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About the FCIA

ñThe Fibre Channel Industry Association (FCIA) is a mutual 

benefit, non-profit, international organization of manufacturers, 

system integrators, developers, vendors, and industry 

professionals, and end users.ò
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Agenda

ÅBuilding blocks and their hierarchy

ÅFrames, Sequences, Exchanges, Protocols

ÅInformation Units

ÅSegmentation and reassembly

ÅError detection and recovery

ÅCurrent enhancements



Building Blocks



Frames, Sequences, Exchanges, Protocols

ÅFrame contains the information 
(payload) to be transferred

ÅSequence is made up of one or 
more Data frames and if applicable, 
corresponding responses

ÅExchange is made up of one or 
more Sequences flowing in a single 
direction from the Originator of the 
Exchange to the Responder or in 
both directions between the 
Originator and the Responder

ÅPrior to use by a ULP for data 
transfer, Fibre Channel has to be 
setup for the operating environment



Frames, Sequences, Exchanges, Protocols

ÅFibre Channel operating 
environment is setup by performing 
Fabric Login and N_Port Login

ÅOnce these two Logins are 
performed, an FC-4 may start using 
Fibre Channel until one or both of 
these Logins are invalidated

ÅEach Login uses an Exchange as 
the mechanism to accomplish the 
login function

ÅData transfer is performed using an 
Exchange as the mechanism with 
the related FC-4 translating the ULP 
protocol to FC-2 protocol



Fibre Channel Frame

ÅCategorized as Data frames and Link_Control frames

ïData frames are classified as

ÅLink_Data frames

ÅDevice_Data frames

ÅVideo_Data frames

ïLink_Control frames are classified as

ÅAcknowledge (ACK) frames

ÅLink_Response (Busy and Reject) frames

ÅLink_Control command frames



Fibre Channel Frame

ÅBased on a common frame format



Fibre Channel Frame

ÅSOF ïStart of Frame delimiter precedes the Frame Content 

ÅEOF ïEnd of Frame delimiter follows the Frame Content



Fibre Channel Frame

ÅExtended_Headers

ïVFT_Header (Virtual Fabric Tagging Header)

ÅAllows VN_Ports to share the same physical link while connected to different Virtual 

Fabrics

ïIFR_Header (Inter-Fabric Routing Header)

ÅUsed at every Inter-Fabric Router to route the frame toward the destination fabric

ïEnc_Header (Encapsulation Header)

ÅUsed to transmit frames between Inter-Fabric Routers when connected through 

intermediate Fabrics that do not support the IFR_Header



Fibre Channel Frame

ÅFrame_Header



Fibre Channel Frame

ÅRouting Control (R_CTL)

ïContains ROUTING field and INFORMATION field

ÅDevice_Data frames

ÅExtended Link Services (see FC-LS-5)

ÅFC-4 Link_Data (see relevant FC-4 standard, e.g., FCP, FC-NVMe, SB-6)

ÅVideo_Data (see FC-AV and ARINC 818)

ÅExtended_Headers

ÅBasic Link Services

ÅLink_Control Frame

ÅExtended Routing (no standard usage is specified)



Fibre Channel Frame

ÅAddress Identifiers (D_ID, S_ID)

ïD_ID contains address identifier of the destination N_Port

ïS_ID contains address identifier of the source N_Port

ïEach N_Port has a native N_Port_ID that is unique within the 

address domain of a Fabric



Fibre Channel Frame
ÅClass Specific Control (CS_CTL)/Priority

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

ÅIf CS_CTL/Priority Enable bit is set to zero, then bits are CS_CTL 

information

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



Fibre Channel Frame

ÅTYPE

ïIdentifies the protocol of the frame content for Data frames

ÅLink Service

ïBasic Link Services

ïExtended Link Services

ÅVideo_Data

ÅFC-4

ïFibre Channel Protocol (FCP)

ïSingle Byte Command Code Set (SBCCS)

ïNVMe over Fibre Channel (FC-NVMe)

ïMany others such as IPv4/v6



Fibre Channel Frame

ÅFrame Control (F_CTL)

ïContains control information relating to the frame content

ÅExchange Context

ÅSequence Context

ÅFirst_Sequence

ÅLast_Sequence

ÅEnd_Sequence

ÅCS_CTL/Priority

ÅSequence Initiative

ÅACK_Form

ÅAbort Sequence Condition

ÅRelative offset present

ÅExchange reassembly

ÅFill Bytes



Fibre Channel Frame

ÅSequence_ID (SEQ_ID)

ïAssigned by the Sequence Initiator

ïIf SEQ_ID unique per Exchange bit is set to zero in the PLOGI 

request or PLOGI LS_ACC, then the SEQ_ID is unique among all 

concurrently open Sequences between the Sequence Initiator and 

the Sequence Recipient, independent of the Exchange ID

ïIf SEQ_ID unique per Exchange bit is set to one in the PLOGI 

request and PLOGI LS_ACC, then the SEQ_ID is unique among all 

concurrently open Sequences with the same Exchange ID

ïBoth Sequence Initiator and the Sequence Recipient track the 

status of frames within the Sequence using fields within the 

Sequence_Qualifier



Fibre Channel Frame

ÅData Field Control (DF_CTL)

ïSpecifies the presence of optional headers at the beginning of the 

Data_Field

ï*Note optional header(s) reduce the size of user data



Fibre Channel Frame

ÅData Field Control (DF_CTL)

ïESP_Header

ÅAdheres to RFC 4303 except for 

Integrity Check Value (ICV) 

coverage

ÅHow to use ESP in FC is 

specified in FC-SP-2


