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AbstractAbstractAbstractAbstract    
In the past decade, electronic devices have been getting smaller, 
smarter, and more connected. In the post-PC era, billions of electronic 
devices will work invisibly, collaborating with each other and with 
people. These changes and improvements are making products 
increasingly more complicated to design, test, and service. NetSilicon’s 
Softworks group, is producing XML-based tools, including an XML 
MicroParser, XML Schema Compiler, and a SOAP client/server package 
to address these problems and bring embedded devices into the “third 
phase” of intelligent networking. 
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The IntellThe IntellThe IntellThe Intelligent Networked Deviceigent Networked Deviceigent Networked Deviceigent Networked Device    
 

In the past decade, electronic devices have been getting smaller, smarter, and more 
connected. In the post-PC era, billions of electronic devices will work invisibly, collaborating 
with each other and with people. Instead of intelligence concentrated only into big, multi-
purpose machines such as PCs, it is being distributed to single-function products such as 
thermostats, security cameras, industrial sensors, motors, and other such devices.  
It is possible that within ten years’ time, almost every electronic device that does computing, 
measurement, test control or display will be networked.  
 
According to NetSilicon, a leading developer of integrated and embedded hardware and 
software systems, the world of computing has three overlapping phases in which embedded 
technology is becoming increasingly more intelligent and connected.  The first phase, Basic 
Connectivity, is simply the addition of simple and essential network connectivity, such as 
Ethernet 10/100 and a TCP/IP stack. Many OEMs currently do this today, but in a quick and 
simplistic manner. As such, the connectivity tends to be somewhat of an afterthought, not 
well integrated with other components of the device. The second phase, the Value Add stage, 
couples the intelligence of a microprocessor with networking services. This addition enables 
data collection as well as intelligence in allowing devices to collaborate and share resources. 
However, this step adds complexity in the installation and management of these devices. 
Some early-adopter OEMs are currently building this functionality into their already connected 
products, and it is estimated the pace will pick up over the next three years. The final phase of 
intelligent, connected devices, is the Enterprise Phase, in which networked devices become 
fully participating, but autonomous, members of an organization. These devices are equipped 
with the necessary networking, processing power, and data to make local decisions based on 
shared information with other devices. These devices will exchange and share information 
with each other seamlessly and automatically without human intervention, resulting in 
significant productivity improvements and reduced cost of ownership. Already, some 
companies are developing products along these lines, especially in the Industrial Automation 
space.  
 
These changes and improvements are making products increasingly more complicated to 
design, test, and service. These complexities result in design, development, and production 
cycles that are increasingly delayed. According to a recent study, 57% of embedded projects 
finish almost four months behind schedule. Other challenges with complex systems include 
the difficulty in finding qualified engineers, challenges in integrating disparate technologies, 
limited visibility into complete systems, and challenges in debugging and control of execution.  
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Thank you for reading ZapThink research! 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. 
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The Embedded XML ToolkitThe Embedded XML ToolkitThe Embedded XML ToolkitThe Embedded XML Toolkit    
 
NetSilicon’s Softworks group, is producing XML-based tools to address these problems and 
bring embedded devices into the third phase of intelligent networking. The group produces 
software stacks for the company’s other embedded device technology that includes 
NET+ARM (a hardware platform for integrated systems), NET+OS (a real-time, cost-efficient 
operating environment for the hardware environment), and NET+uCLinux (an embedded 
version of the popular open-source operating system).  The software stack, known as 
NET+Works and part of NetSilicon’s FUSION product line, provides an integrated hardware 
and software platform that uses XML and Web Services as an interface point with embedded 
applications. The product is provided as source code to device manufacturers. These 
developers then build a product that is delivered to end customers. In essence, NetSilicon is 
an OEM to OEMs.  
 
The Embedded XML Toolkit is a set of embedded XML development tools that provide a 
means for their hardware and software platforms to access the benefits of XML. Written 
specifically for developers of embedded devices, their implementations are memory and 
processor-efficient implementations of XML technology in C language, rather than C++ or Java 
implementations.  
 
These tools, that are available individually or bundled together, include the XML MicroParser, 
XML Schema Compiler, and a SOAP client/server package. The XML MicroParser is a small, 
fast XML parser that decodes XML documents into C language structures made easily 
consumable for designers to integrate into their applications. The MicroParser handles either 
ASCII or Unicode character sets, and provides a C implementation of SAX 2.0 functionality, 
including name spaces and event driven callbacks for XML constructs (start elements, end 
elements). The system has a very small footprint, requiring only 13K of ROM and <2K of RAM 
in addition to the document buffer, using no heap for most documents. 
 
