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(57) ABSTRACT

In an example embodiment, a method for selective perfor-
mance enhancement of traffic flows, such as a Transmission
Control Protocol (TCP) flow, on devices where enhancement
of a limited number of concurrent flows is supported, or
where a limited number of TCP accelerated or IP (Internet
Protocol) compressed flows are supported. Flows are selected
to be enhanced, accelerated or compressed based on config-
ured priorities, including but not limited to type of the flow,
importance of the flow, and availability of resources to
enhance, accelerate or compress the flow. For example, a
high-priority TCP session is accelerated for the lifetime of the
session, while a low-priority TCP session is accelerated while
there are available resources for the low-priority flow.
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1
SELECTIVE PERFORMANCE
ENHANCEMENT OF TRAFFIC FLOWS

TECHNICAL FIELD

This application is generally related to data stream process-
ing.

BACKGROUND

Traffic flows, such as Transmission Control Protocol
(TCP) sessions, use computing resources such as central pro-
cessing unit “CPU” processing power, memory and link
bandwidth. For example, traffic flows may be implemented
on links utilizing a low end router (e.g. a router with limited
central processing unit “CPU” or memory capacity) and/or
low bandwidth (e.g. satellite) link. This limits the number of
traffic flows that can be implemented on a link as well as the
performance of the link and the performance of the individual
traffic flows.

OVERVIEW OF EXAMPLE EMBODIMENTS

The following presents a simplified overview of the
example embodiments in order to provide a basic understand-
ing of some aspects of the example embodiments. This over-
view is not an extensive overview of the example embodi-
ments. It is intended to neither identify key or critical
elements of the example embodiments nor delineate the
scope of the appended claims. Its sole purpose is to present
some concepts of the example embodiments in a simplified
form as a prelude to the more detailed description that is
presented later.

In accordance with an example embodiment, there is dis-
closed herein an apparatus, comprising a router having one or
more input ports and an output port, and routing logic for
controlling the processing of a traffic flow received at an input
port operatively coupled to the router and configured to deter-
mine an available resource of the router. The routing logic is
configured to invoke acceleration logic to selectively accel-
erate the traffic flow based on the available resource.

In accordance with an example embodiment, there is dis-
closed herein a method comprising receiving a traffic flow,
determining a priority level for the traffic flow and determin-
ing an amount available of a resource. The method further
comprises selectively accelerating the traffic flow responsive
to the traffic flow having a predetermined priority level and
the amount available of the resource is sufficient to process
the accelerated traffic flow.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings incorporated herein and
forming a part of the specification illustrate the example
embodiments.

FIG. 1 is a functional block diagram of routing device
configured to selectively enhance the performance of a traffic
flow in accordance with an example embodiment.

FIG. 2 is a block diagram of a computer system suitable for
implementing an example embodiment.

FIG. 3 illustrates an example communication system
employing routers with acceleration logic.

FIG. 4 illustrates an example communication system
employing routers coupled to external TCP PEPs.

FIG. 5 is a block diagram illustrating an example of a
methodology for selective performance enhancement of traf-
fic flows.
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2
DESCRIPTION OF EXAMPLE EMBODIMENTS

This description provides examples not intended to limit
the scope of the appended claims. The figures generally indi-
cate the features of the examples, where it is understood and
appreciated that like reference numerals are used to refer to
like elements.

Described herein in an example embodiment is an imple-
mentation in acceleration logic of TCP PEP (Transmission
Control Protocol Performance Enhancing Proxies) or other
methods such as compression to selectively enhance the per-
formance of traffic flows. The functionality of the example
embodiments described herein are suitable for any type of
routing device or for a dedicated TCP PEP device. Moreover,
the functionality described herein may be implemented in
software and is suitable to enhance traftic flows for alow-end
device, e.g. a device with limited CPU (central processing
unit) processing power and with limited memory available to
store and handle per-TCP flow state which can support PEP-
ping for a limited number of TCP sessions. The example
embodiments described herein are also suitably adapted for
communications links with limited bandwidth. An example
embodiment described herein provides the ability to prefer-
entially accelerate certain TCP sessions from known ports/
addresses. As used herein, accelerated refers to any additional
(enhanced) processing of a traffic flow, or the provisioning of
additional resources to a traffic flow. For example, accelerated
processing can include, but is not limited to, TCP window
scaling, buffering and changing advertised receiver windows,
compression (e.g. Internet Protocol Compress or “IPComp™).
An access control list (ACL) or similar type of interface can
beused to configure acceleration methods for preferred traffic
flows. For example, a non-preferred but currently accelerated
TCP session can be transitioned to a non-accelerated ‘nor-
mal’ session when an ACL-specified preferred session begins,
making room in the limited pool for the preferred TCP ses-
sion. Alternatively, other demands on the router may require
that the number of supported sessions be scaled back, and
non-preferred TCP sessions stop being accelerated.

