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AbstractAbstractAbstractAbstract    
Performing XML-aware content inspection is a difficult task. Network 
devices and application servers are already overloaded handling the 
basic TCP/IP and HTTP based functions that they were built for. 
Processing and inspecting XML on the network is a compute-intensive, 
multistep task. Each step consumes processing power and time, 
resulting in a challenging environment, especially if the business 
requires a solution that introduces no additional latency. Clearly, 
companies require a new class of solution in order to meet the 
increasing demand to understand, process, and manage XML and Web 
Services traffic on the network. 
 
XML proxies and related technologies offer an evolutionary 
advancement from current IP-based network processing techniques by 
providing the ability to inspect network traffic at the content-level. 
Increasingly, network administrators will be expected to provide 
capabilities for securing, routing, managing, and transforming XML 
content with high throughput and low latency. Doing so, however, 
requires a new set of capabilities that provide rich application 
functionality without sacrificing performance. 
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I.I.I.I.    The XML and Web Services Processing ChallengeThe XML and Web Services Processing ChallengeThe XML and Web Services Processing ChallengeThe XML and Web Services Processing Challenge    
Corporate networks are undergoing dramatic changes that are impacting the 
type and nature of traffic on the network. Enterprises of all sizes are increasingly 
moving to standards-based computing in order to meet a wide variety of 
business requirements ranging from simplifying integration to managing content. 
XML and Web Services are powering this trend, and as a result are making their 
presence felt on the network. The story of XML and Web Services is the story of 
connecting systems, applications, organizations, and businesses together. While 
many computing technologies have been oriented towards homogeneous inter-
application communication, such as the Common Object Request Broker 
Architecture (CORBA), Enterprise Java Beans (EJB), or ActiveX Data Objects 
(ADO), Web Services are oriented towards connecting systems of diverse types. 
Web Services are based on open, non-proprietary, and freely available 
standards. In particular, Web Services are based on XML as a data description 
format and HTTP as a data exchange protocol. However, XML is inherently 
inefficient, insecure, and unreliable. XML, especially when implemented as Web 
Services with added layers to handle management and security tasks, consumes 
a considerable amount of bandwidth, storage, and processor power when 
compared to binary format or simpler text file format representations of the 
same information. XML documents can be up to 20 times as large as a 
comparable binary or alternate text file representation. The reason for this added 
overhead is simple: it’s the price we pay for human-readable, platform-neutral, 
metadata-enhanced, structured, validated code. These large XML documents 
may need to be loaded into memory before processing, which can result in 
sluggish processing, unnecessary reparsing of documents, and otherwise heavy 
system loads. In addition, using XML messages such as SOAP in a transactional, 
real-time manner may impose more requirements on the system for parsing and 
processing than the system can handle. 

In addition, due to XML’s clear text, human readable nature, it is particularly 
vulnerable to security compromises.  Basic XML and Web Services specifications 
do very little to address security.  As a result, any XML message, including SOAP 
messages, must be secured using encryption, digital signatures, authentication 
mechanisms, and privacy controls. These features further add to XML’s inherent 
overhead. 
 
Until recently, most corporate network traffic flowed across network devices that 
complied with the lower levels of the Open Systems Interconnect (OSI) model 
network stack. In this model (see Figure 1below), network protocols and 
technologies are divided into multiple levels that correspond to different layers of 
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networking technology required to achieve certain intersystem communication 
goals. In the past twenty some-odd years, networking standards that fall in the 
bands of the OSI model like  Ethernet, TCP/IP, and HTTP that have become 
prevalent in most corporate networks.  

Figure 1: OSI Network ModelFigure 1: OSI Network ModelFigure 1: OSI Network ModelFigure 1: OSI Network Model    

 

 
As network protocol-based solutions become more of a commodity, they are 
becoming more complex and functionality rich. Some network devices handle 
such wide-ranging functionality such as network routing, bandwidth control, virus 
scanning, and network security. As increasing layers of the network protocol 
stack became standardized, a market for a general “TCP/IP box” that will handle 
all these disparate packet-level functions developed. While the market for 
products based on this increasingly accepted base of standards has grown to be 
quite large, the TCP/IP-based approach that current proxy and firewall solutions 
take for managing network traffic misses the mark for handling XML traffic. 

