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(57) ABSTRACT 

A content delivery network (CDN) edge server is provi 
sioned to provide last mile acceleration of content to 
requesting end users. The CDN edge server fetches, com 
presses and caches content obtained from a content provider 
origin server, and serves that content in compressed form in 
response to receipt of an end user request for that content. It 
also provides “on-the-?y” compression of otherwise uncom 
pressed content as such content is retrieved from cache and 
is delivered in response to receipt of an end user request for 
such content. A preferred compression routine is gZip, as 
most end user browsers support the capability to decompress 
?les that are received in this format. The compression 
functionality preferably is enabled on the edge server using 
customer-speci?c metadata tags. 
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METHOD FOR CACHING AND DELIVERY OF 
COMPRESSED CONTENT IN A CONTENT 

DELIVERY NETWORK 

[0001] This application is a division of Ser. No. 10/194, 
043, ?led Jul. 11, 2002. 

[0002] This application contains subject matter protected 
by copyright. 

BACKGROUND OF THE INVENTION 

[0003] 1. Technical Field 

[0004] The present invention relates generally to tech 
niques for selectively storing content in a compressed form 
in a content delivery netWork edge server cache and for 
serving the content to an end user broWser. 

[0005] 2. Description of the Related Art 

[0006] A content delivery netWork (“CDN”) is a collection 
of content servers and associated control mechanisms that 
o?load Work from Web site origin servers by delivering 
content on their behalf to end users. A Well-managed CDN 
achieves this goal by serving some or all of the contents of 
a site’s Web pages, thereby reducing the customer’s costs 
While enhancing an end user’ s broWsing experience from the 
site. In operation, the CDN uses a request routing mecha 
nism to locate a CDN content server close to the client to 
serve each request directed to the CDN, Where the notion of 
“close” is based, in part, on evaluating results of netWork 
traf?c tests. 

[0007] Data compression techniques are Well-knoWn in 
the art. In HTTP 1.1, a Web server may compress an object, 
e.g., the HTML comprising a base page, to reduce the 
doWnload time of the page from the server to a requesting 
end user broWser. Most broWsers in use today are capable of 
receiving compressed content and decompressing such con 
tent for display. A recent study shoWed that over 95% of 
users have broWsers capable of decoding compressed 
HTMLs. A broWser indicates to a Web server that it can 
receive compressed content in the HTTP request header. The 
Web server may send compressed content, indicating in the 
HTTP response header that the object Was compressed and 
should be uncompressed before rendering. Servers should 
not send compressed HTMLs to broWsers that do not include 
decompression capability in the request header. The bene?ts 
of compressing data in a typical HTTP 1.1 client-server 
session is described in a W3C Note titled Network Perfor 
mance Effects of HTTP/1.1, CSSl, and PNG, by Neilsen et 
al., June 1997. 

[0008] While broWsers have had the capability to decom 
press content for years, most servers do not for various 
reasons, primarily due to issues involving compatibility, 
processor Workload and complexity of content management. 

[0009] While content delivery netWork service providers 
(CDNSPs) have developed and implemented techniques for 
accelerating delivery of content betWeen origin server sites 
and the CDN edge servers, delivery over the so-called “last 
mile” (from the ISP at Which the edge server is located to the 
end user) has not been adequately addressed. 

[0010] It Would be highly desirable to accelerate the 
delivery of content betWeen a CDN edge server and the 
requesting end user broWser through selective delivery of 
compressed content. 
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BRIEF SUMMARY OF THE INVENTION 

[0011] A technical advantage is provided by selectively 
compressing given content provider content as it is received 
(from an origin server) for caching at a CDN edge server, 
and/or selectively delivering given content in a compressed 
format from the edge server to a requesting end user 
broWser. These techniques provide for effective last mile 
acceleration of content delivery in a CDN. Preferably, the 
edge server utiliZes a publicly available compression utility 
such as gZip (GNU Zip), although any convenient utility may 
be used. In one embodiment, the edge server has a ?rst 
routine running on its forWard side, i.e., the side that 
connects the edge server to one or more content provider 
origin servers. The ?rst routine receives uncompressed con 
tent from a content provider origin server and selectively 
compresses that content to make more ef?cient use of the 
edge server’s cache space. A second routine runs on the 
server’s client side, i.e., the side that connects the edge 
server to requesting end user broWsers. The second routine 
compresses content that has been cached in an uncom 
pressed forrn so that such content can be delivered by the 
edge server (in such format) to the requesting end user 
broWser. According to a technical advantage of the inven 
tion, preferably the routines are selectively controlled by 
customer-speci?c metadata supplied to the edge server. 