For example, a low-end router with limited CPU/processor
power and available memory can be used with low-rate links
(e.g. a wireless satellite link running at less than 512 kbps).
The low end router may have sufficient resources to provide
TCP PEP acceleration for 20-40 concurrent TCP sessions.
The number-of-concurrent-sessions limit may be fixed or set
depending on estimates of available memory/processor
cycles, with some buffer/CPU margin to spare. Example
embodiments described herein are suitably adaptable to
enable the router to selectively enhance traffic flows when
adequate resources are available.

Example embodiments described herein could be useful on
a router supporting a small stub network hanging off the
network, (e.g. 20-40 sessions may well be sufficient for all
traffic fanning out over the low-rate link to various destina-
tions in the Internet). This low number of parallel sessions is
not unusual on long-delay satellite links, where users tend to
perform tasks in sequence rather than compete with them-
selves.

Hosts can generate multiple concurrent TCP sessions,
therefore, more concurrent sessions than a router can PEP/
compress can be expected. Given a limited ability to support
PEP acceleration of a limited number of TCP sessions, if there
are more TCP sessions than can be supported, the router
determines which sessions should be prioritized, which
depends on the applications being used and the mix of traffic
being generated, which is known when the ACLs are config-
ured on the router. Some applications (e.g. NFS (Network
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File Services), web browsing) benefit more from TCP accel-
eration than other applications (e.g. Secure Shell (SSH) file
transfer protocol, telnet), which can be configured. Also,
some flows (e.g. text) compress better than other flows (e.g.
already-compressed images), and this can also be reflected in
a configuration. In both cases the configuration can rely on
Quality of Service (QoS) values (e.g. diffserv precedence) set
by the endhosts as an indicator of importance of the flow.

Initial negotiation between PEP endpoints determines the
number of sessions and features that can be supported
through the PEPs. A session table can be employed to limit
sessions based upon available CPU capabilities. For example,
a software client will allow up to the maximum number of
sessions supported given available CPU resources.

In an example embodiment, to facilitate performance
enhancing, TCP sessions can be described as High Priority,
Low Priority, or Never-accelerated. Flows begin as non-ac-
celerated, and are then prioritised as high, low, or never accel-
erated according to the session descriptions. The session
descriptions may be configured into a router using an ACL
MQC (Modular QoS Command Line Interface).

High Priority specifies traffic flows that are always accel-
erated, such as important TCP sessions. The PEP can fully
terminate and negotiate initial SYN/ACK options for a high-
priority TCP session with its peer when the connection is
opened. The TCP session is accelerated for its entire lifetime,
and then the PEP tears down the session when the TCP
connection closes.

Low Priority designates a traffic flow session that can be
accelerated, such as a less important TCP session, but which
must give way to high-priority sessions when a high-priority
session starts, if there is no space in the available pool of
resources (e.g. CPU power, memory and/or bandwidth) for
both sessions. Low-priority TCP sessions have acceleration
options that do not include SYN startup negotiation, so they
can be transitioned back to non-accelerated sessions easily if
the pool must support a high-priority session instead. If a
high-priority session ends, returning sufficient resources to
the pool, a low-priority session can be chosen to be transi-
tioned (back) to accelerated.