Most current IP network devices work on the packet level. For example, routers 
operate by examining TCP/IP packet headers and making network routing 
decisions based on rules set up for recognizing patterns in those packets. 
Firewalls work by blocking access to network traffic that doesn’t comply with 
certain allowable parameters, as specified by their source and destination TCP 
ports (such as port 80 for web traffic and 25 for email) and IP addresses. Load 
balancing and traffic management systems work by examining Web (HTTP) 
headers and making decisions based on the URLs and other information 
contained within. However, the TCP/IP port and HTTP header approaches are too 
limited for dealing with XML-based content and Web Services traffic. Such traffic 
has been created to take advantage of standard protocols for transfer, such as 
HTTP and SMTP, and as a result, the information flows transparently through 
current network devices. As a result, these devices must become aware not only 
of the network ports and IP addresses, but also of the content itself that is 
traveling across the network. Instead of being simply network and IP-aware, 
these solutions must be content-aware. More specifically, they must be XML-
aware. They must be able to inspect and understand XML traffic as it flows 
across the network and perform some sort of activity on the traffic, as policies 
dictate.  

Content-aware processing is also a higher-level concept than packet or IP-aware 
processing. A content message can be divided into multiple packets, so that the 
information in any particular packet is nothing more than a fragment of the 
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overall content that needs to be understood by the system. In order to process 
and understand the content of the message, all the constituent packets need to 
be assembled prior to processing. This is a task that most traditional network 
devices were never designed to do. 

Being able to process XML and Web Services content, therefore, goes beyond 
the packet-level processing offered by traditional firewalls, routers, and load 
balancing solutions that operate at the middle of the OSI stack. Any company 
that wishes to exchange Web Services calls or other XML messages across their 
network perimeter must understand how to implement XML-aware processing. 
Being able to perform such critical tasks as securing and routing Web Services 
traffic involves looking inside the content of the network traffic, and making 
decisions for that content. XML exchanges can span multiple partners, require 
interaction among many entities, and integrate with internal applications, such 
as applications that manage corporate security policies for access control and 
authorization, thus posing additional challenges.  

However, performing XML-aware content inspection is a difficult task. Network 
devices and application servers are already overloaded handling the basic 
TCP/IP and HTTP based functions that they were built for. Processing and 
inspecting XML on the network is computation intensive. . Figure 2 below shows 
just a few of the typical steps that are required to handle each individual XML 
“packet” on the network: 

Figure 2: A Few of the Steps Required to Process XMLFigure 2: A Few of the Steps Required to Process XMLFigure 2: A Few of the Steps Required to Process XMLFigure 2: A Few of the Steps Required to Process XML    
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Clearly, organizations need efficient ways to process XML and Web Services on 
the network. Before we discuss the various different approaches to solving XML-
aware network processing, we must first understand the context in which XML 
and Web Services use is growing, the typical challenges involved in XML-aware 
network processing, and the solutions for those problems. 

II.II.II.II.    The Growth and Adoption of XML and Web ServicesThe Growth and Adoption of XML and Web ServicesThe Growth and Adoption of XML and Web ServicesThe Growth and Adoption of XML and Web Services    
There are many drivers for XML and Web Services adoption in the enterprise. The 
desire to simplify integration is one of the primary XML adoption. The main 
reason why XML is well-suited to solving this integration challenge is that it is 
capable of representing data and processing information in an application 
neutral, open, and extensible manner. The need for integration is spurred by the 
desire to link multiple systems into a cohesive view of data that can power 
decision-making, customer interaction, and the delivery of integrated products 
and services. Matched with the complexity of internal integration is the desire to 
connect supply chain partners, affiliate networks, distribution channels, and 
even customers. The need to standardize integration protocols is tremendous, as 
the cost of supporting multiple exchange protocols, or even adding a new one, 
adds an inordinate amount of cost--especially since almost every component in 
the heterogeneous environment must support these protocols. 

Another major driver for XML adoption is the increased need to represent and 
transmit content that can be repurposed and retransmitted to meet different 
needs. XML enables structured document creation that can then be repurposed 
for other documents, transformed into different content representation formats, 
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and syndicated to end destinations. As a result, publications can be delivered in 
“real-time” to end content users. XML is increasingly making its presence felt in 
various parts of the content lifecycle: eXtensible HTML (XHTML) for dynamic 
websites, Scalable Vector Graphics (SVG) for intelligent graphics, XForms for 
smarter user interaction, and a variety of formats for content syndication, digital 
rights management, content management, and content publishing. 