[0012] In a preferred embodiment, compression metadata 
is de?ned for given compressible ?le types. A ?rst metadata 
tag controls the edge server to take uncompressed content 
from an origin server and to apply the ?rst routine to 
compress the content, thereby alloWing the edge server to 
make more ef?cient use of its cache space. When a request 
for such content is received at the edge server, it is typically 
served as-is, namely, in the same compressed form in Which 
it Was cached. A second metadata tag controls the edge 
server to simply cache content in its uncompressed form (if 
cacheable) and, using the second routine, to compress the 
content When a request for compressed content is received at 
the edge server. Preferably the ?rst and second routines are 
gZip. Because the majority of broWsers in use today support 
gZipped content, content associated With the ?rst or second 
metadata tags is delivered to the end user in a compressed 
form to provide last mile accelerated delivery. 

[0013] Preferably, compression metadata is applied to 
compressible ?le types, e.g., those With a MIME type such 
as HTML, cascading style sheets, and the like. The bene?ts 
of compression for such content are signi?cant. Typically, 
page siZes are reduced to roughly 1/4-th of their original 
siZes, signi?cantly reducing the transfer time to the end user. 

[0014] The present invention provides an improved CDN 
edge server that fetches, compresses and caches content 
obtained from a content provider origin server, and/ or com 
presses content on-the-?y as it is being delivered. These 
features preferably are enabled using simple metadata as 
applied to speci?ed ?les, directories, host names or any 
other constraints. 

[0015] The foregoing has outlined some of the more 
pertinent features of the present invention. These features 
should be construed to be merely illustrative. Many other 
bene?cial results can be attained by applying the disclosed 
invention in a different manner or by modifying the inven 
tion as Will be described. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 is a block diagram of a known content 
delivery network in which the present invention may be 
implemented; 
[0017] FIG. 2 illustrates a typical machine con?guration 
for a CDN edge server; 

[0018] FIG. 3 illustrates a CDN edge server that has been 
modi?ed according to the present invention to include a ?rst 
compression utility on its forward side, and a second com 
pression utility on its client side, with these utilities being 
selectively controlled by customer-speci?c metadata; 

[0019] FIG. 4 is a chart illustrating expected TCP transfer 
times for various ?le siZes using normal delivery and 
compressed delivery assuming a 4:1 compression ratio; and 

[0020] FIG. 5 is a chart illustrating compression gains 
versus ?le siZe for broadband and dial-up users. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0021] By way of background, it is known in the prior art 
to deliver digital content (e.g., HTTP content, streaming 
media and applications) using an Internet content delivery 
network (CDN). A CDN is a network of geographically 
distributed content delivery nodes that are arranged for 
ef?cient delivery of content on behalf of third party content 
providers. Typically, a CDN is implemented as a combina 
tion of a content delivery infrastructure, a request-routing 
mechanism, and a distribution infrastructure. The content 
delivery infrastructure usually comprises a set of “surrogate” 
origin servers that are located at strategic locations (e.g., 
Internet network access points, Internet Points of Presence, 
and the like) for delivering content to requesting end users. 
The request-routing mechanism allocates servers in the 
content delivery infrastructure to requesting clients in a way 
that, for web content delivery, minimiZes a given client’s 
response time and, for streaming media delivery, provides 
for the highest quality. The distribution infrastructure con 
sists of on-demand or push-based mechanisms that move 
content from the origin server to the surrogates. An effective 
CDN serves frequently-accessed content from a surrogate 
that is optimal for a given requesting client. In a typical 
CDN, a single service provider operates the request-routers, 
the surrogates, and the content distributors. In addition, that 
service provider establishes business relationships with con 
tent publishers and acts on behalf of their origin server sites 
to provide a distributed delivery system. 

