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1.
Presentation of the document

This document has been produced in the framework of a France Télécom project of which it constitutes the Livrable L01-a of the Lot 1 « Context and Aims ».

2.
INTRODUCTION

Facing the extraordinary growth of the exchanges on the Internet, especially linked to the Web
, the quality of service becomes an issue more and more essential for all of the actors of the Internet world. Therefore have we witnessed the creation of new middleware services or technologies, whose aim is not only to enhance the QoS of the Web services as perceived by the user, but also to reduce the infrastructure server and network costs for the operators and content providers.

The aim of this document is to present a state of the art and also to describe these different services and technologies. The so called « traditionnal » cache architectures (wether cooperating or not) will not be dealt with in the framework of this study. 

As any state of the art, this document is a snapshot which gives a picture of what the technologies are at a given moment. It cannot be expected to give an exhaustive view of the question. It is all the more true since it is a field which develops incredibly, in which a week cannot pass without a new event happening.

3.
A service of content distribution

3.1 The principles

This type of service, which appeared essentially during the year 1999, is based on the principle of Web data replication through a network of distributed servers. The data are in fact made up of the items which are the foundation of  some Web sites (image, text, HTML web page, scripts, video, sound…). The aim is, with the help of this service, to position these items as close as possible in terms of reply time to the user who might request them. The purpose of all this being : on the one hand, to improve the quality of service of the access to these data, and on the other hand, to reduce the bandwidth of the sites to which the data belong.

3.2 Terminology and details

There is some sort of a confusion in the words used. Notably on the name of the service in itself : the English name is content distribution service. We had rather use the word distribution rather than delivery, although it is more frequently used, because it seemed less ambiguous to us. It is a better way of conveying the idea of geographical distribution, whereas delivery can be interpreted as a broadcast, a transmission of information. Indeed, some companies in the sector of satellite broadcasting, play on the ambiguity of both words and do not hesitate to use indifferently both expressions content distribution service and content delivery service, which, according to us, is not relevant of the same service. Indeed, content delivery describes the action of delivering a content to the initiative of the service provider, which is typically the case for satellite services.

3.3 At whom is a content distribution service aimed ? 

It is essentially aimed at content providers or hosts trying to enhance the quality of access to their Web content.

However, the Internet operators are also interested in it, because it is a way of contributing in a global way to the quality of service for their clients. Even though this involves, for now, only a few sites, they are in the long term investing on the success of this kind of service, hoping that most important Web sites will become clients of this service.

3.4 How does this work ?

3.4.1 Reminder

Berfore anything else, in order to have a good understanding of the way it works, let’s have a quick reminder of the interactions between the navigator and a Web site.

When a user gets connected to a Web site, e.g. the CNET web site [www.cnet.fr], the server hosting the site returns to the navigator a file (called the homepage) which contains HTML code. The navigator interprets this code so as to provide its content (of the text) on the one hand, and on the other hand to request the elements which are being referred to in the file, in this case images. Each time the following code is being encountered <IMG SRC="/path/name_file_image" …>, it sends a request to the same server to obtain this particular image. The user can therefore see the homepage of the CNET website building up as the elements making up this page are being obtained by the navigator. And this is the case for each new page. 

Comment : an image, or any other item referred to in a HTML page, can be saved on a different computer than the one hosting the page in which it is referred to. Indeed, if the navigator encounters a reference with the following kind of code
<IMG SRC="http://server_name/path/name_file_image" …>,

it will send a request for the item to this particular server.
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3.4.2 Description

There are essentially two ways of carrying out a content distribution service. The first one, which is described more in detail below, requires to modify a part of the content of the web sites, and the second one concerns the DNS servers in which those web sites are being referred to. 

Here is the description of the first technique. The content provider, which decides to use such a service, identifies the items of its web site which it wishes to duplicate on the associated network (commonly called CDN for Content Distribution Network) in order to have a faster acess to these items.

