An Operating System for E-commerce

-- On Enterprise-Ready Features of Windows 2000 Advanced Server

       Since it was launch in early 2000, Windows 2000 Advanced Server has exceeded E-commerce community’s expectation as an Enterprise-ready operating system.  The reliable business solution and high performance Windows 2000 Advanced Server provides made it the top operating system for the E-commerce.  According to a survey done by Giga Group, "75 percent of the customers said Windows 2000 Server crashed far less frequently -- and delivered from two to 10 times better reliability than Window NT Server." (-http://www.microsoft.com/ windows 2000/news/external/gigasunbelt.asp-)

On October 9, 2000, Eweek gave the similar report.  “By taking the now well-demonstrated clustering path to performance, Compaq Computer Corp. and Microsoft Corp. last week scored the highest-ever throughput on the Transaction Processing Performance Council’s TCP-C database benchmark while maintaining one of the best price/performance ratios among all TCP-C results.” (-http://www.zdnet.com-)

       Besides all of the features and functionalities of the Windows 2000 Standard Version, the Advanced Server also contains various additional features.  This paper is divided into three sections: features and e-commerce applications of Windows 2000 Standard Server; Features uniquely belong to the Windows 2000 Advanced Server and a final analysis on why E-businesses can benefit from switching or upgrading to Windows 2000 Advanced Server.   

        Windows 2000 Advanced Server contains all the features of Windows 2000 Standard Server, let us begin the discussion by reviewing some key features in the Standard Server first. Four important enterprise-ready features of Standard Server will be briefly discussed here. 

Enterprise-ready Features in Windows 2000 Standard Server

Component Object Model + (COM+)

        COM+ is built on Component Object Model (COM)'s integrated services and features.  COM+ makes it easier for developers to create and use software components in any language with any tool. COM+ includes Transaction Services and Message Queuing Services for reliable distributed applications.  

Public Key Infrastructure (PKI)

        The Certificate Server is a critical part of a public key infrastructure that allows customers to issue their own x.509 certificates to their users for PKI functionality such as certificate-based authentication and secured email. The importance of PKI has been discussed in several other presentations.  The author of this presentation only wants to point out that the popularity of PKI is primarily because there is no upper limit concerning the number of users it can support.

Multi-master Replication

        Active Directory uses multi-master replication to ensure high scalability and availability in distributed network configurations. "Multi-master" means that each directory replica in the network is a peer of all other replicas; changes can be made to any replica and will be reflected across all of them.

Delegated Administration

        Active Directory enables administrators to delegate a selected set of administrative privileges to appropriate individuals within the organization.  The delegated administration feature helps businesses to distribute the management and improve accuracy of administration. Delegation also helps companies reduce the number of domains they need to support a large organization with multiple geographical locations.

       After briefly discussing the features in the Standard Server, it is appropriate to take a close look at some features unique to the Windows 2000 Advanced Server.

Features Unique to the Advanced Server

        The major functionality that Advanced Server adds to Windows 2000 Server is the support for extremely high-performance servers and the ability to link servers together to handle large loads. These capabilities provide a reliable foundation allows one to make sure the systems are available regardless of a system failure or how large an application becomes.  The new features that contribute to the superiority in operations are as follow:

Enhanced Symmetric Multiprocessing (SMP) Scalability

        Symmetric multiprocessing (SMP) is a technology that lets software use multiple processors on a single server in order to improve performance, a concept known as hardware scaling, or scaling up.  Windows 2000 Advanced Server supports up to 8-way SMP. Improvements in the implementation of the SMP code allow for improved scaling linearity, making Windows 2000 Advanced Server an even more powerful platform for business-critical applications, databases, and Web services.  

Server Cluster

        Windows 2000 Advanced Server provides system services for server clustering as a standard part of the product. A server cluster is a set of independent servers (referred to as nodes) that are managed together. 

        The objective of clustering is to provide very high levels of application and data availability.  Cluster service minimizes downtime and reduces IT costs by providing an architecture that keeps systems running in the event of a single system failure. It addresses both planned sources of downtime -- such as hardware and software upgrades -- and unplanned, failure-driven outages.