[0022] As seen in FIG. 1, an Internet content delivery 
infrastructure usually comprises a set of “surrogate” origin 
servers 102 that are located at strategic locations (e.g., 
Internet network access points, and the like) for delivering 
copies of content to requesting end users 119. A surrogate 
origin server is de?ned, for example, in IETF Internet Draft 
titled “Requirements for Surrogates in the HTTP” dated 
Aug. 9, 2000, which is incorporated herein by reference. The 
request-routing mechanism 104 allocates servers 102 in the 
content delivery infrastructure to requesting clients. The 
distribution infrastructure consists of on-demand or push 
based mechanisms that move content from the origin server 
to the surrogates. A CDN service provider (CDNSP) may 
organize sets of surrogate origin servers as a group or 
so-called “region.” In this type of arrangement, a CDN 
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region 106 typically comprises a set of one or more content 
servers that share a common back-end network, e.g., a LAN, 
and that are located at or near an Internet access point. Thus, 

for example, a typical CDN region may be co-located within 
an Internet Service Provider (ISP) Point of Presence (PoP) 
108. A representative CDN content server is a Pentium 
based caching appliance running an operating system (e.g., 
Linux, Windows NT, Windows 2000) and having suitable 
RAM and disk storage for CDN applications and content 
delivery network content (e.g., HTTP content, streaming 
media and applications). Such content servers are sometimes 
referred to as “edge” servers as they are located at or near the 
so-called outer reach or “edge” of the Internet. The CDN 
typically also includes network agents 109 that monitor the 
network as well as the server loads. These network agents 
are typically co-located at third party data centers or other 
locations. Mapmaker software 107 receives data generated 
from the network agents and periodically creates maps that 
dynamically associate IP addresses (e.g., the IP addresses of 
client-side local name servers) with the CDN regions. 

[0023] Content may be identi?ed for delivery from the 
CDN using a content migrator or rewrite tool 106 operated, 
for example, at a participating content provider server. Tool 
106 rewrites embedded object URLs to point to the CDNSP 
domain. A request for such content is resolved through a 
CDNSP-managed DNS to identify a “best” region, and then 
to identify an edge server within the region that is not 
overloaded and that is likely to host the requested content. 
Instead of using content provider-side migration (e.g., using 
the tool 106), a participating content provider may simply 
direct the CDNSP to serve an entire domain (or subdomain) 
by a DNS directive (e.g., a CNAME). In either case, the 
CDNSP may provide object-speci?c metadata to the CDN 
content servers to determine how the CDN content servers 

will handle a request for an object being served by the CDN. 
Metadata, as used herein, refers to a set of control options 
and parameters for the object (e.g., coherence information, 
origin server identity information, load balancing informa 
tion, customer code, other control codes, etc.), and such 
information may be provided to the CDN content servers via 
a con?guration ?le, in HTTP headers, or in other ways. The 
Uniform Resource Locator (URL) of an object that is served 
from the CDN in this manner does not need to be modi?ed 
by the content provider. When a request for the object is 
made, for example, by having an end user navigate to a site 
and select the URL, a customer’s DNS system directs the 
name query (for whatever domain is in the URL) to the 
CDNSP DNS request routing mechanism. Once an edge 
server is identi?ed, the browser passes the object request to 
the server, which applies the metadata supplied from a 
con?guration ?le or HTTP response headers to determine 
how the object will be handled. 

[0024] As also seen in FIG. 1, the CDNSP may operate a 
metadata transmission system 116 comprising a set of one or 
more servers to enable metadata to be provided to the 
CDNSP content servers. The system 116 may comprise at 
least one control server 118, and one or more staging servers 

120a-n, each of which is typically an HTTP server (e.g., 
Apache). Metadata is provided to the control server 118 by 
the CDNSP or the content provider (e.g., using a secure 
extranet application) and periodically delivered to the stag 
ing servers 120a-n. The staging servers deliver the metadata 
to the CDN content servers as necessary. 
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[0025] FIG. 2 illustrates a typical machine con?guration 
for a CDN content edge server. Typically, the content server 
200 is a caching appliance running an operating system 
kernel 202, a ?le system cache 204, CDN software 206, TCP 
connection manager 208, and disk storage 210. CDN soft 
Ware 206 creates and manages a “hot” object cache 212 for 
popular objects being served by the CDN. It may also 
provide other CDN-related functions, such as request rout 
ing, in-region load balancing, and the like. In operation as an 
HTTP cache for example, the content server 200 receives 
end user requests for content, determines Whether the 
requested object is present in the hot object cache or the disk 
storage, serves the requested object via HTTP (if it is 
present) or establishes a connection to another content server 
or an origin server to attempt to retrieve the requested object 
upon a cache miss. Typically, the edge server operates in a 
“pull” manner, Wherein an object is pulled into the cache 
initially upon the ?rst request to the cacheiWhich Will 
generate a cache miss since the object is not present. 

