern of idle time (see 3.1.88), burst time (see 3.1.23), and negation time (see 3.1.119) used during the link
reset sequence (see 5.6) 

3.1.130
operation
when referring to classes (see 3.1.27), a service that may be requested from any object (see 3.1.124) of the
class in order to affect behavior; operations describe what a class is allowed to do and may be a request or a
query; a request may change the state of the object but a query should not (see 3.5)

3.1.131
optical mode
mode in which a defined sequence of dwords is used, at times including, during the idle time and negation
time of an OOB signal (see SAS-2.1), and during the RCDT time of speed negotiation windows (see 5.7.4.2.2) 
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3.1.132
partial pathway
set of logical links participating in a connection request that have not yet conveyed a connection response
(see 4.1.11) 

3.1.133
partial phy power condition:
low phy power condition for a SAS phy or expander phy  (see 4.10.1.3)

3.1.134
pathway
set of logical links between a SAS initiator phy and a SAS target phy being used by a connection (see 4.1.11)

3.1.135
pathway blocked count
number of times the  port has retried this connection request due to receiving OPEN_REJECT (PATHWAY
BLOCKED), OPEN_REJECT (RESERVED STOP 0), or OPEN_REJECT (RESERVED STOP 1) 

3.1.136
phy
object in a device that is used to interface to other devices (e.g., an expander phy or a SAS phy ) ( see 4.1.2
and SAS-2.1)

3.1.137
phy identifier
value by which a phy is identified within a device (see 4.2.10) 

3.1.138
phy ready state:
condition of a phy when its SP state machine is in the SP15:SAS_PHY_Ready state (see 5.9.4.10) 

3.1.139
phy reset sequence
OOB sequence followed by a speed negotiation sequence (see 4.4 and 5.7)

3.1.140
physical link rate
link rate between two physical phys established as a result of speed negotiation between those phys 

3.1.141
port
SAS port (see 3.1.170) or an expander port (see 3.1.66); each port contains one or more phys (see 3.1.136)
(see 4.1.4) 

3.1.142
port identifier
value by which a port is identified within a domain (see 4.2.9)

3.1.143
port name
worldwide unique name for a port within a transport protocol (see 4.2.8)

3.1.144
potential pathway
set of logical links between a SAS initiator phy and a SAS target phy (see 4.1.11) 
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3.1.145
power on
power being applied 

3.1.146
primitive
for a phy that supports being attached to SATA phy, a dword containing a 7Ch or BCh control byte followed by
three data bytes, or a K28.3 or K28.5 control character with correct disparity followed by three data characters
with correct disparity; for a phy that does not support being attached to SATA phy, a dword containing a BCh
control byte followed by three data bytes, or a K28.5 control character with correct disparity followed by three
data characters with correct disparity (see 6.2) 

3.1.147
primitive sequence
set of primitives treated as a single entity (see 6.2.4) 

3.1.148
programmed maximum physical link rate
maximum operational physical link rate of a phy (e.g., as programmed via the SMP PHY CONTROL function
(see 9.4.3.28) or the Phy Control and Discover mode page (see 9.2.7.5)) 

3.1.149
programmed minimum physical link rate
minimum operational physical link rate of a phy (e.g., as programmed via the SMP PHY CONTROL function
(see 9.4.3.28) or the Phy Control and Discover mode page (see 9.2.7.5)) 

3.1.150
protocol
either SSP (see 3.1.195), SMP (see 3.1.194), or STP (see 3.1.192) 

3.1.151
rate
data transfer rate of a physical or logical link (e.g., 1.5 Gbps, 3 Gbps, or 6 Gbps) 

3.1.152
rate change delay time (RCDT)
time between rates during the speed negotiation sequence (see 5.7.4.2) 

3.1.153
read data
data transferred to the SCSI application client’s data-in buffer from the SCSI device server, as requested by
the Send Data-In transport protocol service (see 9.2.1.6) 

3.1.154
receiver device (Rx)
device downstream from a receiver device compliance point containing a portion of the physical link and a
receiver circuit (see SAS-2.1)

3.1.155
request
information passed from a higher layer state machine to a lower layer state machine, usually to initiate some
action (see 3.6)