Finally, Web Services are still at the earliest stages of adoption. Right now, 
enterprises are exploring using Web Services as a standards-based interface to 
systems. However, as companies realize the benefit of a movement to Service-
Oriented Architectures (SOAs), there will be a tremendous increase in network 
traffic for critical XML-based Web Services standards such as SOAP, WSDL, and 
UDDI. As companies ranging from Microsoft to Intuit look to embed Web Services 
within their software products, XML-based network traffic will explode.  

Consequently, ZapThink expects XML traffic on the network to greatly increase 
over the next few years. Currently, ZapThink estimates that XML represents only 
2% of all network traffic on the network in 2002, however, this number is 
expected to increase to just under 25% of all LAN network traffic by 2006. Figure 
3 and Table 1 below show the expansion of network traffic over the next few 
years.  

Figure 3: Figure 3: Figure 3: Figure 3: Growth of XML as Percentage of Network TrafficGrowth of XML as Percentage of Network TrafficGrowth of XML as Percentage of Network TrafficGrowth of XML as Percentage of Network Traffic††††    
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(†Other IP-based protocols includes instant messaging, file and print 

sharing protocols, IP-based RPC protocols, P2P formats, and proprietary 
messaging formats). 

Table 1: PercentaTable 1: PercentaTable 1: PercentaTable 1: Percentage utilization of Network Traffic by formatge utilization of Network Traffic by formatge utilization of Network Traffic by formatge utilization of Network Traffic by format    

ProtocolProtocolProtocolProtocol    2002200220022002    2003200320032003    2004200420042004    2005200520052005    2006200620062006    
FTP 0.06% 0.06% 0.04% 0.03% 0.02%
HTTP 11.33% 17.06% 24.17% 31.42% 36.57%
DNS 0.08% 0.07% 0.06% 0.04% 0.03%
Mail 3.16% 3.81% 4.32% 4.49% 5.18%
XML 1.60% 3.34% 7.09% 13.83% 24.15%
Other 83.73% 75.64% 64.30% 50.17% 35.04%

 Source: Copyright © 2002 ZapThink, LLC 
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As XML and Web Services traffic increases on the network, it will become more 
difficult for IT and data center administrators to ignore the impact it has on their 
operations. Just as they have had to deal with the new threats that the Internet 
and other new technologies introduced to their environment, they will be forced 
to deal with the new challenges involved in efficiently and effectively handling 
XML and Web Services traffic. 

III.III.III.III.    Content Processing BottlenecksContent Processing BottlenecksContent Processing BottlenecksContent Processing Bottlenecks    
As described earlier above, there are a variety of bottlenecks for processing 
content on the network. In general, the biggest of these bottlenecks, as directly 
relevant to XML and Web Services, are: 

 

 Message Parsing 

 Security 

 Translation and Transformation 

 Routing 

 Caching and Compression 

 Management. 

An XML document is a text-based, hierarchical structure that contains data as 
well as metadata tags to structure that data. In order for a computer to 
understand this inherently human-readable data format, it must first be parsed 
from the document format into an in-memory representation. Parsing involves 
traversing a bytestream and formatting content into tree nodes or COM/EJB 
native objects that applications can interpret and manipulate. These contents 
are bound to native application objects such as COM or EJB components or to 
other in-memory structures. XML parsing comes in one of two forms: validated or 
non-validated. A non-validating parser takes the document and makes sure that 
it is compliant with the basic XML specifications, whereas a validating parser 
adds the additional step of making sure the XML document complies with a 
given schema specification. While parsing is a resource-intensive task, validating 
a document is even more so, adding multiple times the overhead and latency to 
handle an XML document. 

Furthermore, XML documents have no inherent sense of security. XML 
exchanges can span multiple partners, require interaction among many entities, 
and integrate with corporate security policies for access control and 
authorization, thus posing additional security challenges. What’s worse is that 
XML documents often encapsulate vital business data that must be protected 
from prying eyes. As a result, organizations must provide a guaranteed level of 
security for all XML traffic on the network, end-to-end data integrity and 
confidentiality, and security at the data level. IT administrators must assure that 
all XML documents transmitted on the network comply with corporate security 
policies. This compliance can be accomplished by monitoring XML traffic for 
specific patterns, and then applying content-level security features such as 
encryption down to the element level, as well as digital signatures and 
authorization features.  Systems that process and manipulate the XML 
documents must add all of these security features without performance 
degradation while functioning within the overall framework of the IP network. 