[0026] The edge server includes a forWard or “server” 
side, for handling communications betWeen the edge server 
and the content provider origin servers, and a client side, for 
handling communications betWeen the end user broWsers 
and the edge server. An illustrative architecture of this type 
is shoWn in the paper titled “Intelligent Caching For World 
Wide Web Objects,” Wessels, Proceedings of the INET ’95 
Conference 1995. 

[0027] FIG. 3 illustrates a CDN edge server 300 according 
to the present invention. This server has been modi?ed to 
include a ?rst compression utility 302 on its forWard side 
304, and a second compression utility 306 on its client side 
308. Each compression utility is preferably gZip, Which is an 
open source compression routine that provides high perfor 
mance and that is compatible With most existing end user 
broWsers. Edge server 300 also includes a metadata handling 
routine 310 for applying customer-speci?c metadata 312 to 
control application of the ?rst and second compression 
routines 302 and 306. According to an illustrative embodi 
ment, a ?rst metadata tag, e.g., gZip-incoming, is applied, 
selectively, to (uncompressed) content fetched by the edge 
server from an origin server, and a second metadata tag, e.g., 
gZip-ghost-to-broWser, is applied, selectively, to (uncom 
pressed) content fetched by the edge server from its oWn 
in-memory cache 314 or disk cache 316. Generally, the ?rst 
metadata tag is associated With content that, upon receipt 
from the origin server, is desired to be stored in a com 
pressed form. Such content, typically, Will be delivered to a 
requesting end user as-is, in the sense that the cached content 
is merely retrieved and sent to the end user in its already 
compressed state. In contrast, the second metadata tag 
normally is associated With content that, upon receipt from 
the origin server, has not been stored in a compressed form 
but Where it is desired to take advantage of last mile 
acceleration betWeen the edge server and the requesting end 
user. Preferably, When the second tag is set, the content 
associated thereWith is compressed as it being served in 
response to an end user request, i.e., “on-the-?y.” 

[0028] Both the ?rst and second metadata tags cause the 
edge server to take uncompressed content and serve it to 
broWsers, either compressed or uncompressed, depending 
on Whether they advertise support for compressed content. 

[0029] Typically, the ?rst metadata tag is used for objects 
that have cache time-to -live (TTL) greater than Zero and that 
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are not associated With edge side include (ESI) processing. 
ESI is a simple markup language to describe cacheable and 
non-cacheable Web page components that can be aggre 
gated, assembled and delivered at the netWork edge. Using 
ESI tags, developers can identify content fragments for 
dynamic assembly at the edge server. ESI also speci?es a 
content invalidation protocol for transparent content man 
agement across ESI-compliant solutions, such as application 
servers and content delivery netWorks. The ability to 
assemble dynamic pages from individual page fragments 
means that only non-cacheable or expired fragments need to 
be fetched from the origin Web site, thereby loWering the 
need to retrieve complete pages and decreasing the load on 
the Web site’s content generation infrastructure. Further 
details about ESI can be found at “. . . //WWW.esi.org.” By 

applying the gZip-incoming tag to such content, the object is 
compressed, thereby alloWing the edge server to make more 
ef?cient use of its cache space. Because the majority of 
broWsers in use today support gZipped content, in most cases 
the giZpped ?le is served out to the client as is, Without any 
need for unZipping it ?rst. Preferably, the gZip-incoming tag 
is not set for content nominated for or otherWise associated 
With ESI processing. In such case, it is typically more 
ef?cient just to cache the content unZipped, use it as required 
by ESI, and then compress the result before serving. 

