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INFORMATION TECHNOLOGY -
FIBRE CHANNEL -

Part 521: Fabric application
interface standard (FAIS)

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 1ISO 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) |EC, 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 14165-521 was prepared by subcommittee 25: Interconnection of infor-
mation technology equipment, of ISO/IEC joint technical committee 1: Information technology.

The list of all currently available parts of the ISO/IEC 14165 series, under the general title Information
technology - Fibre channel, 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.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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INTRODUCTION

This International Standard defines an application programming interface (API) by which a storage ap-
plication may perform the functions of one or more SCSI Targets or Initiators, and control high-perfor-
mance command/data forwarding and manipulation facilities.
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INFORMATION TECHNOLOGY -
FIBRE CHANNEL —

Part 521: Fabric application interface standard (FAIS)

1 Scope

This part of ISO/IEC 14165 describes a set of functions and data structures in the C language abstract-
ing the details of the FAIS_Platform from the implementation of a storage management application.

This standard defines an API only in the C language. Functionally equivalent APIs may be implemented
in other languages but these are beyond the scope of this part of ISO/IEC 14165. All functions provided
to operate with function specifications defined in this standard shall use C-style calling conventions.
This constraint does not limit the internal implementation of components of a FAIS_Provider.

Unless specified otherwise in this standard, data structures and elements shall be stored in memory as
determined by the local machine, operating system and C compiler.

This standard provides declarations for all data structures that it requires. Although these declarations
may, in common practice, be combined into a C header file, this is not required by this standard.

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, IEC, ISO and ITU documents, 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.

ISO/IEC 9899:1999, Programming languages — C

ISO/IEC 10646:2003, Information technology - Universal Multiple-Octet Coded Character Set
(ucs)

ANSI INCITS 408-2005, Information technology — Fibre Channel — Framing and Signaling-2 (FC-
FS-2)

ISO/IEC 14776-453, Information technology — Small computer system interface (SCSI) — Part 453:
SCSI Primary Commands-3 (SPC-3) [ANSI INCITS 408-2005]

ISO/IEC 19501: Information technology — Open distributed processing — Unified modeling lan-
guage (UML), Version 1.4.2

NOTE For more information on UML specifications, contact the Object Modeling Group at http://www.omg.org.
INCITS Project 1828-D: Fibre Channel Protocol for SCSI, Fourth Version (FCP-4)
RFC 791, Internet Protocol
RFC 2279, UTF-8, a transformation format of ISO 10646
RFC 2460, Internet Protocol, Version 6 (IPv6)

RFC 3720, Internet Small Computer Systems Interface (iISCSI) Documents

Document Sharing Hub

Full document details: ISO IEC 14165-521-2009


http://avadocuments2026.com/doc/iso-iec-14165-521-2009
http://avadocuments2026.com/doc/iso-iec-14165-521-2009

-12- 14165-521 © ISO/IEC:2009(E)

3 Definitions and conventions

3.1 Overview

For this standard, the following definitions, conventions, abbreviations, acronyms, and symbols apply.
3.2 Terms and definitions

3.2.1

Activate

In the context of a FAIS_SCSI_Port, the process of making an FT or Bl accessible to the SCSI
transport. A FAIS_SCSI_Port needs to be activated before it is visible to other nodes in the storage
network.

3.2.2

application programming interface (API)

interface that provides the means for higher-level software (i.e., applications) to control a specialized
subsystem

3.2.3

asynchronous function call

function call that returns when the request is scheduled to be performed. When all of the processing for
the request is completed, a subsequent callback indicating the completion status is generated

3.24
Back-end
A qualifier for FAIS constructs that issue SCSI commands

3.25
Bl
back-end Initiator FAIS_SCSI_Port

3.2.6
BIT
back-end |_T nexus

3.2.7
BITL
A back-end |_T_L nexus

3.2.8
BITLSet
group of BITLs

3.2.9
Concatenation
logical joining of two or more contiguous ranges of logical blocks

3.2.10
Control Path Processor (CPP)
computational entity in which the FAIS_Provider processes FAIS_Client invocations of the FAIS_API

3.2.11

Data Path Controller (DPC)
computational entity to which the FAIS_Provider delegates some computations (e.g., SCSI processing)
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3.2.12

Drain

Wait until there are no offloaded 1/Os that are actively being processed by the FAIS_Platform. An I/O is
no longer considered to be actively processed when it is either fully completed or its processing has
been halted for any reason (e.g., when an offloaded 1/O is held by a Quiesce operation or faulted to the
FAIS_Client).