The XML Schema Compiler provides data mapping between XML and C language data 
structures. XML documents are automatically de-serialized into C structures and vice-versa. 
Based on the W3C XML Schema recommendation, the XML Schema Compiler supports all key 
statements and base types of the XML Schema recommendation. The SOAP Client/Server 
provides a low level C-based API for performing client and server SOAP 1.1 communications. 
The system includes a very small footprint HTTP client and server that can run with any 
hardware, RTOS or networking software.  
 
The benefits of the NetSilicon approach is that the technology is geared towards the 
embedded market, which means tiny, memory and processor efficient, and portable 
solutions. Java is not really in the embedded market quite yet, and C++ is too big and clunky 
to be efficiently used here. Even Java can be too large for most embedded devices. The goal 
is to take an embedded device, such as a thermostat, and allow it to be managed in the same 
way that network routers and switches are currently being managed. The end effect of using 
XML and Web Services is to reduce the time-to-market and complexity of getting these 
products to market.  
  

Customers & Release HistoryCustomers & Release HistoryCustomers & Release HistoryCustomers & Release History    
 

Softworks’ products are used throughout the Internet, in intelligent devices and in everyday 
products, such as set-top boxes, cable and DSL modems and SOHO routers. NetSilicon 
competes in several key vertical market segments:  office imaging equipment; factory 
automation and building control; and point-of-sale devices.  In these segments, NetSilicon 
boasts marquee customers such as Ricoh, Minolta, Sharp, Schneider Electric, Square D, 
Hirschmann’s, Marconi, and NCR. In addition, other Softworks Group products have been 
licensed to hundreds of companies around the world, including: Alcatel, AT&T, America 
OnLine, Canon, Canal+, Cisco, Cocom, Bell Labs, Data General, Concurrent Technologies, 
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Ericsson, General Instruments, Hughes, Honeywell, Hewlett Packard, Intel, Motorola, 
Newbridge, Nortel, OpenTV, Psion, Philips, Samsung, Sagem, Siemens, Sony, ST 
Microsystems, Tandberg, Thomson Consumer Electronics, TriMedia and Unisys. 
 
Their XML and Web Services implementations are leading edge, and as such there aren’t as 
many customer implementations to date. However, they are seeing adoption and usage of 
XML technologies by the security and imaging industries.  

 
Competition & AlternativesCompetition & AlternativesCompetition & AlternativesCompetition & Alternatives    
 

The market for embedded XML is still very nascent and as such there aren’t a plethora of 
companies operating in this space. Traditionally, the company competes against companies 
such as Wind River, Motorola, Hitachi, Samsung, Coldfire, Strong Arm, and Virata (in the ADSL 
modem market only). 

 
 
Key Conclusions & RecommendationsKey Conclusions & RecommendationsKey Conclusions & RecommendationsKey Conclusions & Recommendations    
 

• Companies or development teams building embedded devices, systems, or applications 
should investigate the NetSilicon XML Embedded Toolkit and associated technologies to 
simplify and speed their development. The company is one of the only organizations 
aggressively building in support for XML and Web Services in the context of embedded 
devices. 

• As Web Services technologies become more pervasive, NetSilicon should continue to add 
support and simplify the process of using these new technologies. 

 
 

Profile: NetSiliconProfile: NetSiliconProfile: NetSiliconProfile: NetSilicon    (December 2001)    
Date Founded: 1982 (Softworks group) 
Funding:  

On October 30, 2001, Digi International Inc. (Nasdaq: DGII) and 
NetSilicon, Inc. (Nasdaq: NSIL) announced that they have 
entered into a definitive merger agreement.  

CEO: Cornelius “Pete” Peterson 
Employees: 
Products: 

• NET+Works 
• Embedded XML Toolkit 

Address: 
411 Waverley Oaks Road, Bldg. 227 
Waltham, MA  02452  

URL: www.netsilicon.com  
Main Phone: 781-647-1234 
Contacts: 

Vicki Sakakeeny vicki@sterlinghager.com  
Dan Bastecki dbastecki@netsilicon.com  
Matthew Jones mjones@netsilicon.com  
Tim MacAndrew tmacandrew@netsilicon.com  

 
 

Related ResearchRelated ResearchRelated ResearchRelated Research    
 

! Web Services Technologies and Trends Report (ZTR-WEBSERV) 
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About ZapThink, LLCAbout ZapThink, LLCAbout ZapThink, LLCAbout ZapThink, LLC    
 

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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