[0030] If the content received from the origin server has a 
given time-to-live (TTL) associated thereWith that is small 
enough as compared to the processing overhead (in terms of 
CPU cycles) involved in making the compression and stor 
ing the compressed object, it may be desirable to avoid 
storing the object compressed as this Will consume resources 
in the server. This is especially true for the case Where the 
end user is connecting to the edge server over a broadband 
connection. Thus, according to a feature of the invention, it 
may be desirable to determine Whether given content fetched 
from the origin server should be stored in the cache in an 
uncompressed or compressed form by evaluating a function 
trading olf anticipated storage time in the cache versus 
processing overhead required to perform the compression. 
This determination may be done selectively, e.g., When the 
object is fetched upon a cache miss and the requesting end 
user connects to the edge server over a high speed connec 
tion. This determination of Whether to compress the object 
may be done as folloWs, although any convenient technique 
may be used: When the object is returned from the origin 
server, the softWare receives a response header indicating 
the object’s siZe and TTL (or other cache control data). 
Based on the siZe information, the softWare determines the 
amount of processing that Will be required to compress and 
store the object in cache given the CPU processing speed, 
and by examining ?le properties, notably ?le siZe. A deci 
sion may then be made to override a metadata tag (that 
Would otherWise dictate storage of the object in compressed 
form) if storing the object in compressed form is impractical 
or otherWise determined to be unnecessary. This operation 
can be used Whether or not metadata tags are used to control 
the compression routine. In a preferred embodiment, the 
metadata handling routine is con?gured to override the 
gZip-incoming metadata tag in such circumstances. 

[0031] Typically, the second metadata tag is used for 
objects that are nominated for or are associated With ESI 
processing or that have no-store response headers. As noted 
above, the gZip-ghost-to-broWser tag causes the edge server 
to cache content in its uncompressed form (if cacheable) and 
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to compress (via gZip for example) the content every time a 
request for compressed content is received at the edge 
server. For cacheable content not being ESI-processed, it is 
preferably to use gZip-incoming for the reasons set forth 
above, but for no-store content, gZip-ghost-to-broWser must 
be used to take advantage of compression. 

[0032] Preferably, gZip metadata is applied only to com 
pressible ?le types, i.e., those With a MIME type of text/ 
html. Other types of content (e.g., images) are often already 
highly compressed and the bene?t gained by gZip typically 
is not Worth the processing cycles to do so. The gZip 
metadata can be applied to these ?les in any convenient 
manner, e.g., using a response-header match, or a match on 
?le extensions knoWn to be of text/html type, e. g., html, htm, 
asp, cfm, jsp, jhtml, and the like. 

[0033] The application of compression must be based on 
information about the broWser. HTTP 1.1 compliant broWs 
ers advertise support for gZipped content by including an 
“accept encoding: gZip” header in the requests they send. 
Therefore, if a broWser does not advertise this support 
(either because it does not have it and/or does not Wish to 
advertise it), the system must dynamically detect this (e.g., 
by looking at the HTTP headers) and serve an uncompressed 
copy of the content. Similarly, there are some broWsers that 
do not handle gZipped content correctly even though they 
advertise support for With this header. If the CDN customer 
desires to exclude certain user-agents from being gZipped to 
the client, it may be desirable to nest the appropriate gZip 
metadata tag Within a response header match and/ or to have 
a dynamically updated set of rules regarding the support 
provided by various broWsers. These rules may be expressed 
in metadata or by some other means, such as a broWser 
lookup table, and these rules may be consulted When making 
decisions regarding storage and/or serving. In addition, 
although not required, compressed and uncompressed 
objects may be cached separately in the edge server cache if 
it is desired to apply last mile acceleration based on user 
agent. This can be accomplished by generating a different 
cache key (Which is used to control storage) for the different 
types of content. In an illustrative example, it is assumed that 
the origin server is part of the cache key. A compressed 
object can be stored separately by generating a cache key 
using an origin-server tag to override a default origin server. 
The value used can be a bogus host header, in Which case the 
edge server can use a forWard DNS name With a value of the 
real origin server set to ensure that the edge server can get 
the object on a cache miss. 

[0034] The present invention provides many advantages. 
With last mile compression betWeen the edge server and the 
end user, the content provider does not have compress the 
content before making it available to the CDN. The CDN 
edge servers fetch original content from the content provid 
er’s origin site the same Way as in the prior art, compress the 
content, cache the compressed version, and serve the com 
pressed objects, and these actions are taken in accordance 
With the metadata for a particular customer. Preferably, the 
compression metadata is enabled for compressible content 
such as HTMLs, javascript (.js), and stylesheets (.css), and 
it is disabled for images, sound and video clips, and the like, 
Where compression does not provide performance enhance 
ments. Compression, using the gZip algorithm for example, 
can reduce the siZe of an HTML page by a factor of 
anyWhere from 3 to 6. A reduction by a factor of 4 means that 
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the base page-doWnload time can be reduced by up to 75% 
or more depending on the siZe of the object and the various 
TCP parameters employed. Compression may additionally 
be applied to javascript and style sheets components of a 
page. Actual reduction in doWnload time may be slightly less 
than 75% due to TCP’s sloW start algorithm. Decompres 
sion, Which is a much faster process then compression, 
should not take a signi?cant amount of time. 