        Using server clusters can help organizations hold down infrastructure expenses. Server clusters are built out of inexpensive hardware, with standards-based interconnections and storage systems. Clustering can provide scalability (for example, supporting print shares or file shares on each of the two nodes) but in general is valuable mainly for high availability.  It allows two servers to be connected into a cluster for higher availability and easier manageability of server resources. Clustering enables Advanced Server automatically detects and recovers from a failed or offline computer, automatically redistributes the network load when the cluster set changes and recovers and redistributes the workload within 10 seconds.  

        Server clustering lets E-commerce increase server performance and capacity by adding processors and memory. This approach to increasing network capacity is referred to as scaling up.  Just as the desktop computer has only one processor, many server computers also have a single CPU. One can increase the performance of a server computer by adding processors that can work together, and many well-known server manufacturers offer multi-processor servers. Another way to increase server performance is to add memory, which allows the computer to work with more information at once. Again, this is a similar situation to the performance increase you see when people add memory to your desktop computer, only the amount of memory used on a server is an order of magnitude more than that used on the desktop. 

Network Load Balancing (NLB) and Advanced Memory Management
        NLB is another clustering technology.  It is used to make sure a server is always available to handle requests. NLB works by spreading incoming client requests among a number of servers that are linked together to support a particular application. A typical example is to use NLB to process incoming visitors to the business’ Web site. As more visitors come to the site, the business can incrementally increase capacity by adding servers. This type of expansion is often referred to as software scaling or scaling out.  

        Advanced Server also supports up to eight gigabytes (GB) of memory when used with processors supporting Intel’s Physical Address Extensions (PAE). Combined with support for eight-way SMP, this enhanced large memory support ensures that memory- and processor-intensive applications can be run on the operating system.

        The above analysis shows that there are several compelling reasons for upgrading to the Windows 2000 Server operating system. 

Reliability: No business can afford server downtime. Significant improvements in the Windows 2000 system architecture help deliver higher uptime than either Windows NT or competitive systems. The advanced server can provide businesses 99.999 percent uptime.  This level of uptime is also known as "five nines," and it equates to less than 5 minutes of downtime a year. 
        For the majority of businesses, four nines, or 99.99 percent uptime is adequate, as this equals less than one hour of downtime per year. The Aberdeen Group found that Windows 2000 Servers delivered 99.95 percent uptime right out of the box, before the servers were fully optimized for the environment, and before the IT staff had gotten up to speed using the new operating system. 

Availability: Even the most reliable servers are offline on occasion, if only for periodic maintenance. For critical applications, businesses often require a fallback mechanism to make sure users aren’t interrupted while a server is unavailable. The Advanced Server of the Windows 2000 Server Family let you increase your system’s availability using the clustering technologies included with the operating system, which let you couple servers together to support specific tasks. 

Performance:  The faster a server runs, the better it is. Advanced server shows that it doesn't have to be more expensive.  Windows 2000 Advanced Server delivers industry-leading performance for less than half the cost of the most scalable UNIX–based solution. 

In addition, Microsoft tests show that Windows 2000 Server is up to 49 percent faster when deployed as a file server. Moreover, Windows 2000 performance scales even better when additional CPUs are added, providing a performance improvement of up to 125 percent over Windows NT Server 4.0. Or, you can upgrade a print server to Windows 2000 Server and immediately experience a 135 percent improvement in pages printed per minute with five printers, and a 262 percent improvement with 100 printers. 

Scalability: Once you start building your business computing infrastructure on a particular operating system, you’ll want to be sure it can handle increased workloads as your business grows. That’s why the Windows 2000 Server Family includes three versions, each able to reliably and affordably handle larger loads. You can start with Windows 2000 Server, and move up as needed. For example, say your database grows quite large. Windows 2000 Advanced Server supported 7,500 concurrent sales and distribution users.

Conclusion

        Windows 2000 Advanced Server provides the features required for highly available and scalable systems. Because it includes features that help ensure that systems are always available, it is the right choice for running the applications that the business depends on. It is also the right choice for situations that require a high performance server, capable of supporting multiple processors and larger amounts of memory than Windows 2000 Server. Regardless of the size of an organization, if one has applications that simply must be available, Windows 2000 Advanced Server is the logical choice.
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