Therefore, it choses the items with the highest « cost », either in terms of number of requests or/and in terms of size. It replaces each reference (local reference such as <IMG SRC= "/path/name_file_image" …> as we described it in the previous example, that is a reference pointing at the same server) with a new reference which now points at the network of the content distribution service (see the Akamai example below). The navigator of any user who gets connected to this site will obtain the requested HTML page, then the items making up the page, actually those hosted on the same server and those hosted on the CDN of the content « distributor », all this in a completely transparent way for the user.

Example of the CNN server, which uses the Akamai service :

An image reference before using the Akamai service :

<a href="http://my.CNN.com">

<img src="http://www.cnn.com/images/9908/go_1.gif">

</a>
The same image, now hosted by the Akamai network :

<a href="http://my.CNN.com">

<img src="http://a388.g.akamaitech.net/7/388/21/8ae64d11748a56/cnn.com/images/9908/go_1.gif">
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The more significant and widespread the network of « replication » servers is, in terms of number of units and of geographical distribution, the better the service theoretically is.

Most of these services intend to create an « intelligent » distribution of the items in order to adapt to the nature of the exchanges. Thus, they perform a real-time analysis of the state of the network, of their servers, of the origin of the requests and of other parameters, in order to make the distribution of the items duplicated in their CDN evolve dynamically.

3.5 The economic model

The actors in this field draw their revenues essentially from having the content providers pay, that is the web sites managers who wish to improve the access to their sites. The cost is computed either as a function of the generated exchanges, or as a function of the volume of data duplicated in the CDNs. The hosts for the servers making up the CDNs – most of the content distribution services have their servers hosted by the IAPs – do not pay anything and do not have their clients pay anything. We are in a winner-winner relationship, since it implies that the IAP enhances the QoS of its clients when accepting to host this kind of server.

4.
The content distribution services

In this section, we shall describe the different so-called content distribution services that we know of up to now. This list is certainly not exhaustive, some services may have been created since the writing of this document, it is a field that is experiencing quick changes, and as we have said earlier, a week cannot pass without a new event happening (new actor, new product, agreement, merging…). Since it is a very « trendy » field, some companies pretend to offer this kind of service while playing on the ambiguity of the name content distribution service but they are not exactly compliant with what we have described previously. We shall keep in mind that many companies in the sector of new technologies are living only on their stock market value, they must therefore be heard and known, which accounts for all the agreements and announcement effects.

Most of the information in this document comes from web sources, press articles or different presentations. We have therefore not been able to check it technically speaking, if it weren’t for very rudimentary means (trace analysis, analysis of the HTTP requests/answers). Sometimes, only a deductive thinking allowed us to understand and enlighten some technical aspects. 

4.1 Akamai

4.1.1 Presentation

The Akamai company was one of the first to offer this kind of service. It certainly is, at the moment this document is being written, the leader in this sector, considering the number of clients, the size of its network and…the number of announcements made about that company.

Akamai is a start-up, which was created in 1998, based on the work of an MIT (Massachussetts Institute of Technology) team about the problems of Internet « traffic jams » and especially about new techniques of content delivery which were aimed at solving these problems, notably techniques relying upon the computing of dynamical routing of content with the help of mathematical algorithms.

A little anecdote : Akamai (which is pronounced Ah kuh my)) means clever and intelligent in Hawaian..

Akamai is based on a number of servers distributed throughout the world on multiple networks. 

4.1.2 Features

4.1.2.1 Name of the service

FreeFlow

4.1.2.2 Description of its working

FreeFlow works precisely as what was described at the beginning of this document. The distribution of the items is dynamical. FreeFlow performs a real-time analysis of given parameters such as the network congestion, the load of the Akamai servers where the requests are coming from…which allows FreeFlow to establish a « mapping ». This information is gathered by agents installed on each server. This « mapping » enables to perform a sort of dynamical routing, which allows FreeFlow to redirect the requests to the servers most apt to fulfill them. Akamai developped algorithms which distribute the replicated contents in order that none of the servers be overloaded by traffic. If the number of requests on a given document increases, then the number of servers hosting a copy of this document also increases. 