[0035] FIG. 4 beloW shoWs expected TCP transfer times 
for various ?le siZes using normal delivery and compressed 
delivery assuming a 4:1 compression ratio. TCP transfer 
time includes connection set-up and request, but does not 
include request processing time. For broadband (BB) users, 
the ?gure shoWs time reductions over 1 second for 100 kB 
?les. For dial-up users, the time reduction for 100 kB ?les 
is over 12 seconds. Clearly, any additional compression and 
decompression processing times of a feW milliseconds is a 
small price to pay for a 12 second reduction in page 
doWnload time. For very small ?les, less than 3 or 4 kB, the 
savings in doWnload times are not as signi?cant and may not 
Warrant compressed delivery. The bulk of the transfer time 
for small ?les is due to connection set-up and TCP sloW start. 

[0036] The folloWing describes When a content provider 
may consider using compressed delivery and When it may 
not Want to do so. Once it is determined When and for What 
content compression Will be used, the content provider 
and/or the CDNSP provisions the edge servers using meta 
data. 

[0037] Content With long TTLs can be cached com 
pressed. Typically, CDN edge server turnaround latency 
With compression is about equal to the latency for normal 
delivery While drastically reducing the object doWnload 
time. The larger the object, the greater the impact the object 
has on total page time. Because of ?xed connection set-up 
and request times, TCP packetiZation and TCP sloW start, 
gains from compressed delivery are seen if the page siZes 
(uncompressed) are at least 3 kB for dial-up users and 5 kB 
for broadband users as shoWn in FIG. 5. Additionally, larger 
HTML objects make up a larger portion of the total page 
time When including embedded objects (images, graphics, 
and the like). The greater the portion of the total page time 
that compression can affect, the greater the gain. Compres 
sion only impacts the object doWnload time but not the ?rst 
byte time. The loWer the user bandWidth, the longer the 
object doWnload time is While the ?rst byte time stays 
relatively unchanged. Situations Where the page doWnload 
time is signi?cantly larger than the ?rst byte time Will yield 
the most improvements With compressed delivery. When 
pages are assembled using ESI, delivery of the ?rst byte has 
to Wait until all the ESI components are fetched from origin, 
regardless of Whether compression is enabled or not. As 
there is noW no ?rst byte “penalty” for enabling compres 
sion, compression Will largely only help to reduce total page 
time. 

[0038] In the folloWing situations, compression can still be 
enabled, but the gains may not be as great as they might be 
otherWise. Objects that are no-store alWays have to be 
fetched from the origin site. This has tWo impacts. First, the 
object must be compressed by the CDNSP every time, rather 
than cached compressed. Second, the object cannot be 
delivered until it has been received in its entirety from the 
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origin site. The latter point is signi?cant because chunked 
transfer encoding normally enables the CDN edge server to 
begin delivery after a small amount of data is received from 
origin. Without the ability to do chunked delivery, the ?rst 
byte time Will be longer With compression enabled. If the 
page has some of the other features conducive to com 
pressed delivery (large HTML, mainly dial-up users, fast 
origin fetch), hoWever, compression may still be advanta 
geous. While, in most cases, compressed delivery of small 
?les Will still be faster than normal delivery, compressed 
delivery Will not appear to be much faster unless the object 
is at least 4 kB. While, in most cases, compressed delivery 
to high BW users Will still be faster than normal delivery, if 
the page is no-store (and non-ESI), a loWer ?rst byte time 
With normal delivery and chunking may make the overall 
page time nearly as fast or faster than With compressed 
delivery. 
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[0039] The folloWing metadata example demonstrates the 
application of last mile acceleration according to the present 
invention to requests for the folloWing ?le types: html, htm, 
and asp from Microsoft Internet Explorer 5 and 6 broWsers 
on a Microsoft WindoWs platform. In this example, Which is 
merely illustrative, the metadata is in the form of last mile 
acceleration (LMA) tags: gZip-incoming and gZip-ghost-to 
broWser. This metadata is supplied to the edge server via the 
metadata transport mechanism described above, or by any 
other convenient method or means. In this example, gZip is 
applied only to compressible content, including implicit 
index pages of directories and excluding javascript ?les. The 
gZip-incoming routine is used on cached content, and the 
gZip-ghost-to-broWser is used on no-stored content. The 
gZip-incoming and enable-accept-chunking are not applied 
to the same content. In addition, gZip is applied only to 
requests from MSIE 5 and 6 on a WindoWs platform: 

