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Abstract
Microsoft’s SQL Server and BackOffice™ products running on Windows NT® Server have evolved to support huge databases and applications.  This paper outlines the history and current power of Microsoft SQL Server.  It shows that SQL Server scales down to small one-megabyte personal databases and scales up to giant hundred gigabyte databases used by thousands of people. SQL Server achieves this scalability today by supporting symmetric multiprocessing (SMP).  Beyond that, Microsoft SQL Server will scale out by partitioning a huge database into a cluster of servers, each storing part of the whole database, and each doing a part of the work. This clustering approach dovetails with the Windows NT Server Cluster architecture. Today, Windows NT Server and Microsoft SQL Server clusters provide high availability – but we are still in the early stages of this product evolution. Microsoft intends to extend its cluster architecture to accommodate modular growth, as well as to automate configuration, maintenance, and programming.

The Microsoft Desktop and Business Systems Division series of white papers is designed to educate information technology (IT) professionals about Windows NT Server and the Microsoft BackOffice family of products. While current technologies used in Microsoft products are often covered, the real purpose of these papers is to give readers an idea of how major technologies are evolving, how Microsoft is using those technologies, and how this information affects technology planners.

For the latest information on Microsoft SQL Server, check out our World Wide Web site at http://www.microsoft.com/sql or the Windows NT Server Forum on the Microsoft Network (GO WORD: MSSQL).
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 Introduction

Scalable Systems: SMP hardware systems and Clusters

Downsizing computer systems to client/server computing is widely discussed. Yet many successful companies face the opposite problem: they are upsizing their client/server applications. With every Internet and intranet user a potential client, applications face huge user and transaction loads. With the price of disk storage at 100$/Gigabyte, application systems are encouraged to store huge online databases.

Scalable systems solve the upsizing problem by giving the designer a way to grow the network, servers, database, and applications by just adding more hardware. Scalable computer systems can grow an application’s client base, database, and throughput without application re-programming. The scaled-up server should be as easy to manage as the smaller system – at least on a per-user basis.

A scaleable system allows the designer to start small, and grow the system as large as necessary.   If  the system is distributed, it may need small nodes, perhaps even portable computers that can store parts of the database and perform parts of the application.  Ideally, all the nodes of this distributed system will present the same operations and programming interfaces.    

Traditionally, most scaleup has been thorough symmetric multiprocessing (SMP): adding more processors, memory, disks, and network cards to a single server. Several vendors have shown that SMP servers can offer a ten-fold scaleup over uni-processor systems on commercial workloads.

At some point a single node hits a bottleneck. This shows up as diminishing returns or prohibitively expensive hardware. To grow much beyond a factor of ten, application designers have gravitated to a cluster architecture in which the workload and database are partitioned among an array of networks, processors, memories, and database systems. All the truly large systems are built this way. The IBM® MVS Sysplex and SP2, the DEC™ VMScluster, the Teradata DBC 1024, and the Tandem Himalaya series are all clustered systems. Ideally, this partitioning is transparent to the clients and to the application. The cluster is programmed and managed as a single system but it is in fact an array of nodes.

Cluster technology dovetails with and leverages distributed system technologies like replication, remote procedure call, distributed systems management, distributed security, and distributed transactions. The cluster approach has two advantages over increasingly larger SMP systems: (1) clusters can be built from commodity components and can grow in small increments, and (2) the relative independence of cluster nodes gives a natural fail-over and high availability design.

Microsoft SQL Server & Windows NT Server: Scalability on both SMP and Clusters

Microsoft Windows NT Server and Microsoft SQL Server support both SMP and Cluster architectures. SQL Server scales down to run on portable computers, and scales up to run in huge servers.  SQL Server delivers impressive peak performance for both client-server and data warehouse applications. Microsoft SQL Server and Microsoft Windows NT Server run on 2-way to 32-way SMP hardware systems – although the most common SMP hardware systems are 2-way and 4-way. Microsoft SQL Server has demonstrated excellent SMP scalability, both on audited benchmarks and in real applications.

Today a single 4-processor node can support up to 10,000 concurrent users accessing a Microsoft SQL Server storing billions of records on a 500 GB disk array. These servers are capable of processing more than 10 million business transactions per day. Larger SMPs can do even more. The combination of faster processors, more processors, and software improvements could more than double the rated performance of Microsoft SQL Server on SMP hardware systems. Microsoft will continue to leverage large SMP hardware systems as the technology matures.

Microsoft SQL Server 6.5 Scalability Today (December 1997)
(these are not hard limits, they are just the largest systems we have seen.)

Technologies
 Active Users
Throughput
DB Size

SMP, fail-over, parallel query, distributed transactions, SQL Enterprise Manager
10,000 per SMP 
10,000 transactions per minute
10 million transactions per day
500 GB

Microsoft SQL Server and Windows NT Server Scalability
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Microsoft plans to evolve Windows NT Server to support large processor and disk clusters. These plans are outlined in the paper Microsoft Windows NT Server Cluster Strategy, part number 098-63018. Today, Windows NT Server offers many cluster-wide services (security, naming, performance monitor, software asset management (System Management Server), transactions (Microsoft Transaction Server, Distributed Transaction Coordinator), distributed objects (DCOM), node and resource fail-over (Microsoft Cluster Server), and automatic IP address assignment (DHCP)). The Microsoft Transaction Server makes it easy to build 3-tier DCOM and Internet applications spread across nodes of a server cluster. Companies like Compaq, Data General, Dell, Digital Equipment Corporation, Hewlett Packard, IBM, Intel, NCR, Tandem, and SGI are building on Windows NT Server and are working with Microsoft to make Windows NT Server Clusters even more powerful. 

In 1997, Windows NT Server 4.0 Enterprise Edition added support for very large memory (up to 3GB of main memory data on Intel architectures) and support for two-node clustering.   NTS/EE also added out-of-the-box support for 8-way SMP servers.  Windows NT 5.0 will add support for 64-bit addressing (both DEC Alpha architecture and Intel Merced architecture.)  Many additional services are planned, including 16-node clustering, cluster load balancing, job scheduling, hierarchical storage management, and a scaleable directory service.

Microsoft SQL Server 6.5 Enterprise Edition, Scaleability, Clustering, and Fail-over

SQL Server 6.5 Enterprise Edition uses these Windows NT/EE features.  SQL Server uses the extra processors to run extra user threads.  It uses the larger main memory to store a main-memory cache of the database.   SQL server uses the NT Cluster Service to support symmetric virtual servers --  each SQL Server cluster node acts as a hot standby for the other, while still performing useful work.  

Microsoft SQL Server Enterprise Edition is an early user of clusters for high-availability fail-over support. Microsoft SQL Server 6.5, supports high-availability databases via fail-over from one node to another using the Windows NT Wolfpack technology [Clustering Support for Microsoft SQL Server: High Availability for Tomorrow’s Mission Critical Applications, Feb 1997, Part no. 098-68931]. 

Microsoft SQL Server also supports OLE Transactions through the Distributed Transaction Coordinator (MS DTC). OLE Transactions allows SQL Server to participate in transactions that span DB2/MVS™, UNIX™ and Windows NT nodes.  DTC supports the Xopen XA interfaces.  OLE Transactions also allow Microsoft SQL Server databases to be partitioned among multiple Windows NT Servers.  DTC automatically manages the work of transactions that span these nodes. In addition, the Microsoft SQL Enterprise Manager allows an operator to monitor and manage multiple SQL Servers from a single console.  As described later, Microsoft, Intel and Compaq built a 45-node cluster of computers that was able to process a billion transactions per day.  This cluster contained 20 SQL Servers, each storing one twentieth of the database.   MTS and DTC managed the application and data partitioning, and coordinated transactions involving more than one SQL Server.

Goals For The Future:  Scale-down, Scale-Up, and Scale-Out.
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Large-memory, large-SMP, high-availability clusters and OLE Transactions are the most recent steps towards Microsoft’s vision of super-servers built from clusters of Windows NT Servers. 

The 1998 version of SQL Server will scale down to small Windows95 and Windows98 systems.   It will offer disconnected operation for these systems to support mobile applications.   

At the other end of the spectrum, the same SQL Server code base will scale-up to huge multi-way SMPs with several hundred discs (multi-terabytes). These systems will support tens of thousands of online transaction processing users and will also support very large decision support and data mining workloads.   The 1998 version of SQL Server will offer parallel data access to these large databases by multi-threading complex queries - applying multiple processors and disks to a single query.   In addition, the next version of SQL Server supports advanced optimization techniques like hash-join for decision support queries.

Clusters will allow SQL Server to scale-out to arbitrary large databases.  Windows NT Server clusters will provide modular growth, allowing customers to buy just what they need, and grow the system by adding processing, storage, and network modules to the server as demand rises. Microsoft aims to make it easy to build and manage these super-servers – indeed, we want to bring the ease of plug-and-play to enterprise clusters. We hope to automate much of the work of configuring and managing a cluster. The clusters will offer high availability services by automatically reconfiguring to mask system failures.

Post 1998, Microsoft SQL Server will offer transparent access to data partitioned in such clusters. This is potentially a 100 terabyte database. Such a system should be big enough for most applications. If current price trends continue, in 2000 such a cluster could be built from commodity components for ten million dollars.

Once the clustering and transparent partitioning are in place, Microsoft SQL Server will implement automatic parallel access to the database.

The table below explains Microsoft SQL Server’s approach towards future scalable SMP and clusters.  The numbers cited are not hard limits, indeed, Sphinx is theoretically able to support exabyte-sized databases, but these numbers give a sense of how far Microsoft expects the tools to scale. 

Microsoft SQL Server Scalability Goals
(these are not hard design limits, they are suggested practical limits)

by year end
Technologies
 Active Users
Throughput
DB Size

1996
SMP, fail-over, parallel I/O, distributed transactions, SQL Enterprise Manager
5000  per SMP 
5000 tpm
5 M tpd
200 GB  

1997
SMP, fail-over

Distributed Server management
10,000 
per SMP

10,000 tpm

per SMP
500 GB 

1998
SMP Parallel Query
64-bit support

Scale down with Windows95, Windows98
25,000 
per SMP

25,000 tpm


2 TB / node



1999 and beyond
16 Node Clusters of 
Transparent Partitioning Cluster multi-site Parallel Query
with clusters, up to 200,000
>100,000

with cluster
100 TB / cluster

Scalability

Kinds of growth

As organizations grow and acquire more and more data, they must deal with increased transaction workloads and larger databases. Each major increment presents new challenges.

Scalability covers several kinds of growth:

[image: image5.wmf]
· Growing user population and network. If the user population doubles, the network and database workload probably does too.

· Growing database size. With databases commonly reaching hundreds of gigabytes, operations such as backup, restore, and load all can become bottlenecks.

· Growing transaction complexity. Application designers are building more intelligence into applications, relieving users of tedious tasks. Increasingly, applications are used for data mining and data analysis.

· Growing applications. As applications become easier and less expensive to build, organizations are using computers in new ways. These new applications increase the load on existing databases and servers.
· Growing numbers of servers. Clustered and distributed applications involve many nodes. As desktops and portable computers grow in power, they acquire local data stores and replicas of key data sources. Scalable systems allow a large number of nodes to be easily managed from a single location.

Scale-Down, Scale-up, Speed-up, and Scale-out

An ideal system improves linearly, that is, if you double the number of processors and disks, then throughput doubles (linear scale-up) or response time is cut in half (linear speed-up). Linear scaling is rarely achieved in practice because it requires that all aspects of the system be perfectly scalable. 

It is tempting to simplify scalability to a single metric like the number of processors a system can support. It may seem obvious, but many database applications are very I/O-intensive: adding CPUs to an I/O-bound system will not make it faster. Microsoft SQL Server running on today’s typical four-processor servers can achieve performance comparable to other software running on hardware with ten processors!   

SQL Server and Windows NT Server recently added support for 3GB of main memory and 8-way SMP support.  This reduces IO traffic and gives SQL Server a 50% performance boost.  Future versions of Windows NT Server will support 64-bit addressing.   This will allow SQL Server to have huge main memory databases.

The table below shows recent SMP-benchmarks of SQL Server and the best comparable results of the other database vendors. It shows that  Windows NT Server and Microsoft SQL Server 6.5 scales to huge throughput: supporting 12,000 users accessing a 1.2 terabyte database.   It shows that SQL Server and NT on an 8-way SMP have performance comparable to 8-way UNIX systems running DB2 and Informix, but the Microsoft solution is two or three times less expensive.     Oracle achieves impressive performance, but needs 24 processors and 3.3 million dollars to do it.  The main message is that SQL Server has excellent performance and is half to one third the price of the UNIX( solutions (notice the multi-million dollar prices of the UNIX systems).

Windows NT Server & Microsoft SQL Server vs. SMP UNIX® Solutions on the TPC-C Benchmark 
(these are the best SMP results of each vendor as of January 14 1998)

Database
Hardware
CPUs
tpmC
$/tpmC
System Cost

Microsoft® SQL Server 6.5 EE

Compaq® 
Proliant® 5500 
4
10,526
$33
$351,307

Microsoft® SQL Server 6.5 EE
ALR® 
Revolution 6x6
    6
13,089
$35
$459,524

Microsoft® SQL Server 6.5 EE
NEC 
Express5800 HV800
8
14,900
$59
$885,842

DB2® for Solaris® V.5.0
Sun® 
UltaEnterprise 6000
8
15,694
$89
$1,401,579

Informix® Online 7.3
SGI Origin 2000
28
25,309
$139
$3,519,011

Oracle® 8.0.3
Sun® 
UltaEnterprise 6000
24
31,147
$109
$3,391,878

The best metric is how well the system scales for your application. That is impossible to know in advance. But, you can estimate scalability by examining standard benchmarks and by looking at applications in related industries.

Scalability and Manageability

Performance is only a small part of the cost of ownership. System management and operation is often more expensive than the hardware and software. Larger systems can be difficult to design, program, administer, and operate. These issues are important for small systems, but they become very important when the systems scale up.

· Manageability. A scalable system should automate periodic and repetitive system management tasks. Operators should only be involved in exception situations that require administrative decisions. Even those tasks should have a graphical interface assisted by wizards.

· Continuous availability. The cost of downtime increases with system size. Paradoxically, larger systems have more components and so are more likely to break. Scalable systems must deliver continuous 7x24 availability. They must allow online operations (backup, recovery, reorganization, upgrades), and must mask hardware and software failures with automatic fail-over to another server.

· Price/Performance of Commodity hardware. Any solution must use cost-effective hardware platforms. Approaches based on specialized architectures are increasingly uneconomic.

Customer experience, magazine reviews, and independent studies have all shown that Windows NT Server and Microsoft SQL Server can dramatically reduce support and management costs when compared to non-Microsoft systems.