FreeFlow’s reaction speed is high enough to handle the « flash peak » phenomenon. 

The highest interest of this service relies on the replication and request routing algorithms which are—and that is understandable--held completeley secret by Akamai. 

For a client of the Akamai service, replicating web data on the network is very easy. Akamai provides an application called Launcher, which enables to select for an HTML page all of the items that the client whishes to « akamaize ». This tool substitutes for the previous reference in the HTML page the new reference (pointing at the Akamai network).

4.1.2.3 Topology of the network

The global Akamai network is made up of 1700 servers distributed on 100 networks in 30 countries, among which France, Germany, Ireland, the Netherlands, Poland, Spain, Sweden and Switzerland in Europe. 

Most of the Akamai servers are hosted directly by the IAPs. Akamai does not require any payment, in exchange the IAP commits itself to provide a T3. 

4.1.2.4 Supported content types

Any file which can be obtained through HTTP (HTML, text, image, binary…), authenticated content, and even dynamical content (CGI) if the generating of this content does not require the help of external resources (database…). 

Streaming multimedia data : Akamai claims to support RTSP. During the little research that we have performed, we could not check this claim. The few video files hosted by Akamai that we could find were HTTP streaming, which means that the files were hosted by an HTTP server, and therefore could be obtained through HTTP. In this case, the idea of streaming relies on the fact that the file is being played as it is received, somehow like images that are being displayed. 

4.1.2.5 Hardware and software architecture

Of course we do not know precisely the architecture of the Akamai network. The only information given by Akamai is that the servers on which the data are replicated are essentially Intel bi-processor Pentium III platforms with 1Go of RAM. Some claim that these platforms are running under Linux OS and that the cache software is Apache (Apache is first and foremost a HTTP server, but it also offers a cache tool). 

4.1.3 Other services

Akamai guarantees that its service is being provided permanently, 24x7x365.

The network is being presented as « fault tolerant ».

Akamai also guarantees the « freshness » of the information replicated on its network. Akamai claims that its system can update in realy-time the content of the items duplicated in its network. The update process is not described. 

FreeFlow enables its clients to recover the information about the traffic concerning them (how much content and where it was delivered…).

4.1.4 Technological partners

4.1.4.1 Streaming

Apple Computer for the QuickTime technology, Microsoft for Windows Media, RealNetworks for RealSystem G2

4.1.4.2 Infrastructure

Cisco

4.1.4.3 Content management

Vignette

4.1.4.4 Cache

Cisco, CacheFlow, Infolibria, Network Appliance, Novell

4.1.4.5 Others

Digex, company offering hosting services

4.1.5 Current initiatives

Akamai is leading some initiatives, notably on the collaboration between its servers and other elements making up the network. The first one is a collaboration with Cisco for the definition of the CIP (Cache Interface Protocol). This protocol should enable to optimize the relevance of cached items, the positioning of these items, and therefore to improve the servers’ capacity. It should also allow to retrieve traffic information (number of hits…) between the Akamai servers, the caches, and the content servers. 

Akamai also collaborates on the definition of the NECP [NECP] (Network Element Control Protocol) with the University of Southern of California, Radware, Network Appliance, Foundry Networks, Inktomi, Alteon and Novell. This protocol will enable the communication between most of the elements making up a Web architecture, among others the content servers, the caches, the routers, the load distributors… NECP provides these elements with methods to know the capacity, the availability of the servers, and also with information allowing to know which flows can or cannot be served. 