Never-accelerated is for traffic flow sessions that are delib-
erately not accelerated, as the traffic is set as low priority in
the router configuration. For example, the default for PEP
acceleration behavior can be set to turn all PEPs off, e.g. the
equivalent to a ‘deny all’ ACL configuration.

For example, TCP window scaling (shifting the bits
describing the window size to the right to increase window
size and descriptions of window size by order of binary mag-
nitude), which is negotiated via SYN-ACK, is an example of
something that can be done by a PEP on high-priority TCP
sessions for the lifetime of the session. This is because once a
window size is set, it cannot be changed down once the
session has started, and the endhosts will believe and use the
window scale setting for the whole of the TCP session.

Buffering and changing advertised receiver windows with-
out window scaling (e.g. a 4K TCP receiver window can be
advertised via the PEP as up to 64K, with the PEP receiver
buffering the packets and sending them out to the receiver
over time) is something that can be altered during an active
session. A spoofed receiver window value can be returned to
the end-host actual receiver window value when a low-prior-
ity session is removed from the pool and continues non-
accelerated, to make room in the pool for a high-priority
session. This is an example of something that can be imple-
mented for both high- and low-priority sessions. Another
example of selective processing that can be implemented on
both high- and low-priority sessions is TCP acknowledgment
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4

(ACK) splitting. TCP ACK splitting increases the number of
ACKS to asender from the sender’s PEP and can increase the
sender’s congestion window. ACK splitting uses very little
per-flow state and can be turned off without adversely affect-
ing communications, so a low-priority TCP session being
accelerated by ACK splitting can be easily transitioned to
non-accelerated.

Similarly, implementing IPComp per-packet IP compres-
sion via the well-known ‘deflate’ compression algorithm, or
another algorithm, is compute-intensive, and only a limited
number of TCP/UDP/IP (Transmission Control Protocol/
Uniform Datagram Protocol/Internet Protocol) traffic flows
may be supported and have their packets compressed (e.g. in
software) at any one time due to limits on available processing
resources. [IPComp does not have to be used for every packet,
so removing low-priority IPComp’d sessions from the PEP
pool and having the receiver PEP pass uncompressed packets
straight through to the endhosts is straightforward to imple-
ment. However, passing through a previously [IPComp’d flow
as uncompressed uses more link bandwidth, which on a low-
rate link may adversely affect parallel concurrent TCP flows
using that link. This effect can be minimized by selecting
which low-rate IPComp’d flow to stop compressing. For
example, flows that do not compress well can be removed
from the compression pool first. Flows can be selected based
on statistics on past compression performance on each flow
(e.g. a comparison of bytes in vs compressed bytes out is a
good indicator of which flow can be passed through uncom-
pressed). If a flow is not being compressed much, removing
that flow from the compression pool will have little harmful
effect, but will allow processing resources to be allocated
more usefully.

Flows removed from the pool and then passed through
untouched (uncompressed/unoptimised) can be tracked as
non-accelerated ‘null flows’ with little overhead, and returned
to the pool when processing resources are freed and it is
possible to again use processing resources to compress them.

FIG. 1 is a functional block diagram of routing device 10
configured to selectively enhance the performance of a traffic
flow in accordance with an example embodiment. Routing
device 10 comprises traffic flow processing logic 12 having
an input 14 for receiving a traffic flow (for example a TCP
stream). Traffic flow processing logic 12 selectively forwards
the traffic flow to an accelerated path 16 or a non-accelerated
path 18. Traffic flows forwarded on accelerated path 16 are
processed by accelerating logic 20, which in an example
embodiment can provide the functionality of a performance
enhancing proxy, “PEP”). Although as illustrated accelerator
logic 20 is illustrated as a separate component, this is merely
for illustration, as in particular embodiments, accelerator
logic 20 may be incorporated into traffic flow processing
logic. “Logic”, as used herein, includes but is not limited to
hardware, firmware, software and/or combinations of each to
perform a function(s) or an action(s), and/or to cause a func-
tion or action from another component. For example, based
on a desired application or need, logic may include a software
controlled microprocessor, discrete logic such as an applica-
tion specific integrated circuit (ASIC), a programmable/pro-
grammed logic device, memory device containing instruc-
tions, or the like, or combinational logic embodied in
hardware. Logic may also be fully embodied as software.
Traffic flow processing logic 12 is configured to determine
properties of the traffic flow in selecting how to process, or
treat, the traffic flow.