Scalable Hardware Architectures

Technology Trends Encourage Building Scalable Systems
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Technology advances and the wide adoption of computing have had some surprising results. Today, commodity components are the fastest and most reliable computers, networks, and storage devices. The intense competition among microprocessor vendors has created incredibly fast processing chips. Indeed, the most powerful supercomputers are built from such chips. Conventional water-cooled mainframes are moving to this higher-speed technology.

Commodity workstations and servers rival and often out-strip the performance of mainframes. The pace of change in this commodity market is so rapid that the “low end” is years ahead of the installed base of conventional mainframe and mini-computer architectures. The illustration to the left shows the astonishing speedup of microprocessors over time.

Commodity computer interconnects are also making extraordinary progress. Ethernet has graduated to 12 megabyte per second speeds (100 Mbps). Switched 100 Mbps Ethernet gives a hundred fold speedup in local networks at commodity prices. Asynchronous Transfer Mode (ATM), Gigabit Ethernet, Fiber-channel, and other new interconnection technologies offer a ten-fold increase over switched Ethernet.
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The entire computer industry uses the same basic 64Mbit DRAM chips that go into PCs. Memory prices for commodity machines are often three to ten times less than the price of the same memory for a proprietary machine.

The highest-performance and most reliable disks are 3.5” SCSI® discs. They have doubled in capacity every year, and are rated at a 50-year mean time to hardware failure. Today, the 4-gigabyte disk is standard, and 47-GB disks are available for high capacity applications. Next year 9GB drives will be replaced by 18-gigabyte drives for approximately the same price. In 1995 one thousand dollars bought 4 GB of disk capacity (see illustration at left). This is a thousand-fold improvement over the disks of 15 years ago. These low prices explain why typical servers are configured with 10 GB to 100GB of disk capacity today. Such disks cost $2,000 to $20,000. The chart also suggests that by the end of the decade, servers will typically have 100 gigabytes to 1 terabyte of disk storage. These will be very large databases.

Computer Architecture Choices: SMP hardware systems and Clusters

The proliferation of many processors, disks, and networks poses an architectural challenge. What hardware architecture best exploits these commodity components? No single architecture has emerged as a winner, but there is broad agreement that three generic architectures can provide scalability: (1) shared memory, (2) shared disk, and (3) shared nothing. Windows NT Server supports all these architectures, and will evolve in parallel as these architectures evolve.

Symmetric Multiprocessors
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SMP gives Vertical growth from small processors to SuperServers by adding more processors, disks, and peripherals to a single system. Beyond a certain point, this growth involves replacing existing equipment with a different system model.

Symmetric multiprocessing (SMP) grows a server by adding multiple processors to a single shared memory. The system grows by adding memory, disks, network interfaces, and processors. SMP is the most popular way to scale beyond a single processor. The SMP software model, often called the shared memory model, runs a single copy of the operating system with application processes running as if they were on a single processor system. SMP systems are relatively easy to program. They also leverage the benefits of industry-standard software and hardware components.

Microsoft Windows NT Server and Microsoft SQL Server are designed to scale well on SMP systems. They can scale to 32 nodes for some applications but the practical limits for general-purpose use today are:

· 12 processors

· 4 gigabytes of main memory (3 gigabytes for applications)

· 300 disk drives configured as 25 logical disks holding 800 GB with 4-GB disks, and holding 
        5 Terabytes if 23 GB disks were used.

· 12,000 active clients accessing an SQL server

These are the maximum sizes we have seen. Typical large servers are half this size or less. With time, Microsoft SQL Server, Windows NT Server, and hardware technology will improve to support even larger configurations.  The 1998 version of SQL Server, using Windows NT Server 5.0, supports 64-bit addressing, improved concurrency, improved parallel utilities, and an ability to address thousands of terabytes (petabyte) databases.

SMP Scalability

Today SMP is by far the most popular parallel hardware architecture. SMP servers based on industry-standard Intel® and Alpha AXP™ microprocessors deliver astonishing performance and price/performance for database platforms. Intel markets a 4-way SMP board based on the Pentium® Pro (P6) processor. Intel's SMP board is incorporated in servers from almost every hardware vendor.  Intel 4xP6 servers will be the workhorses of client-server computing for the next few years.

SMP systems become increasingly expensive to build as microprocessor speeds increase, The price steps are modest as a system scales from one processor to 4 processors. Going from 1 to 4 to 8 processors is relatively easy. Beyond 8 processors, prices rise steeply and the returns diminish.

At the software level, multiple processors concurrently accessing shared resources must be serialized. This serialization limits the practical scalability for individual applications in shared-memory SMP systems. These software bottlenecks in operating systems, database systems, and applications are as significant as the hardware limitations.

Nonetheless, SMP systems are the most common form of scalability. They will be the dominant species for many years to come. The appearance of Intel Pentium Pro, DEC Alpha, SUN UltraSPARC®, and SGI MIPS® SMP hardware systems gives very powerful and inexpensive SMP nodes.

Diminishing Returns on SMP Performance: 4-way nodes are very good.

Database
Hardware
CPUs
tpmC
$/tpmC
System Cost

Microsoft® SQL Server 6.5 EE

Compaq® 
Proliant® 5500
1
3898
$53
$205,861

Microsoft® SQL Server 6.5 EE

Compaq® 
Proliant® 5500
2
6856
$44
$306,331

Microsoft® SQL Server 6.5 EE

Compaq® 
Proliant® 5500
4
10,527
$33
$351,307

Microsoft® SQL Server 6.5 EE
ALR® 
Revolution 6x6
    6
13,089
$35
$459,524

Microsoft® SQL Server 6.5 EE
NEC 
Express5800 HV800
8
14,900
$59
$885,842

DB2® for Solaris® V.5.0
Sun® 
UltaEnterprise 6000
8
15,694
$89
$1,401,579

Informix® Online 7.3
Sun® 
UltaEnterprise 4000
14
15,462
$135
$2,077,487

Oracle® 8.0.3
Sun® 
UltaEnterprise 6000
24
31,147
$109
$3,391,878

The table above shows that Microsoft SQL Server running on Compaq can deliver good performance on a standard, widely available four-processor SMP.  It is designed using commodity hardware and delivers very cost-effective database support.  A 24-processor UNIX machine, using comparable processors, delivers less than three times the performance at over 16 times the cost.  Today, 10-way Intel SMPs and 14-way Digital Alpha SMPs are just beginning to run NT.  No audited TPC-C results were reported as of December 1997, but we expect impressive results soon.

Microsoft provides excellent commodity SMP hardware support today and continues to invest in this technology.

Cluster Architecture

[image: image9.wmf]
Windows NT Server clusters provide horizontal growth, or scale-out, allowing customers to add processing, storage, and network services to a pre-existing configuration. This picture shows the growth from a one-node cluster to a six-node cluster by adding one node at a time. A cluster can also be grown using super-server SMP nodes, but usually it is built with commodity components and commodity interconnects. Two interconnects are used for fault tolerance.

A cluster is a set of loosely-coupled independent computer systems that behave as a single system. The nodes of a cluster may be single-processor systems, or they can be SMP hardware systems. The nodes may be connected by a commodity network or by a proprietary very high-speed communications bus. The computers in a cluster cooperate so that clients see the cluster as if it were a single very high-performance, highly-reliable server. Because the cluster is modular, it can be scaled incrementally and at low cost by adding servers, disks and networking.

Cluster architectures allow you to scaleup to problems larger than a single SMP node. Microsoft believes that the cluster is the most economical way to achieve scalability beyond eight processors. When demand exceeds the ability of commodity SMP nodes, or when fault tolerance demands a second fail-over server, it is very attractive to use multiple nodes to form a cluster.

Microsoft SQL Server and Windows NT Server clusters will bring scalability and fault tolerance to the commodity marketplace. Microsoft is building clustering technology directly into the Windows NT Server operating system. This technology will work well with commodity servers and interconnects – and it will be able to leverage special hardware accelerators from vendors like Compaq, Digital, and Tandem. Microsoft BackOffice products such as Microsoft SQL Server, Internet Information Server, and Exchange, will be enhanced to take advantage of this clustering support. Many 3rd party products are also being ported to this architecture. A later chapter of this white-paper discusses Microsoft’s strategy to support clustering in both Windows NT Server and Microsoft SQL Server.

Shared Disk and Shared Nothing Clusters
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There are two basic software models for clusters: shared-disk and shared-nothing. In a shared-disk cluster, all processors have direct access to all disks (and data), but they do not share main memory. An extra layer of software called a distributed cache or lock manager is required to globally manage cache concurrency among processors. Digital’s VMS™ cluster and Oracle's Parallel Query Option are the most common examples of a shared-disk parallel database architecture. Since the lock or cache manager serializes access to data, the shared-disk cluster has some of the same scalability limitations as shared-memory SMP systems.

The shared-nothing cluster architecture avoids the exotic interconnects and packaging of a scalable shared disk cluster by connecting each disk to one or two servers. In a shared-nothing cluster, each node has its own memory and disk storage. Nodes communicate with one another by exchanging messages across a shared interconnect. Each node in a shared-nothing cluster is a free-standing computer with its own resources and operating system. Each is a unit of service and availability. Each node owns and provides services for some disks, tapes, network links, database partitions or other resources. In case of node failure, the disks of one node may fail over to an adjacent node – but at any instant, only one node is accessing the disks.

Proprietary shared-nothing cluster solutions have been available for several years from Tandem, Teradata, and IBM . These solutions all depend on exotic hardware and software, and so are expensive.

Scalable Software and Applications Architectures

Kinds of Parallelism
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Software and Applications running on an SMP or cluster must use parallelism to benefit from the many disks and processors that these scalable architectures provide. There are two generic kinds of parallelism:

Pipeline parallelism in which a task is broken into a sequence of steps. Each step of the sequence is done in parallel. The result of one step is passed to the next step. An industrial assembly line is a good example of pipeline parallelism.

Partition parallelism breaks a big task into many little independent tasks that can be done in parallel. Having multiple harvesters collect grain from several fields is a typical example of partition parallelism.

Microsoft SQL Server provides a good example of both partition and pipeline parallelism when reading disks. By striping data across many disks, each disk can deliver a part of a large data read -- that is partition parallelism. Microsoft SQL Server exploits 3-deep pipeline parallelism by having one task issue pre-fetch reads to the disks, while another Microsoft SQL Server task processes the data, and passes it back to the application task

Windows NT Server Supports Parallel Processing and Parallel IO

Windows NT Server was designed for SMP hardware systems. Windows NT Server is a fully threaded operating system that provides a rich set of synchronization primitives. The shrink-wrapped version of Windows NT Server is enabled for four-way SMP, the Enterprise Edition is enabled for 8-way SMP. Larger SMP hardware systems are not yet a commodity product and so the operating system is generally packaged with the hardware. Companies like Digital, Intergraph, NCR, and Sequent, who build 10-way and 32-way Windows NT Server-multiprocessors, modify Windows NT Server for their hardware and ship it with the hardware package.

Windows NT Server Parallel IO

Windows NT Server also has built-in disk partitioning. It allows logical volumes to be spread across multiple physical volumes. Each logical volume can be an individual disk or a RAID set. Windows NT Server has software support for RAID 0 (striping a logical volume across multiple physical volumes), RAID 1 (disk mirroring replicating data on multiple disks), and RAID 5 (fault-tolerant store where one disk stores parity for data on the others.)  This software support lets Windows NT Server customers build reliable storage with commodity controllers and disks. RAID also offers partition parallelism by spreading data among multiple disks that can be read in parallel.

Windows NT Server can read individual commodity SCSI disks at their rated speed of 10 MB/s.  It can drive SCSI controllers at speeds of 30 MB/s.  By using a PCI-based machine and by striping data across four SCSI controllers, a single commodity Intel Pentium Pro® running Windows NT Server was clocked reading a disk array at 70 MB/s.  A single Pentium processor can read or write data at 200 gigabytes per hour. These are impressive numbers for any computer, but they are especially impressive when using commodity single-processor systems. By using multiple processors and multiple PCI busses, SMP systems can read and write data at even higher speeds and still have power left over to analyze and process the data.  This is important for data intensive operations like data loading, backup, data indexing, and data mining.

Microsoft SQL Server Scalability on SMP hardware systems

Microsoft SQL Server Scalability Architecture

Microsoft SQL Server is designed to make full use of Windows NT SMP capabilities: threads and the Windows NT Server scheduler. Each Windows NT Server node typically has a single Microsoft SQL Server address space managing all the SQL databases at that node. SQL Server runs as a main address space with several pools of threads. Some threads are dedicated to housekeeping tasks like logging, buffer-pool management, and servicing operations requests, and monitoring the system. A second larger pool of threads performs user requests. These threads execute stored procedures or SQL statements requested by the clients.
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Microsoft SQL Server is typically used in a client/server environment where clients on other machines attach to the server and issue either SQL requests, or more typically issue stored procedures usually written in the Transact-SQL® language. Clients may also be co-located at the server node. Microsoft SQL Server uses a built-in TP-monitor facility, Open Data Services, to support large numbers of clients. In practice, this has scaled to 5,000 concurrent clients. Beyond that size, it makes sense to either partition the application into a cluster of nodes, or use a TP-monitor to connect clients to SQL server. All common TP Monitors, such as CICS™ and Encina®, Tuxedo™, and Top End™, have been ported to Windows NT Server and interface with Microsoft SQL Server.  Microsoft Transaction Server( imbedded in Windows NT Server as a native transaction processing monitor and object request broker.  It can dispatch client requests to SQL Servers and to application servers.

Microsoft SQL Server has devoted considerable effort to achieving near-linear speedup on SMP machines. Many benchmarks have demonstrated this. Two notable examples are the DEC Alpha TPC-C Benchmark and the Intergraph benchmark.

Benchmarks showing Microsoft SQL Server SMP scalability on TPC-C

There is no universally accepted way to measure scalability. However, useful information can be gained from Transaction Processing Performance Council (TPC) benchmarks. The TPC is a non-profit organization that defines industry-standard transaction processing and database benchmarks. Members of the council today include all major database vendors and suppliers of server hardware systems. They have defined a series of benchmarks, TPC-A, TPC-B, TPC-C, and TPC-D.

TPC-C, is the industry-standard benchmark for measuring the performance and scalability of OLTP systems. It exercises a broad cross-section of database functionality including inquiry, update, and queued mini-batch transactions. The specification is strict in critical areas such as database transparency and transaction isolation. Many consider TPC-C a good indicator of “real world” OLTP system performance. Independent auditors audit the benchmark results, and a full disclosure report is filed with the TPC. These reports are a gold mine of information about how easy it is to use the various systems and how much the systems cost.   The audited results in the figure at left show that Microsoft SQL Server 6.5 EE and Windows NT Server 4.0 deliver excellent SMP scalability for up to four nodes.   