XML documents can be constructed with limitless flexibility. This flexibility means 
that even when two XML documents represent the same information, they can 
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have widely varying data structures and element names. To enable e-Business 
interactions that involve system-to-system  communications, XML documents 
can be transformed from one format to another using XSLT (eXtensible 
Stylesheet Language Transformation). In addition to translating between 
document formats, users can also leverage XML to traverse protocol boundaries-
-accepting XML requests in one protocol format (say, HTTP) and spitting it out in 
another (say, SMTP and FTP). For example, an XML proxy can deliver an inbound 
SOAP packet delivered over HTTP to an endpoint using EDI over FTP. However, 
transformation is a resource intensive and technically complex activity. While 
XML-to-XML conversions can simply use XSLT, the transformation of XML to other 
formats is more like a mapping function that requires not only a sophisticated 
transformation engine, but also a visual user interface to assist in the creation, 
deployment, and management of mappings. In addition to handling the above 
capabilities, organizations must also route XML information to a final destination 
such as a system, Service, or other end-point device. XML documents that 
originate from outside the corporate network or from disparate parts of the 
organization may be destined for many different systems, possibly as a 
component of a process workflow. As a result, XML-aware content processing 
requires intelligence to determine the best route to the desired XML destination, 
using business rules that can make intelligent routing decisions based on the 
content of the XML message, rather than on packet-based parameters. Another 
major challenge with XML is its verbosity and inefficiency. XML is intended for 
both machine processing and human readability. The combination of these two 
factors results in message sizes that can be up to 50 times larger than 
corresponding purpose-built, binary protocols. As XML usage expands in the 
network, network bandwidth will increasingly be eaten up by inefficient XML 
traffic. At some point, IT administrators will demand more effective use of 
network resources.  

There are two primary means to improve the performance of XML on the 
network: caching of XML and Web Services requests and compression of the 
XML traffic itself. Caching is a technically difficult task, requiring a complex mix of 
predictive technologies and storage solutions to make sure that the results the 
cache server delivers to the requester are sufficiently correct and current. 
Compressing the XML traffic into a binary format can squeeze out some 
additional performance from these operations as well. While message 
compression may seem trivial to implement, the two major challenges to 
practical adoption of compressed XML is that both sides of the communication 
path must be able to understand and process the document, and the processing 
of compressed documents involves processor overhead and latency that might 
not be acceptable in high volume environments, specifically where the network 
requires the compression techniques the most. Finally, systems that rely on XML 
documents to provide business-critical functionality must be able to manage the 
quality of service for the delivery of those documents, as well as being able to 
audit the XML document processing and delivery processes. Since XML by itself 
does not provide this functionality, XML-enabled systems must supply this 
capability instead. The set of features that will rapidly become requirements for 
IT organizations includes monitoring of XML traffic throughput, quality of service 
(QoS) measurement, service level agreement (SLA) monitoring, monitoring of 
long-lived transactions, billing and metering, and a growing list of tasks that add 
value to XML and Web Services interactions on the network. All of these 
management tasks will consume increasingly greater amounts of network traffic, 
processing power, and IT resources. 
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IV.IV.IV.IV.    The Solution to the Bottleneck: XML ProxiesThe Solution to the Bottleneck: XML ProxiesThe Solution to the Bottleneck: XML ProxiesThe Solution to the Bottleneck: XML Proxies    
A class of solutions is emerging to solve all these various challenges in XML-
aware network processing. Increasingly, the terms XML Proxy or XML-Aware 
Intermediary are being applied to these various solutions. XML Proxies are 
applications that monitor network traffic for XML content and perform some 
activity on that traffic as dictated by business rules. Specifically, an XML Proxy is 
a hardware or software solution that actively listens for XML traffic on the 
network and either passes it along unmodified or performs some action on the 
XML content.  

XML Proxies are capable of examining traffic at the content level, and are 
typically optimized for processing XML and Web Services traffic at the latency 
required for typical mission-critical business operations. These solutions must be 
XML-aware, but are not necessarily specific to any one XML vocabulary (such as 
Web Services or ebXML). XML Proxies can operate in several different modes, 
serving as a stand-in for both client and server operations, performing operations 
itself, or simply allowing the traffic to flow through. In many instances, XML 
proxies serve as a content-level, XML-aware firewall, protecting external and 
internal systems from direct contact. 