3.2.13
FAIS_API
API defined in this standard

3.2.14
FAIS_Client
instance of an application that runs on the CPP. The entity that invokes the FAIS_API

3.2.15

FAIS_Platform

hardware portion of a FAIS-based storage subsystem, that generally consists of two primary
components, the Control Path Processor (CPP) and the Data Path Controller (DPC)

3.2.16
FAIS_Portal
addressable endpoint in the storage network

3.2.17
FAIS_Provider
instance of the provider of the FAIS_API

3.2.18

FAIS_Region

abstraction representing a subset of the resources provided by a FAIS_Platform for exposing
FAIS_SCSI_Ports

3.2.19

FAIS_SCSI_Port

SCSI Port used by the FAIS_Provider (e.g., in Fibre Channel an Nx_Port supporting FCP). Either an
Initiator (BI) or Target (FT)

3.2.20

Fault

operation performed by the FAIS_Provider that halts the processing of an offloaded 1/0 and generates
an event notification to the FAIS_Client. The operation occurs when the FAIS_Provider encounters a
condition that requires assistance from the FAIS_Client, that may occur during any phase of the I/O.
The 1/0 remains offloaded but its processing does not continue until it is explicitly allowed by the
FAIS_Client.

3.2.21
FIT
Front-end |_T nexus

3.2.22
FITL
Front-end I_T_L nexus

3.2.23

Forward

operation performed by the FAIS_Provider that transfers the processing responsibility for an I/O to the
FAIS_Client. It is the responsibility of the FAIS_Client to handle all phases of a forwarded 1/O.
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3.2.24
Front-end
gualifier for FAIS constructs that receive SCSI commands

3.2.25
FT
Front-end Target FAIS_SCSI_Port

3.2.26

I_T_L Nexus

relationship between two SCSI devices defined in SAM-3. Specifically, it is the relationship between a
SCSil initiator port, a SCSI target port, and a logical unit

3.2.27
Logical Block
set of data bytes accessed and referenced as a unit

3.2.28
Logical Block Address (LBA)
value used to reference a logical block.

3.2.29

Logical Unit (LU)

as defined in SAM-3, a SCSI target device object, containing a device server and task manager, that
implements a device model and manages tasks to process SCSI commands sent by an application
client

3.2.30

Mappings

metadata that is provided by the FAIS_Client to allow the FAIS_Provider to perform I/O processing.
The metadata contains conversions between two data address spaces (e.g., physical disk block
addresses and the block addresses of the virtual disks presented to operating environments by control
software).

3.231

Metadata

data that describes other data. In disk arrays, metadata consists of items such as array membership,
member extent sizes and locations, descriptions of logical disks and partitions, and array state
information. In file systems, metadata includes file names, file properties and security information, and
lists of block addresses where each file’s data is stored. In this standard, metadata includes the
Mappings.

3.2.32

Mirroring

mapping technique in which ranges of logical blocks of a virtual disk are mapped to two or more
identical copies of data

3.2.33

network byte order

order in which the bytes of a multi-byte value are transmitted on a network, most significant byte first,
next most significant byte following, and so on. For values in memory, the most significant byte is
stored at the memory location with the lowest address, the next byte in significance, is stored at the
next higher memory location, and so on.