[image: image19.wmf]The graph at left gives a sense of how much Microsoft SQL Server and Windows NT Server have improved over the last three years on commodity processors. It shows that on the debit/credit benchmark, throughput increased from 94 tps to over 1,400 tps on a single processor – this represents a 120% annual growth rate. In part, this 15-fold improvement comes from hardware advances: the processor speedups, larger memory, and improved disks. A major component of these improvements came from Microsoft SQL Server and Windows NT Server. New SMP and database algorithms in Windows NT Server and Microsoft SQL Server exploit these hardware advances. The result is a huge improvement in just three years. We expect these software and hardware improvements to continue for several more years.
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The performance improvements of Microsoft SQL Server on the TPC-C benchmark over time are just as impressive.  The graph at left shows the peak throughput and peak price-performance reports of SQL Server since the first TPC-C report in October 1995.    The performance has gone from 2455 transactions per minute to 14,900 transactions per minute.  The price has dropped from 242 dollars per transaction to 35 dollars per transaction.  This is approximately a 600% performance improvement and a 700% price improvement. Annualized, these are 250% per year improvements in price and performance. 

A single Microsoft SQL Server and Windows NT Server can support thousands of users accessing a database containing billions of records. Such systems are capable of supporting a user community exceeding 30,000 or a much larger community of Internet users who are occasionally connected to the server. Just to give a sense of scale, the largest American banks have about 10,000 tellers and the largest telemarketing organizations have less than 10,000 active agents. So, these systems could support the traditional front-office of huge corporations.

As a demonstration, the SQL Server team built a large multimedia database, called Terra-Server.  It stores a terabyte of satellite images of the earth - 3 million square kilometers in all.  The images are stored on 140 million database records on 324 DEC StorageWorks disks.  The server was demonstrated in 1997 and will be on the Internet in the Spring of 1998.  A second demonstration, using SQL Server 6.5 partitioned a billion-record banking database among 20 SQL Servers each running on one of twenty nodes.    The database partitioning was managed by the application.  Microsoft Transaction Server and the Distributed Transaction Coordinator were used to coordinate transactions that involved more than two Servers.

These examples all show that SQL Server is able to handle huge transaction volumes (millions per day), huge user communities (tens of thousands) and huge databases (hundreds of gigabytes).   The product has been improving by a fact of two or three each year. The improvements are partly due to faster and less expensive hardware.   In addition, SQL Server itself has been improving very rapidly.  We believe that both the hardware and software improvements will continue this blistering pace for the foreseeable future.

Clusters: Horizontal Growth

Clusters: Divide and Conquer

Every SMP system has a maximum size: a maximum number of nodes, memory, disks, and network interfaces that can be attached to the system. To go beyond these limits, the software architecture must support a cluster or network of computers cooperating to perform the common task.

All the largest computer systems are structured as clusters. The largest known database, the Walmart Stores system, runs on a NCR®/Teradata cluster of 800 Intel processors accessing approximately 4000 disks. IBM MVS/Sysplex systems, Tandem Himalaya systems, and Digital VMScluster systems support other large databases.

Clusters work by partitioning the database and application among several different nodes (computers.) Each node stores a part of the database and each performs a part of the workload. The cluster grows by adding nodes and redistributing the storage and work to the new nodes. This growth and redistribution should be automatic and require no changes to application programs.

Partitioned data is used in centralized systems to scaleup capacity or bandwidth. When one disk is too small for a database, the database system partitions it over many disks. This same technique is used if traffic on a file or database exceeds the capacity of one disk. This partitioning is transparent to the application. The application accesses all data on all the disks as though it were on a single disk. Similarly, clients are partitioned among networks to scaleup network bandwidth. Clusters generalize this partitioning to spread the computation among cluster nodes. The key challenge is to make this partitioning transparent to the customer so that a cluster is as easy to manage and program as a single system.

Clusters: Growing beyond SMP limits

Clusters have several advantages. The most obvious is that they can grow to huge sizes. By building clusters from SMP nodes, one can scaleup an application by a factor of ten or a hundred. Indeed, Digital, Tandem, and Teradata have many hundred-node clusters in production today.

Clusters of Commodity Components are Economical

Clusters can be built with high-volume components that are relatively inexpensive. Relatively few high-end SMP machines are sold -- relatively few customers will buy a 20-way SMP. So, 20-way SMP hardware systems are expensive because the engineering cost is amortized over relatively few units. Inexpensive clusters can be built with commodity four-way SMP hardware systems. This means they have superior price/performance. In addition, because they are built from commodity components, commodity clusters can grow in smaller increments. You can add disks or nodes or network cards as needed rather than having to buy a huge new box each time you grow.

Availability via Fault Tolerance

By partitioning data and work, clusters provide firewalls that limit the scope of failures. When a node fails, the other cluster nodes continue to deliver service. By replicating data or by allowing storage and network devices to fail over to surviving nodes, the cluster can provide uninterrupted service.

In summary, clusters have substantial advantages. Microsoft believes that commodity SMP hardware systems will be the building blocks for clusters. Availability, scalability, and economics will demand that large systems be built as arrays of these commodity components. SMP hardware systems will provide vertical growth of nodes from single-processor systems to large SMP hardware systems. Clusters will provide horizontal growth by combining these SMP hardware systems into Windows NT Server clusters.

Distributed Systems Techniques Give Cluster Transparency

Distributed systems techniques are the key to building transparency into clusters. By structuring applications and systems as modules which interact via remote procedure calls, applications become more modular, and they can be distributed among nodes of the cluster. The client calls upon a service by name. The procedure call either invokes the service locally, or uses a remote procedure call if the service is remote.

Microsoft has invested heavily in structuring its software as components that interact via remote procedure calls. The resulting infrastructure is variously called OLE (object linking and embedding), COM (component object model), and DCOM (distributed COM), and ActiveX (the Internet-centric extensions of COM). Many aspects of COM are in place today and more are coming soon. In particular, with Windows NT Server 4.0 and Microsoft SQL Server 6.5 Microsoft is delivering:

DCOM: distributed invocation of objects in a network based on remote procedure calls.

OLE Transactions (also called Distributed Transaction Coordinator) that allows applications to do work at many Microsoft SQL Server database partitions and automatically (transparently) get the ACID distributed transaction semantics.

OLE DB allows Microsoft SQL Server and other data integrators to access data from any data source.  OLE DB interfaces are being built for almost all data sources.  Most Microsoft data storage components have an OLE DB interface (e.g., Exchange, Directory Services, Word, Excel, SQL, ...), and OLE DB interfaces are rapidly appearing for legacy data stores like VSAM, RMS. 

The Microsoft Transaction Server recently became a core part of Windows NT 4.0.   It allows any object to be safely and efficiently invoked.  One program can invoke other programs running anywhere in the network.  It combines the features of a transaction manger with the features of an object request broker (ORB).  It is the core of Microsoft's distributed object mechanisms.  MTS also includes a reliable queuing mechanism that allows applications to issue deferred invocations (message-oriented middle-ware).  These queues work for disconnected nodes as well, allowing them to submit work that will be processed when the node reconnects to the main network.

Windows NT Server already supports these features along with many other cluster facilities including cluster security (domains), cluster software management (System Management Server), cluster naming (Distributed Name Service), and cluster performance monitor (Perfmon). Microsoft SQL Server complements these facilities with management tools built into the Microsoft SQL Server Enterprise Manger that allow it to manage and monitor an array of Microsoft SQL Servers.

In 1998, , Windows NT Server and SQL Server will extend many of these interfaces and will incorporate facilities to manage and balance application servers across a cluster of many nodes. The NT 5.0 Directory Services component will track objects and give clients transparent access to them.  The cluster will have a common console and a simple management model for all the components. Windows NT Server’s and Microsoft SQL Server’s goal is to make the cluster as easy to manage and use as a single large system. Clusters will have the added benefit that fault tolerance masks many system faults and provides highly available services.

High Availability Databases with Microsoft Cluster Server (MSCS)
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Microsoft SQL Server 6.5 Enterprise Edition offers fault-tolerance and high availability by providing fail-over from one server to another when the first server fails or needs to be taken out of service for maintenance. The fail-over mechanism works as follows: Two Windows NT Server Enterprise Edition servers can be configured as a cluster. These two servers can support two SQL Servers.  Each server manages a partition of the application database.  So far, this is just standard SQL Server technology.

With SQL Server Enterprise Edition, each SQL Server can be made a virtual server that continues to offer service, even if the underlying NT node is taken offline by a fault or for system maintenance.   To achieve this, the SQL Server databases are placed on shared SCSI disks accessible to both servers.  If one server fails, the other server takes ownership of the disks and restarts the failed server on the surviving node.  The restarted SQL server recovers the database and begins accepting client connections. For their part, clients reconnect to the virtual server when the primary server fails.  MSCS allows the virtual server name and IP address to migrate among the nodes, so that clients are unaware that the server has moved.

SQL Server fail-over is completely automatic. The whole process of detecting and recovering from failure takes only a few minutes. When the failed node is repaired, it is restarted and it becomes the new backup server. If desired, the Microsoft SQL Server can fallback to the original server when it is repaired.  SQL Server EE provides a wizard to set up virtual servers.  Once configured, the virtual servers look just like any other SQL Server in the network -- except that they can tolerate hardware failures.    

Data Replication for Data Marts and Disaster Recovery

Data replication helps configure and manage partitioned applications. Many applications naturally partition into disjoint sections. For example, hotel, retail, and warehouse systems have strong geographic locality. The applications and databases can be broken into servers for geographic areas. Similarly, customer care, salesforce automation, and telemarketing applications often have this strong partitioning. Nonetheless, all these applications need some shared global data. They also need periodic reporting and disaster recovery via electronic vaulting.

Data replication helps solve these problems by automatically propagating changes from one database to another. The replication can propagate changes to a Microsoft SQL Server system at a remote site for disaster recovery. Then, in case the primary site fails, the backup site can recover and offer service.

The same mechanism can be used to allow one site to act as a data warehouse for data capture OLTP systems. The data warehouse in turn may publish its data to many data marts that provide decision support data to analysts. Some applications dispense with the data warehouse and have the operational systems publish updates directly to the data marts.

Microsoft SQL Server’s data replication system is both powerful and simple to use. A graphical user interface in SQL Enterprise Manager allows the administrator to tell operational databases to publish their updates and allows other nodes to subscribe to these updates. This publish-distribute-subscribe metaphor allows one-to-one and one-to-many publication. Cascading distributors can scale the replication mechanism to huge numbers of subscribers. Replication is in transaction units: so each subscriber sees a point-in-time consistent view of the database.

Microsoft SQL Server applications routinely publish tens of megabytes of updates per hour. Publication can be immediate, periodic, or on demand. Replication is fully automatic and very easy to administer.

Partitioned Data and Data Pipes

Microsoft SQL Server has always allowed customers to partition their database and applications among SQL servers running on several nodes. Clients connect to an application at one of the servers. If a client's request needs to access data at another node, the application can either access the data through Transact SQL or it can make a remote procedure call to the Microsoft SQL Server at the other node.

For example, each warehouse of a distributed application might store all the local orders, invoices, and inventory. When an item is backordered or when a new shipment arrives from the factory, the local system has to perform transactions that involve both the warehouse and the factory SQL servers. In this case, the application running on an Microsoft SQL Server at the warehouse can access the factory data directly or it can invoke a stored procedure at the factory Microsoft SQL Server. OLE Transactions and Microsoft SQL Server automatically manages the data integrity between the factory and the warehouse.

Once data and applications are partitioned among multiple Microsoft SQL Servers in a cluster, there needs to be a convenient and high-performance way to move data among these servers. Data Pipes make it easy to ship data between servers by capturing result sets returned by remote procedure calls directly in node-local tables. This approach can be used as an alternative to distributed query by many applications.

Distributed Transactions: OLE Transactions and DTC

Prior to Windows NT Server 4.0, partitioned Microsoft SQL Server applications had to explicitly manage distributed transactions by calling Microsoft SQL Server’s prepare and commit verbs of the two-phase commit protocol. With the new OLE Transactions, applications just declare BEGIN DISTRIBUTED TRANSACTION and from then on the Distributed Transaction Coordinator (DTC) automatically manages the transaction. DTC is an integral part of Windows NT Server, and one more step towards a full Windows NT Server cluster facility.

The distributed transaction coordinator also connects Microsoft SQL Server to the open transaction standard X/Open™ XA. Clients can connect to transaction processing monitors like CICS, Encina, Tuxedo, and Topend that in turn route requests to the Microsoft SQL Servers. The use of transaction processing monitors is another approach to distributing the application by using the TP Monitor to route transactions to the appropriate servers. The TP Monitor also allows Microsoft SQL Server to participate in transactions distributed across many nodes.

Windows NT Server includes Microsoft Transaction Server, an imbedded transaction monitor.  MTS dispatches client requests to application servers.

Microsoft SQL Server has a companion product, Open Data Services, that is often used as a front-end process to Microsoft SQL Server, either for protocol translation (from foreign protocols to ODBC or DB-Library), or as a simple message dispatcher among multiple SQL servers at multiple nodes.

All these approaches make it relatively easy to partition data and applications among multiple SQL servers in a cluster.

Transparent Partitioning and Parallel Database Techniques

Everything described so far exists. You can acquire and use it today. Indeed, many customers are installing Microsoft SQL Servers, scaling up to 4-way SMP hardware systems and then scaling beyond that by partitioning their databases and applications. Often, these partitions are placed close to the actual data users: data collection is placed in the retail outlets, a data mart of recent activity is placed in the accounting group, and a data warehouse is placed in the planning and marketing group. Each of these applications is fairly separate and partitions naturally. In addition, the data flows among the groups are well defined. Replication and data pipes make it easy to move data among servers. The systems are very scalable. The graphical and operations interfaces combined with Visual Basic® scripting are used to automate the operation of many SQL servers.

Over the next few years, Microsoft SQL Server expects to add transparent partitioning of data among SQL servers. This will allow partitioned data without having the application be aware of the partitioning – often called partition transparency.

After partition transparency is in place, the Microsoft SQL Server group expects to provide parallel query decomposition. That is, large data queries typical of decision support applications will be decomposed into components that can be independently executed by multiple nodes of a partitioned database.

One Billion Transactions Per Day: An Example of User-Partitioning

To demonstrate these ideas, Microsoft, Intel, and Compaq cooperated to build a large (140 cpu, 45 node, 4 terabyte) system running the DebitCredit transaction in a classic three-tier DCOM plus SQL Server application.    Twenty front-end nodes simulated 160,000 connected users submitting transactions at the rate of 14,000 transactions per second.  Twenty server nodes each stored 1/20th of the database in an SQL Server.  The client nodes simulated the network an made DCOM calls to objects on the client which in turn made ODBC calls to the servers.   The SQL Servers collectively stored 1.6 billion account records and were sized for 30 billion history records.   The servers ran 85% of the transactions locally, and 15% of the transactions were remote.  The Distributed Transaction Coordinator coordinated the distributed transactions.  Five nodes were dedicated to this DTC function.

