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(57) ABSTRACT 

A data network and a method for providing prioritized data 
movement between endpoints connected by multiple logical 
channels. Such a data network may include a ?rst node com 
prising a ?rst plurality of ?rst-in, ?rst-out (FIFO) queues 
arranged for high priority to low priority data movement 
operations; and a second node operatively connected to the 
?rst node by multiple control and data channels, and com 
prising a second plurality of FIFO queues arranged in corre 
spondence with the ?rst plurality of FIFO queues for high 
priority to low priority data movement operations via the 
multiple control and data channels; wherein an I/O transac 
tion is accomplished by one or more control channels and data 
channels created between the ?rst node and the second node 
for moving commands and data for the I/O transaction during 
the data movement operations, in the order from high priority 
to low priority. 
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METHOD FOR PROVIDING PRIORITIZED 
DATA MOVEMENT BETWEEN ENDPOINTS 
CONNECTED BY MULTIPLE LOGICAL 

CHANNELS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a Continuation of US. applica 
tion Ser. No. 10/973,306 ?led on Oct. 27, 2004, Which is a 
continuation of US. application Ser. No. 09/461,728 ?led on 
Dec. 16, 1999; the teachings of Which are herein incorporated 
by reference. 

TECHNICAL FIELD 

[0002] The present invention relates to a data network, and 
more particularly, relates to a method for providing priori 
tized data movement betWeen endpoints connected by mul 
tiple logical point-to-point channels in such a data netWork. 

BACKGROUND 

[0003] A data netWork is generally consisted of a netWork 
of nodes connected by point-to-point links. Each physical 
link may support a number of logical point-to-point channels. 
Each channel may be a bi-directional communication path for 
alloWing commands and data to How betWeen tWo connect 
nodes (e.g., hosts, I/O units and sWitch/sWitch elements) 
Within the netWork. Each channel may refer to a single point 
to-point connection Where data may be transferred betWeen 
endpoints (e. g., hosts and I/O units) in strict ?rst-in, ?rst-out 
(FIFO) order. Data may be transmitted in packets including 
groups called cells from source to destination often through 
intermediate nodes. In many data netWorks, cells betWeen 
tWo endpoints (e.g., hosts and I/O units) may transverse the 
netWork along a given channel to ensure that cells are deliv 
ered in the order in Which they Were transmitted. HoWever, 
strict FIFO ordering of messages in such a data netWork 
causes a Well knoWn problem called Ahead-of-line blocking. 
Usually the Ahead-of-line blocking@problem arises When a 
high priority message is queued onto the tail of a FIFO queue, 
and has to Wait for all other messages to be processed before 
the high priority message may reach the head of the FIFO 
queue for processing. As a result, the overall performance of 
the data netWork can be signi?cantly degraded. 
[0004] Therefore, there is a need for a more ?exible, cost 
effective, priority-driven and performance-ef?cient tech 
nique for providing prioritized data movement betWeen end 
points connected by multiple logical channels in a data 
netWork. 

SUMMARY 

[0005] Accordingly, various embodiments of the present 
invention are directed to a data netWork and a method for 
providing prioritized data movement betWeen endpoints con 
nected by multiple logical channels in a data netWork. Such a 
data netWork may include a ?rst node comprising a ?rst 
plurality of ?rst-in, ?rst-out (FIFO) queues arranged for high 
priority to loW priority data movement operations; and a 
second node operatively connected to the ?rst node by mul 
tiple control and data channels, and comprising a second 
plurality of FIFO queues arranged in correspondence With the 
?rst plurality of FIFO queues for high priority to loW priority 
data movement operations via the multiple control and data 
channels; Wherein an I/O transaction is accomplished by one 
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or more control channels and data channels created betWeen 
the ?rst node and the second node for moving commands and 
data for the I/O transaction during the data movement opera 
tions, in the order from high priority to loW priority. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] A more complete appreciation of exemplary 
embodiments of the present invention, and many of the atten 
dant advantages of the present invention, Will become readily 
apparent as the same becomes better understood by reference 
to the folloWing detailed description When considered in con 
junction With the accompanying draWings in Which like ref 
erence symbols indicate the same or similar components, 
Wherein: 
[0007] FIG. 1 illustrates an example data netWork having 
several nodes interconnected by corresponding links of a 
basic sWitch; 
[0008] FIG. 2 illustrates another example data netWork 
having several nodes interconnected by corresponding links 
of a multi-stage sWitch; 
[0009] FIG. 3 illustrates an example data in groups of cells 
for communications according to an embodiment of the 
present invention; 
[0010] FIG. 4 illustrates an example data transfer betWeen 
channel endpoints, for example, source node A and destina 
tion node B shoWn in FIGS. 1-2 connected by multiple logical 
point-to-point channels in strict ?rst-in, ?rst-out (FIFO) 
order; 
[0011] FIG. 5 illustrates an example implementation of 
data transfer betWeen channel endpoints, source node A and 
destination node B connected by multiple logical point-to 
point channels in ?rst-in, ?rst-out (FIFO) order to provide 
prioritized processing of data movement operations accord 
ing to an embodiment of the present invention; and 
[0012] FIG. 6 illustrates an example implementation of 
data transfer betWeen channel endpoints, source node A and 
destination node B connected by multiple logical point-to 
point channels in ?rst-in, ?rst-out (FIFO) order to provide 
prioritized processing of data movement operations accord 
ing to another embodiment of the present invention. 