XML Proxies can reside anywhere on a corporate network, processing XML traffic 
as specified by the end points and returning their results to the destination 
specified by the sender. The main benefit of implementing XML Proxies in this 
manner is that users can control when and how XML traffic is processed, without 
involving central IT administrators in purchasing, installation, and maintenance 
of the system. As the XML Proxy begins to fill a more critical role in the 
enterprise, a better way  to implement the system is as a transparent processing 
gateway between XML producing and consuming applications. In a transparent 
system, XML producers do not need to be aware in advance of the presence of 
the XML Proxy. Rather, they simply create and send XML messages as they 
normally do. If the message is bound for a destination outside the local network, 
the XML Proxy will intercept the outbound message, apply business rules, and 
then forward to the necessary network router for further message forwarding.   

XML proxies and network appliances can also allow users to implement XML and 
Web Services solutions without having to frequently modify those applications to 
comply with various corporate XML policies. These policies may affect the 
security, management, performance, and vocabulary features of the XML 
documents. For example, an enterprise may stipulate that all XML messages 
bound for outside the network must be compressed, digitally signed, and 
compliant with a particular set of specifications. Rather than recoding all XML 
and Web Services applications to be compliant with this policy, the XML proxy 
can apply security, performance enhancement, and transformation rules to all 
outbound-only traffic, while leaving all behind-the-firewall traffic in its original 
format. In this way, XML proxies can not only help applications comply with 
corporate XML policies, but can also bring different XML and Web Services 
implementations into conformance with a single XML methodology.  

Another major driver to implementation of XML Proxies is the need to simplify the 
process of integrating with external partners. Since XML Proxies can normalize a 
company’s XML footprint to the outside world, they can be used very effectively 
to help reduce the amount of time that it takes to communicate with new 
business partners. In effect, XML Proxies act as B2B integration applications, but 
without the complex business process management and semantic integration 
capabilities. Naturally, more sophisticated integration-specific applications such 
as those offered by Service-Oriented Integration (SOI) techniques must handle 
these capabilities. However, XML Proxies can help to simplify the process of 
exposing SOI solutions to actual end points. Since XML Proxies can accept XML 
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traffic from multiple SOI solutions and XML-producing applications, they can 
serve as aggregation points for XML traffic and thus simplify external XML 
integration. 

Finally, users wish to gain increasingly more value out of the XML and Web 
Services traffic on the network. For example, IT and line-of-business users may 
want more in-depth reporting and auditing of XML traffic, message-tracing 
facilities, billing and metering functions, and other value-added XML features 
that are currently in the imaginations of vendors and end users. XML proxies can 
provide the “tap point” into the XML traffic stream where they can add these 
functions. Without such an XML-aware intermediary, adding these new features 
becomes an expensive and custom-coded endeavor. 

There currently exist a growing number of vendors focusing on providing XML 
Proxy solutions. These vendors roughly are divided into three major groups: 
hardware vendors focused on providing a data center oriented implementation, 
software vendors focusing on flexible proxy implementations, and outsourced 
XML and Web Services networks. In the first case, hardware solutions make use 
of specialized hardware to drastically improve performance over pure software 
implementations. Also, IT personnel can easily configure and install hardware-
based solutions so that they are ready to install by simply plugging the 
equipment into the appropriate rack.  

The second option, software XML proxies, provides a flexible mechanism for 
processing XML traffic without having to purchase dedicated hardware. These 
solutions can leverage application servers and other Web Services execution 
environments by residing on the same server, providing a greater level of 
integration with XML creation environment. Finally, users are looking to 
outsource their XML proxy needs to organizations that provide hosted, trusted 
networks for XML processing. These vendors, in turn, make use of XML-aware 
processing techniques to guarantee the same level of security, processing 
capabilities, and efficiency of the hardware and software approaches. 

While implementing an XML Proxy requires greater participation by corporate IT 
administrators, the potential benefits far outweigh the costs and risks, especially 
as XML traffic on the network increases as an overall percentage of total network 
traffic. In addition, these XML Proxies must fulfill their key goals of providing 
deep content-level, XML-aware network processing while not sacrificing 
performance, security, and overall efficiency.  