For example, if traffic flow processing logic 12 determines
that a packet in a traffic flow coming in via input path 14 is a
high priority (e.g. always accelerated) traffic flow, then traffic
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flow processing logic 12 routes all packets for the flow to
accelerator 20 via output path 16.

For a high priority traffic flow, acceleration logic 20 can
employ TCP window scaling (e.g. shifting the bits describing
the window size to the right), which is negotiated during a
SYN-ACK exchange. This can be done during TCP session
setup, since the window size setting may not be changed once
the session has started. In particular embodiments, accelera-
tion logic 20 can employ other accelerating functions, such as
buffering and changing advertised receiver windows, time
delay, ACK splitting and/or compression (e.g. Ipcomp).

Similarly, if traffic flow processing logic 12 determines the
traffic flow received on input path 14 is a non-accelerated (or
never-accelerated) traffic flow (from configuration or from
other means), the flow is always routed via output path 18.
This may be useful for traffic flows that may not benefit from
acceleration (e.g. images or other previously compressed files
that would not benefit from further compression).

If traffic flow processing logic 12 determines the traffic
flow is a low-priority flow, traffic flow processing logic 12 can
selectively accelerate the low-priority traffic flow based on
the availability of resources, such as CPU capacity, memory,
and/or bandwidth. The low priority traffic flow can be routed
to accelerator 20 via path 16 when being accelerated. The low
priority traffic flow can be routed via the non-accelerated path
18, when not being accelerated. For example, as will be
described in more detail herein in FIG. 2, if the router is
processing a plurality of streams, and if there are sufficient
resources available, the router can also accelerate the low-
priority traffic flow. If a new (e.g. second) flow, which is high
priority, starts and the available resources are no longer suf-
ficient to support accelerating the low-priority traffic flow, the
low-priority traffic flow is transitioned to a non-accelerated
state. If sufficient resources become available later, for
example the second flow ends, then traffic flow processing
logic 12 can again accelerate the low-priority traffic flow. The
low-priority traffic flow can be accelerated by any method;
however, in particular embodiments the traffic flow is accel-
erated using techniques which can easily be transitioned to
non-accelerated state (i.e. the low priority traffic flow does not
have to have its session be re-initialized) such as buffering and
changing advertised receiver window, ACK splitting, and/or
compression which are described herein.

FIG. 2 is ablock diagram that illustrates a computer system
200 upon which an example embodiment may be imple-
mented. For example, computer system 200 is suitable for
implementing routing device 10 and/or accelerating logic 20.
Computer system 200 includes a bus 202 or other communi-
cation mechanism for communicating information and a pro-
cessor 204 coupled with bus 202 for processing information.
Computer system 200 also includes a main memory 206, such
as random access memory (RAM) or other dynamic storage
device coupled to bus 202 for storing information and instruc-
tions to be executed by processor 204. Main memory 206 also
may be used for storing a temporary variable or other inter-
mediate information during execution of instructions to be
executed by processor 204. Computer system 200 further
includes a read only memory (ROM) 208 or other static
storage device coupled to bus 202 for storing static informa-
tion and instructions for processor 204. A storage device 210,
such as a magnetic disk or optical disk, is provided and
coupled to bus 202 for storing information and instructions.
In particular embodiments, computer system 200 comprises
one of main memory 206 and storage device 210.

An aspect of the example embodiment is related to the use
of computer system 200 for selecting accelerating a traffic
flow. According to an example embodiment, selecting accel-
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6

erating a traffic flow is provided by computer system 200 in
response to processor 204 executing one or more sequences
of one or more instructions contained in main memory 206.
Such instructions may be read into main memory 206 from
another computer-readable medium, such as storage device
210. Execution of the sequence of instructions contained in
main memory 206 causes processor 204 to perform the pro-
cess steps described herein. One or more processors in a
multi-processing arrangement may also be employed to
execute the sequences of instructions contained in main
memory 206. In alternative embodiments, hard-wired cir-
cuitry may be used in place of or in combination with soft-
ware instructions to implement an example embodiment.
Thus, embodiments described herein are not limited to any
specific combination of hardware circuitry and software.