DETAILED DESCRIPTION 

[0013] The present invention is applicable for use With all 
types of computer netWorks, I/O channel adapters and 
chipsets, including folloW-on chip designs Which link 
together end stations such as computers, servers, peripherals, 
storage devices, and communication devices for data com 
munications. Examples of such computer netWorks may 
include a local area netWork (LAN), a Wide area netWork 
(WAN), a campus area netWork (CAN), a metropolitan area 
netWork (MAN), a global area netWork (GAN) and a system 
area netWork (SAN), including neWly developed computer 
netWorks using Next Generation I/O (NGIO) and Future I/O 
(FIO) and Server Net and those netWorks Which may become 
available as computer technology advances in the future. 
LAN system may include Ethernet, FDDI (Fiber Distributed 
Data Interface) Token Ring LAN, Asynchronous Transfer 
Mode (ATM) LAN, Fiber Channel, and Wireless LAN. HoW 
ever, for the sake of simplicity, discussions Will concentrate 
mainly on priority use of data movement in a simple data 
netWork having several example nodes (e.g., end stations 
including computers, servers and I/O units) interconnected by 
corresponding links in compliance With the ANext Genera 
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tion I/O Architecture@ for link speci?cation and switch 
speci?cation as set forth by the NGIO Forum on Mar. 26, 
1999, although the scope of the present invention is not lim 
ited thereto. 
[0014] Attention now is directed to the drawings and par 
ticularly to FIG. 1, a simple data network 10 having several 
interconnected nodes for data communications according to 
an embodiment of the present invention is illustrated. As 
shown in FIG. 1, the data network 10 may include, for 
example, one or more centraliZed switches 100 and four dif 
ferent nodes A, B, C, and D. Each node (endpoint) may 
correspond to one or more I/O units and host systems includ 
ing computers and/or servers. I/O unit may include one or 
more I/O controllers connected thereto. Each I/O controller 
may operate to control one or more I/O devices such as 
storage devices (e.g., hard disk drive and tape drive). 
[0015] The centraliZed switch 100 may contain switch 
ports 0, 1, 2, and 3 each connected to a corresponding node of 
the four different nodes A, B, C, and D via a corresponding 
physical link 110, 112, 114, and 116. Each physical link may 
support a number of logical point-to-point channels. Each 
channel may be a bi-directional communication path for 
allowing commands and data to ?ow between two connect 
nodes (e.g., host systems, I/O units and switch/switch ele 
ments) within the network. Each channel may refer to a single 
point-to-point connection where data may be transferred 
between endpoints (e.g., host systems and I/O units) in strict 
?rst-in, ?rst-out (FIFO) order. The centraliZed switch 100 
may also contain routing information using, for example, 
explicit routing and/ or destination address routing for routing 
data from a source node (data transmitter) to a destination 
node (data receiver) via corresponding link(s), and re-routing 
information for redundancy. 
[0016] The speci?c number and con?guration of end sta 
tions (e.g., host systems and I/O units), switches and links 
shown in FIG. 1 is provided simply as an example data net 
work. A wide variety of implementations and arrangements 
of an number of end stations (e.g., host systems and I/O units), 
switches and links in all types of data networks may be 
possible. 
[0017] According to an example embodiment or imple 
mentation, the end stations (e. g., host systems and I/O units) 
of the example data network shown in FIG. 1 may be com 
patible with the “Next Generation Input/Output (N GIO) 
Speci?cation” as set forth by the NGIO Forum on Mar. 26, 
1999. According to the NGIO Speci?cation, the switch 100 
may be an NGIO fabric, and the end station may be a host 
system including one or more host channel adapters (HCAs) 
or an I/O unit including one or more target channel adapters 