The last contribution is the one concerning the ICAP [ICAP] (Internet Content Adaptation Protocol) jointly with Cisco, Network Appliance and Novell. ICAP is a communication protocol based on HTTP [RFC2068] enabling to return to the final client a content adapted to his/her need, in a transparent way. This communication is performed between clients and on the one hand, cache-proxies, and on the other hand servers providing the tools for adapting the content. 
4.1.6 Cost

The monthly cost of this service for content providers is $1995 per Mbits/s, with a deduction according to the volume. Therefore what is being charged is the volume, transmitted by the Akamai servers, of the items belonging to a given client, which means $1995 for approximately (3600x24x30) / 8 = 324 Go each month. In fact, Akamai, as most of its competitors charging according to the bandwidth, uses the 95% model. It consits in evaluating the traffic on a periodic basis (every 5 minutes) and to substract to the total traffic the highest 5% of the traffic.

Which advantages does the Akamai service have, compared to the possibility of increasing the bandwidth on the content server’s side, which costs approximately $800/Mbits/s/month (in the US) ? We can distinguish three advantages. The first one is that increasing the bandwidth does not mean increasing the server’s capacity, sometimes the server has to be replicated n times or its power has to be increased, to be able to support a heavier load, thus implying problems of load distribution. The second one is that there may be problems of reduced bandwidth elsewhere than at the level of the server, somewhere in the network. Finally, Akamai charges only according to the traffic actually generated, whereas in most of the cases the charge for the bandwidth is a fixed price, whether the bandwidth is used or not. 

4.1.7 Evaluation

Here is a small graph which represents the evaluation of the Akamai service by the Giga Information Group according to eight criteria.

4.2 SandPiper (or Digital Island)

4.2.1 Presentation

SandPiper, which was created in 1996, originally had as an essential goal to provide e-business professionnals a service that would ensure a permanent access to their web site, in the best conditions. The SandPiper service is related to the Akamai service. 

In the end of 1999, SandPiper and Digital Island merged together. The resulting company seems to have kept the name Digital Island. This company offers a range of services linked to hosting and replication of e-business site content. 

In the rest of the description, we will deal with SandPiper, since it is the company which created the service we are interested in. 

4.2.2 Features

4.2.2.1 Name of the service

Footprint

4.2.2.2 Description of its working

The principles of working are closely related to the principles of Akamai’s service. The references in the client’s HTML pages are replaced with references pointing at the SandPiper CDN. In order to do that, SandPiper provides a tool which allows the client to select the items he/she wishes to replicate. 

Likewise, Footprint can generate dynamicaly routing tables according to the load on the Footprint servers, the state of the network, and the origin of the requests. This information is gathered and analyzed by 150 « probes » distributed on the entire network. What is different from the Akamai agents here is that the « probes » are not in the very servers, they can be hosted by some given elements of the network, such as the routers for instance. These « probes » measure and analyze 25 different parameters. 

4.2.2.3 Topology of the network

Footprint is made up of 400 servers distributed on 25 networks of IAPs in 7 countries (Australia, Brasil, Germany, Hong Kong, Japan, USA…) because SandPiper, as Akamai, uses the existing infrastructure of the IAPs to install their servers. 

4.2.2.4 Supported content types

Any file which can be obtained through HTTP (HTML, text, image, binary…), authenticated content, and even dynamical content (CGI) if the generating of this content does not require the help of external resources (database…). 

Footprint claims to be able to manage multimedia, streaming files. We have no doubt it can handle HTTP streaming, yet as of true streaming such as RTSP, SandPiper does not give any detail about the possibility.

4.2.2.5 Hardware and software architecture

SandPiper claims to use Inktomi caches, but does not specify at which level of the arcitecture. However, we have noticed that some requests for items replicated in the SandPiper network are being handled as follows : first they are sent to a computer called Content Distributor, which then redirects them towards the server(s) the more apt to fulfill the requests. The official hardware platform is Sun Ultra 2, bi-processor 300Mhz with 1 Go of RAM.

The client of the SandPiper service, which means the content provider, simply has to install a software tool called Content Migrator, which is in charge of replicating and updating  the items on the SandPiper network. 

