
 

ISO/IEC/TR 14165-314 
Edition 1.0 2013-02 

TECHNICAL 
REPORT 
 

Information technology – Fibre channel –  
Part 314: Avionics environment – Remote direct memory access (FC-AE-RDMA)  
 

IS
O

/IE
C

/T
R

 1
41

65
-3

14
:2

01
3(

E
) 

  
  

Full document details: ISO IEC TR 14165-314-2013

http://avadocuments2026.com/doc/iso-iec-tr-14165-314-2013
http://avadocuments2026.com/doc/iso-iec-tr-14165-314-2013


 

 
  

 THIS PUBLICATION IS COPYRIGHT PROTECTED 
 Copyright © 2013 ISO/IEC, Geneva, Switzerland  
 
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form 
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from 
either IEC or IEC's member National Committee in the country of the requester. 
If you have any questions about ISO/IEC copyright or have an enquiry about obtaining additional rights to this 
publication, please contact the address below or your local IEC member National Committee for further information. 
 

IEC Central Office Tel.: +41 22 919 02 11 
3, rue de Varembé Fax: +41 22 919 03 00 
CH-1211 Geneva 20 info@iec.ch 
Switzerland www.iec.ch 

 

About the IEC 
The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes 
International Standards for all electrical, electronic and related technologies. 
 

About IEC publications 
The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the 
latest edition, a corrigenda or an amendment might have been published. 
 
Useful links: 
 
IEC publications search - www.iec.ch/searchpub 
The advanced search enables you to find IEC publications 
by a variety of criteria (reference number, text, technical 
committee,…). 
It also gives information on projects, replaced and 
withdrawn publications. 
 
IEC Just Published - webstore.iec.ch/justpublished 
Stay up to date on all new IEC publications. Just Published 
details all new publications released. Available on-line and 
also once a month by email. 

Electropedia - www.electropedia.org 
The world's leading online dictionary of electronic and 
electrical terms containing more than 30 000 terms and 
definitions in English and French, with equivalent terms in 
additional languages. Also known as the International 
Electrotechnical Vocabulary (IEV) on-line. 
 
Customer Service Centre - webstore.iec.ch/csc 
If you wish to give us your feedback on this publication 
or need further assistance, please contact the 
Customer Service Centre: csc@iec.ch. 

 

 

Full document details: ISO IEC TR 14165-314-2013

http://avadocuments2026.com/doc/iso-iec-tr-14165-314-2013
http://avadocuments2026.com/doc/iso-iec-tr-14165-314-2013


 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ISO/IEC/TR 14165-314 
Edition 1.0 2013-02 

TECHNICAL 
REPORT 

Information technology – Fibre channel –  
Part 314: Avionics environment – Remote direct memory access (FC-AE-RDMA)  
 

 
 
 

INTERNATIONAL 
ELECTROTECHNICAL 
COMMISSION L 
ICS 35.200 

PRICE CODE 

ISBN 978-2-83220-659-1 
 

  
  

   Warning! Make sure that you obtained this publication from an authorized distributor. 

Full document details: ISO IEC TR 14165-314-2013

http://avadocuments2026.com/doc/iso-iec-tr-14165-314-2013
http://avadocuments2026.com/doc/iso-iec-tr-14165-314-2013


 – 2 – TR 14165-314 © ISO/IEC:2013(E) 

CONTENTS 

FOREWORD ........................................................................................................................... 3 
INTRODUCTION ..................................................................................................................... 5 
1 Scope ............................................................................................................................... 6 
2 Normative references ....................................................................................................... 6 
3 Terms, definitions, abbreviations and conventions ............................................................ 6 

 Terms and definitions .............................................................................................. 6 3.1
 Abbreviations and acronyms .................................................................................... 7 3.2
 Editorial conventions ............................................................................................... 7 3.3

 Overview ..................................................................................................... 7 3.3.1
 Binary notation ............................................................................................ 8 3.3.2
 Hexadecimal notation .................................................................................. 8 3.3.3
 Applicability and use of this technical report ................................................ 8 3.3.4

4 FC-AE-RDMA protocol ...................................................................................................... 9 
 Introduction to FC-AE-RDMA ................................................................................... 9 4.1
 Remote direct memory access (RDMA) using FCP ................................................ 10 4.2

 FC-AE-RDMA modifications to FCP ........................................................... 10 4.2.1
 Logical Unit ............................................................................................... 10 4.2.2
 FC-AE-RDMA frame header ....................................................................... 10 4.2.3
 FC-AE-RDMA Features ............................................................................. 11 4.2.4

Annex A (informative)  Example FC-AE-RDMA avionics network profile ................................ 17 
Bibliography .......................................................................................................................... 27 
 
Figure 1 – FC-AE-RDMA parameter field usage – FCP_CMND IU only ................................. 11 
 
Table 1 – Summary of implementation and use of features ..................................................... 9 
Table 2 – FC-AE-RDMA Features ......................................................................................... 12 
Table A.1 – FC-FS and FC-AL-2 Features for example avionics network .............................. 17 

 

  

Full document details: ISO IEC TR 14165-314-2013

http://avadocuments2026.com/doc/iso-iec-tr-14165-314-2013
http://avadocuments2026.com/doc/iso-iec-tr-14165-314-2013


TR 14165-314 © ISO/IEC:2013(E) – 3 – 

INFORMATION TECHNOLOGY –  
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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 Technical Report may be the subject of 
patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights. 