The term “computer-readable medium” as used herein
refers to any medium that participates in providing instruc-
tions to processor 204 for execution. Such a medium may take
many forms, including but not limited to non-volatile media,
volatile media, and transmission media. Non-volatile media
include for example optical or magnetic disks, such as storage
device 210 or ROM 206. Volatile media include dynamic
memory such as main memory 206. Common forms of com-
puter-readable media include for example floppy disk, a flex-
ible disk, hard disk, magnetic cards, paper tape, any other
physical medium with patterns ofholes, a RAM, a PROM, an
EPROM, a FLASHPROM, CD, DVD or any other memory
chip or cartridge, or any other medium from which a com-
puter can read.

Various forms of computer-readable media may be
involved in carrying one or more sequences of one or more
instructions to processor 204 for execution. For example, the
instructions may initially be borne on a magnetic disk of a
remote computer. Transmission media include coaxial
cables, copper wire and fiber optics, including the wires that
comprise bus 202. Transmission media can also take the form
of acoustic or light waves such as those generated during
radio frequency (RF) and infrared (IR) data communications.
The remote computer can load the instructions into its
dynamic memory and send the instructions over a telephone
line using a modem. A modem local to computer system 200
can receive the data on the telephone line and use an infrared
transmitter to convert the data to an infrared signal. An infra-
red detector coupled to bus 202 can receive the data carried in
the infrared signal and place the data on bus 202. Bus 202
carries the data to main memory 206 from which processor
204 retrieves and executes the instructions. The instructions
received by main memory 206 may optionally be stored on
storage device 210 either before or after execution by proces-
sor 204.

Computer system 200 also includes a communication
interface 218 coupled to bus 202. Communication interface
218 provides a two-way data communication coupling to a
network link 220 that is connected to an associated network
(Not shown). For example, communications interface 218
may be an Ethernet Interface and Network Link 220 is
coupled computer system 200 to an Ethernet network. As
another example, communication interface 218 may be an
integrated services digital network (ISDN) card or a modem
to provide a data communication connection to a correspond-
ing type of telephone line. As another example, communica-
tion interface 218 may be a local area network (LAN) card to
provide a data communication connection to a compatible
LAN. Wireless links may also be implemented. In any such
implementation, communication interface 218 sends and
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receives electrical, electromagnetic, or optical signals that
carry digital data streams representing various types of infor-
mation.

FIG. 3 illustrates an example communication system 300.
System 300 comprises hosts 302, 304, 306 communicating on
network 308 to a first router with acceleration logic 10. As
described herein supra (see FIG. 1), router with acceleration
logic 10 comprise traffic flow processing logic configured to
accelerate selected traffic flows. Flows from network 308 are
communicated to the Network 326 via first router 10, satellite
transceiver 310, satellite 312, satellite transceiver 320 and
second router 10. Network 326 can be a private network or a
public network such as the Internet.

In an example embodiment, first and second routers 10 can
be configured to accelerate traffic flows by holding copies of
frames due for transmission. Delay time increases the Round
Trip Time (RTT) at the host end and allows time to re-transmit
lost TCP frames or other protocol frames. If the re-transmis-
sion is successful, it prevents lost frame events from reaching
an end host where congestion procedures would be enabled.
In some cases, re-transmission can be completed without
inserting a delay.

In an example embodiment, performance enhancements
can be realized by using acknowledgment (ACK) splitting
where a number of addition TCP ACKs are generated for each
TCP ACK received. TCP will open a congestion window by
one maximum transmission unit (MTU) for each TCP ACK
received. Opening the congestion window increases available
bandwidth.

In an example embodiment, window stuffing can be
employed to buffer traffic so that the advertised window can
be incremented up to the available satellite link bandwidth
and/or the memory available in first router 10 and/or second
router 10.