3.1.156
reset event
event that triggers a hard reset (see 4.4.2) in a SAS device 
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3.1.157
response
information passed from a higher layer state machine to a lower layer state machine, usually in response to an
indication (see 3.6)

3.1.158
role
when referring to classes and objects (see 3.1.124), a label at the end of an association (see 3.1.12) or aggre-
gation (see 3.1.10) that defines a relationship to the class on the other side of the association or aggregation
(see 3.5)

3.1.159
route table optimization
configuration subprocess algorithm that reduces the number of entries required in an expander route table in
an externally configurable expander device (see 4.8.3) 

3.1.160
run length
number of consecutive identical bits in the transmitted signal (e.g., the pattern 0011111010 includes the
following run lengths: five 1s, one 0, one 1, and indeterminate run lengths of 0s at the start and end) 

3.1.161
running disparity (RD)
binary parameter with a negative (-) or positive (+) value indicating the cumulative encoded signal imbalance
between the one and zero signal state of all characters since dword synchronization has been achieved (see
5.3.5) 

3.1.162
SAS address
identifier assigned to a SAS port or expander device (see 4.2.4) 

3.1.163
SAS device
SAS initiator device and/or a SAS target device 

3.1.164
SAS domain
I/O system defined by this standard that may serve as a SCSI domain (see 4.1.9) 

3.1.165
SAS initiator device
device containing SSP, STP, and/or SMP initiator ports in a SAS domain (see 4.1.6) 

3.1.166
SAS initiator phy
logical phy (see 3.1.105) in a SAS initiator device 

3.1.167
SAS initiator port
SSP initiator port (see 3.1.212), STP initiator port (see 3.1.219), and/or SMP initiator port (see 3.1.199) in a
SAS domain 

3.1.168
SAS phy
phy in a SAS device that interfaces to a service delivery subsystem (see 3.1.196) 
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3.1.169
SAS logical phy
SAS phy (see 3.1.168) or a multiplexed portion of a SAS phy (see 4.1.2) 

3.1.170
SAS port
SAS initiator port (see 3.1.167) and/or a SAS target port (see 3.1.173) 

3.1.171
SAS target device
device containing SSP, STP, and/or SMP target ports in a SAS domain (see 4.1.6) 

3.1.172
SAS target phy
logical phy (see 3.1.105) in a SAS target device 

3.1.173
SAS target port
SSP target port (see 3.1.216), STP target port (see 3.1.224), and/or SMP target port (see 3.1.203) in a SAS
domain 

3.1.174
SATA device
ATA device that contains a SATA device port in an ATA domain; analogous to a SAS target device (see
3.1.171) 

3.1.175
SATA device port
ATA device object that interfaces to a service delivery subsystem (see 3.1.196) with SATA; analogous to a
SAS target port (see 3.1.173) 

3.1.176
SATA host
ATA host that contains a SATA host port in an ATA domain; analogous to a SAS initiator device (see 3.1.165) 

3.1.177
SATA host port
ATA host object that interfaces to a service delivery subsystem (see 3.1.196) with SATA; analogous to a SAS
initiator port (see 3.1.167) 

3.1.178
SATA phy
phy in a SATA device or SATA port selector that interfaces to a service delivery subsystem (see 3.1.196);
analogous to a SAS phy (see 3.1.168) 

3.1.179
SATA port selector
device that attaches to two SATA host ports (i.e., two ATA domains) and one SATA device port, and provides
the means for one SATA host to access the device at any given time (see SATA) 

3.1.180
SATA spinup hold
state entered by an expander phy attached to a SATA device in which it halts the automatic phy reset
sequence to delay temporary consumption of additional power (e.g., to spin up rotating media) (see 5.12) 

3.1.181
saturating counter
counter that remains at its maximum value after reaching its maximum value 

Full document details: ISO IEC 14776-261-2012

http://avadocuments2026.com/doc/iso-iec-14776-261-2012
http://avadocuments2026.com/doc/iso-iec-14776-261-2012


– 40 – 14776-261 © ISO/IEC:2012(E)

  

3.1.182
scrambling
modifying data by XORing each bit with a pattern generated by a linear feedback shift register to minimize
repetitive character patterns (see 6.6) 