(TCAs). 
[0018] For example, FIG. 2 illustrates an example data 
network 10' using an NGIO architecture to transfer data from 
a source node to a destination node according to an embodi 
ment of the present invention. As shown in FIG. 2, the data 
network 10' includes a multi-stage switch 100' comprised of 
a plurality of switches for allowing a host system and a target 
system to communicate to a large number of other host sys 
tems and target systems. In addition, any number of end 
stations, switches and links may be used for relaying data in 
groups of cells between the end stations and switches via 
corresponding NGIO links. 
[0019] For example, node A may represent a host system 
130. Similarly, node B may represent another network, 
including, but are not limited to, local area network (LAN), 
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wide area network (WAN), Ethernet, ATM and ?bre channel 
network, that is connected via high speed serial links. Node C 
may represent an I/O unit 170. Likewise, node D may repre 
sent a remote system 190 such as a computer or a server. 

Alternatively, nodes A, B, C, and D may also represent indi 
vidual switches of the multi-stage switch 100' which serve as 
intermediate nodes between the host system 130 and the 
target systems 150, 170 and 190. 
[0020] The multi-state switch 100' may include a central 
network manager 250 connected to all the switches for man 
aging all network management functions. However, the cen 
tral network manager 250 may alternatively be incorporated 
as part of either the host system 130, the second network 150, 
the I/O unit 170, or the remote system 190 for managing all 
network management functions. In either situation, the cen 
tral network manager 250 may be con?gured for learning 
network topology, determining the switch table or forwarding 
database, detecting and managing faults or link failures in the 
network and performing other network management func 
tions. 

[0021] A host channel adapter (HCA) 120 may be used to 
provide an interface between a memory controller (not 
shown) of the host system 130 and a multi-stage switch 100' 
via high speed serial NGIO links. Similarly, target channel 
adapters (TCA) 140 and 160 may be used to provide an 
interface between the multi-stage switch 100' and an I/O 
controller of either a second network 150 or an I/O unit 170 
via high speed serial NGIO links. Separately, another host 
channel adapter (HCA) 180 may be used to provide an inter 
face between a memory controller (not shown) of the remote 
system 190 and the multi-stage switch 100' via high speed 
serial NGIO links. Both the host channel adapter (HCA) and 
the target channel adapter (TCA) may be implemented in 
compliance with “Next Generation I/O Link Architecture 
Speci?cation: HCA Speci?cation, Revision 1.0” as set forth 
by NGIO Forum on Jul. 20, 1999 for enabling the endpoints 
(nodes) to communicate to each other over an NGIO channel 
(s). However, NGIO is merely one example embodiment or 
implementation of the present invention, and the invention is 
not limited thereto. Rather, the present invention may be 
applicable to a wide variety of data networks, hosts and I/O 
units. 