The system is being run continuously at the Microsoft Executive Briefing Center.  It processes about 1.1 billion transactions each day.    This is about five times more transactions than the travel industry, 10 times more than all the credit card transactions in a day, and a thousand times larger than the largest stock exchange.

Microsoft built this system to show that SQL Server, Windows NT Server, and MTS really do scale.

Microsoft SQL Server and Windows NT Server Manageability

It is relatively easy to build huge systems with Microsoft SQL Server. Microsoft provides easy installation of the operating system and database using graphical tools and wizards. SQL Server also includes wizards to set up operational procedures.

But, because these systems involve thousands of client systems, and huge databases, manageability is the real challenge. Managing and operating a computer system has always been a major part of the cost-of-ownership. When hardware and software prices plummet, the residual management cost becomes even more significant. Loading, dumping, and reorganizing 100 Gigabyte databases is a challenge. At the 3 MB/sec data rate of most tape drives, it takes ten hours to dump a 100 GB database with one tape drive. Defining and managing the security attributes of 10,000 different users is a daunting task. Configuring the hardware and software for 10,000 clients is another time consuming task.

Microsoft recognizes that manageability is the largest barrier to scalability. Microsoft’s solution to these problems is described in detail in another white paper, which describes Microsoft’s Enterprise Manager, and in the product documentation. This section summarizes Windows NT Server’s and Microsoft SQL Server administrative facilities.

Scalable Windows NT Server Management
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Managing the software and hardware configurations of thousands of clients is probably the most challenging task of operating large client-server systems. Windows NT Server and Microsoft’s System Management Server automate many of these tasks. First, Windows NT Server Security provides a domain concept and a single logon for each application running on Windows NT Server. Windows NT Server security provides user groups. Large user populations can be managed by authorizing groups and adding users to groups. The Windows NT Server security mechanism works as a collection of security servers (domain controllers) spread among the network nodes. This distribution provides both scalability and availability. Individual domains have been scaled to over 40,000 users. Windows NT Server security scales beyond that size by partitioning into a multi-domain architecture with trust relationships among domains. The security system has both a programmatic and an intuitive graphical interface that allows any node to manage the network security.

Microsoft’s System Management Server allows a single administrator to manage the software configuration, licensing, and upgrades of tens of thousands of clients. System Management Server automates most tasks, and tries to minimize exception situations that only an expert can solve. To give another example, the Windows NT DHCP protocol automatically assigns TPC/IP addresses to nodes on demand, thereby eliminating time-consuming and error prone tasks, allowing node mobility, and conserving the address pool.
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Windows NT Server has built-in tools to log errors, manage disk space, set priorities, and monitor system performance. All these tools can manage a cluster of client and server nodes. The illustration at left shows the performance monitor at one node tracking the CPU and network utilization of several nodes. Each Windows NT Server node has over 500 performance counters for it’s internal behavior. Microsoft SQL Server, Microsoft Exchange, and many other products ported to Windows NT Server integrate with Windows NT performance monitor. Indeed, Microsoft SQL Server adds over 75 performance counters and integrates with the Windows NT Server event log to announce events.
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Scalable Microsoft SQL Server Management

Microsoft SQL Enterprise Manager is a breakthrough in managing database servers. It gives administrators a visual way to manage and operate many SQL systems from a single console. The graphical interface has several wizards built in to help set up and automate standard tasks. The key features of the SQL Enterprise Manager are:

· A graphical administration interface to control and monitor the operation of many Microsoft SQL Servers and the clients accessing them.

· A job scheduler that runs periodic administrative tasks such as dumps, reorganizations, and integrity checks.

· A Distributed Management Objects mechanism that allows administrators to automate exception handling and to automate tasks by writing Visual Basic scripts or letting a wizard write the script. These procedures can use Email and a TAPI-based beeper system to report results or notify operators when their attention is needed.

· An extension mechanism that allows third parties to add new administrative tools.

· A fully graphical interface to configure and manage database replication.

SQL Enterprise Manager includes wizards to set up routine operations. It provides a wizard to to setup automitic backup, reorganization, and operations tasks.  It provides another wizard to routinely publish web pages from the database to an Internet or intranet.  It also provides wizards to help set up data replication, and answer wizards that guide the operator through the online manuals.

Backup Rates for Microsoft SQL Server
1 Hour
 80GB


Utilities to load, dump, recover, check, and reorganize large databases are key to operating a system with huge databases. Backing up a 100 GB database using a single high-performance tape drive will take over 10 hours. By using multiple disks and tapes in parallel, Microsoft SQL Server and Windows NT Server have shown a sustained dump rate of 80 Gigabytes per hour to tapes. This benchmark was IO limited, with more tapes and disks, the dump rate could have been even faster. The SQL Enterprise Manager job scheduler, using commodity tape robots, orchestrates the backup/restore process. These dumps can either be done at full-speed or they can be done in the background at a slower rate. By doing incremental dumps and by increasing the degree of parallelism, huge databases can be dumped in a few hours.

Examples of Scalable SMP applications.

Looking at specific examples helps understand how Microsoft SQL Server is used in practice.

AIM

AIM Management Group is a large mutual fund manager with over 1,000 employees managing more than $40 billion of assets. AIM uses SQL for both online transaction processing and for data warehousing. The data warehouse stores shareholder account data and mutual fund transaction data. It is growing from 20 GB to 50GB. The data warehouse receives up to 500 MB of new data each day within a 2 hour window. The application runs on a 4-way Intel Pentium SMP.

Aristotle

Aristotle Publishing provides a 125 million-record Microsoft SQL Server database containing public voter-registration data for the United States. This 90GB data warehouse application runs on Microsoft SQL Server 6.5 and Windows NT Server 4.0. The server is a dual processor Intel Pentium. Over a thousand clients access this database to find voter patterns and preferences. Aristotle is now using Microsoft SQL Server to develop a second application involving 60 million state automobile drivers license records.

CITS

Microsoft CITS is a mission-critical OLTP application key to our product and customer support. It is based on Microsoft SQL Server 6.5 and Windows NT Server 4.0. CITS supports more than 3,600 concurrent users connected via the Microsoft network from all over North America. It has been lab-tested with 5,000+ concurrent users. The database is about 10 GB containing of customer and product data. A four-way Pentium Compaq server with 1GB of RAM and a 52 GB RAID5 disk array supports it. The system is replicated on a hot-standby machine in a second building by sending the database log to the standby machine. The standby can take over within 5 minutes. The system provides better than 99.5% uptime.

The Potomac Group

The Potomac Group provides Medicaid eligibility verification services to doctors and hospitals in 20 states. The system consists of two DEC Alpha 2100s running Windows NT Server 4.0 and Microsoft SQL Server 6.5.  A StorageWorks RAID array stores the 10 GB database. The application software, in combination with DECmessageQ, allows one of the servers to fail-over to the other server in a matter of seconds, routing all new transactions to the surviving server. The system has been benchmarked at over 4,000 transactions per minute.

TPC-C

The largest WindowsNT® TPC-C Benchmarks have about 12,000 clients accessing a database of over 200 disks holding over 1,200 GB. This includes log space, index information, and metadata. The largest table in the 14,900 tpmC benchmark is the OrderLine table which is sized for  over eleven billion 54-byte records. The other tables increase the core database size, to nearly 400 GB. Indices, fragmentation, and slack for database growth, and the recovery log grow this to over 700GB. More details can be found on http://www.tpc.org. The graph on the left summarizes the status of TP-C benchmarks on Windows NT Server platforms as of December 1997.

Billion Transactions Per Day

In May 1997, Microsoft demonstrated a 45-node cluster running SQL Server 6.5 and MTS 1.0.  That cluster performed a billion DebitCredit transactions. The cluster had 145 processors and nearly 800 disks.  It had a 3 billion record database partitioned among 20 SQL Servers.  Five nodes acted as transaction coordinators.  20 nodes performed the workflow function, ran the transaction server, and simulated a network of 160 million clients submitting transactions at a rate of 14 thousand transactions per second.   This benchmark demonstrates that SQL Server can scale to huge databases.   At the same time, Microsoft demonstrated the next version of SQL Server managing a one-terabyte database of satellite image data.   

Summary

Windows NT Server and Microsoft SQL Server scale up to huge databases on a single SMP and scale out to multiple servers each executing a part of the application and storing a partition of the database. SQL Enterprise manager makes it easy to configure and manage these servers. OLE Transactions, replication and data pipes make it easy to move data and requests among them.

Today, a single Microsoft SQL Server can support over 10,000 active users connected to a single server via ODBC. These servers can process several million transactions in an eight-hour day. They support databases with billions of records spread across a hundred disks holding hundreds of gigabytes.

Microsoft SQL Server performs these tasks with unrivaled price/performance and ease of use. The performance of Microsoft SQL Server, Windows NT Server, and the underlying hardware have more than doubled each year for the last 3 years. We expect this trend to continue for several more years.

The addition of OLE Transactions, automatic fail-over, and large main memory are the most recent steps towards Windows NT Server Clusters of Microsoft SQL Servers that can scale both vertically and horizontally.

SQL Server has impressive scalability today.  Even more impressive performance is expected in future releases.

For the latest information on Microsoft SQL Server, check out our World Wide Web site at http://www.microsoft.com/sql or the Microsoft SQL Server Forum on the Microsoft Network (GO WORD: MSSQL).
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Clusters of nodes can have disks and devices served to a particular node, or they can allow any node to access all the devices.   It is easier to build the shared-nothing clusters from commodity components.
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The two kinds of parallelism: partition parallelism and pipeline parallelism.
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Throughput increase is near linear for Microsoft SQL Server 6.5 EE on one, two, and four processor Compaq Proliant servers.  This linear growth shows that SQL Server and NT work well on multiprocessor SMPs.  TPC-C results as of January 14, 1998,  �Compaq ProLiant 5500, 3898 tpmC, 52.81 $/tpmC, Compaq ProLiant 5500, 6856 tpmC, 44.68 $/tpmC, Compaq ProLiant 7000, 11056 tpmC, 39.25 $/tpmC
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SQL Server's performance and price/performance of have improved dramatically over time. These charts show progress on the TPC-C benchmark from 1995 to 1997.





�SQL Server 6.5 Enterprise Edition supports high availability databases.  It allows customers to partition a database and application between two Windows NT Servers.  During normal operation, each server does half the work.  If one of the two servers fails, the databases and SQL Server migrates to the surviving node. This migration and recovery takes a minute or two, then the failed database is back in operation and able to deliver service.





A Synopsis of Sphinx: The 1998 version of SQL Server





The 1998 version of SQL Server, code named Sphinx, has many scalability features. Sphinx will scale-down to desktops and portables, including those running Windows95 and Windows98.   Sphinx supports mobile multi-site databases using merge replication.  It also supports transactional replication for system-of-record applications.  These features are important for applications like data-marts and sales-force automation.    The focus in this white-paper is on scale-up to Windows NT 4.0 and 5.0 servers.  The key Sphinx scale-up features can be summarized as follows.





The SQL Engine has been enchanced to support both high-speed transaction processing, and also demanding data warehouse applications.   Sphinx has a much more sophisticated query optimizer and query execution engine that uses hybrid-hash joins and merge joins.  It executes these relational operators using parallel threads to fully utilize multi-processor and multi-disk systems.    The query processor has many unique innovations including hash teams, joining indexes to extend the scope of covering indices, and bit-vector filtering within hash joins.  The query executor uses large main memories, large asynchronous IO, and intra-query parallelism for good SMP performance on decision support queries. Indeed, the Sphinx utilities derive most of their parallelism from the plans generated by the query optimizer. The optimizer has many special techniques for star schemas and other richly-indexed databases.  It optimizes batch updates by sorting them before they are applied to the base tables and the indices.   The Sphinx query processor exposes and uses native OLE DB, so it can integrate data from heterogeneous data sources.





Especially relevant to the discussion here: Sphinx introduces the notion of a database value-partitioned among files.  This is a first step in moving SQL Server to a clustered shared-nothing partitioned database design.





The Sphinx storage engine has been enhanced to support very large databases, 64-bit addressing massive main memory, and very high-traffic requests against the database.    Sphinx is designed to allow exabyte-sized databases, the only real limit is how long it takes to backup/recover/reorganize the database.    Sphinx supports both classical record locking along with Microsoft's unique dynamic locking based on optimizer estimates.  The Sphinx release improves the way SQL Server does logging and recovery -- both to improve concurrency and to allow much more control over the granularity of backup and recovery. Backup/restore are incremental and restartable.   Recovery has been speeded up enormously.   The database loader is parallelized.  The database tunes itself to the system: growing both disk and memory pools as memory becomes required and available.  The database can be load-balanced against a disk farm by partitioning it among files.  Sphinx automatically grows and shrinks the database files as needed.





SQL Server has a reputation for being easy to install and manage.   Sphinx extends this leadership by automating most tasks.  Wizards have been added to help design the database, to watch the system, to graphically display system status and query plans, to recommend reorganization, and to help the operator manage routine tasks.  Sphinx is designed to automatically monitor and tune itself as the load or hardware environment changes.   A very sophisticated built-in workflow system orchestrates data scrubbing, data transformation, and data loading typical of most data-marts and data warehouses.  Another wizard examines the system workload and recommends better physical designs.   All the utilities have been overhauled to support parallel operations and thereby allow them to handle terabyte databases.















































� EMBED Excel.Sheet.8  ���


TPC-C results as of January 14, 1998. 