3.1.183
SCSI device
device that contains one or more SCSI ports that are connected to a service delivery subsystem (see 3.1.196)
and supports a SCSI application protocol (see SAM-5)

3.1.184
SCSI domain
I/O system consisting of a set of SCSI devices that communicate with one another by means of a service
delivery subsystem (see SAM-5)

3.1.185
SCSI initiator device
SCSI device containing SCSI application clients and SCSI initiator ports that originates device service and
task management requests to be processed by a SCSI target device and receives device service and task
management responses from SCSI target devices (see SAM-5)

3.1.186
SCSI initiator port
SCSI initiator device object that acts as the connection between SCSI application clients and a service
delivery subsystem (see 3.1.196) through which requests and confirmations are routed (see SAM-5)

3.1.187
SCSI port
SCSI initiator port and/or a SCSI target port (see SAM-5)

3.1.188
SCSI target device
SCSI device containing logical units and SCSI target ports that receives device service and task management
requests for processing and sends device service and task management responses to SCSI initiator devices
(see SAM-5)

3.1.189
SCSI target port
SCSI target device object that contains a task router and acts as the connection between SCSI device servers
and task managers and a service delivery subsystem (see 3.1.196) through which requests, indicates,
responses, and confirmations are routed (see SAM-5)

3.1.190
self-configuring expander device
expander device (see 3.1.62) containing an SMP initiator port and a management application client to perform
the discover process (see 3.1.52) to configure its own expander route table (see 3.1.69) (see 4.7.4)

3.1.191
Serial ATA (SATA)
protocol defined by SATA (see clause 2) 

3.1.192
Serial ATA Tunneled Protocol (STP)
protocol defined in this standard used by STP initiator ports (see 3.1.219) to communicate with STP target
ports (see 3.1.224) in a SAS domain (see 6.18 and 8.3)
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3.1.193
Serial Attached SCSI (SAS)
set of protocols and the interconnect defined by this standard 

3.1.194
Serial Management Protocol (SMP)
protocol defined in this standard used by SMP initiator ports (see 3.1.199) to communicate with SMP target
ports (see 3.1.203) in a SAS domain (see 6.19 and 8.4)

3.1.195
Serial SCSI Protocol (SSP)
protocol defined in this standard used by SSP initiator ports (see 3.1.212) to communicate with SSP target
ports (see 3.1.216) in a SAS domain (see 6.17 and 8.2)

3.1.196
service delivery subsystem
part of a SCSI I/O system that transmits information between a SCSI initiator port and a SCSI target port, or
the part of an ATA I/O system that transmits information between an ATA host and an ATA device, or the part
of a SAS I/O system that transmits information between a SAS initiator port and a SAS target port 

3.1.197
slumber phy power condition:
low phy power condition for a SAS phy or expander phy (see 4.10.1.4)

3.1.198
SMP initiator phy
SAS initiator phy (see 3.1.166) in an SMP initiator port (see 3.1.199) 

3.1.199
SMP initiator port
SAS initiator device object in a SAS domain that interfaces to a service delivery subsystem with SMP 

3.1.200
SMP phy
SAS logical phy (see 3.1.169) in an SMP port 

3.1.201
SMP port
SMP initiator port (see 3.1.199) and/or an SMP target port (see 3.1.203) 

3.1.202
SMP target phy
SAS target phy (see 3.1.172) in an SMP target port (see 3.1.203) 

3.1.203
SMP target port
SAS target device object in a SAS domain that interfaces to a service delivery subsystem (see 3.1.196) with
SMP 

3.1.204
SMP zone configuration function
SMP function that configures zoning expander shadow values and is only accepted by a locked zoning
expander device (see 4.9.6.3)

3.1.205
speed negotiation lock time (SNLT)
maximum time during an SNW (see 3.1.208) for a transmitter to reply with ALIGN (1) (see 5.7.4.2) 
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3.1.206
speed negotiation sequence
sequence in which two phys negotiate the operational physical link rate (see 5.7.2.2 and 5.7.4.2)

3.1.207
speed negotiation transmit time (SNTT)
during SNW-1, SNW-2, and Final-SNW, the time after RCDT during which ALIGN (0) or ALIGN (1) is trans-
mitted; during SNW-3, the time after RCDT in which bit cells and OOB idle are transmitted (see 5.7.4.2.2) 