<akaInai-con?g version=“4.3”> 
<originMap tree=“l”> 
<originServer value=“WWW.origin.foo.com”> 
<hostHeader>WWW.foo.com</hostHeader> 

</originServer> 
</originMap> 

<tree nalne=“l ”> 
<rnd nalne=“serial”>l23 </md> 
<rnd naIne=“cpcode”>l</md> 
<rnd naIne=“max—age”>2h</md> 
<rnatch type=“default—?le” recursive=“on”> 
<match type=“request—header” operation="name-value-strcasestr” arguInentl=“user-agent” 

arguInent2=“WindoWs”> 
<match type=“request—header” operation="name-value-strcasestr” argumentl=“user—agent” 

arguInent2=“MSIE 5”> 
<md naIne=“forWard-d.ns—name">WWW.origin.customer.com</md> 
<md nalne=“origin—server”>gZip.origin.customer.com</md> 
<md nalne=“gzip—incoming”>on</md> 

</match > 

<match type=“request—header” operation="name-value-strcasestr” argumentl=“user—agent” 
arguInent2=“MSIE 6”> 

<md naIne=“forWard-d.ns—name">WWW.origin.customer.com</md> 
<md nalne=“origin—server”>gZip.origin.customer.com</md> 
<md nalne=“gzip—incoming">on</md> 

</match > 

</match> 
</ match > 

<rnatch type=“ext” value=“htrnl htrn asp”> 
<match type=“request—header” operation="name-value-strcasestr” arguInentl=“user-agent” 

arguInent2=“WindoWs”> 
<match type=“request—header” operation="name-value-strcasestr” argumentl=“user—agent” 

<md nalne=“origin-server”>gzip.origin.foo.com</md> 
<md nalne="forward-dns-name">WWW.origin.foo.com</md> 

</match > 

<match type=“request—header” operation="name-value-strcasestr” argumentl=“user—agent” 
arguInent2=“MSIE 6”> 

<md nalne=“origin-server”>gzip.origin.foo.com</md> 
<md nalne="forward-dns-name">WWW.origin.foo.com</md> 
<md nalne=“gzip—incoming”>on</md> 

</match > 

</match> 
</ match > 
<rnatch type=“?lena1ne” value=“LogIn.asp”> 
<md naIne=“no—store”>on</md> 
<match type=“request—header” operation="name-value-strcasestr” arguInentl=“user-agent” 

arguInent2=“WindoWs”> 
<match type=“request—header” operation="name-value-strcasestr” argumentl=“user—agent” 

arguInent2=“MSIE 5”> 
<md nalne="gzip-ghost-to-broWser”>on</md> 

</match > 
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-continued 
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<match type=“request—header” operation="name-value-strcasestr” argumentl=“user-agen ” 

[0040] While the present invention has been described 
using the gZip compression utility, this is not a limitation. 
Any convenient compression utility can be used, provided 
that the end user broWser includes a compatible decompres 
sion routine. 

[0041] Moreover, While the gZip-incoming and gZip 
ghost-to-broWser routines have been described as separate, 
this is not a limitation. The routines can be integrated into a 
single routine that is selectively called from either the client 
or forWard side of the server as needed. 

[0042] Although not required, preferably the CDN cus 
tomer is billed for the last mile acceleration service based on 
the siZe of the uncompressed content. Thus, if the CDNSP 
obtains the content in an uncompressed form from the 
origin, a managed storage system, or the like) and com 
presses this content before servicing it to a requesting end 
user, the CDN edge server logs (and the customer is billed 
for) the siZe of the object as if it had been served Without 
compression. 