IBM PC Server 720, 		 1,879 tpmC, 167.83 $/tpmC


Compaq ProLiant 5000 6/200	 6,393 tpmC, 108.61 $/tpmC


Compaq ProLiant 5000 6/200, 	  6,842 tpmC, 99.63 $/tpmC


Compaq ProLiant 5000 6/200, 	  7,650 tpmC, 82.30 $/tpmC


NEC Express5800 HV8000	14,900 tpmC, 59.45 $/tpmC
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HP Sybase results

		5										TPC-C RESULTS - REVISION 3.X																TPC-C RESULTS - REVISION 3.X														5

		Company		System		Spec.		Throughput		Price perf.		Total Sys.		Database Software		Operating System		TP Monitor		Company		System		Cluster		MP/		Qty/Processors/MHz		# of		Qty/Processors/MHz		Original		Submitted		Date		Prices		Qrt Rpt

						Revision		(tpmC)		($per tpmC)		Cost														UNI				FE				Received		For Review		Accepted		Updated		Issue

		Sun		UltraServer 1 Model170 c/s		3.0		1332.50		$208		$276,559		Sybase SQL Server 11.0		Solaris 2.5		Tuxedo 4.2.1		Sun		UltraServer 1 Model 170 c/s		NO		UNI		1/UltraSPARC/167MHz		1		1/UltraSPARC/143MHz		25 Jan 1996		09 Feb 1996		09 Apr 1996				Q1/96

		Sun		Ultra Enterprise 2 c/s		3.2		3107.17		$116		$360,488		DB2 for Solaris 2.1.1		Solaris 2.5.1		Tuxedo 4.2.1		Sun		Ultra Enterprise 2 c/s		NO		MP		2/UltraSPARC RISC/200MHz		2		1/UltraSPARC/167MHz		15 Apr 1996		17 Apr 1996		17 Jun 1996		18 Nov 1996		Q2/96

		Sun		Ultra Enterprise 150 c/s		3.2		1332.50		$164		$218,545		Sybase SQL Server 11.0		Solaris 2.5		Tuxedo 4.2.1		Sun		Ultra Enterprise 150 c/s		NO		UNI		1/UltraSPARC/167MHz		1		1/UltraSPARC/143MHz		15 Apr 1996		17 Apr 1996		17 June 1996		18 Nov 1996		Q2/96

		Sun		Ultra Enterprise 4000 c/s		3.0		11465.93		$188		$2,152,254		Sybase SQL Sever 11.0.2		Solaris 2.5.1		Tuxedo 4.2.1		Sun		Ultra Enterprise 4000 c/s		NO		MP		12/UltraSPARC/167MHz		8		1/UltraSPARC/167MHz		15 Apr 1996		17 Apr 1996		17 June 1996				Q2/96

		Sun		Ultra Enterprise 5000 c/s		3.0		11465.93		$190		$2,174,979		Sybase SQL Server 11.0.2		Solaris 2.5.1		Tuxedo 4.2.1		Sun		Ultra Enterprise 5000 c/s		NO		MP		12/UltraSPARC/167MHz		8		1/UltraSPARC/167MHz		15 Apr 1996		17 Apr 1996		17 Jun 1996				Q2/96

		Sun		Ultra Enterprise 6000 c/s		3.2		18438.70		$140		$2,566,159		Sybase SQL Server 11.0.3		Solaris 2.5.1		BEA Tuxedo CFS 6.1		Sun		Ultra Enterprise 6000 c/s		NO		MP		20/UltraSPARC/250MHz		11		1/UltraSPARC/167MHz		18 Dec 1996		19 Dec 1996		19 Feb 1997		07 Jan 1997		Q1/97

		Sun		Ultra Enterprise 4000 c/s		3.2		15461.87		$135		$2,077,487		Informix Online 7.3		Solaris 2.6		BEA Tuxedo CFS 6.1		Sun		Ultra Enterprise 4000 c/s		NO		MP		14/UltraSPARC/250MHz		10		1/UltraSPARC/167MHz		03 Feb 1997		04 Feb 1997		04 Apr 1997				Q1/97

		Sun		Ultra Enterprise 6000 c/s		3.2		23143.65		$119		$2,734,009		Oracle7 v.7.3.3		Solaris 2.6		BEA Tuxedo 4.2		Sun		Ultra Enterprise 6000 c/s		NO		MP		16/UltraSPARC/250MHz		11		1/UltraSPARC/167MHz		18 Mar 1997		19 Mar 1997		19 May 1997

		Sun		Ultra Enterprise 6000 c/s		3.3		31147.04		$109		$3,391,878		Oracle8 v.8.0.3		Solaris 2.6		BEA Tuxedo 4.2		Sun		Ultra Enterprise 6000 c/s		NO		MP		24/UltraSPARC/250MHz		15		1/UltraSPARC/167MHz		23 June 1997		24 June 1997		24 Aug 1997

		Sun		Ultra Enterprise 450 c/s		3.3		11559.7		$57		$654,330		Sybase ASE 11.5.0.1		Solaris 2.6		BEA Tuxedo 4.2		Sun		Ultra Enterprise 450 c/s		NO		MP		4/UltraSPARC-II/300MHz		6		1/UltraSPARC/167MHz		19 Aug 1997		20 Aug 1997

		Sun		Ultra Enterprise 3000 c/s		3.3		14587.80		$79		$1,140,407		Sybase Adaptive Server 11.5.0.1		Solaris 2.6		BEA Tuxedo 4.2		Sun		Ultra Enterprise 3000 c/s		NO		MP		6/UltraSPARC II/250MHz		7		1/UltraSPARC/167MHz		09 Sept 1997		10 Sept 1997

		11559.7		$57		11559.7		Sybase

		14587.80		$79		14587.80		Sybase

		15461.87		$135		15461.87		Informix

		18438.70		$140		18438.70		Sybase

		23143.65		$119		23143.65		Oracle

		31147.04		$109		31147.04		Oracle

		MS		42		10.7

		MS		49		12.2

		SUN		57		11559.7

		SUM		$79		14587.80

		HP

		2		5822.33		$99

		4		14739.03		$133

		8		21358.00		$96

		16		39469.47		$95
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vendor price-performance

										NEW RESULTS OR PRICE CHANGES																														NEW RESULTS OR PRICE CHANGES

										SUBMITTED JULY 21-25, 1997																														SUBMITTED JULY 21-25, 1997

		Company		(tpmC)		$/tpmC		tpmC/k$		Total .
Cost ($)		DB		OS		cpus		Date		System		Spec.		Database Software		OS		Operating System		TP Monitor		Cluster		MP/
UNI		cpus		Qty/Processors/MHz		# of 
FE		Qty/Processors/MHz		Date

		Sun		3,107		$116		8.6		360,488		DB2		Solaris		2		Nov-92		Ultra Enterprise 2 c/s		3.2		DB2 for Solaris 2.1.1		Solaris		Solaris 2.5.1		Tuxedo 4.2.1		NO		MP		2		2/UltraSPARC RISC/200MHz		2		1/UltraSPARC/167MHz		Nov-92

		Sun		6,662		$152		6.6		1,013,031		DB2		Solaris		6		Aug-92		Ultra Enterprise 3000 c/s		3.2		DB2 for Solaris V2.1.2		Solaris		Solaris 2.5.1		Tuxedo  4.2.2		NO		MP		6		6/UltraSPARC/167MHz		4		1/UltraSPARC/167MHz		Aug-92

		Sun		15694.34		$90		11.1		$1,401,579		DB2		Solaris 2.6		Tuxedo 4.2.2		Sun		Ultra Enterprise 6000 c/s		NO		MP		8/UltraSPARC/250MHz		8		1/UltraSPARC/167MHz		19 Nov 1997		20 Nov 1997

		Sun		15,462		$135		7.4		2,077,487		Informix		Solaris		14		Feb-93		Ultra Enterprise 4000 c/s		3.2		Informix Online 7.3		Solaris		Solaris 2.6		BEA Tuxedo CFS 6.1		NO		MP		14		14/UltraSPARC/250MHz		10		1/UltraSPARC/167MHz		Feb-93

		SGI		25,309		$140		7.1		3,519,012		Informix		IRIX		28		Apr-93		Origin2000 Server c/s		3.3		Informix OnLine v.7.3.UC1		IRIX		IRIX 6.4 S2MP		BEA Tuxedo 6.1 CFS		NO		MP		28		28/R10000/195MHz		26		1/R4400/200MHz		Apr-93

		Intergraph		2,300		$67		14.9		152,748		MS SQL		NT		1		Feb-93		InterServe 615		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0 SP1		None		NO		MP		1		1/Pentium Pro/200MHz		1		1/Pentium Pro/200MHz		Feb-93

		Compaq		2,503		$72		14.0		179,396		MS SQL		NT		1		Feb-93		ProLiant 2500 6/200 (1Proc) c/s		3.2		MS SQL Server 6.5.242		NT		MS Windows NT 4.0		None		NO		UNI		1		1/PentiumPro/200MHz		2		1/Pentium Pro/180MHz		Feb-93

		Digital		3,265		$61		16.4		198,873		MS SQL		NT		1		Apr-93		AlphaServer 1000A 5/500		3.3		MS SQL Server 6.50-6.5		NT		MS Windows NT 4.0		None		NO		UNI		1		1/DECchip 21164/500MHz		2		1/Pentium/150MHz		Apr-93

		Compaq		3,898		$53		18.9		$205,861		MS SQL		NT		BEA Tuxedo 6.3		Compaq		ProLiant 5500 c/s 1 Proc.		NO		UNI		1/Pentium Pro/200MHz		1		2/Pentium II/266MHz		11 Nov 1997		12 Nov 1997

		Intergraph		3,961		$64		15.6		250,927		MS SQL		NT		2		Feb-93		InterServe 625		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0 SP1		None		NO		MP		2		2/Pentium Pro/200MHz		2		1/Pentium Pro/200MHz		Feb-93

		Compaq		4,040		$69		14.5		278,513		MS SQL		NT		2		Feb-93		ProLiant 2500 6/200 (2 Proc) c/s		3.2		MS SQL Server 6.5.242		NT		MS Windows NT 4.0		None		NO		MP		2		2/Pentium Pro/200MHz		3		1/Pentium Pro/200MHz		Feb-93

		Compaq		4,865		$63		15.9		304,046		MS SQL		NT		2		May-93		ProLiant 2500 6/200 (2 Proc) c/s		3.3		MS SQL Server 6.5.252		NT		MS Windows NT 4.0		None		NO		MP		2		2/Pentium Pro/200MHz		3		1/Pentium Pro/180MHz		May-93

		Digital		6,713		$66		15.2		437,418		MS SQL		NT		4		Nov-92		Prioris ZX 6200MP 4 CPUs c/s		3.2		MS SQL Server 6.50-6.5.227		NT		MS Windows NT 4.0		None		NO		MP		4		4/Intel Pentium Pro/200MHz		5		1/Intel Pentium/150MHz		Nov-92

		Compaq		6,856		$45		22.4		$306,331		MS SQL		NT		BEA Tuxedo 6.3		Compaq		ProLiant 5500 c/s 2 Proc.		NO		MP		2/Pentium Pro/200MHz		2		2/Pentium II/266MHz		10 Nov 1997		11 Nov 1997

		SNI		7,063		$69		14.6		484,578		MS SQL		NT		4		Feb-93		Primergy 560		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0		None		NO		MP		4		4/PentiumPro/200MHz		5		1/PentiumPro/200MHz		Feb-93

		ALR		7,407		$58		17.2		427,949		MS SQL		NT		4		Apr-93		Revolution Quad6 SD512		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0		None		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro 200MHz		Apr-93		1460		Apr-97

		Unisys		7,407		$41		24.4		297,392		MS SQL		NT		None		Unisys		Aquanta QR/6 c/s		NO		MP		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		31-Mar-97		1-Apr-97		1-Jun-97		8-Aug-97

		Dell		7,693		$43		23.3		327,234		MS SQL		NT		4		Mar-93		PowerEdge 6100		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0		None		NO		MP		4		4/PentiumPro/200MHz		4		1/Pentium Pro/200MHz		Mar-93

		Digital		8,146		$49		20.4		396,521		MS SQL		NT		4		Jun-93		Prioris ZX 6200MP 4 CPUs c/s		3.3.1		MS SQL Server 6.5.252		NT		MS Windows NT 4.0 SP2		Digital TP Web DB V1.0		NO		MP		4		4/Pentium Pro/200MHz		3		1/Pentium/200MHz		Jun-93

		Unisys		9,223		$43		23.3		389,713		MS SQL		NT		Tuxedo 6.3 CFS		Unisys		Aquanta HS/6 Server c/s 4P		NO		MP		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		23-Jul-97		24-Jul-97		24-Jul-97		8-Aug-97

		Unisys		10,666		$42		23.8		446,698		MS SQL		NT		Tuxedo 6.3 CFS		Unisys		Aquanta HS/6 Server c/s 6P		NO		MP		6/Pentium Pro/200MHz		5		1/Pentium Pro/200MHz		7-Jul-97		8-Jul-97		8-Sep-97		8-Aug-97

		ALR		10,666		$49		20.4		513,001		MS SQL		NT		6		Jul-93		Revolution 6X6 c/s		3.3		MS SQL Server 6.5		NT		MS NT Server 4.0		Tuxedo 6.3 CFS		NO		MP		6		6/Pentium Pro/200MHz		5		1/Pentium Pro/200MHz		Jul-93

		SNI		10,854		$45		22.2		$481,008		MS SQL		NT		SNI open UTM 4.0		SNI		Primergy 560		NO		MP		4/Pentium Pro/200MHz		6		1/Pentium Pro/200MHz		01 Dec 1997		02 Dec 1997				12 Dec 1997

		Unisys		12,026		$40		25.0		473,567		MS SQL		NT		Tuxedo 6.3 CFS		Unisys		Aquanta HS/6 Server c/s		NO		MP		6/Pentium Pro/200MHz		5		1/Pentium Pro/200MHz		18-Aug-97		19-Aug-97								Jul-93

		DG		12,030		$71		14.1		$853,811		MS SQL		NT		TopEnd v.2.04.01		DG		AViiON 6600 c/s		NO		MP		6/PentiumPro/200MHz		9		1/PentiumPro/200MHz		24 Nov 1997		25 Nov 1997

		Fujitsu		12,253		$50		20.0		$600,703		MS SQL		NT		Tuxedo 6.3 CFS		Fujitsu		GRANPOWER 5000 Model 670		NO		MP		6/Pentium Pro/200MHz		9		1/Pentium II/233MHz		01 Dec 1997		02 Dec 1997

		Fujitsu		12,253		$50		20.0		$600,703		MS SQL		NT		Tuxedo 6.3 CFS		Fujitsu		teamserver M796i		NO		MP		6/Pentium Pro/200MHz		9		1/Pentium II/233MHz		01 Dec 1997		02 Dec 1997

		ALR		13,089		$36		27.8		$459,524		MS SQL		NT		Tuxedo 6.3 CFS		ALR		Revolution 6X2 c/s		NO		MP		6/Pentium Pro/200MHz		6		1/Pentium Pro/200MHz		06 Nov 1997		07 Nov 1997

		ALR		13,089		$36		27.8		$459,524		MS SQL		NT		Tuxedo 6.3 CFS		ALR		Revolution 6X6 c/s		NO		MP		6/Pentium Pro/200MHz		6		1/Pentium Pro/200MHz		26 Nov 1997		27 Nov 1997

		>>NEC		14,900		$60		16.7		$885,842		MS SQL		NT		Tuxedo 6.3 CFS		>>NEC		Express 5800 HV8000 c/s		NO		MP		8/Pentium Pro/200MHz		8		1/Pentium Pro/200MHz		08 Dec 1997		09 Dec 1997