4.2.3 Other services

SandPiper guarantees that the Footprint service is being provided permanently. It also guarantees the « freshness » of the data replicated on its network. Footprint offers to each client the possibilitey to retrieve a set of statistics on the network, on the demand for the replicated items…

4.2.4 Technological partners

4.2.4.1 Cache

Inktomi

4.2.4.2 Others

AOL

4.2.5 Cost

The monthly service is charged $2000 per Mbits/s with a deduction according to the volume, based on the same principle as Akamai. 

4.2.6 Evaluation

Source : Giga Information Group

4.2.7 Comments

Contrary to what can be understood, Footprint is not essentially aimed at e-business sites. Although it is SandPiper’s target, the service cannot actually handle e-business transactions. It can, as we have said, deliver images for a catalogue for instance, but not handle credit card transactions. For this kind of transactions, it is compulsory to use resources such as databases, security functions, which can only be implemented on the original server. This comment is also true of Adero.

4.3 Adero

4.3.1 Presentation

Adero was founded in october 1998, and has its seat in Boston. It offers a service of content distributions through a cache network distributed in several countries. This service was officially available on october 5, 1999, after a year of experiments. The principles are slightly different from those of SandPiper or Akamai, as we will see in the following. 

4.3.2 Features

4.3.2.1 Name of the service

AderoWorld

4.3.2.2 Description of its working

Adero’s network is also made up of caches.

The main difference with Akamai and SandPiper is that the AderoWorld service does not require to modify the references of the items which are to be replicated from the client’s server. Its action is aimed only at the DNS of which this server depends.

More precisely, the process is the following :

A user requests a particular web page, for instance www.someone.com ;

The navigator requires the local DNS to solve the name www.someone.com, that is, to send the corresponding IP address ;

The local DNS then requires the DNS of which it depends to solve www.someone.com ;

The configuration of the DNS on which www.someone.com has been declared, has been changed so that the DNS returns a list of name servers (NS records) rather than the IP address of www.someone.com. This list of name servers points towards the specific Adero computers called GTM (GeoTraffic Manager) ;

When the local DNS receives this list, it sends a new DNS request to solve www.someone.com at each element of this liste, that is to say at each GTM system, in order to determine which one is giving the fastest reply ;

Each GTM (they all hold the same information) determines, according to the IP adress of the source, the « intellingent knot » (another element of the Adero architecture) which is closest to the source, and returns its IP address ;

The navigator therefore contacts this « intelligent knot » which can provide the requested item either from its cache, or by requesting it from the original server, i.e. www.someone.com.

This process may seem long and have a high cost, but a part of it will be avoided in the following requests because, on the one hand, the navigator memorizes the last solving requested, that is to say the IP address obtained for www.someone.com and thus for each new request towards this server, it will use the same address, and on the other hand, the local DNS memorizes the address of the selected GTM (the fastest to answer), and thus will send any new request for www.someone.com directly towards this GTM.

We were not able to obtain any further details about the way these GTM are working. What is simply said is that a GTM works like a DNS, and to determine the best « intelligent knot », i.e. the one which is the most apt to reply to a user (in terms of reply time), the GTM will take into account a certain number of parameters such as the origin of the request, the servers’ load, the network traffic. In order to do that, Adero, as Akamai, uses agents, which are installed on each server, as well as « probes » using dial-up accounts, distributed around the world, in order to measure the reply time as seen by the user. 

The main function of these « intellingent knots » is the cache, but they can also be used for mirroring and hosting. Indeed, Adero handles mirroring with the help of the Webspective product. This application allows to update a certain number of mirror servers and caches geographically distributed on the basis of a reference content, all this being performed in real-time without interrupting the service. 

4.3.2.3 Topology of the network

The « intelligent knots » are mainly hosted by the IAPs. In october 1999, there were 25 servers distributed in 19 countries, among which France, Germany, Italy, the Netherlands, Spain, Sweden, the United Kingdom in Europe. 