In an example embodiment, data compression (e.g.
IPComp) can be employed to accelerate data flows. For
example, if there is sufficient CPU/memory capacity, a low
priority flow can be compressed. As capacity decreases, lower
priority traffic flows can be sent uncompressed; however,
uncompressed flows may increase the amount of link band-
width used. First router 10 and/or second router 10 can be
configured to determine which flows benefit the least from
compression, and these flows can be transitioned from accel-
erated to non-accelerated before flows that benefit the most
from compression.

I, while a low priority flow is non-accelerated, resources
become available, e.g. a high priority traffic flow ends, the low
priority flow can be transitioned to an accelerated flow. The
low priority flow can be accelerated until resources are
needed to process high priority flows, whereupon the low
priority flow can be transitioned to a non-accelerated flow.

It should be noted in some embodiments acceleration may
only be available at one end of the link. In such embodiments,
some acceleration methods such as ack splitting and window
spoofing can be employed.

FIG. 4 illustrates an example communication system 400.
System 400 comprises hosts 402, 404, 406 communicating on
network 408 to router 410. Frames are sent to Internet 426
from hosts 402, 404, 406 through router 410, TCP 412, sat-
ellite transceiver 414, satellite 416 satellite transceiver 420,
TCP PEP 422 and router 424. Frames destined to hosts 402,
404, 406 from Network 426 (which in the illustrated example
is the Internet, but network 426 can be any private or public
network) are routed through router 424, TCP PEP 422, satel-
lite transceiver 420, satellite 416, satellite transceiver 414,
TCP PEP 412, and router 410. At least one of TCP PEP 412
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and 422 comprise traffic flow processing logic configured to
selectively accelerate selected traffic flows.

In an example embodiment, TCP PEP 412 and TCP PEP
422 can be configured to accelerate traffic flows by holding
frames due for transmission. Delay time increases the Round
Trip Time (RTT) at the host end and allows time to re-transmit
lost TCP frames or other protocol frames. If the re-transmis-
sion is successful, it prevents lost frame events from reaching
an end host where congestion procedures would be enabled.
In some cases, re-transmission can be completed without
inserting a delay.

In an example embodiment, performance enhancements
can be realized by using acknowledgment (ACK) splitting
where a number of additional TCP ACKs are generated for
each TCP ACK received. TCP will open a congestion window
by one maximum transmission unit (MTU) for each TCP
ACK received. Opening the congestion window increases
available bandwidth.

In an example embodiment, window stuffing can be
employed to buffer traffic so that the advertised window can
be incremented up to the available satellite link bandwidth
and/or the memory available in TCP PEP 412 and TCP PEP
422.

In an example embodiment, data compression (e.g.
IPComp) can be employed to accelerate data flows. For
example, if there is sufficient CPU/memory capacity, a low
priority flow can be compressed. As capacity decreases, lower
priority traffic flows can be sent uncompressed; however,
uncompressed flows may increase the amount of link band-
width used. TCP PEP 412 and/or TCP PEP 422 can be con-
figured to determine which flows benefit the least from com-
pression, and these flows can be transitioned from accelerated
to non-accelerated before flows that benefit the most from
compression.

If, while a low priority flow is non-accelerated, resources
become available, e.g. a high priority traffic flow ends, the low
priority flow can be transitioned to an accelerated flow. The
low priority flow can be accelerated until resources are
needed to process high priority flows, whereupon the low
priority flow can be transitioned to a non-accelerated flow.

It should be noted in some embodiments acceleration may
only be available at one end of the link. In such embodiments,
some acceleration methods such as ack splitting and window
spoofing can be employed.

It should also be noted that although FIGS. 3 and 4 illus-
trate embodiments of a satellite networking environment, this
is merely for ease of illustration. Other embodiments employ-
ing any type of communication link between routers are suit-
ably adaptable. For example, the principles described herein
are suitably adapted to be employed on a peer-to-peer sce-
nario or a network employing a dedicated leased transponder,
and/or a private network not relaying frames to the Internet.

