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 Internet Access for Small Businesses Today

 There are an estimated 9.5 million small businesses in the U.S.A., but according to an IDC/ Link

 study less than 20% of businesses with fewer than 20 employees have Internet access. Most small

 offices who do use the Internet have only one dial-up account that serves the entire office. Users

 experience "Sneaker Internet" - leaving their desks to use another person's Internet ready

 workstation.

 All indicators point to rapid adoption of Internet access by small business with Internet access

 becoming a standard office utility like a phone and fax. The most frequently cited use of the Internet

 is e-mail. The benefits of saving on long distance phone calls and reducing the time involved with

 call backs are clear to small businesses.

 In addition to e-mail use, small businesses are increasingly accessing the Web for business

 advantage. The information sought is usually highly specific to their business. Examples include: 

      consultants researching possible clients 

      recruiters reviewing employment postings 

      buyers evaluating potential purchases 

      marketing people carrying-out competitive analysis 

      sales people looking for travel or accommodation services 

      attorneys reviewing litigant's product claims 

 Small Business Internet Requirements

 To realize the benefits of the Internet, small businesses need products with the following benefits: 

      simultaneous Internet access for everyone 

      performance suitable for Web browsing 

      easy growth path 

      affordable and economical solutions 

      ease-of-use 

      compatibility with existing systems 

 Existing technologies only partially address these problems. Modem pooling, for example, helps

 share modems, but compromises on availability and performance. Software gateways typically

 allow simultaneous sharing of one WAN connection, but become limited as an office adds users

 and increases Web browsing.

 Introducing Connection Optimized Link Technology (COLT)

 COLT is valued-added software with a pending patent that is being introduced with the WebRamp

 M3 router specifically to improve the quality of shared Internet access. The WebRamp M3

 includes three serial ports that can be connected to 1, 2, or 3 external modems. This white paper

 describes how COLT allows multiple users to simultaneously access all available modems and

 intelligently determine which connections are placed on which modem link.

 The benefits of COLT include: 

      increased productivity for tasks that use more than one connection and can take advantage

      of multiple modems 

      improved overall access to the Internet by intelligently sharing available bandwidth 

      ability to add bandwidth as users or performance requirements grow 

      cost savings resulting from multiple users sharing fewer phone lines 

      no changes required by Internet Service Providers 

 Leveraging COLT for Faster Web Access

 Using the Worldwide Web for research and communication is a major benefit of the Internet.

 COLT can increase Internet productivity by reducing the time to download Web pages.

 Most browsers open multiple connections to download a single Web page. At the bottom of a

 browser's screen there is a progress or status bar that reports on how quickly a page is being

 downloaded to your computer and also indicates when the browser is connecting to different text

 or graphical files.

 If a user has a single modem, these connections will share the capacity of that single link. Where

 there is more than one modem, COLT takes advantage of standard networking technology

 (TCP/IP) and spreads the browser connections across multiple modems. 
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                                   Figure 1

 This is illustrated in Figure 1 which shows different parts of a Web page flowing across separate

 modems and appearing on the user's screen. The potential increase in performance is a factor of

 the number of links -- in this case three.

 In reality, the size of the performance increase is a function of the individual Web page and the

 number and speed of the WAN links. See examples of actual performance using 28.8 Kbps

 modems in Figure 2 below:
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Figure 2

 Intelligent Utilization of WAN Links

 Many small offices add a modem and phone line for each user who needs Internet access. This

 quickly becomes expensive. Sharing one or more modems is a good compromise between cost

 and performance and COLT is designed to make this approach practical for a small office.

 The economics of sharing resources includes savings on phone lines, modems and Internet

 accounts. As business phone charges are sold at a premium for the first minute or more, there is an

 added benefit derived from keeping one line up longer to service multiple users versus multiple lines

 with calls of shorter duration.

 COLT uses an intelligent algorithm to determine what traffic is placed on each modem. The

 algorithm takes into account factors such as the link speed of the modem and number of existing

 connections on each modem. If the user has multiple modems and they are of different speeds, then

 COLT will bring up the "fastest" modem first. 

 If two or more modems are actively connected, the outgoing connections can simultaneously use

 each of the modem links. This multiplexing is based on the following factors: 

      Actual connect speed (known after connecting) 

      Number of existing connections on the link 

      Type of connection being made 

 When a user starts an activity that may involve one or more connections, COLT will decide where to direct the connection(s) by calculating the current utilization of each modem link. The next connection will be placed on the modem link with the highest available bandwidth per connection.

 This is shown in the illustration in Figure 3 where the fourth connection is placed on the 56K line.

 Bandwidth per connection is additionally optimized by ignoring lighter connections that might

 otherwise skew the calculation (such as DNS queries).
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                                   Figure 3

 COLT is fully user configurable and includes the intelligence to dynamically bring up the second

 and third WAN links when outgoing traffic increases beyond pre-set thresholds. This avoids the

 second and third modem call charges until there is a requirement for their use. Users can select

 whether an additional link is brought up based on the amount of time the current links are being

 used at a threshold level of bandwidth. For example, if usage is at 80% of bandwidth for 20

 seconds, then add another link.

 Applications

 COLT will benefit small offices which find analog technology a more appealing method of Internet

 access than digital services like ISDN and T1. With the WebRamp M3 router and COLT

 software, users can have the benefits of performance, scalability and the simplicity of regular phone lines.

 It is becoming increasingly common for more than one Internet application to be operating at once

 - for example, receiving push data while browsing the Web. COLT maximizes office productivity

 by using all the available WAN links as necessary and allowing the user to do serial Internet tasks simultaneously.

 COLT helps users preserve investment in existing slower speed modems and simplifies adding

 higher performance links by managing the order of connections.

 COLT can be used with analog links or higher speed digital links like ISDN. Single users can

 browse Web pages with multiple 56K modems and experience the performance of ISDN or

 experience near T1 performance with multiple ISDN Terminal Adapters. For applications, like file transfer or audio streaming, which use only one connection per link, COLT allows an individual to use one link for each application.

 Summary

 COLT is software with a pending patent that intelligently manages connections over multiple links

 to help small businesses improve multi-user Internet access. COLT will benefit a small office in the following ways: 

      increased productivity for tasks that use more than one connection and can take advantage

      of multiple modems 

      improved overall access to the Internet by intelligently sharing available bandwidth 

      ability to add bandwidth as users or performance requirements grow 

      cost savings resulting from multiple users sharing fewer phone lines 

      no changes required by Internet Service Providers 