The main task of IEC technical committees is to prepare International Standards. However, a 
technical committee may propose the publication of a technical report when it has collected 
data of a different kind from that which is normally published as an International Standard, for 
example "state of the art". 

ISO/IEC TR 14165-314, which is a technical report, has been prepared by subcommittee 25: 
Interconnection of information technology equipment, of ISO/IEC joint technical committee 1: 
Information technology. 

A 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 Technical Report 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 

The Fibre Channel SCSI-3 Remote Direct Memory Access (FC-AE-RDMA) Technical Report 
defines a set of features necessary to implement a real-time Fibre Channel network (switched 
fabric or arbitrated loop) supporting the FC-AE-RDMA Upper Level Protocol. 

FC-AE-RDMA is intended to support bi-directional communication between two N_Ports in a 
constrained and carefully defined environment, typical of avionics applications. The intended 
usage is avionic command, control, instrumentation, simulation, signal processing and 
sensor/video data distribution. These application areas are characterized by a variety of 
requirements, among them a need for high reliability, fault tolerance and deterministic 
behaviour to support real-time control/response. 

FC-AE-RDMA follows the SCSI-3 FCP standard in its definition of the services necessary to 
support low-latency, low overhead communication between elements of a mission-critical 
avionics system. The key feature of FC-AE-RDMA is that it allows an Initiator to read data 
from or write data to a remote Target memory in peer-to-peer mode (similar to SCSI-3 
processor device type) with lower latency. 

This technical report is divided into 4 clauses: 

 Clause 1 is the scope. 
 Clause 2 enumerates the normative references. 
 Clause 3 describes the terms, definitions, abbreviations, and conventions.  
 Clause 4 defines the FC-AE-RDMA Upper Level Protocol. This clause lists features 

defined in the SCSI-3 FCP standard and indicates whether the features are Required, 
Prohibited, Allowed, or Invocable in this Technical Report. This Technical Report places 
certain restrictions on SCSI-3 FCP in order to improve support for low latency, real-time 
applications. This clause also defines some new features for FC-AE-RDMA that are not 
defined in SCSI-3 FCP. 

 Annex A gives an example of a profile for the FC-FS and FC-AL-2 standards for an 
example avionics Fibre Channel network that uses FC-AE-RDMA. 
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INFORMATION TECHNOLOGY –  
FIBRE CHANNEL –  

 
Part 314: Avionics environment –  

Remote direct memory access 
(FC-AE-RDMA) 

 
 
 

1 Scope 

This part of ISO/IEC 14165 defines the FC-AE-RDMA Upper Level Protocol. FC-AE-RDMA 
follows the SCSI-3 FCP standard in its definition of the services necessary to support low 
latency, low overhead communication between elements of a mission-critical avionics system. 

This part of ISO/IEC 14165 is intended to serve as an implementation guide to maximize the 
likelihood of interoperability between conforming implementations. This technical report 
Prohibits or Requires features that are optional and Prohibits the use of some non-optional 
features that are referenced in some standards (see Clause 2). 

In addition, this technical report simplifies implementations and their associated 
documentation, testing and support requirements. 

This technical report does not define internal characteristics of conformant implementations. 
Nonetheless, it incorporates features from the standards listed in Clause 2. 

2 Normative references 

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

ISO/IEC 14165-122, Information technology – Fibre channel – Part 122: Arbitrated loop-2 
(FC-AL-2)1 

ISO/IEC 14165-251, Information technology – Fibre channel – Part 251: Framing and 
signalling (FC-FS)2 

ISO/IEC 14776-411, Information technology – Small computer system interface-3 (SCSI-3) – 
Part 411: Architecture model (SCSI-3 SAM)3 

3 Terms, definitions, abbreviations and conventions 

 Terms and definitions 3.1

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

___________ 
1  INCITS.332 – 1999 – Information technology – Fibre channel Arbitrated Loop-2 (FC-AL-2). 

2  ANSI INCITS 373 – 2003 Information technology – Framing and Signalling (FC-FS). 

3  ANSI INCITS 270 – 1996 Information technology – SCSI-3 Architecture Model (SAM). 

Full document details: ISO IEC TR 14165-314-2013

http://avadocuments2026.com/doc/iso-iec-tr-14165-314-2013
http://avadocuments2026.com/doc/iso-iec-tr-14165-314-2013


TR 14165-314 © ISO/IEC:2013(E) – 7 – 

NOTE Some definitions from the glossary or body of other standards are included here for easy reference. 