		IBM		6,680		$88		11.4		587,986		Oracle		Solaris		4		Dec-92		PC Server 704		3.2		Oracle7 v.7.3.3		Solaris		Sun Soft Solaris 2.5.1		Tuxedo /T v4.2.2		NO		MP		4		4/Pentium Pro/200MHz		6		1/Pentium/133MHz		Dec-92

		Sun		23,144		$119		8.4		2,734,009		Oracle		Solaris		16		Mar-93		Ultra Enterprise 6000 c/s		3.2		Oracle7 v.7.3.3		Solaris		Solaris 2.6		BEA Tuxedo 4.2		NO		MP		16		16/UltraSPARC/250MHz		11		1/UltraSPARC/167MHz		Mar-93

		Sun		31,147		$109		9.2		3,391,878		Oracle		Solaris		24		Jun-93		Ultra Enterprise 6000 c/s		3.3		Oracle8 v.8.0.3		Solaris		Solaris 2.6		BEA Tuxedo 4.2		NO		MP		24		24/UltraSPARC/250MHz		15		1/UltraSPARC/167MHz		Jun-93

		DG		3,810		$129		7.8		490,181		Sybase		DG/UX		2		Jun-92		AViiON 4900		3.1		Sybase SQL Server 11.0.2		DG/UX		DG/UX System 4.11		Tuxedo 4.2.2		NO		MP		2		2/Intel Pentium Pro/200MHz		1		2/Intel Pentium/133MHz		Jun-92

		Compaq		6,185		$111		9.0		683,514		Sybase		SCO		4		Jun-92		ProLiant 5000 6/166 Model 2 c/s		3.1		Sybase SQL Server 11.0.1		SCO		SCO UnixWare 2.1		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium Pro/166MHz		5		1/Pentium/150MHz		Jun-92

		IBM		7,308		$100		10.0		725,823		Sybase		AIX		4		Apr-93		RS6000 Workgroup Server F50		3.2		Sybase SQL Server 11.0.3		AIX		AIX 4.2.1		BEA Tuxedo 6.2		NO		MP		4		4/PowerPC 604e/166MHz		3		1/PowerPC 604e/233MHz		Apr-93

		Compaq		9,029		$79		12.7		705,818		Sybase		SCO		4		May-93		ProLiant 6000 6/200 Model 1X c/s		3.3		Sybase SQL Server 11.0.3		SCO		SCO UnixWare 2.1.1		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium Pro/200MHz		4		2/Pentium Pro/200MHz		May-93

		Digital		10,350		$125		8.0		1,288,102		Sybase		DigitalUNIX		4		May-93		AlphaServer 4100 5/466 c/s		3.3		Sybase SQL Server 11.03		DigitalUNIX		Digital UNIX V4.0D		BEA Tuxedo v4.2		NO		MP		4		4/DECchip 21164/466MHz		6		1/DECchip 21064A/333MHz		May-93

		HP		14,739		$133		7.5		1,949,237		Sybase		HPUX		4		Feb-93		9000 Model K460 c/s		3.2		Sybase SQL Server v.11.0.3		HPUX		HP-UX 10.30		Tuxedo		NO		MP		4		4/PA-RISC 8000/180MHz		7		1/PA-RISC 7100LC/80&96MHz		Feb-93

		Sun		18,439		$140		7.1		2,566,159		Sybase		Solaris		20		Jan-93		Ultra Enterprise 6000 c/s		3.2		Sybase SQL Server 11.0.3		Solaris		Solaris 2.5.1		BEA Tuxedo CFS 6.1		NO		MP		20		20/UltraSPARC/250MHz		11		1/UltraSPARC/167MHz		Jan-93

		HP		21358.00		$96		10.4		$2,043,240		Sybase		Sybase Adaptive Server 11.5		HP-UX 11.00		BEA Tuxedo 4.2.2		HP		9000 K570 Enterprise Server c/s		NO		MP		6/PA-RISC 8200/200MHz		6		1/PA-RISC 7300/160MHz		15 Sept 1997		16 Sept 1997

		HP		39469.47		$95		10.5		$3,717,105		Sybase		Sybase Adaptiver Server 11.5		HP-UX 11.00		BEA Tuxedo 4.2.2		HP		9000 V2200 Enterprise Server c/s		NO		MP		16/PA-RISC 8200/200MHz		8		1/PA-RISC 7300/160MHz		15 Sept 1997		16 Sept 1997

		Compaq		3897.63		$53		18.9		$205,861		MS SQL Server 6.5 Enterprise		MS Windows NT 4.0		BEA Tuxedo 6.3		Compaq		ProLiant 5500 c/s 1 Proc.		NO		UNI		1/Pentium Pro/200MHz		1		2/Pentium II/266MHz		11 Nov 1997		12 Nov 1997

		SNI		10854.24		$45		22.2		$481,008		MS SQL Server 6.5		MS Windows NT Server 4.0		SNI open UTM 4.0		SNI		Primergy 560		NO		MP		4/Pentium Pro/200MHz		6		1/Pentium Pro/200MHz		01 Dec 1997		02 Dec 1997				12 Dec 1997

		DG		12030.47		$71		14.1		$853,811		Microsoft SQL Server v.6.5		Windows NT Server v.4.0		TopEnd v.2.04.01		DG		AViiON 6600 c/s		NO		MP		6/PentiumPro/200MHz		9		1/PentiumPro/200MHz		24 Nov 1997		25 Nov 1997

		Fujitsu		12252.83		$50		20.0		$600,703		MS SQL Server 6.5		MS Windows NT Server 4.0		Tuxedo 6.3 CFS		Fujitsu		GRANPOWER 5000 Model 670		NO		MP		6/Pentium Pro/200MHz		9		1/Pentium II/233MHz		01 Dec 1997		02 Dec 1997

		Fujitsu		12252.83		$50		20.0		$600,703		MS SQL Server 6.5		MS Windows NT Server 4.0		Tuxedo 6.3 CFS		Fujitsu		teamserver M796i		NO		MP		6/Pentium Pro/200MHz		9		1/Pentium II/233MHz		01 Dec 1997		02 Dec 1997

		>>NEC		14900.03		$60		16.7		$885,842		MS SQL Server 6.5 Enterprise		MS Windows NT 4.0 Ent.		Tuxedo 6.3 CFS		>>NEC		Express 5800 HV8000 c/s		NO		MP		8/Pentium Pro/200MHz		8		1/Pentium Pro/200MHz		08 Dec 1997		09 Dec 1997

		ALR		13089.30		$36		27.8		$459,524		MS SQL Server 6.5		MS Nt Server 4.0		Tuxedo 6.3 CFS		ALR		Revolution 6X2 c/s		NO		MP		6/Pentium Pro/200MHz		6		1/Pentium Pro/200MHz		06 Nov 1997		07 Nov 1997

		ALR		13089.30		$36		27.8		$459,524		MS SQL Server 6.5		MS Windows NT Server 4.0		Tuxedo 6.3 CFS		ALR		Revolution 6X6 c/s		NO		MP		6/Pentium Pro/200MHz		6		1/Pentium Pro/200MHz		26 Nov 1997		27 Nov 1997

		Compaq		6856.00		$45		22.4		$306,331		MS SQL Server 6.5 Enterprise		MS Windows NT 4.0		BEA Tuxedo 6.3		Compaq		ProLiant 5500 c/s 2 Proc.		NO		MP		2/Pentium Pro/200MHz		2		2/Pentium II/266MHz		10 Nov 1997		11 Nov 1997
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DBs on NT

										NEW RESULTS OR PRICE CHANGES																														NEW RESULTS OR PRICE CHANGES

										SUBMITTED JULY 21-25, 1997																														SUBMITTED JULY 21-25, 1997

		Company		(tpmC)		$/tpmC		tpmC/k$		Total .
Cost ($)		DB		OS		cpus		Date		System		Spec.		Database Software		OS		Operating System		TP Monitor		Cluster		MP/
UNI		cpus		Qty/Processors/MHz		# of 
FE		Qty/Processors/MHz		Date

		Sun		3,107		$116		8.6		360,488		DB2		Solaris		2		Nov-92		Ultra Enterprise 2 c/s		3.2		DB2 for Solaris 2.1.1		Solaris		Solaris 2.5.1		Tuxedo 4.2.1		NO		MP		2		2/UltraSPARC RISC/200MHz		2		1/UltraSPARC/167MHz		Nov-92

		Sun		6,662		$152		6.6		1,013,031		DB2		Solaris		6		Aug-92		Ultra Enterprise 3000 c/s		3.2		DB2 for Solaris V2.1.2		Solaris		Solaris 2.5.1		Tuxedo  4.2.2		NO		MP		6		6/UltraSPARC/167MHz		4		1/UltraSPARC/167MHz		Aug-92

		Compaq		6,843		$100		10.0		681,754		Informix		NT		4		Oct-92		ProLiant 5000 6/200 Model 2 c/s		3.2		Informix OnLine 7.30		NT		MS Windows NT 4.0		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		Oct-92

		Sun		15,462		$135		7.4		2,077,487		Informix		Solaris		14		Feb-93		Ultra Enterprise 4000 c/s		3.2		Informix Online 7.3		Solaris		Solaris 2.6		BEA Tuxedo CFS 6.1		NO		MP		14		14/UltraSPARC/250MHz		10		1/UltraSPARC/167MHz		Feb-93

		SGI		25,309		$140		7.1		3,519,012		Informix		IRIX		28		Apr-93		Origin2000 Server c/s		3.3		Informix OnLine v.7.3.UC1		IRIX		IRIX 6.4 S2MP		BEA Tuxedo 6.1 CFS		NO		MP		28		28/R10000/195MHz		26		1/R4400/200MHz		Apr-93

		Intergraph		2,300		$67		14.9		152,748		MS SQL		NT		1		Feb-93		InterServe 615		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0 SP1		None		NO		MP		1		1/Pentium Pro/200MHz		1		1/Pentium Pro/200MHz		Feb-93

		Compaq		2,503		$72		14.0		179,396		MS SQL		NT		1		Feb-93		ProLiant 2500 6/200 (1Proc) c/s		3.2		MS SQL Server 6.5.242		NT		MS Windows NT 4.0		None		NO		UNI		1		1/PentiumPro/200MHz		2		1/Pentium Pro/180MHz		Feb-93

		Digital		3,265		$61		16.4		198,873		MS SQL		NT		1		Apr-93		AlphaServer 1000A 5/500		3.3		MS SQL Server 6.50-6.5		NT		MS Windows NT 4.0		None		NO		UNI		1		1/DECchip 21164/500MHz		2		1/Pentium/150MHz		Apr-93

		Intergraph		3,961		$64		15.6		250,927		MS SQL		NT		2		Feb-93		InterServe 625		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0 SP1		None		NO		MP		2		2/Pentium Pro/200MHz		2		1/Pentium Pro/200MHz		Feb-93

		Compaq		4,040		$69		14.5		278,513		MS SQL		NT		2		Feb-93		ProLiant 2500 6/200 (2 Proc) c/s		3.2		MS SQL Server 6.5.242		NT		MS Windows NT 4.0		None		NO		MP		2		2/Pentium Pro/200MHz		3		1/Pentium Pro/200MHz		Feb-93

		Compaq		4,865		$63		15.9		304,046		MS SQL		NT		2		May-93		ProLiant 2500 6/200 (2 Proc) c/s		3.3		MS SQL Server 6.5.252		NT		MS Windows NT 4.0		None		NO		MP		2		2/Pentium Pro/200MHz		3		1/Pentium Pro/180MHz		May-93

		Digital		6,713		$66		15.2		437,418		MS SQL		NT		4		Nov-92		Prioris ZX 6200MP 4 CPUs c/s		3.2		MS SQL Server 6.50-6.5.227		NT		MS Windows NT 4.0		None		NO		MP		4		4/Intel Pentium Pro/200MHz		5		1/Intel Pentium/150MHz		Nov-92

		SNI		7,063		$69		14.6		484,578		MS SQL		NT		4		Feb-93		Primergy 560		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0		None		NO		MP		4		4/PentiumPro/200MHz		5		1/PentiumPro/200MHz		Feb-93

		ALR		7,407		$40		25.0		427,949		MS SQL		NT		4		Apr-93		Revolution Quad6 SD512		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0		None		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro 200MHz		Apr-93		1460		Apr-97

		Dell		7,693		$43		23.3		327,234		MS SQL		NT		4		Mar-93		PowerEdge 6100		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0		None		NO		MP		4		4/PentiumPro/200MHz		4		1/Pentium Pro/200MHz		Mar-93

		Digital		8,146		$49		20.4		396,521		MS SQL		NT		4		Jun-93		Prioris ZX 6200MP 4 CPUs c/s		3.3.1		MS SQL Server 6.5.252		NT		MS Windows NT 4.0 SP2		Digital TP Web DB V1.0		NO		MP		4		4/Pentium Pro/200MHz		3		1/Pentium/200MHz		Jun-93

		Unisys		9,223		$42		23.7		485,057		MS SQL		NT		4		Jul-93		Aquanta HS/6 Server c/s		3.3		MS SQL Server 6.5		NT		MS NT Server 4.0		Tuxedo 6.3 CFS		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		Jul-93

		Unisys		10,666		$42		23.9		513,001		MS SQL		NT		6		Jul-93		Revolution 6X6 c/s		3.3		MS SQL Server 6.5		NT		MS NT Server 4.0		Tuxedo 6.3 CFS		NO		MP		6		6/Pentium Pro/200MHz		5		1/Pentium Pro/200MHz		Jul-93

		Compaq		2,605		$94		10.6		244,154		Oracle		NT		1		Jun-93		ProLiant 2500 6/200 Model 1H c/s		3.3		Oracle v.7.3.4		NT		MS Windows NT 4.0		TopEnd v2.04.01		NO		UNI		1		1/Pentium Pro/200MHz		2		1/Pentium Pro/200MHz		Jun-93

		Compaq		5,008		$87		11.5		432,736		Oracle		NT		2		May-93		ProLiant 5000 6/200 Model 1X c/s		3.3		Oracle7 v.7.3.4		NT		MS Windows NT 4.0		TopEnd v2.04.01		NO		MP		2		2/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		May-93

		Compaq		6,393		$109		9.2		694,417		Oracle		NT		4		Dec-92		ProLiant 5000 6/200 Model 2 c/s		3.2		Oracle7 v.7.3.3		NT		MS Windows NT 4.0		Tuxedo 4.2.2v2		NO		MP		4		4/PentiumPro/200MHz		3		2/Pentium Pro/200MHz		Dec-92

		IBM		6,680		$88		11.4		587,986		Oracle		Solaris		4		Dec-92		PC Server 704		3.2		Oracle7 v.7.3.3		Solaris		Sun Soft Solaris 2.5.1		Tuxedo /T v4.2.2		NO		MP		4		4/Pentium Pro/200MHz		6		1/Pentium/133MHz		Dec-92