3.2.34

Offload
transfer of processing responsibility from the FAIS_Client to the FAIS_Provider

Documents

Document Sharing Hub

Full document details: ISO IEC 14165-521-2009


http://avadocuments2026.com/doc/iso-iec-14165-521-2009
http://avadocuments2026.com/doc/iso-iec-14165-521-2009

14165-521 © ISO/IEC:2009(E) -15 -

3.2.35

operation
unit of data processing supported by the FAIS_API

3.2.36

Quiesce

operation performed by the FAIS_Client that establishes a state on a FAIS Object (e.g., on a VDEV),
such that new offloaded 1/Os arriving after this point are held by the FAIS_Platform and drains existing
I/0s. The processing of these held 1/0s does not begin until a Resume operation is performed by the
FAIS_Client

3.2.37

Remote SCSI Port

SCSI Port that may be used in an |_T nexus with a FAIS_SCSI_Port. A SCSI Port is synonomous with
the service delivery port. The service delivery port is defined in SAM-3

3.2.38

Resume

operation performed by the FAIS_Client that establishes a state on a FAIS Object (e.g., on a VDEV),
such that the processing of any new offloaded 1/Os, including those previously held by a Quiesce
operation, may begin immediately

3.2.39
SCSI Port
see SAM-3

3.2.40

Striping

mapping technique in which consecutive ranges of logical block addresses of a virtual disk are mapped
to successive disk members in a cyclic pattern

3.241
synchronous function call
function call that returns only when all requested processing is completed

3.2.42

Synchronous Mirroring

type of mirroring implementation where each write operation is not acknowledged as completed until
the write operations to all identical copies are completed

3.2.43
Task Management Function
operations defined in SAM-3 for task management

3.2.44

Transport Protocol

protocol utilized by the FAIS_Portal. For FAIS, this includes FCP in a FibreChannel-based storage
network and iSCSI in an IP-based storage network.

3.2.45
UTF-8
character set that is a transformation format of the character set defined by ISO 10646 (see RFC 2279).

3.2.46

VDEV

class in the FAIS object model used to represent a SCSI addressable set of consecutively numbered
logical blocks with an associated organization
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3.3 Editorial Conventions

In this standard, a number of conditions, mechanisms, sequences, parameters, events, states, or simi-
lar terms are printed with the first letter of each word in uppercase and the rest lowercase (e.g., Ex-
change, Class). Any lowercase uses of these words have the normal technical English meanings.

Lists sequenced by letters (e.g., a-red, b-blue, c-green) show no priority relationship between the listed
items. Numbered lists (e.g., 1-red, 2-blue, 3-green) show a priority ordering between the listed items.

The ISO 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.) A comparison of the American and ISO conven-
tions is shown in table 1.

Table 1 — ISO and American Conventions

1ISO American
0,6 0.6
1000 1,000
1323462,9 1,323,462.9

In case of any conflict between figure, table, and text, the text, then tables, and finally figures take pre-
cedence.

In all of the figures, tables, and text of this document, the most significant bit of a binary quantity is
shown on the left side.

When the value of a bit or field is not relevant, x or xx appears in place of a specific value.
Unless stated otherwise, 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, and numbers or upper

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

A numeric range is indicated by listing the two extremes separated by “..” (e.g., “1 .. 6” indicates the
range from 1 to 6, including 1 and 6).

3.4 Abbreviations and acronyms

Abbreviations and acronyms applicable to this standard are listed. Definitions of several of these items
are included in 3.2.

< Less than

>= Greater than or equal to

API Application Programming Interface

Bl Back-end Initiator

BIT Back-end Initiator-Target Nexus

BITL Back-end Initiator-Target-LUN Nexus

CcDB SCSI Command Descriptor Block (see SAM-3)
CPP Control Path Processor

DPC Data Path Controller

FCP Fibre Channel Protocol (see FCP-4)

FIT Front-end Initiator-Target Nexus

FITL Front-end Initiator-Target-LUN Nexus
FLUVDEV Front-end Logical Unit

FT Front-end Target

I/O Input/Output

ISID Initiator Session ID (see RFC 3720)

IP Internet Protocol

IPv4 Internet Protocol version 4 (see RFC 791) Documents
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IPv6
iSCSI
LBA
LU
LUN
RAID
SCB
ScCsi
TCP
TPGT
UTF-8
VDEV
WWN

Internet Protocol version 6 (see RFC 2460)
Internet Small Computer Systems Interface (see RFC 3720)
Logical Block Address

Logical Unit

Logical Unit Number (see SAM-3)
Redudant Array of Indpendent Disks

SCSI Control Block

Small Computer System Interface
Transmission Control Protocol

Target Portal Group Tag (see RFC 3720)
Universal Transformation Format 8

Virtual Device

Worldwide_Name

3.5 Notation for Procedures and Functions

Procedures and functions are specified in the syntax of the C programming language (see ISO/IEC

9899).