  3.1.1
implicit loop initialization 
method of defining and specifying the AL_PA and optional Position Map of L_Ports by means 
other than the explicit use of the Loop Initialization procedure defined in ISO/IEC 14165-122 
(FC-AL-2) 

Note 1 to entry: Specific methods of implicit Loop Initialization are not defined in this technical report. 

  3.1.2
initiator 
device containing application clients that originate RDMA Messages to be processed by a 
Target 

Note 1 to entry: In ANSI/INCITS X3.269-1996 (FCP) an initiator is defined as “a SCSI device containing application 
clients that originate device service requests and task management functions to be processed by a target SCSI 
device”. 

  3.1.3
logical unit 
unit that selects among specific memory regions within a Target 

Note 1 to entry: Defined in ANSI/INCITS X3.269-1996 (FCP) as “a Target resident entity that implements a device 
model and executes SCSI commands sent by an application client”. 

  3.1.4
RDMA message 
equivalent to an FCP Exchange, except that it consists only of an FCP_CMND IU, 0 or more 
FCP_DATA IUs and an FCP_RSP IU 

  3.1.5
target 
device that receives RDMA Messages and directs such messages to specified memory areas 

Note 1 to entry: Defined in ANSI/INCITS X3.269-1996 (FCP) as “a SCSI device that receives SCSI commands and 
directs such commands to one or more logical units for execution”. 

 Abbreviations and acronyms 3.2

Abbreviations and acronyms applicable to this technical report are listed below. Abbreviations 
and acronyms for commonly used terms defined in referenced standards are not listed here. 

FC-AE-RDMA Fibre Channel – Avionics Environment – Remote Direct Memory Access, 
(this technical report) 

FCP Fibre Channel Protocol for SCSI 
RDMA Remote Direct Memory Access 
IU Information Unit 
SCSI Small Computer System Interface (as defined by the SCSI-3 family of 

standards) 
ULP Upper Level Protocol 

 Editorial conventions 3.3

 Overview 3.3.1

In this technical report, a number of conditions, mechanisms, sequences, parameters, events, 
states, or similar terms that do not have their normal English meaning are printed with the 
following conventions. 
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• The first letter of each word in uppercase and the rest lowercase (e.g., Exchange, Class, 
etc.). 

• A term consisting of multiple words, with the first letter of each word in uppercase and the 
rest lowercase and each word separated from the other by an underscore (_) character. A 
word may consist of an acronym or abbreviation, which would be printed in uppercase. 
(e.g., NL_Port, Transfer_Length, etc.). 

All terms and words not conforming to the conventions noted above have the normal technical 
English meanings. 

Numbered items in this technical report do not represent any priority. Any priority is explicitly 
indicated. 

In all of the figures, tables and text of this technical report, the most significant bit of a binary 
quantity is shown on the left side. Exceptions to this convention are indicated in the 
appropriate clauses. 

The term “shall” is used to indicate a mandatory rule. If such a rule is not followed, the results 
are unpredictable unless indicated otherwise. 

The term “should” is used to indicate flexibility of choice with a strongly preferred alternative; 
equivalent to the phrase “it is strongly recommended”. 

The term “may” is used to indicate flexibility of choice with no implied preference; equivalent 
to “may or may not”. 

The fields or control bits that are not applicable shall be set as required by the defining 
standard or technical specification or technical report. 

If a field or a control bit in a frame is specified as not meaningful, the entity that receives the 
frame shall not check that field or control bit. 

In several tables within this report, there is a column on the right side of the table labelled 
“Notes”. These notes are NORMATIVE and shall be considered requirements of this report. 

In the event of conflict between the text, tables and figures in this technical report, the 
following precedence shall be used: tables (highest), text and figures (lowest). 

 Binary notation 3.3.2

Binary notation may be used to represent some fields. Single bit fields are represented using 
the binary values 0 and 1. For multiple bit fields, the binary value is enclosed in single 
quotation marks followed by the letter b. For example, a four-byte field containing a binary 
value may be represented as ‘00000000 11111111 10011000 11111010’b. 

 Hexadecimal notation 3.3.3

Hexadecimal notation may be used to represent some fields. When this is done, the value is 
enclosed in single quotation marks and preceded by the word hex. For example, a four-byte 
field containing a binary value of ‘00000000 11111111 10011000 11111010’b is shown in 
hexadecimal format as hex ’00 FF 98 FA’. 

 Applicability and use of this technical report 3.3.4

The usual definitions of the following words do not apply. The following definitions shall be 
read carefully. 
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