V.V.V.V.    The Tarari Content Processing SolutionThe Tarari Content Processing SolutionThe Tarari Content Processing SolutionThe Tarari Content Processing Solution    
As XML and Web Services become pervasive in the marketplace, more 
appliances, servers and network devices will require efficient and effect XML-
aware processing. This is where Tarari comes into play. The company realized 
that a key to capitalizing on these major opportunities is the ability to inspect 
message content at very high speeds. Tarari designed their XML Content 
Processing technology to accelerate critical functions in the XML processing 
model. The solution is aimed at handling parsing and cryptography, thereby 
offloading these processing steps from overloaded systems and increasing 
overall processing performance, ensuring security and throughput.  

The Tarari XML acceleration technology is a hardware subsystem that has been 
designed to snap into appliances, servers, and network devices. Tarari Content 
Processors are hardware-based subsystems that include a specialized chipset, 
boards, and related items that snap into XML-aware processing devices to 
enable the control and inspection of XML-based messages and rich data at wire 
speed. Tarari Content Processors ensure that the information in the payloads of 
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an overall percentage 
of total network 
traffic.  
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these messages can be intelligently accessed and processed while maintaining 
acceptable network latency and throughput. 

Tarari’s main product suite, the Formula-CP Acceleration Series, is a family of 
products designed to greatly accelerate the performance of a wide range of 
applications. The first product in the Formula-CP Acceleration Series is their 
Content Processing Development Kit (CP-DK), a programmable acceleration 
platform for XML and other content-aware network processing activities. The CP-
DK provides a combination of hardware and software content processing 
building blocks that create a flexible platform that accelerates a variety of 
compute-intensive algorithms related to image, speech, seismic, security, signal 
and many other types of processing. The CP-DK leverages standard PCI bus and 
operating system interfaces to enable easy integration into servers, appliances 
and network devices. The CP-DK includes development tools, sample code and 
design and usage guides for developers. Additionally, the CP-DK is integrated 
with the Celoxica DK design suite to provide a design environment for software 
developers and system architects to create content processors. 

It is clear that content-aware network processing, and in particular the needs of 
XML and Web Services processing, requires a new set of capabilities. Users must 
be able to provide solutions capable of handling the specific requirements of 
processing XML without sacrificing performance. XML Proxies provide part of this 
answer: XML-aware intermediaries capable of handling all the requirements 
discussed above. However, performance can still be an issue for implementers 
of these solutions. For vendors building XML proxy solutions, OEMs and ISVs 
looking to improve the performance of their offerings, and end-users looking to 
optimize XML-aware network processing, Tarari can help provide a solution that 
allows users to realize the benefits of processing XML and Web Services without 
having to sacrifice the network performance they require.

 

Tarari can help 
provide a solution 
that allows users to 
realize the benefits of 
processing XML and 
Web Services without 
having to sacrifice the 
network performance 
they require. 
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ZapThink is an IT market intelligence firm that provides trusted advice and critical insight into 
XML, Web Services, and Service Orientation. We provide our target audience of IT vendors, 
service providers and end-users a clear roadmap for standards-based, loosely coupled 
distributed computing – a vision of IT meeting the needs of the agile business. 

ZapThink’s role is to help companies understand these IT products and services in the context 
of SOAs and the vision of Service Orientation. ZapThink provides market intelligence to IT 
vendors who offer XML and Web Services-based products to help them understand their 
competitive landscape and how to communicate their value proposition to their customers 
within the context of Service Orientation, and lay out their product roadmaps for the coming 
wave of Service Orientation. ZapThink also provides implementation intelligence to IT users 
who are seeking guidance and clarity into how to assemble the available products and 
services into a coherent roadmap to Service Orientation. Finally, ZapThink provides demand 
intelligence to IT vendors and service providers who must understand the needs of IT users as 
they follow the roadmap to Service Orientation. 

ZapThink’s senior analysts are widely regarded as the “go to analysts” for XML, Web Services, 
and SOAs by vendors, end-users, and the press. They are in great demand as speakers, and 
have presented at conferences and industry events around the world. They are among the 
most quoted industry analysts in the IT industry. 

ZapThink was founded in October 2000 and is headquartered in Waltham, Massachusetts. Its 
customers include Global 1000 firms, public sector organizations around the world, and many 
emerging businesses. ZapThink Analysts have years of experience in IT as well as research 
and analysis. Its analysts have previously been with such firms as IDC and ChannelWave, and 
have sat on the working group committees for standards bodies such as RosettaNet, UDDI, 
CPExchange, ebXML, EIDX, and CompTIA. 

Call, email, or visit the ZapThink Web site to learn more about how ZapThink can help you to 
better understand how XML and Web Services impact your business or organization. 
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