3.6 Enumeration Lists

In this standard constants may be defined using the C programming language enum construct (see
ISO/IEC 9899). For any instances where the enum construct is used to define constants, values not de-
fined shall be reserved unless stated otherwise.

Full document details: ISO IEC 14165-521-2009
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3.7 Class-related definitions

3.71

aggregation

form of association that defines a whole-part relationship between the whole (i.e., the aggregate) and
its parts

3.7.2

association

relationship between two or more classes that specifies that objects of one class are connected to
objects of another class

3.7.3
attribute
named property of a class that describes the range of values that the class or its objects may hold

3.74

constraint

mechanism for specifying semantics or conditions that are maintained as true between entities (e.g., a
required condition between associations)

3.7.5

class

description of a set of objects that share the same attributes, operations, relationships, and semantics.
Classes may have attributes and may support operations

3.7.6

dependency

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)

3.7.7

generalization

relationship among classes where one class (i.e., the superclass) shares the attributes and/or
operations on one or more classes (i.e., the subclasses)

3.7.8
multiplicity
indication of the range of allowable instances that a class or an attribute may have

3.7.9

object

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

3.7.10

operation

service that may be requested from any object of the class in order to effect behavior. Operations
describe what a class is allowed to do and may be a request or a question. A request may change the
state of the object but a question should not.

3.7.11

role

label at the end of an association or aggregation that defines a relationship to the class on the other

side of the association or aggregation

3.8 Class diagram conventions

The notation in this subclause is based on the Unified Modeling Language (UML) specificad@ocuments
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Figure 1 shows the notation used for classes in class diagrams.

-19-

Notation for a class with no attributes or operations

Class Name

Notation for a class with attributes and no operations

Class Name

Attribute01
Attribute02

Notation for a class with operations and no attributes

Class Name

Operation01()
Operations 02()

Notation for a class with attributes and operations

Class Name

Attribute01
Attribute02

Operation01()
Operation 02()

Notation for a class with attributes showing multiplicity and operations

Class Name

AttributeO1[1..*]
Attribute02[1]

Operation01()
Operation 02()

Full document details: ISO IEC 14165-521-2009

Figure 1 — Class diagram conventions
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See table 2 for the notation used to indicate multiplicity for objects and attributes.

Table 2 — Multiplicity notation

Object
Notation Description
The number of instances of an attribute is not specified.
1 One instance of the object or attribute exists.
0.* Zero or more instances of the object or attribute exist.
1.% One or more instances of the object or attribute exist.
0.1 Zero or one instance of the object or attribute exists.
n..m n to m instances of the object or attribute exists (e.g.,
2..8).
X, N..m Multiple disjoint instances of the object or attribute
exists (e.g., 2, 8..15).

For the notation describing the relationships that may exist between classes, see:
a) Figure 2 for association;
b) Figure 3 for aggregation; and

c) Figure 4 for generalization.
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Association (i.e., knows about) Relationship

Association Name Class A knows about Class B (i.e., is read
Class A Class B as 'Class A Association Name Qlass B') and
1.+ 0.1 Class B knows about Class A (i.e., is read
- h as 'Class B Association Name Class A')

Class B knows about Class A (i.e., is read
Class A Class B as 'Class B knows about Class A') but
1 0.1 Class A does not know about Class B

Role Name Class A knows about Class B (i.e., is read
Class A Class B ?:T Clas‘s A uses the Role Name attribute of
0.* 0.1 ass B') but Class B does not know about
h h Class A

Note: The Role Name and Association Name are optional.

