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About the FCIA

NThe FI bre Channel |l ndustry A
benefit, non-profit, international organization of manufacturers,
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About the Fibre Channel Industry Association (FCIA)
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Agenda

A Building blocks and their hierarchy

A Frames, Sequences, Exchanges, Protocols
A Information Units

A Segmentation and reassembly

A Error detection and recovery

A Current enhancements




Building Blocks

Fabric N_Port Data Data Data N_Port
Protocols Login Login Transfer Transfer Transfer Logout
Protocol Protocol Protocol Protocol Protocol Protocol
Exchange |Exchange| |Exchange| |Exchange| | Exchange Exchange| | Exchange
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Frames, Sequences, Exchanges, Protocols

A Frame contains the information
(payload) to be transferred

A Sequence is made up of one or

more Data frames and If applicable,
corresponding responses i Leon | sl el el | e e
A EX Ch an g e | S m a d e up Of On e Or Exchange |Exchange| |Exchange]| [Exchange| |Exchange Exchange| [Exchange
more Seguences flowing in a single l l l
direction from the Originator of the  sewence (s e o *7 1 _*
Exchange to the Responder or In !
both directions between the l l, s e l
Originator and the Responder Frames [Frame|[Frame |[Frame |[Frame |[Frame |[Frame |[Frame| - - - [Frame|[Frame

A Prior to use by a ULP for data
transfer, Fibre Channel has to be
setup for the operating environment
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Frames, Sequences, Exchanges, Protocols

A Fibre Channel operating
environment is setup by performing
Fabric Login and N_Port Login

A Once these tWO LOg|nS are ] Fabric N_Pgn Data Data Data N_Port
performed, an FC-4 may start using ™ | rwioco || eratcor | | Protoca || protoca | =« | protocl || protco
Flbre Channel untll One Or both Of Exchange |Exchange| |Exchange| |Exchange| |Exchange Exchange| | Exchange
these Logins are invalidated l l l

A Each Login uses an Exchange as s s po s s[5 (55 ... [ [s
the mechanism to accomplish the !
login function l l L e l

A Data transfer IS performed USIﬂg an Frames Frame || Frame || Frame || Frame || Frame || Frame || Frame| - .. |Frame || Frame

Exchange as the mechanism with
the related FC-4 translating the ULP
protocol to FC-2 protocol
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Fibre Channel Frame

A Categorized as Data frames and Link_Control frames

| Data frames are classified as
ALink Data frames
ADevice Data frames
AVideo Data frames

I Link_Control frames are classified as
A Acknowledge (ACK) frames

ALink Response (Busy and Reject) frames
ALink_Control command frames
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Fibre Channel Frame

A Based on a common frame format

- — — — — — — — — — — FC-2 Frame Format — — — — — — — — — >
I I
- - Frame Conienle.. = - = = = = S
(4) (0 or more) (24) (0 to 2112) (4) (4)
SOF | Extended_Header(s) | Frame_Header Data_Field CRC | EOF




Fibre Channel Frame

A SOF i Start of Frame delimiter precedes the Frame Content
A EOF i End of Frame delimiter follows the Frame Content

- — — — — — — — — — — FC-2 Frame Format — — — — — — — — — >
I I
- - frame content. . = - = = o >
(4) (O or more) (24) (0 to 2112) (4) (4)
SOF | Extended _Header(s) | Frame_Header Data_Field CRC | EOF
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Fibre Channel Frame

A Extended Headers

I VFT _Header (Virtual Fabric Tagging Header)

A Allows VN_Ports to share the same physical link while connected to different Virtual
Fabrics

I IFR_Header (Inter-Fabric Routing Header)
A Used at every Inter-Fabric Router to route the frame toward the destination fabric

I Enc_Header (Encapsulation Header)

A Used to transmit frames between Inter-Fabric Routers when connected through
Intermediate Fabrics that do not support the IFR_Header

- — — - — - — — — — — FC-2 Frame Format — — — — — — — — — >
| | ' |
| - Frame Cantent. .~ — — = - . > |
| (4) | (O or more) (24) (0 to 2112) 4) | @) |
SOF | Extended_Header(s) | Frame_Header Data_Field CRC | EOF