		Sun		23,144		$119		8.4		2,734,009		Oracle		Solaris		16		Mar-93		Ultra Enterprise 6000 c/s		3.2		Oracle7 v.7.3.3		Solaris		Solaris 2.6		BEA Tuxedo 4.2		NO		MP		16		16/UltraSPARC/250MHz		11		1/UltraSPARC/167MHz		Mar-93

		Sun		31,147		$109		9.2		3,391,878		Oracle		Solaris		24		Jun-93		Ultra Enterprise 6000 c/s		3.3		Oracle8 v.8.0.3		Solaris		Solaris 2.6		BEA Tuxedo 4.2		NO		MP		24		24/UltraSPARC/250MHz		15		1/UltraSPARC/167MHz		Jun-93

		DG		3,810		$129		7.8		490,181		Sybase		DG/UX		2		Jun-92		AViiON 4900		3.1		Sybase SQL Server 11.0.2		DG/UX		DG/UX System 4.11		Tuxedo 4.2.2		NO		MP		2		2/Intel Pentium Pro/200MHz		1		2/Intel Pentium/133MHz		Jun-92

		Compaq		6,185		$111		9.0		683,514		Sybase		SCO		4		Jun-92		ProLiant 5000 6/166 Model 2 c/s		3.1		Sybase SQL Server 11.0.1		SCO		SCO UnixWare 2.1		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium Pro/166MHz		5		1/Pentium/150MHz		Jun-92

		IBM		7,308		$100		10.0		725,823		Sybase		AIX		4		Apr-93		RS6000 Workgroup Server F50		3.2		Sybase SQL Server 11.0.3		AIX		AIX 4.2.1		BEA Tuxedo 6.2		NO		MP		4		4/PowerPC 604e/166MHz		3		1/PowerPC 604e/233MHz		Apr-93

		Compaq		7,650		$83		12.0		629,668		Sybase		NT		4		Mar-93		ProLiant 5000 6/200 Model 1X c/s		3.2		Sybase SQL Server 11.1		NT		MS Windows NT 4.0		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium Pro/200MHz		4		2/Pentium Pro/200MHz		Mar-93

		Compaq		9,029		$79		12.7		705,818		Sybase		SCO		4		May-93		ProLiant 6000 6/200 Model 1X c/s		3.3		Sybase SQL Server 11.0.3		SCO		SCO UnixWare 2.1.1		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium Pro/200MHz		4		2/Pentium Pro/200MHz		May-93

		Digital		10,350		$125		8.0		1,288,102		Sybase		DigitalUNIX		4		May-93		AlphaServer 4100 5/466 c/s		3.3		Sybase SQL Server 11.03		DigitalUNIX		Digital UNIX V4.0D		BEA Tuxedo v4.2		NO		MP		4		4/DECchip 21164/466MHz		6		1/DECchip 21064A/333MHz		May-93

		HP		14,739		$133		7.5		1,949,237		Sybase		HPUX		4		Feb-93		9000 Model K460 c/s		3.2		Sybase SQL Server v.11.0.3		HPUX		HP-UX 10.30		Tuxedo		NO		MP		4		4/PA-RISC 8000/180MHz		7		1/PA-RISC 7100LC/80&96MHz		Feb-93

		Sun		18,439		$140		7.1		2,566,159		Sybase		Solaris		20		Jan-93		Ultra Enterprise 6000 c/s		3.2		Sybase SQL Server 11.0.3		Solaris		Solaris 2.5.1		BEA Tuxedo CFS 6.1		NO		MP		20		20/UltraSPARC/250MHz		11		1/UltraSPARC/167MHz		Jan-93
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								NEW RESULTS OR PRICE CHANGES																														NEW RESULTS OR PRICE CHANGES

								SUBMITTED JULY 21-25, 1997																														SUBMITTED JULY 21-25, 1997

		Company		(tpmC)		$/tpmC		Total .
Cost ($)		DB		OS		cpus		Date		System		Spec.		Database Software		OS		Operating System		TP Monitor		Cluster		MP/
UNI		cpus		Qty/Processors/MHz		# of 
FE		Qty/Processors/MHz		Date

		IBM		1,438		$492		707,470		DB2		AIX		4		Jun-91		RS 6000 PowerPC J30 (4CPUs) c/s		3.0		DB2 for AIX 2.1		AIX		AIX 4.1.1.2		IMC Tuxedo EPT		NO		MP		4		4/ J30 PowerPC 601/75MHz		2		1/PowerPC 601/80MHz		Jun-91

		IBM		1,438		$510		733,487		DB2		AIX		4		Jun-91		RS 6000 PowerPC R30 (4CPUs) c/s		3.0		DB2 for AIX 2.1		AIX		AIX 4.1.1.2		IMC Tuxedo EPT		NO		MP		4		4/R30 PowerPC 601/75MHz		2		1/PowerPC 601/80MHz		Jun-91

		IBM		1,470		$666		979,231		DB2		AIX		1		Jun-91		RS 6000 POWERServer R24 c/s		3.0		DB2 for AIX 2.1		AIX		AIX 3.2.5		IMC Tuxedo EPT		NO		UNI		1		1/POWER2/71.5MHz		2		1/PowerPC 601/80MHz		Jun-91

		IBM		1,880		$168		315,490		DB2		NT		4		Mar-92		PC Server 720		3.0		DB2 for Windows NT 2.1.1		NT		MS Windows NT 3.51		Tuxedo ETP 4.2.1		NO		MP		4		4/Pentium/100MHz		2		2/PowerPC 601/80MHz		Mar-92

		Sun		3,107		$116		360,488		DB2		Solaris		2		Nov-92		Ultra Enterprise 2 c/s		3.2		DB2 for Solaris 2.1.1		Solaris		Solaris 2.5.1		Tuxedo 4.2.1		NO		MP		2		2/UltraSPARC RISC/200MHz		2		1/UltraSPARC/167MHz		Nov-92

		IBM		3,119		$237		740,627		DB2		AIX		8		Jun-92		RS 6000 PowerPC J30 (8CPUs) c/s		3.0		DB2 for AIX 2.1		AIX		AIX 4.1.2		IMC Tuxedo EPT		NO		MP		8		8/PowerPC 601/75MHz		3		1/PowerPC 601/80MHz		Jun-92

		IBM		3,119		$242		756,018		DB2		AIX		8		Jun-92		RS 6000 PowerPC R30 (8CPUs) c/s		3.0		DB2 for AIX 2.1		AIX		AIX 4.1.2		BEA Tuxedo EPT		NO		MP		8		8/PowerPC 601/75MHz		3		1/PowerPC 601/80MHz		Jun-92

		Sun		6,662		$152		1,013,031		DB2		Solaris		6		Aug-92		Ultra Enterprise 3000 c/s		3.2		DB2 for Solaris V2.1.2		Solaris		Solaris 2.5.1		Tuxedo  4.2.2		NO		MP		6		6/UltraSPARC/167MHz		4		1/UltraSPARC/167MHz		Aug-92

		SNI		874		$364		318,441		Informix		SNI Unix		1		Jul-91		RM400 Model 630		3.0		Informix OnLine v.5.0 B		SNI Unix		SINIX-N V5.42 C		Tuxedo 4.2.2		NO		UNI		1		1/R4400SC/200MHz		1		1/R4400SC/150MHz		Jul-91

		DG		1,416		$656		928,744		Informix		DG/UX		8		Aug-91		AViiON AV 9500+ c/s		3.0		Informix OnLine 5.02		DG/UX		DG/UX 5.4 Rev 3.00		Tuxedo 4.2.1		NO		MP		8		8/Motorola 88110/50MHz		2		1/Motorola 88110/40MHz		Aug-91

		Bull		1,563		$549		858,266		Informix		AIX		4		May-91		ESCALA Deskside D201/4		3.0		Informix OnLine 7.1		AIX		System AIX 4.1.2		Tuxedo 4.2.2 V2		NO		MP		4		4/Power PC 601/75MHz		3		1/Power PC 601/66MHz		May-91

		Bull		1,563		$584		912,331		Informix		AIX		4		May-91		ESCALA Rack R201/4		3.0		Informix OnLine 7.1		AIX		System AIX 4.1.2		Tuxedo 4.2.2 V2		NO		MP		4		4/Power PC 601/75MHz		3		1/Power PC 601/66MHz		May-91

		Unisys		2,023		$463		937,366		Informix		SVR4		5		Nov-91		U6000/500 Model 50 c/s		3.0		Informix OnLine V7.11.UD1		SVR4		SVR4 UNIX1.4		IMC Tuxedo		NO		MP		5		5/Intel Pentium/100MHz		4		1/Intel Pentium/90MHz		Nov-91

		Bull		2,660		$530		1,409,965		Informix		AIX		8		May-91		ESCALA Deskside D401/8		3.0		Informix OnLine 7.1		AIX		System AIX 4.1.2		Tuxedo 4.2.2 V2		NO		MP		8		8/Power PC 601/75MHz		5		1/Power PC 601/66MHz		May-91

		Bull		2,660		$560		1,490,086		Informix		AIX		8		May-91		ESCALA Rack R201/8		3.0		Informix OnLine 7.1		AIX		System AIX 4.1.2		Tuxedo 4.2.2 V2		NO		MP		8		8/Power PC 601/75MHz		5		1/Power PC 601/66MHz		May-91

		SNI		3,921		$495		1,939,674		Informix		SNI Unix		8		Nov-91		RM 600 Model 340 cs		3.0		Informix OnLine v.7.11.UD1		SNI Unix		SINIX-Y V5.43B		Tuxedo 4.2.2		NO		MP		8		8/R4400MC/200MHz		3		1/R4400SC/150MHz		Nov-91

		SNI		6,270		$473		2,963,608		Informix		SNI Unix		16		Jan-92		RM 600 Model 620 c/s		3.0		Informix OnLine v.7.11.UD1		SNI Unix		SINIX-Y V5.43B		Tuxedo 4.2.2		NO		MP		16		16/R4400MC/200MHz		5		1/R4400SC/150MHz		Jan-92

		Tandem		6,314		$493		3,115,351		Informix		IRIX		16		Nov-91		Integrity NR/4436 Server c/s		3.0		Informix OnLine V7.11.UD1		IRIX		IRIX 6.2		IMC Tuxedo		NO		MP		16		16/R4400SC/250MHz		7		1/R4400SC/175MHz		Nov-91

		Compaq		6,843		$100		681,754		Informix		NT		4		Oct-92		ProLiant 5000 6/200 Model 2 c/s		3.2		Informix OnLine 7.30		NT		MS Windows NT 4.0		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		Oct-92

		SNI		7,561		$372		2,810,223		Informix		SNI Unix		18		Sep-92		RM600 Model 720 c/s		3.2		Informix OnLine v.7.12.UC1		SNI Unix		Reliant UNIX V5.43B		Open UTM		NO		MP		18		18/R4400MC/250MHz		6		1/R4400SC/150MHz		Sep-92

		SNI		9,524		$297		2,833,151		Informix		SNI Unix		22		Dec-92		RM600 Model 720 c/s		3.2		Informix OnLine v.7.23.UC1		SNI Unix		Reliant UNIX V5.43B		Open UTM		NO		MP		22		22/R4400MC/250MHz		7		1/R4400SC/200MHz		Dec-92

		SNI		11,503		$168		1,934,106		Informix		SNI Unix		8		Jul-93		RM600 Model E20 c/s		3.3		Informix OnLine 7.23		SNI Unix		Reliant UNIX V5.43C		Open UTM 3.4		NO		MP		8		8/R10000/200MHz		7		1/R4400/200MHz		Jul-93

		Digital		13,646		$277		3,778,989		Informix		DigitalUNIX		10		Mar-92		AlphaServer 8400 5/350 c/s		3.0		Informix OnLine 7.20		DigitalUNIX		Digital UNIX V3.2D-2		ITI Tuxedo 4.2.2		NO		MP		10		10/DECchip 21164/350MHz		14		1/DECchip 21064A/266MHz		Mar-92

		Sun		15,462		$135		2,077,487		Informix		Solaris		14		Feb-93		Ultra Enterprise 4000 c/s		3.2		Informix Online 7.3		Solaris		Solaris 2.6		BEA Tuxedo CFS 6.1		NO		MP		14		14/UltraSPARC/250MHz		10		1/UltraSPARC/167MHz		Feb-93

		SGI		25,309		$140		3,519,012		Informix		IRIX		28		Apr-93		Origin2000 Server c/s		3.3		Informix OnLine v.7.3.UC1		IRIX		IRIX 6.4 S2MP		BEA Tuxedo 6.1 CFS		NO		MP		28		28/R10000/195MHz		26		1/R4400/200MHz		Apr-93

		Compaq		1084		$197		212,920		MS SQL		NT		1		Mar-92		ProLiant 1500 5/166 Model 8600S		3.0		MS SQL Server 6.5		NT		MS Windows NT 4.0		None		NO		UNI		1		1/Pentium/166MHz		2		1/Pentium/90MHz		Mar-92

		Intergraph		1676		$103		171,496		MS SQL		NT		1		Sep-92		InterServe MP-610 Server		3.2		MS SQL Server 6.5		NT		MS Windows NTS 4.0		None		NO		UNI		1		1/PentiumPro/200MHz		1		1/PentiumPro/200MHz		Sep-92

		Intergraph		2300		$67		152,748		MS SQL		NT		1		Feb-93		InterServe 615		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0 SP1		None		NO		MP		1		1/Pentium Pro/200MHz		1		1/Pentium Pro/200MHz		Feb-93

		Compaq		2455		$242		593,216		MS SQL		NT		4		Oct-91		ProLiant 4500 5/133 Model 2 c/s		3.0		MS SQL Server 6.0		NT		MS Windows NT 3.51		None		NO		MP		4		4/Pentium/133MHz		5		1/Pentium/90MHz		Oct-91

		Compaq		2503		$72		179,396		MS SQL		NT		1		Feb-93		ProLiant 2500 6/200 (1Proc) c/s		3.2		MS SQL Server 6.5.242		NT		MS Windows NT 4.0		None		NO		UNI		1		1/PentiumPro/200MHz		2		1/Pentium Pro/180MHz		Feb-93

		Digital		3265		$61		198,873		MS SQL		NT		1		Apr-93		AlphaServer 1000A 5/500		3.3		MS SQL Server 6.50-6.5		NT		MS Windows NT 4.0		None		NO		UNI		1		1/DECchip 21164/500MHz		2		1/Pentium/150MHz		Apr-93