Variants 

[0043] While the use of metadata tags to control the 
compression routine is a preferred embodiment, variations 
of this approach may be implemented. If there are no 
metadata tags, by default all content that meets a certain ?le 
type (e.g., html, htm, or the like) could be run through the 
compression engine. More generally, the softWare may be 
con?gured to automatically determine What content should 
be compressed by looking at ?le types and/or by some 
preprocessing to determine the compressability of the con 
tent. An example of this Would be a case in Which the system 
automatically determines that HTML pages should be com 
pressed by either preprocessing the document and/or using 
a lookup table of ?le type extensions but not compress a 
given JPEG ?le based on the same steps. In like fashion, 
selective EXE ?les may be compressed, as another example. 
If desired, the softWare may be con?gured to automatically 
modify the operative steps (e.g., by not compressing certain 
?les and/or ?le types) based on inherent information (e. g., as 
de?ned by a lookup table) that is correlated With broWser 
information. An example of this Would be a case Where the 
system selectively does not compress certain ?le types for 
speci?c broWsers because it knoWs that those broWsers have 
bugs handling those ?le types. 

[0044] A given compression routine may be selectively 
run based on a determination of the bandWidth of the end 
user’s connection and then modifying one of the steps 
accordingly. Thus, for example, if the connection is high 
speed, it may be undesirable to compress no-store content 
due to the processing overhead involved in making com 

pression. LikeWise, the system may decide to uncompress an 
object stored compressed in cache before serving. 

[0045] The decision to store an object in compressed form, 
or to serve an object in compressed form, as the case may be, 
can vary on a user request-by-user request basis. 

[0046] The techniques of the present invention may be 
implemented in other than a content delivery netWork. An 
alternative implementation, for example, is to place the 
above-described functionality in a server located at or adja 
cent a content provider’s site. The server provides caching as 
does a conventional Web site forWard proxy. The CDN 
service provider or some other entity then runs the machine 
as a compression service on the content provider’s behalf. 
More generally, the present invention thus includes the 
provision of a managed compression service Wherein the 
service provider (such as the CDNSP) provides the mecha 
nism (e.g., a standalone box, softWare, and the like) to a 
provisioned Web site to enable content to be stored at and/or 
delivered from the proxy in a compressed format. 

[0047] An alternative implementation is to create a single 
machine CDN, e.g., by locating the server at a given 
datacenter at Which a Web site of a content provider is 
hosted. Domains that Will be managed by the server are 
CNAMEd to a CDN-speci?c domain so that end users get 
mapped to the server. The compression functionality is then 
implemented as has been described above. 

[0048] One of ordinary skill in the art Will also recogniZe 
that the present invention may also be used to facilitate 
delivery of compressed content betWeen servers across a 
CDN. As is knoWn, large CDNs typically include interme 
diate tiers betWeen a given origin server and the edge 
servers. In such case, it may be desirable to implement the 
compression functionality in the intermediate tier or else 
Where, in Which case the “client” is just one of the edge 
servers (as opposed to the end user’s machine). More 
generally, the client is any other server in the CDN Where the 
intent is to speed the transfer time of the content across the 
CDN for better performance or reliability for content that is 
not located in an edge cache. 

Having described our invention, What We claim is as fol 
loWs. 

1-20. (canceled) 
21. A content delivery method operative at an edge server 

to Which an client machine has been directed by a CDN 
request routing mechanism, the edge server having a cache, 
Wherein the edge server is managed by a service provider 
and shared by a set of participating content provider cus 
tomers, Wherein participating content provider customers 
identify content to be delivered over the content delivery 
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network and such content has associated therewith at least 
one content handling requirement that is enforceable at the 
edge server, comprising: 

storing a con?guration ?le associated With each partici 
pating content provider customer, the con?guration ?le 
comprising given metadata, Wherein at least one 
attribute of the given metadata tag is settable on a per 
participating content provider customer basis, and 
Wherein the given metadata tag has an associated match 
condition; 

upon receipt of a request for given content from the client 
machine, fetching an uncompressed form of the given 
content from the cache; 

selectively compressing the given content as the given 
content is delivered to the client machine in response to 
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the request if there is a match on the associated match 
condition in the given metadata; and 

billing the participating content provider customer asso 
ciated With the given content for delivery of the given 
content delivered to the client machine, Wherein an 
amount billed to the participating content provider 
customer is a function of a siZe of the given content in 
the uncompressed form irrespective of a number of 
bytes delivered to the client machine. 

22. The content delivery method as described in claim 21 
Wherein the given content is stored in uncompressed form in 
the cache as a function of other given metadata. 

23-26. (canceled) 