[0022] The source node (data transmitter) may communi 
cate with the destination node (data receiver) using a Virtual 
Interface Architecture (VI -A) in compliance with the “Virtual 
Interface (VI) Architecture Speci?cation, Version 1.0,” as set 
forth by Compaq Corp., Intel Corp., and Microsoft Corp., on 
Dec. 16, 1997. The VI Speci?cation de?nes mechanisms for 
low-latency, hi gh-bandwidth message-passing between inter 
connected nodes. Low latency and sustained high bandwidth 
may be achieved by avoiding intermediate copies of data and 
bypassing an operating system when sending and receiving 
messages. Other architectures may also be used to implement 
the present invention. 
[0023] FIG. 3 illustrates an embodiment of packet and cell 
formats of data transmitted from a source node (data trans 
mitter) to a destination node (data receiver) through switches 
and/ or intermediate nodes according to the ANext Generation 
I/O Link Architecture Speci?cation.@ As shown in FIG. 3, a 
packet 300 may represent a sequence of one or more cells 310. 
Each cell 310 may include a ?xed format header information 
312, a variable format cell payload 314 and a cyclic redun 
dancy check (CRC) information 316 The header information 
312 may consist of 16 bytes of media control access informa 
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tion which speci?es cell formation, format and validation. 
Each cell payload provides appropriate packet ?elds plus up 
to 256 bytes of data payload. The cell CRC may consist of 
4-bytes of checksum for all of the data in the cell. Accord 
ingly, the maximum size cell as de?ned by NGIO speci?ca 
tion may be 292 bytes (256-byte Data Payload, l6-byte 
Header, l6-Byte Virtual Address/Immediate data, and 4-byte 
CRC). 
[0024] FIG. 4 illustrates an example data transfer between 
channel endpoints, for example, source node A (a particular 
host) and destination node B (an I/O unit) as shown in FIGS. 
1-2 connected by multiple logical point-to-point channels in 
strict ?rst-in, ?rst-out (FIFO) order. These point-to-point 
channels may be directly supported by the Virtual Interface 
Architecture (VI-A) and NGIO. Many networking protocols 
(for example, Internet Protocol TCP/IP) provide for multiple 
priorities of tra?ic to allow for varying types of information to 
pass between endpoints with varying precedence. Point-to 
point connections as presented by the Virtual Interface Archi 
tecture (VIA) and the NGIO initiative provide only for FIFO 
ordering of messages. However, strict FIFO ordering as 
described, causes a Ahead-of-line blocking@ problem. This 
is because when a high priority message is queued onto the 
tail of a FIFO queue, such high priority message has to wait 
for all other messages to be processed before it reaches the 
head of the queue for processing. As a result, the overall 
performance of the data network can be signi?cantly 
degraded. 
[0025] As shown in FIG. 4, node A may include, for 
example, physical FIFO queues (work queues) 410 and 412 
for either en-queuing or de-queuing data transfer requests and 
actual data transfer. Likewise, node B may include, for 
example, physical FIFO queues 420 and 422 for either en 
queuing or de-queuing data transfer requests and actual data 
transfer. A logical I/ O transaction between node A and node B 
may be accomplished by two channels 430 and 440, one 
channel for control and another channel for data. Each I/O 
transaction may consist of a U0 request for I/ O services 
followed by data transfer (if indicated by the I/ O service 
request) and a completion noti?cation returned to the source 
node (initiator) of the I/O service request. The control channel 
430 may support commands that describe data movement 
operations (i.e., sending I/O request and I/O reply messages). 
The data channel 440 actually moves the data between nodeA 
and node B. Since separate channels 430 and 440 are used for 
data transfer between channel endpoints, neither request nor 
reply messages need to wait for large blocks of data transmis 
sion between node A and node B. However, the Ahead-of-line 
blocking@ and FIFO order will not allow prioritizing data 
once the data is queued on the control channel 430. 