Fibre Channel Frame

A Frame Header
Bits 31 . 24 23 - 16 15 i 08 07 - 00
Word
0 R_CTL D _ID
1 CS_CTL/Priority S D
2 TYPE F_CTL
3 SEQ_ID DF_CTL SEQ_CNT
4 OX_ID RX_ID
5 Parameter
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Fibre Channel Frame

A Routing Control (R_CTL)

I Contains ROUTING field and INFORMATION field
ADevice Data frames
AExtended Link Services (see FC-LS-5)
AFC-4 Link_Data (see relevant FC-4 standard, e.g., FCP, FC-NVMe, SB-6)
AVideo Data (see FC-AV and ARINC 818)
AExtended Headers
ABasic Link Services
ALink_Control Frame
AExtended Routing (no standard usage is specified)




Fibre Channel Frame

A Address Identifiers (D _ID, S_ID)
I D_ID contains address identifier of the destination N_Port
I S _ID contains address identifier of the source N_Port

I Each N_Port has a native N_Port_ID that is unigue within the
address domain of a Fabric




Fibre Channel Frame

A Class Specific Control (CS_CTL)/Priority

I Meaning controlled by CS_CTL/Priority Enable bit (F_CTL, bit 17)

Alf CS_CTL/Priority Enable bit is set to zero, then bits are CS_CTL
Information Bits | Abbr. | Meaning

31 PREF | O = Frame is delivered with no Preference
1 = Frame may be delivered with Preference

30 Reserved for additional Preference function

29-24 | DSCP | Differentiated Services Code Point

Alf CS_CTL/Priority Enable bit is set to one, bits are Priority information

Word 1, bit(s) Meaning
31-25 Priority
24 Tagging Extension
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Fibre Channel Frame

A TYPE

I ldentifies the protocol of the frame content for Data frames

ALink Service

I Basic Link Services
I Extended Link Services

AVideo Data
AFC-4
I Fibre Channel Protocol (FCP)
I Single Byte Command Code Set (SBCCYS)
I NVMe over Fibre Channel (FC-NVMe)
I Many others such as IPv4/v6
SECIN
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Fibre Channel Frame

A Frame Control (F_CTL)
I Contains control information relating to the frame content

A Exchange Context A Sequence Initiative

A Sequence Context A ACK_Form

A First_Sequence A Abort Sequence Condition
A Last_Sequence A Relative offset present

A End_Sequence A Exchange reassembly

A CS CTL/Priority A Fill Bytes
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Fibre Channel Frame

A Sequence ID (SEQ ID)

I Assigned by the Sequence Initiator

I If SEQ _ID unigue per Exchange bit is set to zero in the PLOGI
request or PLOGI LS _ACC, then the SEQ ID iIs unigue among all
concurrently open Sequences between the Sequence Initiator and
the Sequence Recipient, independent of the Exchange ID

I 1f SEQ ID unique per Exchange bit is set to one in the PLOGI
request and PLOGI LS_ACC, then the SEQ_ID is unigue among all
concurrently open Sequences with the same Exchange 1D

I Both Sequence Initiator and the Sequence Recipient track the
status of frames within the Sequence using fields within the
Sequence Qualifier




Fibre Channel Frame

A Data Field Control (DF_CTL)
I Specifies the presence of optional headers at the beginning of the

Data_Field | words, Bits) Optional Header Applicability
23 Reserved all frames
o, 0 = Neither ESP_Header nor ESP_Trailer all frames
1 = Both ESP_Header and ESP_Trailer
0 = No Network_Header Device_Data and
21 1 = Network_Header Video_Data
frames
20 Obsolete
19-18 Reserved all frames
00b = No Device_Header Device_Data and
17-16 01b = 16 Byte Device_Header Video_Data
10b = 32 Byte Device_Header frames
11b = 64 Byte Device_Header

I *Note optional header(s) reduce the size of user data
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Fibre Channel Frame

A Data Field Control (DF_CTL)

I ESP_ Header

A Adheres to RFC 4303 except for
Integrity Check Value (ICV)
coverage

AHow to use ESP in FC is
specified in FC-SP-2