Examples of class diagrams using associations

Class A Class aa Class Aa

Attribute 01 . Attribute 01

Attribute 02 AOCE o | Attribute 02

Operation 1() )

1.* | Association Name 1 0.”
0..1 0.1 0.1 Role Name
Class a Class bb Class cc

Attribute 03 Attribute cc

Figure 2 — Notation for association relationships for class diagrams
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Aggregation (i.e., is a part of or contains) Relationship

The Part is part of the Whole and may continue

Whole <> 1 0.* Part {5 exist even if the Whole is removed.
The Part is part of the Whole and shall not continue to
Whole @ 1 1* Part exist if the Whole is removed.

Examples of class diagrams using aggregation

Whole PartA o o1 Whole
Attribute 01 7 - - Attribute 01
. ————@ .
Attribute 02 Attribute A y; Attribute 02
/
Operation 1() //
/
1.% . 1 1
{Constraint between o
0.1 associations} 1.*
1.*
Part
Part B Part C

Attribute 03

Attribute B Attribute C

Figure 3 — Notation for aggregation relationships for class diagrams

Documents

Document Sharing Hub

Full document details: ISO IEC 14165-521-2009


http://avadocuments2026.com/doc/iso-iec-14165-521-2009
http://avadocuments2026.com/doc/iso-iec-14165-521-2009

14165-521 © ISO/IEC:2009(E) -23-

Generalization (i.e., is a kind of) Relationship

Subclass is a kind of superclass. A subclass shares all
superclass Q subclass  the attributes and operations of the superclass (i.e., the
subclass inherits from the superclass).

Examples of class diagrams using generalization

Single superclass/single subclass:

Superclass
Attribute 01
Attribute 02
Subclass A
Attribute 03
Single superclass/multiple subclass:
Superclass
. There is no significance to
ﬁg::gu:: 8; generalizations that are
Q u combined or not combined.
Subclass A Subclass B Subclass C
Attribute A Attribute B Attribute C

Figure 4 — Notation for generalization relationships for class diagrams

3.9 Keywords

3.9.1

expected

keyword 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

3.9.2

ignored

keyword used to describe an unused bit, byte, word, field or code value. The contents or value of an
ignored bit, byte, word, field or code value shall not be examined by the receiving device and may be
set to any value by the transmitting device

3.9.3

invalid

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

3.94
mandatory
keyword indicating an item that is required to be implemented as defined in this standard

Documents

Document Sharing Hub

Full document details: ISO IEC 14165-521-2009


http://avadocuments2026.com/doc/iso-iec-14165-521-2009
http://avadocuments2026.com/doc/iso-iec-14165-521-2009

-24 - 14165-521 © ISO/IEC:2009(E)

3.95

may

keyword that indicates flexibility of choice with no implied preference (i.e., equivalent to may or may
not)

3.9.6

may not

keywords that indicates flexibility of choice with no implied preference (i.e., equivalent to may or may
not)

3.9.7

obsolete

keyword indicating that an item was defined in prior standards but has been removed from this
standard

3.9.8
opague
keyword indicating that value has no semantics or internal structure with respect to the specfied entity

3.9.9

optional

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

3.9.10

reserved

keyword referring 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 future versions
of this standard. Recipients are not required to check reserved bits, bytes, words or fields for zero
values. Receipt of reserved code values in defined fields shall be reported as an error.

3.9.11

shall

keyword indicating a mandatory requirement. Designers are required to implement all such mandatory
requirements to ensure interoperability with other products that conform to this standard

3.9.12

should

keyword indicating flexibility of choice with a strongly preferred alternative; equivalent to the phrase "it
is strongly recommended"

3.9.13
X Or XX
value of the bit or field is not relevant

3.10 T10 Vendor ID fields

A T10 Vendor ID shall be a string of one to eight characters that is recorded in an informal list of Vendor
IDs maintained by INCITS Technical Committee T10 (see http://www.t10.0rg).