4.3.2.4 Supported content types

Any file which can be cached (HTML, text, image, binary…). Adero claims to support dynamical content. But what is meant by dynamical content ? Scripts or programs which generate content (CGI) or the content itself. In the first case, the caches’s working does not allow to replicate programs ; in order to do that, Adero may be using the mirroring function it claims to offer. In the second case, it is possible to force a cache to memorize a dynamically generated content. Adero does not give any further details on this. 

Adero also claims to be able to handle streamed multimedia files, probably thanks to the agreements signed with RealNetworks and Inktomi (the recent versions of Inktomi’s Traffic Server should support the RTSP). 

4.3.2.5 Hardware and software architecture

The servers (« intelligent knots ») are Sun E250, bi-processor 360 MHz with 1 Go of RAM and 100 Go RAID harddrive. These servers are used as cache through Inktomi’s Traffic Server, as well as for mirroring and Web hosting, which is certainly supported by the HTTP servers Enterprise 3.6, IIS 4.0 or Apache 1.3.6.

4.3.3 Other services

Naturally, Adero guarantees that its service is available permanently, 24x7x365 and specifies that its computers are secure at both hardware and software level.

Adero provides its clients with the logging data and traffic statistics concerning them. 

4.3.4 Technological partners

4.3.4.1 Streaming

RealNetworks

4.3.4.2 Management 

Manage.com, Ensim

4.3.4.3 Security

Ncipher, ValiCert

4.3.4.4 Cache

Inktomi

4.3.4.5 Network

Colt, FlashNet, GlobalOne, HarvardNet, iAsia, InterNAP, KPN, KPN/Qwest, MetroRED, NetVision, NTT, Qwest, Satayam Infoway, Teleglobe, Uunet, Verio

4.3.4.6 Others

Netscape, Open Market, Vignette

4.3.5 Cost

The charge for AderoWorld is more complex. Adero offers two different ways of evaluating the cost. The first one is based on the bandwidth, which means between $1995 and $3195 monthly per Mbits/s (according to the region covered), the second one is a fixed price between $200 and $345 per month and per region. This second possibility includes the delivery of 5000 web items and 50 Mo of download file per day and per region. The cost beyond those figures is not given by Adero. 

4.3.6 Evaluation

Source : Giga Information Group

4.3.7 Comments

See comments §4.2.7.

4.4 Exodus

4.4.1 Presentation

Exodus Communication was created in 1994 and it is first and foremost a provider of web sites hosting services. Through its network of IDCs (Internet Data Centers) distributed in the United States, Europe and Asia, Exodus offers first class hosting services for complex and sensitive solutions. Lately, Exodus created a new content distribution service in equiping the IDCs with cache servers like Inktomi’s Traffic Server, allowing to replicate and distribute the content of some clients’ sites in order to improve the access to those sites. 

4.4.2 Features

4.4.2.1 Name of the service

ReadyCache

4.4.2.2 Description of its working

We have little information about the working of this service, except for the fact that the replication and geographical distribution of the items on the cache network are simply being carried out, as it is with the competitors, in an « intelligent » way, at least that is what is being claimed. 

4.4.2.3 Topology of the network

Exodus is supposed to have, at the beginning of 2000, 22 IDCS distributed in the United States, in Europe (London and Frankfort) and in Asia (Pacific Coast). A fair number of these IDCs may be equiped with Inktomi’s Traffic Server. Some IDCs are even called Traffic Servers farm.

4.4.2.4 Supported content types

We found no information on that subject. All we can do is assume that the supported contents are at least all the files which can be obtained through HTTP (HTML, text, image, binary…) and which can be cached. As for this last feature, it is less that probable that the program files generating dynamical content (eg CGI) are handled by the Exodus architecture (same comments as for Adero). 

4.4.2.5 Hardware and software architecture

Little information on that subject, except for the fact that the servers making up the network support Inktomi’s Traffic Server software. 