[0026] Turning now to FIG. 5, the data transfer between 
channel endpoints, for example, source node A (a particular 
host) and destination node B (an I/O unit) connected by 
multiple logical point-to-point channels in ?rst-in, ?rst-out 
(FIFO) order to provide prioritized processing of data move 
ment operations according to an embodiment of the present 
invention is illustrated. As shown in FIG. 5, node A may 
include, for example, physical FIFO queues (work queue in 
strict FIFO order) 510A-510N in an order of priority (from 
high priority to low priority) and FIFO queue 512 for either 
en-queuing or de-queuing commands (data transfer requests) 
and actual data transfer. Likewise, node B may include, for 
example, physical FIFO queues 520A-520N in an order of 
priority (from high priority to low priority) and FIFO queue 
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522 for either en-queuing or de-queuing commands (data 
transfer requests) and actual data transfer. A logical I/ O trans 
action may be accomplished by a plurality of control channels 
530A-530B created between node A and node B strictly for 
sending I/ O request and I/O reply messages in the order from 
high priority to low priority, and a single data channel 540 
created for moving data between nodeA and node B. Multiple 
control channels 530A-530B are used to prioritize command 
processing. Each control channel can be assigned a logical 
priority by the node (node A or node B) that is en-queuing the 
commands to be executed. For example, if assuming that only 
two priorities (high and low FIFO queues 510A and 510N) 
are used, the node (node A or node B) that is en-queuing 
commands can use the low priority queue (for example, FIFO 
queue 510A) for normal tra?ic, and the high priority queue 
(for example, FIFO queue 510N) for urgent tra?ic. This 
allows high priority commands to move across the control 
channel while avoiding blocking behind low priority traf?c. 
[0027] The speci?c number and con?guration of FIFO 
queues and point-to-point channels between nodeA and node 
B shown in FIG. 5 is provided simply as an example priority 
level of data movement between endpoints in an example data 
network. A wide variety of implementations and arrange 
ments of any number of data channels and control channels 
between endpoints in all types of data networks may be pos 
sible. For example, the priority model shown in FIG. 5 can 
also be extended to allow for multiple data channels, each 
assigned a different priority level. This allows for prioritized 
data to be mapped onto prioritized data channels, and for data 
of differing priorities to move independently across different 
data channels between endpoints in an example data network. 
[0028] FIG. 6 illustrates the data transfer between channel 
endpoints, for example, source node A (a particular host) and 
destination node B (an I/ O unit) connected by multiple logical 
point-to-point channels in ?rst-in, ?rst-out (FIFO) order to 
provide prioritized processing of data movement operations 
according to another embodiment of the present invention. As 
shown in FIG. 6, node A may include a FIFO queue (work 
queue in strict FIFO order) 610 and FIFO queues 612A-612N 
in an order of priority (from high priority to low priority) for 
either en-queuing or de-queuing commands (data transfer 
requests) and actual data transfer. Likewise, node B may 
include a FIFO queue 620 and FIFO queues 622A-622N in an 
order of priority for either en-queuing or de-queuing com 
mands (data transfer requests) and actual data transfer. 
[0029] A logical I/O transaction may be accomplished by a 
single control channel 630 created between node A and node 
B strictly for sending I/O request and I/ O reply messages, and 
a plurality of data channels 640A-640N created for moving 
data between node A and node B in the order from high 
priority to low priority. A single control channel 630 may be 
suf?cient and desirable, but data transfer spread between 
multiple data channels 640A-640N can signi?cantly decrease 
latency and increase bandwidth. Moreover, dividing data 
transfer between different data channels may help overall I/ O 
responsiveness and distribute even loading in the data net 
work. Multiple data channels 640A-640N are used to priori 
tize data processing. Each data channel can be assigned a 
logical priority by the node (node A or node B) that is en 
queuing the data to be transferred. The number of data chan 
nels used for data movement between nodeA and node B may 
be assigned by any given node when the channels are created. 
[0030] If node A and node B are channel endpoints (e.g., 
host systems and I/O units) of an example data network 
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shown in FIG. 2 implemented in compliance With the “Next 
Generation Input/Output (NGIO) Speci?cation”, each cell 
may contain a 3-bit priority indication as part of the 16 byte 
Media Access Control (MAC) header shoWn in FIG. 3 for 
providing, for example, a maximum eight (8) levels of prior 
ity. HoWever, currently only ?ve of the eight possible combi 
nations are de?ned by NGIO protocol. The highest level 
priority may be reserved for management packets. The loWest 
level priority may be Priority “0” for best effort. Next to the 
loWest priority may be Priority “1” for privileged best effort, 
Priority “2” for negotiated normal latency, and Priority “3” 
for negotiated minimum latency. Management class of ser 
vice may be provided to alloW system administrators to com 
municate With all nodes connected to the NGIO fabric. These 
priorities may be absolute, meaning that a higher priority Will 
alWays preempt a loWer priority. 
[0031] For example, source node A may transmit all data 
from FIFO queues con?gured to transmit at management 
service before any data is sent from FIFO queues con?gured 
to transmit at best effort or privileged best effort service. Each 
FIFO queue shoWn in FIGS. 5 and 6 may be assigned to one 
of the ?ve priorities based on the end-to-end class-of-service 
and/or the quality-of-service desired for that FIFO queue. 
Each node (node A or node B) may include one or more 
channel adapters con?gured With a multiplexing function 
based on priority for multiplexing and transmitting back to 
back cells of the same priority from multiple FIFO queues 
through the assigned control or data channels. 
[0032] As described from the foregoing, the present inven 
tion advantageously provides a unique cost-effective and per 
formance-ef?cient solution for prioritiZed data movement 
betWeen endpoints connected by multiple logical channels in 
a data network. Such a prioritiZed data movement solution is 
especially important for connections betWeen a host com 
puter and a node that provides inter-netWorking to external 
netWorks running industry standard protocols such as TCP/IP. 
Moreover, such a prioritiZed data movement solution is also 
critical for implementation of netWorking products that alloW 
for end-to-end class-of-service and/or quality-of-service 
betWeen an NGIO based host computer and another computer 
on a LAN or WAN. 