A field described as containing a T10 Vendor ID shall contain the first character of the T10 Vendor ID in
the most significant byte of the field, and successive characters of the T10 Vendor ID in successively
less significant bytes of the field. Any bytes of the field not filled by characters of the T10 Vendor ID
shall be filled with ASCII space characters (20h).
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4 Operational model

4.1 Overview

FAIS supports storage functions resident on an equipment within a storage network infrastructure (e.g.,
a Fibre Channel Fabric). FAIS defines an application programming interface (API) and associated data
structures. The API defines an abstraction that obviates the need for a FAIS_Client to be concerned
with the implementation detail of a FAIS_Platform.

FAIS supports storage functions that perform classic enterprise-level storage transformation processes
(e.g., virtualization and RAID). Virtualization is an abstraction process by which the boundaries of the
physical storage devices are hidden from operating systems (e.g., eight 80 gigabyte disks may appear
to an operating system as a single 640 gigabyte virtual disk). RAID (i.e., Redundant Arrays of Indepen-
dent Disks) is a process that uses a set of physical storage devices to hold redundancy information as
well as data so that the failure of a physical storage device does not result in any visible data loss.

FAIS does not define the command sets used to control the storage devices, but instead leverages the
existing SCSI command sets (e.g., SPC-3).

This standard defines an API by which a storage application may:
a) perform all of the functions of one or more SCSI Targets (see SAM-3);
b) perform all of the functions of one or more SCSI Initiators (see SAM-3);

c) configure and control high-performance command/data forwarding and manipulation facilities
present in the underlying equipment; and

d) delegate the processing of specific SCSI command types addressed to specific entities of those
facilities.

This standard incorporates models that demonstrate how the FAIS_API may be applied to implement-
ing such storage applications in a storage networking environment. Such models describe the functions
that a storage application may use, including:

a) identification and initialization of real and virtual storage resources;

b) establishment of parameters and mappings that control SCSI storage operation;

¢) processing of supporting SCSI commands on behalf of a virtual storage device; and

d) processing of data distribution functions, data replication functions, and data journaling functions
appropriate to a storage application.

The FAIS_API defined in this standard describes an interface used by FAIS_Clients to access the ser-
vices of a FAIS_Platform.

The following general requirements are to be met. The FAIS_API:
a) is Operating System independent;
b) supports aborting Asynchronous calls;
c) supports setting timeout for each call; and

d) supports re-entrant and thread-safe coding.
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4.2 Operational layering

Figure 5 shows the abstract model of the operational layering.
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Figure 5 — Operational layering

The FAIS_Client is the portion of a storage application that communicates with the FAIS_Provider us-
ing the FAIS_API. The storage application is expected to perform storage functions such as virtualiza-
tion and RAID. The FAIS_Client is hosted by a Control Path Processor (CPP).

The CPP hosts the storage application (i.e., FAIS Clients) whose functionality may include initialization,
data path configuration, exception handling, management operations and the maintenance of other
state information. FAIS_Clients invoke FAIS_Provider functions using API Calls defined by this stan-
dard. FAIS_Clients are responsible for building structures and mappings that reflect the intended data
layout (i.e., abstraction) and accessibility. FAIS_Clients may provide the control logic for data move-
ment functions (e.g., snapshot copy, on-line migration, remote mirroring, asynchronous replication).
FAIS_Clients are Fabric-based but not necessarily switch-based. The FAIS architecture is intended to
scale the number of FAIS_Clients to provide distributed or clustered functionality across the Fabric.

FAIS_Providers process API calls from FAIS_Clients. The FAIS_Provider translates information re-
ceived from the FAIS_Client into an appropriate form for use by a Data Path Controller and vice versa.
A FAIS_Provider is hosted by a CPP and may manage one or more DPCs.