3.1.208
speed negotiation window (SNW)
portion of the SAS speed negotiation sequence (see 5.7.4.2.3)

3.1.209
speed negotiation window time (SNWT)
duration of an SNW (see 3.1.209) (see 5.7.4.2.3)

3.1.210
spread spectrum clocking (SSC)
technique of modulating the operating frequency of a transmitted signal (i.e., the physical link rate) to reduce
the measured peak amplitude of radiated emissions (see SAS-2.1)

3.1.211
SSP initiator phy
SAS initiator phy (see 3.1.166) in an SSP initiator port (see 3.1.212) 

3.1.212
SSP initiator port
SCSI initiator port in a SAS domain that implements SSP 

3.1.213
SSP phy
SAS logical phy (see 3.1.169) in an SSP port 

3.1.214
SSP port
SSP initiator port (see 3.1.212) and/or an SSP target port (see 3.1.216) 

3.1.215
SSP target phy
SAS target phy (see 3.1.172) in an SSP target port (see 3.1.216) 

3.1.216
SSP target port
SCSI target port in a SAS domain that implements SSP 

3.1.217
state machine variable
variable that exists within the context of a state machine that may contain status from one state that is used in
another state of the same state machine, affecting subsequent state transitions or state machine outputs.

3.1.218
STP initiator phy
SAS initiator phy (see 3.1.166) in an STP initiator port (see 3.1.219) 
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3.1.219
STP initiator port
SAS initiator device object in a SAS domain that interfaces to a service delivery subsystem (see 3.1.196) with
STP 

3.1.220
STP phy
SAS logical phy (see 3.1.169) in an STP port 

3.1.221
STP port
STP initiator port (see 3.1.219) and/or an STP target port (see 3.1.224) 

3.1.222
STP primitive
primitive used only inside STP connections and on SATA physical links (see 6.2.2) 

3.1.223
STP target phy
SAS target phy (see 3.1.172) in an STP target port (see 3.1.224) 

3.1.224
STP target port
SAS target device object in a SAS domain that interfaces to a service delivery subsystem (see 3.1.196) with
STP 

3.1.225
STP/SATA bridge
expander device object containing an STP target port, a SATA host port, and the functions required to forward
information between the STP target port and SATA host port to enable STP initiator ports in a SAS domain to
communicate with SATA devices in an ATA domain 

3.1.226
subtractive routing attribute
attribute of an expander phy that indicates that the expander phy may be used by the ECM (see 3.1.60) to
route connection requests to an attached expander device that were not resolved using the direct routing
method or table routing method (see 4.6.7.1) 

3.1.227
subtractive routing method
method the ECM uses to route connection requests not resolved using the direct routing method or table
routing method to an attached expander device (see 4.6.7.1) 

3.1.228
table routing attribute
attribute of an expander phy that indicates that the expander phy may be used by the ECM to route
connection requests using an expander route table (see 4.6.7.1) 

3.1.229
table routing method
method the ECM uses to route connection requests to an attached expander device using an expander route
table (see 4.6.7.1) 

3.1.230
target port transfer tag
optional value that allows an SSP target port to establish the write data context when receiving a write DATA
frame (see 8.2.1) 
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3.1.231
task management function
task manager service capable of being requested by a SCSI application client to affect the processing of one
or more commands (see SAM-5)

3.1.232
task manager
object within a SCSI target device that controls the sequencing of SCSI commands and processes SCSI task
management functions (see SAM-5)

3.1.233
trained
physical link rate negotiated with Train-SNW (see 5.7.4.2) 

3.1.234
training
process of adapting equalization circuitry in a receiver device to an incoming pattern 

3.1.235
training lock time (TLT)
maximum time during Train-SNW (see 5.7.4.2.3.4) for a receiver to complete training (see 3.1.234) and
transmit TRAIN_DONE patterns instead of TRAIN patterns 

3.1.236
Train-SNW
speed negotiation window with training (see 5.7.4.2.3.4) 

3.1.237
Train-SNW window time
actual duration of Train-SNW (see 5.7.4.2.3.4) 

3.1.238
transmitter device (Tx)
device upstream from a transmitter device compliance point containing a portion of the physical link and a
transmitter circuit (see SAS-2.1) 