In view of the foregoing structural and functional features
described above, a methodology 500 in accordance with an
example embodiment will be better appreciated with refer-
ence to FIG. 5. While, for purposes of simplicity of explana-
tion, methodology 500 of FIG. 5 is shown and described as
executing serially, it is to be understood and appreciated that
the example embodiment is not limited by the illustrated
order, as some aspects could occur in different orders and/or
concurrently with other aspects from that shown and
described herein. Moreover, not all illustrated features may
be required to implement a methodology in accordance with
an example embodiment. Methodology 500 described herein
is suitably adapted to be implemented in hardware, software,
or a combination thereof.
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At 502, the priority of the flow is determined. The priority
can be determined based on parameters used when the session
was initiated, or from a user defined configuration, such as an
ACL. If the traffic flow is a never-accelerated flow, then
packets are not accelerated as illustrated at 506.

If the traffic flow is a low-priority flow, at 508, a determi-
nation is made whether there is a sufficient resource available
to accelerate the low priority traffic flow. The resource can be
one or more of available CPU capacity, available memory and
available bandwidth.

If at 510 it is determined that the resource is available
(YES), at 512 the flow is accelerated. If the flow was previ-
ously non-accelerated, the flow is transitioned to an acceler-
ated flow. The flow can be accelerated using any accelerating
technique which can be transitioned on and off during the
lifetime of the traffic flow. For example, buffering and chang-
ing advertised receiver windows, ACK splitting and/or IP
compression can be implemented for accelerating low prior-
ity flows.

If at 510, it is determined the resource is not available or
insufficient (NO) the flow is not accelerated. If at 514 it is
determined that the flow is currently being accelerated (YES),
at 516 the flow is transitioned to a non-accelerated flow. After
the flow is transitioned to non-accelerated, or if at 514 it is
determined the flow is not currently accelerated (NO), the
flow is processed as a non-accelerated flow as illustrated at
518.

Steps 508, 510, 512, 514, 516, 518 can be repeated any
number of times during the lifetime of the low priority flow.
For example, after a flow has been transitioned to a non-
accelerated flow (e.g. at 516), if during a later iteration at 508
sufficient resources become available (for example a session
for an accelerated flow completes and releases its resources),
methodology 500 can proceed to 512 to accelerate the flow
again. Likewise, after the flow has again been accelerated, if
resources are needed for a new, accelerated traffic flow, the
low priority flow can again be transitioned to a non-acceler-
ated flow via 510, 514, 516.

If at 502 it is determined that the traffic flow is a high-
priority flow (HIGH), at 520 a determination is made whether
there is a sufficient resource available to accelerate the high-
priority traffic flow. The resource can be for example any one
or more of available CPU capacity, available memory and
available bandwidth. If at 522 a determination is made that
sufficient resources are available (YES), then as illustrated at
524 the traffic flow is accelerated. However, if at 522 a deter-
mination is made that sufficient resources are not available
(NO), at 526 a determination is made as to whether there are
any low priority flows that are currently being accelerated.

Ifat 526 a determination is made that there is a low priority
flow being accelerated (YES), at 528 a low priority flow is
transitioned to a non-accelerated flow to make resources
available for the high priority flow. If more than one low
priority flow is being accelerated, a low priority flow can be
selected based on any criterion (for example the low priority
flow using the most resources may be selected). Moreover, a
plurality of low priority flows can be selected to make
resources available for the high priority flow. Once the low
priority flow (or flows) has been de-accelerated, at 524 the
high priority flow is accelerated.

If at 526 there are no low priority flows that can be de-
accelerated (NO) to provide resource for acceleration, the
high priority flow cannot currently be accelerated, for
example because all available resources are being expended
on other high-priority flows. In an example embodiment, the
availability of resources can be determined periodically, such
as at 520. If sufficient resources become available, the high
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priority flow can later be transitioned to some form of accel-
erated flow. Because the flow was not accelerated during the
initial session setup, acceleration techniques that employ ini-
tial session setup options such as TCP SYN may not be
available. For example, 520 can be repeated periodically, orin
a particular embodiment responsive to an event such as the
termination of an accelerated flow. At 522, a determination is
again made whether there are now sufficient resources to
accelerate the flow. If sufficient resources have become avail-
able (YES), the flow is accelerated at 524; otherwise, 526,
528, 520 and 522 can be repeated.