For the purposes of this standard, a Data Path Controller is a high performance frame processing de-

vice. The DPC is programmed (i.e., controlled) by a control path. Once the initial configuration is pro-

grammed, a DPC may process I/0s without intervention from a control path. Documents
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The FAIS_SCSI_Ports are SCSI Ports (see SAM-3) used by a FAIS_Provider. As defined in this stan-
dard, FAIS_SCSI_Ports are abstractions that function as SCSI Ports within the FAIS_Platform and
through which one or more DPCs receive and transmit information using the applicable SCSI command
set standards and SCSI transport protocol standards (see SAM-3).
The remote SCSI_Ports are SCSI Ports (see SAM-3) that may be used in an |_T nexus with a
FAIS_SCSI_Port. As defined in this standard, remote SCSI_Ports are SCSI Ports outside of the
FAIS_Platform and communicate with the FAIS_SCSI_Ports.
4.3 Client/Provider model
The model is based on the following design considerations:

a) provide a generic, implementation-independent description of a volume;

b) decouple the FAIS_Client implementation from the internal data structures used by the DPC(s);

c) provide methods to support high level operations (e.g., snapshot copy, online data migration) that
are beyond the scope of this standard,;

d) require that persistent metadata updates related to configuration are handled by the FAIS_Client;
and

e) require that storage allocation is handled by the FAIS_Client.
4.4 Service groups
4.4.1 Overview
The FAIS_API is organized into the following major service groups.
4.4.2 General services

General Services include those types, data structures or functions that may be used by the other de-
fined services.

4.4.3 Port services
Port Services provide support for creating, removing and performing operations on SCSI Ports.
4.4.4 Front-end services

Front-end Services provide support for processing requests that are received from a remote SCSI Initi-
ator.

445 Back-end services

Back-end Services provide support for discovering elements connected to the logical back-end of the
FAIS_Platform and for sending commands to devices on the back-end.

4.4.6 Volume management services
Volume Management Services provide support for building a mapping between storage entities pre-
sented to storage consumers on the front-end of the FAIS_Platform and storage entities accessed by

BITLSets on the back-end. Volume Management Services also provide support for managing creation
and updates of VDEVSs.
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4.5 Framework

4.5.1 Function call type

Each FAIS_API operation is defined with either a synchronous-only or an asynchronous-capable re-
guest method, not both.

A synchronous-only request method has the following characteristics:
a) supports only synchronous function calls;
b) all parameters are in the function call argument list (i.e., no function parameter block, see 4.5.3);
c) completion is upon function call return; and
d) completion status is in the function call return value.
An asynchronous-capable request method has the following characteristics:

a) supports both synchronous and asynchronous function calls, depending on whether a callback
function is specified in the function parameter block (i.e., non-NULL);

b) all parameters are in a caller-allocated data structure associated with each request (i.e., the func-
tion parameter block, see 4.5.3);

c) completion is upon function call return if synchronous or callback function if asynchronous; and

d) completion status is in the function call return value if synchronous or callback function argument
list if asynchronous.

4.5.2 Requests and completions

A FAIS_API operation is performed synchronously either when a synchronous-only request method is
called, or an asynchronous-capable request method is called with a NULL callback function. In all syn-
chronous function calls, the operation completes upon return from the function call and the return value
of the call indicates the completion status.

A FAIS_API operation is performed asynchronously when an asynchronous-capable request method is
called with a non-NULL callback function. In all asynchronous function calls, the return value of the
function call indicates whether the request was successfully accepted by the callee. If the return value
is FAIS_STATUS_SUCCESS, the request was successfully accepted and the callback function shall
be called when the operation completes; in this case, the completion status is provided in the callback
function's argument list. If the return value is not FAIS_STATUS_SUCCESS, the request completed
unsuccessfully (i.e., the callback function is not called), and the completion status is indicated by the re-
turn value.

FAIS_API operations are thread-safe and reentrant (e.g., multiple requests of the same operation may
be outstanding concurrently).

4.5.3 Function parameter block

Each asynchronous-capable request method accepts a pointer to a data structure that specifies its in-
put and output arguments called the function parameter block. The caller shall be responsible for allo-
cating the memory for the function parameter block for each request, and this memory shall remain
valid for the duration of the request (i.e., it may not be freed/reused until the operation completes either
synchronously via the function call return or asynchronously via the callback function call).

When an asynchronous-capable request method is called, the caller shall initialize all fields designated
as input parameters in the function parameter block prior to submitting the request and it f3pe@uments

Document Sharing Hub

Full document details: ISO IEC 14165-521-2009


http://avadocuments2026.com/doc/iso-iec-14165-521-2009
http://avadocuments2026.com/doc/iso-iec-14165-521-2009

14165-521 © ISO/IEC:2009(E) -29 -

sequently modify any fields in the function parameter block of a successfully submitted request until the
operation completes.