4.4.3 Other services

ReadyCache relies on the IDC infrastructure, which was originally aimed at hosting professionnal web services, therefore Exodus guarantees that the service is available permanently, and that the information about the state of the system and of the traffic, and about the request frequency of the replicated data can be returned to the client…

4.4.4 Technological partners

4.4.4.1 Network

Cisco Systems, F5 Networks

4.4.4.2 Others

Sun Microsystems, Hewlet Packard, Oracle, Compaq

4.4.5 Cost

The service is charged $750 for each Mo cached for a month on the US territory, and $1500 in Europe. 

4.4.6 Evaluation

Source : Giga Information Group
4.4.7 Comments

Exodus’ paradox is that on of its main competitors for this type of service, Akamai, is also one of its main clients. Some Akamai servers are indeed hosted by Exodus’ IDCs. 

4.5 Other services

4.5.1 Services yet to come

Considering the true interest in this kind of service, a good number of important hosting and network actors claim to soon offer a content distribution service. Verio, which claims to be one of the largest hosts for business sites in the world, will soon set up a CDN based on Inktomi caches. 

AT&T, whose aim is to guarantee a high quality of service on its networks and therefore to increase the number of its clients, is also interested in this type of service. 

4.5.2 Satellite services

Another way of solving the problems of traffic jams on the earthen network is to use the satellites. Three companies offer a satellite content delivery service : iBeam Broadcasting Corp., Edgix Corp. and Skycache Inc.

These companies claim to offer the same advantages as their « earthen » competitors with, on top of that, better performances with a smaller consumption of bandwidth

But do they really offer the same service ? The principle of these services is to broadcast the content towards servers located on the IAPs’ POPs (Points Of Presence), using 1-to-n broadcasting techniques (broadcast, multicast) thus allowing to « get in touch » with hundreds of servers at once. These are above all updating services.

Are they cheaper ? It seems that the answer is no.

In fact, they appear more as a complement for the earthen services, especially as far as the update of the servers’ content is concerned. 

4.6 A few figures

We have performed some statistical tests on the basis of the logging files of the cache-proxies through which we are led whenever we surf on the Internet. The study therefore deals with the entire HTTP traffic during december 1999 on the CNET Caen site (250 people).

We have isolated the requests for items replicated on the Akamai and SandPiper CDNs. Why did we chose these two services and discarded the others ? Simply because the requests aimed at these CDNs can be easily recognized in the traces generated by the cache-proxies (eg an « akamaized » item is being referred to as follows http://a388.g.akamaitech.net/7/388/21/8ae64d11748a56/cnn.com/images/9908/go_1.gif).

Here are the results that we obtained :

Total number of requests : 1320671

Akamai :

4352 requests were sent to the Akamai CDN, which is about 0,3% of the total traffic ;

93,1% gif ;

3,3% jpg ;

1,3% swf ;

1,1% html ;

1,2% others (mov, js, class).

SandPiper :

810 requests were sent to the SandPiper CDN, which is about 0,06% of the total traffic ;

95,6% gif ;

2,6% html ;

1,5% jpg ;

0,3% others (pdf).

As an indication, out of the total traffic, the distribution according to the type of items is the following :

53% gif ;

19% html ;

10% jpg ;

5% dynamical content (CGI, ASP…) ;

13% others.

This type of service now only represents a very small percentage of the web traffic, and it essentially handles GIF images. The companies’ communication relies mainly on the fact that service they provide allows to handle practically any type of content, especially multimedia content, streaming video. In the recorded traces, there are only a few requests for .mov files (quicktime files), but there are no request for true streamed data. However, this does not mean there are not any. 