[0033] While there have been illustrated and described 
What are considered to be exemplary embodiments of the 
present invention, it Will be understood by those skilled in the 
art and as technology develops that various changes and 
modi?cations may be made, and equivalents may be substi 
tuted for elements thereof Without departing from the true 
scope of the present invention. For example, the present 
invention is applicable to all types of redundant type net 
Works, including, but is not limited to, Next Generation Input/ 
Output (N GIO), ATM, SAN (system area netWork, or storage 
area netWork), server net, Future Input/Output (FIO), ?ber 
channel, and Ethernet. Many modi?cations may be made to 
adapt the teachings of the present invention to a particular 
situation Without departing from the scope thereof. There 
fore, it is intended that the present invention not be limited to 
the various exemplary embodiments disclosed, but that the 
present invention includes all embodiments falling Within the 
scope of the appended claims. 
What is claimed is: 
1. A method, comprising: 
receiving a packet at a Wireless netWork end station, the 

packet consisting of, in the folloWing order, a ?xed for 
mat header, a variable length payload, and a four byte 
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cyclic redundancy check (CRC) value derived from con 
tents of the packet, the ?xed format header including a 
set of three binary digits that represent a priority of the 
packet as one of eight transmission priorities ranging 
from Zero to seven, the priority of the packet used by a 
device that transmitted the packet to the Wireless net 
Work end station to map and enqueue a ?rst entry for the 
packet to a one of multiple ?rst-in-?rst-out queues, the 
multiple ?rst-in-?rst-out queues comprising transmis 
sion queues corresponding to different transmission pri 
orities, a loWest of the priorities having a value equal to 
Zero and corresponding to a best effort transmission 
priority; and 

enqueuing for subsequent dequeuing, at the Wireless net 
Work end station, a second entry for the received packet 
in a one of multiple receive ?rst-in-?rst-out queues 
based on the set of three binary digits that represent the 
priority of the received packet, the multiple receive ?rst 
in-?rst-out queues comprising queues corresponding to 
different priorities and a queue for management class of 
service. 

2. The method of claim 1, Wherein the variable length 
payload comprises a payload having a maximal length of 256 
bytes, the ?xed length header consists exclusively of 16 bytes, 
and Wherein the packet is transmitted over a NGIO (Next 
Generation Input/Output) fabric. 

3. The method of claim 1, further comprising, at the device 
that transmitted the packet to the end station: 

mapping and enqueuing the packet to the one of the trans 
mission queues based on the three binary digits that 
represent a priority of the packet. 

4. An apparatus, comprising logic to: 
receive a packet at a Wireless netWork end station, the 

packet consisting of, in the folloWing order, a ?xed for 
mat header, a variable length payload, and a four byte 
cyclic redundancy check (CRC) value derived from con 
tents of the packet, the ?xed format header including a 
set of three binary digits that represent a priority of the 
packet as one of eight transmission priorities ranging 
from Zero to seven, the priority of the packet used by a 
device that transmitted the packet to the Wireless net 
Work end station to map and enqueue a ?rst entry for the 
packet to a one of multiple ?rst-in-?rst-out queues, the 
multiple ?rst-in-?rst-out queues comprising transmis 
sion queues corresponding to different transmission pri 
orities, a loWest of the priorities having a value equal to 
Zero and corresponding to a best effort transmission 
priority; and 

enqueue for subsequent dequeuing, at the Wireless netWork 
end station, a second entry for the received packet in a 
one of multiple receive ?rst-in-?rst-out queues based on 
the set of three binary digits that represent the priority of 
the received packet, the multiple receive ?rst-in-?rst-out 
queues comprising queues corresponding to different 
priorities and a queue for management class of service. 

5. The apparatus of claim 4, Wherein the variable length 
payload comprises a payload having a maximal length of 256 
bytes, the ?xed length header consists exclusively of 16 bytes, 
and Wherein the packet is transmitted over a NGIO (Next 
Generation Input/Output) fabric. 

* * * * * 