Upon completion of the request, the completion status indicates whether the remaining output fields in
the function parameter block are valid. If the status field indicates a successful completion, all output
parameters in the function parameter block shall be valid.

In general, the entity (i.e., FAIS_Client or FAIS_Provider) that allocates memory resources shall also
deallocate (i.e., free) them when appropriate. In the case of the function parameter block, the caller is
responsible for freeing any memory allocated for the function parameter block after the operation com-
pletes.

The address of the function parameter block submitted in each request uniquely identifies that request.
The function parameter block address may be used by the caller to request cancellation of the opera-
tion. This standard supports the cancellation of requests successfully accepted by asynchronous-capa-
ble request methods. It is implementation-dependent as to whether a particular request may be
cancelled.

4.6 Event notification
Apart from the FAIS_Client making requests to the FAIS_Provider and receiving asynchronous re-
sponses, there are also cases where the FAIS_Provider requests a service from or delivers an event to

the FAIS_Client. This is an asynchronous, unsolicited event.

NOTE Event Notification is to be addressed in a future revision of this standard.
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5 Object model

5.1 Overview

The object model provides to developers of FAIS_Clients the abstractions necessary to control the pro-
cessing of I/0Os handled by a FAIS_Provider. The FAIS Object Model is intended to be independent

from any specific implementation of a FAIS_Provider.

The object model describes only objects needed to both FAIS_Client and FAIS_Provider and does not
describe private objects created by them in support of their implementation.
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5.2 Model
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Figure 6 — Object model
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5.3 Meta-Attributes
5.3.1 Description

Short description of the object’s purpose within the model, including whether the object is created im-
plicitly by the FAIS_Provider or created explicitly by the FAIS_Client.

5.3.2 Attributes

List and definitions of the objects attributes. Each attribute is also described as:
a) static: set by the object creator;
b) dynamic: changed dynamically by the provider in response to events; or
c) settable: changed explicitly by the client.

5.3.3 Relationships

The list of relationships with other objects within the model (e.g., inheritance type relationships, cardi-
nality).

5.3.4 Handles

5.3.4.1 FAIS_ClientCHandle

Use Case: When a FAIS_Provider delivers a callback for an asynchronous function call to the
FAIS_Client, FAIS_ClientCHandle is provided by the FAIS_Provider to identify the FAIS_Client in-

stance in the FAIS_Client space.

Each FAIS_Client that registers with the FAIS_Provider through fais_Init() shall be assigned a
FAIS_ClientCHandle assigned by the FAIS_Client.

The FAIS_ClientCHandle has the following characteristics:

a) the FAIS_ClientCHandle shall be persistent between the fais_Init() and the fais_Delnit() function
calls called by the FAIS_Client;

b) the FAIS_ClientCHandle is opaque to the FAIS_Provider; and

c) the FAIS_ClientCHandle, provided at the time of FAIS_Client registration, shall be specified by
the FAIS_Provider in all the subsequent callbacks and events.

5.3.4.2 FAIS_ClientPHandle

Use Case: When a FAIS_Client issues a FAIS_API function call, FAIS_ClientPHandle is provided by
the FAIS_Client to identify the FAIS_Client instance in the FAIS_Provider space.

Each FAIS_Client that registers with the FAIS_Provider through fais_Init() shall be assigned a
FAIS_ClientPHandle assigned by the FAIS_Provider.

The FAIS_ClientPHandle has the following characteristics:
a) the FAIS_ClientPHandle shall be unique to the FAIS_Client among all the Clients interfacing with
the same FAIS_Provider. The new FAIS_ClientPHandle for the FAIS_Client shall not conflict with
the other FAIS_Client FAIS_ClientPHandle’s assigned by the FAIS_Provider;

b) the FAIS_ClientPHandle shall be persistent between the fais_Init() and the fais_Delnit() function
calls called by the FAIS_Client; Documents
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