4.7 Synthesis

Chart summing up the main features of the services :

Company
Service
Geographical cover
Number of servers / networks
Type of content
Cache type
Mirroring
Type of servers
Cost

Akamai
FreeFlow
30 countries on the 5 continents
1700/100
Any file downloadable through HTTP, authenticated content, streaming media, dynamical content ( ?)
Apache ( ?)
No
Intel bi-Pentium III under Linux, RAM 1 Go 
$1995 per Mbit/s per month

SandPiper Networks
Footprint
7 countries, among which Germany, Australia, Brasil, Hong Kong, United States, Japan


400/25
Any file downloadable through HTTP, authenticated content, streaming media, dynamical content ( ?)
Inktomi Trafic Server
Owner application 
Sun Ultra II bi-proc 300 Mhz, RAM 1Go, HD 60 Go RAID
$2000 Mbit/s per month

Adero
AderoWorld
19 countries

Agentina, Germany, Autralia, Brasil, Canada, China, Colombia, South Korea, Spain, United States, France, Great Britain, Netherlands, Hong Kong, Italy, Japan, Singapour, Sweden, Taiwan 
25/25
Any file downloadable through HTTP, streaming media, dynamical content ( ?)
Inktomi Trafic Server
Webspective
Sun E250 bi-proc 360 Mhz, RAM 1Go, HD 100 Go RAID
from $1995 to $3195 (according to the region) or from $200 to $345 per region

Exodus
ReadyCache
Germany, United States, Great Britain, Japan
?/22
Any file downloadable through HTTP, .. ?
Inktomi Trafic Server
?
?
$750 per cached Mo in the US, $1500 in Europe

5.
You want to set up a CDN

Some application builders and editors offer products or solutions which make it easier to set up an architecture for content distribution.

5.1 Inktomi

With its Content Delivery Suite offer, Inktomi offers a solution adapted for the update of a cache and HTTP servers network. To make it possible, Inktomi uses the Webspective product, which it also bought.

5.2 Cisco

The Distributed Director product is an equipment enabling to distribute the load for Internet flows. It works like a DNS, yet in a more developped way since it is capable, while distributing the flows, of taking into account the distance between the client and the target server (in space or time). 

5.3 InfoLibria

The Content Commander product complements the MediaMall and DinyCache products (InfoLibria cache products) in enabling a function of intelligent content control. It especially allows to force their update and therefore to distribute the web content in a dynamical and relevant way. 

6.
CONCLUSIONS

It is a field which many actors of the Internet world are interested in. The techniques which are used are different, and sometimes even, some companies, claiming to offer a Content Distribution Service, actually offer a different service which does not correspond to the description that we have made in this document. 

There is a harsh, yet distant war between the main actors on this market, made up of announcements, alliances, take overs. Their clients are for now still not really numerous, and their success will essentially depend on their service’s effectiveness. This effectiveness stands a good chance to evolve and to suffer as the number of clients increases. The volume of data now replicated in their CDNs is indeed small enough for the data to be replicated quite generously in the main servers of their architecture, without having to worry about the problem of dynamical distribution. When this volume increases, problems of so-called intelligent distribution and of system reactivity to face the « flash peak » phenomeno will rise. Their success will also depend on their ability to handle other types of content than basic web content, for instance dynamical content, multimedia content, even though they claim, for the most, to already be ahle to handle these contents. We could not check these claims. If they are true, it is certainly a very specific way of handling these contents, for example installing somewhere in the network a server dedicated to streaming, so that they can claim to handle multimedia content, but this way they do not offer an efficient distribution.

The close future should bring new light on this situation and will be rich of lessons. This document will of course be updated according to the new information that we will obtain thanks to our active studies on this subject and our projects which—directly or indirectly—deal with this field.

1. GLOSSAry

ASP
:
Active Server Page

CDN
:
Content Distribution Network

CGI
:
Common Gateway Interface

DNS
:
Directory Name Server

HTML
:
HyperText Makup Language

HTTP
:
Hypertext Transfert Protocol

IAP
:
Internet Access Provider (Internet Operator)

POP
:
Point of Presence

QoS
:
Quality of Service

RAID
:
Redundant Array of Inexpensive Disks

RTSP
:
Real Time Streaming Protocol
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3. The navigator requests the items duplicated on the network of the X service
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� At the end of 1999, the number of net surfers amounts up to 200 millions (source : NUA) and the number of web sites to almost 10 millions (source : Netcraft) representing an increase of over 30% in a year.
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