3.1.239
transport protocol service confirmation
information passed from the SSP transport layer to the SCSI application layer (i.e., from the SSP initiator port
to the SCSI application client) that notifies the SCSI application layer that a SCSI transport protocol service
has completed 

3.1.240
transport protocol service indication
information passed from the SSP transport layer to the SCSI application layer notifying the SCSI application
layer (i.e., from the SSP target port to the SCSI device server) to begin a SCSI transport protocol service 

3.1.241
transport protocol service request
information passed from the SCSI application layer to the SSP transport layer (i.e., from the SCSI application
client to the SCSI initiator port) to begin a SCSI transport protocol service 

3.1.242
transport protocol service response
information passed from the SCSI application layer to the SSP transport layer (i.e., from the SCSI device
server to the SSP target port) that completes the SCSI transport protocol service 
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3.1.243
valid character
character that is a control character (see 3.1.37) or a data character (see 3.1.42) 

3.1.244
valid dword
dword that is a data dword (see 3.1.43) or a primitive (see 3.1.146) 

3.1.245
virtual phy
phy (see 3.1.136) that interfaces with a vendor specific interface to another virtual phy inside the same device
(see 4.1.2) 

3.1.246
wide link
group of physical links that attaches a wide port to another wide port (see 4.1.4) 

3.1.247
wide port
port that contains more than one phy (see 4.1.4) 

3.1.248
wrapping counter
counter that wraps back to zero after reaching its maximum value 

3.1.249
write data
data transferred from the SCSI application client’s data-out buffer to the SCSI device server, as requested by
the Request Data-Out transport protocol service (see 9.2.1.8) 

3.1.250
zone group
set of phys in a ZPSDS (see 3.1.253) that all have the same access permission (see 4.9) 

3.1.251
zone manager
entity responsible for configuring a ZPSDS  (see 4.9.1) 

3.1.252
zone permission table
table that defines access permission between the zone group of a source phy and the zone group of the desti-
nation phy (see 4.9.3.3) 

3.1.253
zoned portion of a service delivery subsystem (ZPSDS)
group of zoning expander devices that cooperate to control access between phys; the ZPSDS may include all
or part of a service delivery subsystem (see 4.9) 

3.1.254
zoning expander current values
current zone permission table and zone phy information in a zoning expander device (see 4.9.6) 

3.1.255
zoning expander device
expander device (see 3.1.62) that supports zoning (see 4.9) 
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3.1.256
zoning expander phy
expander phy in a zoning expander device (see 3.1.255) 

3.1.257
zoning expander shadow values
shadow zone permission table (see 3.1.252) and zone phy information in a zoning expander device, which
are changed by SMP zone configuration functions (see 3.1.204) but do not become active until the activate
step (see 4.9.6.4) is performed (see 4.9.6) 

3.2 Symbols and abbreviations

See clause 2 for abbreviations of standards bodies (e.g., ISO). 

Units and abbreviations used in this standard:

Abbreviation Meaning

AA ATA application layer (see 9.3)
ACA auto contingent allegiance (see SAM-5)
ACK acknowledge primitive (see 6.2.7.1)
AIP arbitration in progress primitive (see 6.2.6.1)
ATA AT attachment (see 3.1.15)
ATAPI AT attachment packet interface
ATA8-AAM AT Attachment - 8 ATA/ATAPI Architecture Model standard (see clause 2)
ACS-2 ATA/ATAPI Command Set-2 standard (see clause 2)
AWT arbitration wait time
BCH Bose, Chaudhuri and Hocquenghem code (see 4.2.5)
BIST built in self test
BPP Broadcast propagation processor (see 3.1.22)
CDB command descriptor block (see 3.1.28)
CJTPAT compliant jitter tolerance pattern (see 3.1.29)
CRC cyclic redundancy check (see 3.1.38)
CRN command reference number (see SAM-5)
D.C. direct current
Dxx.y data character (see 3.1.42)
ECM expander connection manager (see 3.1.60)
ECR expander connection router (see 3.1.61)
EMI electromagnetic interference (see 3.1.57)
EOAF end of address frame primitive (see 6.2.6.6)
EOF end of frame primitive (see 6.2.7.4)
FIS frame information structure (see )
G1 generation 1 physical link rate (i.e., 1.5 Gbps)
G2 generation 2 physical link rate (i.e., 3 Gbps)
G3 generation 3 physical link rate (i.e., 6 Gbps)
Gbps gigabits per second (i.e., 109 bits per second)
ID identifier
JTPAT jitter tolerance pattern (see 3.1.95)
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Kxx.y control character (see 3.1.37)
LED light-emitting diode
LSB least significant bit (see 3.1.96)
LUN logical unit number (see 3.1.107)
µs microsecond (i.e., 10-6 seconds)
m meter
MA management application layer (see 9.4)
MSB most significant bit (see 3.1.114)
ms millisecond (i.e., 10-3 seconds)
MT SMP transport layer state machines (see 8.4)
MTT maximum training time (see 3.1.109)
MTWT maximum Train-SNW window time (see 3.1.110)
N/A not applicable
NAA name address authority (see 4.2)
NAK negative acknowledge primitive (see 6.2.7.5)
ns nanosecond (i.e., 10-9 seconds)
NVRAM non-volatile random-access memory
OOB out-of-band
OOBI out-of-band interval
OUI organizationally unique identifier (i.e., company identifier)
PL port layer state machines (see 7.2)
RCDT rate change delay time (see 3.1.152)
RD running disparity (see 3.1.161)
RRDY receiver ready primitive (see 6.2.7.6)
Rx receiver device (see 3.1.154)
SA SCSI application layer (see 9.2)
SAM-5 SCSI Architecture Model - 5 standard (see clause 2)
SAS Serial Attached SCSI (see 3.1.193)
SATA Serial ATA (see 3.1.191) or the Serial ATA 3.0 specification (see clause 2)
SBC-3 SCSI Block Commands - 3 standard (see clause 2)
SCSI Small Computer System Interface family of standards
SL link layer for SAS phys state machines (see 6.15)
SL_IR link layer identification and hard reset state machines (see 6.10)

SMP Serial Management Protocol (see 3.1.194), or
link layer for SMP phys state machines (see 6.19.5)

SNLT speed negotiation lock time (see 3.1.205)
SNTT speed negotiation transmit time (see 3.1.207)
SNW speed negotiation window (see 3.1.208)
SNW-1 speed negotiation window for 1.5 Gbps without training (see 5.7.4.2.3.2)
SNW-2 speed negotiation window for 3 Gbps without training (see 5.7.4.2.3.2)

SNW-3 speed negotiation window negotiating physical link rates with training (see 
5.7.4.2.3.3)

Abbreviation Meaning
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3.3 Keywords

3.3.1
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 an error.

3.3.2
mandatory
keyword indicating an item that is required to be implemented as defined in this standard.

SNWT speed negotiation window time (see 3.1.209)
SOAF start of address frame primitive (see 6.2.6.14)
SOF start of frame primitive (see 6.2.7.7)
SP phy layer state machine (see 5.9)
SP_DWS phy layer dword synchronization state machine (see 5.10)
SPC-4 SCSI Primary Commands - 4 standard (see clause 2)

SSP Serial SCSI Protocol (see 3.1.195), or
link layer for SSP phys state machines (see 6.17.8)

ST SSP transport layer state machines (see 8.2)

STP Serial ATA Tunneled Protocol (see 3.1.192), or
link layer for STP phys state machines (see 6.18.8)

s second (unit of time)
TLT training lock time (see 3.1.235)
TT STP transport layer state machines (see 8.3)
Tx transmitter device (see 3.1.238)
VPD vital product data (see 9.2.11)
XL link layer for expander phys state machine (see 6.16)
XOR exclusive logical OR

ZP[s, d] Zone permission bit for a source zone group (i.e., s) and a destination zone group 
(i.e., d) in the zone permission table (see 4.9.3.3)

ZPSDS Zoned portion of a service delivery subsystem (see 3.1.253)
^ exclusive logical OR
 less than or equal to
 greater than or equal to
+ plus
- minus
± plus or minus
× multiplied by
/ divided by
|v| the absolute value (i.e., magnitude) of v
~ approximately equal to
 set membership
® registered trademark

Abbreviation Meaning
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