Described above are example embodiments. It is, of
course, not possible to describe every conceivable combina-
tion of components or methodologies, but one of ordinary
skill in the art will recognize that many further combinations
and permutations of the example embodiments are possible.
Accordingly, this application is intended to embrace all such
alterations, modifications and variations that fall within the
spirit and scope of the appended claims interpreted in accor-
dance with the breadth to which they are fairly, legally and
equitably entitled.

The invention claimed is:

1. An apparatus, comprising:

a router having an input port and an output port, the router
receiving at least one high priority traffic flow session
and a plurality of low priority flow traffic flow sessions
through the input port;

accelerating logic on the router configured to provide com-
pression of selected traffic flow sessions received at the
accelerating logic; and

routing logic for controlling the processing of traffic flow
sessions received at the input port operatively coupled to
the router, the routing logic routing the at least one high
priority traffic flow session to the accelerating logic and
routing the plurality of low priority traffic flow to the
output port bypassing the accelerating logic;

wherein the routing logic determines an amount of central
processing unit resources available;

wherein the routing logic selectively routes a selected set of
the plurality of low priority traffic flow sessions to the
accelerating logic responsive to determining sufficient
central processing unit resources are available to com-
press the selected set of the plurality of low priority
traffic flow sessions as a set of compressed traffic flow
sessions while there are sufficient central processing
resources available to compress the selected set of the
plurality of low priority traffic flow sessions;

wherein the routing logic is configured to determine a
benefit result of the compression to the set of com-
pressed traffic flow sessions; and,

wherein the routing logic is configured to selectively route
a one of the set of compressed traffic flow sessions
having a minimum benefit result to the output port
bypassing the acceleration logic responsive to determi-
nin there are insufficient central processing unit
resources available to compress the set of compressed
traffic flow sessions.

2. The apparatus of claim 1, wherein the selected one of the
at least one low priority traffic flow sessions is re-routed from
the accelerating logic to the output port bypassing the accel-
erating logic in response to the router logic determining the
available central processing unit resources are no longer suf-
ficient.

3. The apparatus of claim 1, wherein the available resource
further comprises available bandwidth on an etherlink
coupled to the output port.
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4. The apparatus of claim 1 wherein the routing logic

further determines how much memory is available;

wherein the acceleration logic buffers and changes an
advertised receiver window for the selected one of the at
least one low priority traffic flow sessions while suffi-
cient memory is available for providing buffering and
changed advertised receiver window.

5. The apparatus of claim 1, wherein the routing logic

further determines how much memory is available;

wherein the acceleration logic uses acknowledgment
(ACK) splitting for the selected one of the at least one
low priority traffic flow sessions while sufficient
memory is available for providing ACK splitting.

6. The apparatus of claim 1, further comprising:

the router is configured for receiving a second low priority
traffic flow session at the input port; and

the routing logic is configured to route the second low
priority traffic flow session based on available central
processer unit resources being capable of processing
both the selected one of the at least one low priority
traffic flow sessions and the second low priority traffic
flow session.

7. The apparatus of claim 1, further comprising:

the router is configured for receiving a second high priority
traffic flow session at the input port; and
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wherein the routing logic is configured to re-route the
selected one of the at least one low priority flow sessions
to the output port, bypassing the acceleration logic,
responsive to receiving the second traffic flow session
and determining that available central processing unit
resources are insufficient to compress the selected one of
the at least one low priority first traffic flow sessions and
the second high priority traffic flow session.

8. The apparatus of claim 7, wherein the routing logic is
further configured to selectively re-route the selected one of
the at least one low priority traffic flow sessions to the accel-
eration logic responsive to the second high priority traffic
flow session ending and the available central processing unit
resources are sufficient to compress the selected one of the at
least one low priority traffic flow sessions.

9. The apparatus set forth in claim 1, wherein the input
receives at least one never accelerate traffic flow session;

wherein the routing logic routes the never accelerate traffic

flow session to the output port, bypassing the accelera-
tion logic, while sufficient central processing unit
resources are available to compress both the at least one
high priority traffic flow session and the at least one
never accelerate traffic flow session.