		Compaq		3641		$148		537,508		MS SQL		NT		4		Apr-92		ProLiant 4500 5/133 Model 2 c/s		3.0		MS SQL Server 6.5		NT		MS Windows NT 4.0		None		NO		MP		4		4/Pentium/133MHz		5		1/Pentium/90MHz		Apr-92

		Compaq		3898		$53		18.9		MS SQL Server 6.5 Enterprise		MS Windows NT 4.0		BEA Tuxedo 6.3		Compaq		ProLiant 5500 c/s 1 Proc.		NO		UNI		1/Pentium Pro/200MHz		1		2/Pentium II/266MHz		11 Nov 1997		12 Nov 1997

		Intergraph		3961		$64		250,927		MS SQL		NT		2		Feb-93		InterServe 625		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0 SP1		None		NO		MP		2		2/Pentium Pro/200MHz		2		1/Pentium Pro/200MHz		Feb-93

		Compaq		4040		$69		278,513		MS SQL		NT		2		Feb-93		ProLiant 2500 6/200 (2 Proc) c/s		3.2		MS SQL Server 6.5.242		NT		MS Windows NT 4.0		None		NO		MP		2		2/Pentium Pro/200MHz		3		1/Pentium Pro/200MHz		Feb-93

		Fujitsu		4248		$81		343,313		MS SQL		NT		2		Dec-92		SuperServer J652i c/s		3.2		MS SQL Server 6.5.SP3		NT		MS Windows NT 4.0		None		NO		MP		2		2/Pentium Pro/200MHz		2		1/Pentium Pro/200MHz		Dec-92

		Compaq		4865		$63		304,046		MS SQL		NT		2		May-93		ProLiant 2500 6/200 (2 Proc) c/s		3.3		MS SQL Server 6.5.252		NT		MS Windows NT 4.0		None		NO		MP		2		2/Pentium Pro/200MHz		3		1/Pentium Pro/180MHz		May-93

		Digital		5517		$122		669,344		MS SQL		NT		4		Jun-92		Prioris ZX 6166MP c/s		3.1		MS SQL Server 6.50-6.5.205		NT		MS Windows NT 4.0		None		NO		MP		4		4/Intel Pentium Pro/166MHz		4		1/Intel Pentium/133MHz		Jun-92

		Digital		5740		$117		671,204		MS SQL		NT		4		Jul-92		Prioris ZX 6166MP c/s		3.2		MS SQL Server 6.50-6.5.205		NT		MS Windows NT 4.0		None		NO		MP		4		4/Intel Pentium Pro/166MHz		4		1/Intel Pentium/133MHz		Jul-92

		NCR		6044		$81		484,582		MS SQL		NT		4		Apr-93		WorldMark 4300S c/s		3.2		MS SQL Server v.6.5		NT		MS Windows NT 4.0		None		NO		MP		4		4/Pentium Pro/166MHz		3		1/Pentium Pro/200MHz		Apr-93

		Digital		6713		$66		437,418		MS SQL		NT		4		Nov-92		Prioris ZX 6200MP 4 CPUs c/s		3.2		MS SQL Server 6.50-6.5.227		NT		MS Windows NT 4.0		None		NO		MP		4		4/Intel Pentium Pro/200MHz		5		1/Intel Pentium/150MHz		Nov-92

		Compaq		6856		$45		22.4		MS SQL Server 6.5 Enterprise		MS Windows NT 4.0		BEA Tuxedo 6.3		Compaq		ProLiant 5500 c/s 2 Proc.		NO		MP		2/Pentium Pro/200MHz		2		2/Pentium II/266MHz		10 Nov 1997		11 Nov 1997

		SNI		7063		$69		484,578		MS SQL		NT		4		Feb-93		Primergy 560		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0		None		NO		MP		4		4/PentiumPro/200MHz		5		1/PentiumPro/200MHz		Feb-93

		Compaq		7128		$80		568,730		MS SQL		NT		4		Dec-92		ProLiant 5000 6/166 Model 2 c/s		3.2		MS SQL Server 6.5.219		NT		MS Windows NT 4.0		None		NO		MP		4		4/Pentium Pro/166MHz		4		1/Pentium Pro/200MHz		Dec-92

		HP		7352		$80		584,286		MS SQL		NT		4		Jan-93		NetServer LX Pro c/s		3.2		MS SQL v.6.5.SP3		NT		MS NT Server 4.0		Tuxedo		NO		MP		4		4/Intel Pentium Pro/200MHz		4		1/HP 9000 E55/96MHz		Jan-93

		NCR		7368		$77		560,276		MS SQL		NT		4		Apr-93		WorldMark 4300S c/s		3.2		MS SQL Server v.6.5		NT		MS Windows NT 4.0		TopEnd		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		Apr-93

		ALR		7407		$58		427,949		MS SQL		NT		4		Apr-93		Revolution Quad6 SD512		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0		None		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro 200MHz		Apr-93		1460		Apr-97

		Unisys		7407		$40		464,052		MS SQL		NT		4		Mar-93		Aquanta QR/6 c/s		3.2		MS SQL Server 6.5 SP3		NT		MS NT Server 4.0		None		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		Mar-93

		Compaq		7521		$78		584,205		MS SQL		NT		4		Feb-93		ProLiant 5000 6/200 Model 2 c/s		3.2		MS SQL Server 6.5.219		NT		MS Windows NT 4.0		None		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		Feb-93

		Amdahl		7573		$79		593,988		MS SQL		NT		4		Mar-93		EnVista Frontline Server		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0		None		NO		MP		4		4/Pentium Pro/200MHz		6		1/Pentium/133MHz		Mar-93

		Dell		7693		$43		327,234		MS SQL		NT		4		Mar-93		PowerEdge 6100		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0		None		NO		MP		4		4/PentiumPro/200MHz		4		1/Pentium Pro/200MHz		Mar-93

		HP		8028		$73		581,896		MS SQL		NT		4		Apr-93		NetServer LX Pro		3.2		MS SQL Server 6.5 SP3		NT		MS NT Server 4.0		BEA Tuxedo 6.2		NO		MP		4		4/Intel Pendium Pro/200MHz		4		1/PA-RISC 7100LC/96MHz		Apr-93

		Compaq		8070		$58		465,382		MS SQL		NT		4		Apr-93		ProLiant 5000 6/200 Model 1X c/s		3.2		MS SQL Server 6.5.247		NT		MS Windows NT 4.0		None		NO		UNI		4		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		Apr-93

		Digital		8146		$49		396,521		MS SQL		NT		4		Jun-93		Prioris ZX 6200MP 4 CPUs c/s		3.3.1		MS SQL Server 6.5.252		NT		MS Windows NT 4.0 SP2		Digital TP Web DB V1.0		NO		MP		4		4/Pentium Pro/200MHz		3		1/Pentium/200MHz		Jun-93

		NCR		9116		$86		778,970		MS SQL		NT		4		Jun-93		WorldMark 4300S c/s		3.3		MS SQL Server 6.5		NT		MS Windows NT 4.0		TopEnd 2.04		NO		MP		4		4/Pentium Pro/200MHz		5		1/Pentium Pro/200MHz		Jun-93

		HP		9198		$50		456,389		MS SQL		NT		4		Jul-93		NetServer LX Pro c/s		3.3		MS SQL Server 6.5		NT		MS NT Server 4.0		BEA Tuxedo 6.3		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		Jul-93

		Unisys		9223		$42		485,057		MS SQL		NT		4		Jul-93		Aquanta HS/6 Server c/s		3.3		MS SQL Server 6.5		NT		MS NT Server 4.0		Tuxedo 6.3 CFS		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		Jul-93

		ALR		10666		$49		513,001		MS SQL		NT		6		Jul-93		Revolution 6X6 c/s		3.3		MS SQL Server 6.5		NT		MS NT Server 4.0		Tuxedo 6.3 CFS		NO		MP		6		6/Pentium Pro/200MHz		5		1/Pentium Pro/200MHz		Jul-93

		Unisys		10666		$41		569,844		MS SQL		NT		6		Jul-93		Aquanta HS/6 Server c/s		3.3		MS SQL Server 6.5		NT		MS NT Server 4.0		Tuxedo 6.3 CFS		NO		MP		6		6/Pentium Pro/200MHz		5		1/Pentium Pro/200MHz		Jul-93

		SNI		10854		$45		22.2		MS SQL Server 6.5		MS Windows NT Server 4.0		SNI open UTM 4.0		SNI		Primergy 560		NO		MP		4/Pentium Pro/200MHz		6		1/Pentium Pro/200MHz		01 Dec 1997		02 Dec 1997				12 Dec 1997

		DG		12030		$71		14.1		Microsoft SQL Server v.6.5		Windows NT Server v.4.0		TopEnd v.2.04.01		DG		AViiON 6600 c/s		NO		MP		6/PentiumPro/200MHz		9		1/PentiumPro/200MHz		24 Nov 1997		25 Nov 1997

		Fujitsu		12253		$50		20.0		MS SQL Server 6.5		MS Windows NT Server 4.0		Tuxedo 6.3 CFS		Fujitsu		GRANPOWER 5000 Model 670		NO		MP		6/Pentium Pro/200MHz		9		1/Pentium II/233MHz		01 Dec 1997		02 Dec 1997

		Fujitsu		12253		$50		20.0		MS SQL Server 6.5		MS Windows NT Server 4.0		Tuxedo 6.3 CFS		Fujitsu		teamserver M796i		NO		MP		6/Pentium Pro/200MHz		9		1/Pentium II/233MHz		01 Dec 1997		02 Dec 1997

		ALR		13089		$36		27.8		MS SQL Server 6.5		MS Nt Server 4.0		Tuxedo 6.3 CFS		ALR		Revolution 6X2 c/s		NO		MP		6/Pentium Pro/200MHz		6		1/Pentium Pro/200MHz		06 Nov 1997		07 Nov 1997

		ALR		13089		$36		27.8		MS SQL Server 6.5		MS Windows NT Server 4.0		Tuxedo 6.3 CFS		ALR		Revolution 6X6 c/s		NO		MP		6/Pentium Pro/200MHz		6		1/Pentium Pro/200MHz		26 Nov 1997		27 Nov 1997

		>>NEC		14900		$60		16.7		MS SQL Server 6.5 Enterprise		MS Windows NT 4.0 Ent.		Tuxedo 6.3 CFS		>>NEC		Express 5800 HV8000 c/s		NO		MP		8/Pentium Pro/200MHz		8		1/Pentium Pro/200MHz		08 Dec 1997		09 Dec 1997

		SNI		2,301		$181		417,575		Oracle		SNI Unix		1		Feb-93		RM400 Model C90 (1 Proc)		3.2		Oracle7 v.7.3		SNI Unix		Reliant UNIX V5.43C		Open UTM		NO		UNI		1		1/R10000/200MHz		2		1/R4400/200MHz		Feb-93

		Compaq		2,605		$94		244,154		Oracle		NT		1		Jun-93		ProLiant 2500 6/200 Model 1H c/s		3.3		Oracle v.7.3.4		NT		MS Windows NT 4.0		TopEnd v2.04.01		NO		UNI		1		1/Pentium Pro/200MHz		2		1/Pentium Pro/200MHz		Jun-93

		Compaq		3,066		$198		606,539		Oracle		NT		4		Jan-92		ProLiant 4500/133 Model 2 c/s		3.0		Oracle7 v.7.3		NT		MS Windows NT 3.51		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium/133MHz		3		1/Pentium/120MHz		Jan-92

		Compaq		3,226		$207		665,806		Oracle		Solaris		4		Dec-91		ProLiant 4500/133 Model2 c/s		3.0		Oracle7 v.7.3		Solaris		Solaris v.2.5.1		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium/133MHz		5		1/Pentium/90MHz		Dec-91

		DG		3,406		$240		816,031		Oracle		DG/UX		7		Dec-91		AViiON 5800 c/s		3.0		Oracle7 v.7.3		DG/UX		DG/UX System 4.10		Tuxedo 4.2.2		NO		MP		7		7/Intel Pentium/133MHz		1		3/Intel Pentium/100MHz		Dec-91

		Bull		3,513		$270		946,649		Oracle		AIX		8		Jan-92		ESCALA D401/8		3.0		Oracle7 v.7.3		AIX		System AIX 4.1.3		Tuxedo 4.2.2v2		NO		MP		8		8/Power PC 601/75MHz		5		1/Power PC 604/133MHz		Jan-92

		Motorola		3,513		$274		960,792		Oracle		AIX		8		Apr-92		Motorola Series MP MP601-75/8Way		3.0		Oracle7 v.7.3		AIX		AIX 4.1.3		Tuxedo 4.2.2 v2		NO		MP		8		8/Power PC 601/75MHz		5		1/Power PC 604/133MHz		Apr-92

		Compaq		3,516		$186		651,647		Oracle		SCO		4		Dec-91		ProLiant 4500/133 Model2 c/s		3.0		Oracle7 v.7.3		SCO		SCO UnixWare 2.03		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium/133MHz		3		1/Pentium/90MHz		Dec-91

		IBM		3,631		$289		1,049,656		Oracle		AIX		8		Mar-92		RS 6000 Server Model J30 c/s		3.0		Oracle7 v.7.3		AIX		AIX 4.1.4		Tuxedo EPT 4.2.1		NO		MP		8		8/PowerPC 601/75MHz		4		1/PowerPC 601/80MHz		Mar-92

		IBM		3,631		$296		1,075,443		Oracle		AIX		8		Mar-92		RS 6000 Server Model R30 c/s		3.0		Oracle7 v.7.3		AIX		AIX 4.1.4		Tuxedo EPT 4.2.1		NO		MP		8		8/PowerPC 601/75MHz		4		1/PowerPC 601/80MHz		Mar-92

		Compaq		3,849		$161		619,445		Oracle		SCO		4		Jan-92		ProLiant 4500/166 Model 2 c/s		3.0		Oracle7 v.7.3		SCO		SCO UnixWare 2.1		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium/166MHz		3		1/Pentium/150MHz		Jan-92

		HP		4,886		$260		1,272,020		Oracle		HPUX		4		Feb-92		9000 Model K420 c/s		3.0		Oracle7 v.7.3		HPUX		HP-UX 10.01		Encina/9000		NO		MP		4		4/PA-RISC 7200/120MHz		7		1/PA-RISC 7100LC/80MHz		Feb-92

		Bull		4,925		$231		1,134,364		Oracle		AIX		8		Jun-92		ESCALA D404/8		3.0		Oracle7 v.7.3		AIX		System AIX 4.1.4		Tuxedo 4.2.2 v2		NO		MP		8		8/Power PC 604/112MHz		7		1/Power PC 604/133MHz		Jun-92

		HP		4,939		$232		1,144,200		Oracle		HPUX		4		Feb-92		9000 Model K420 c/s		3.0		Oracle7 v.7.3		HPUX		HP-UX 10.01		Tuxedo ETP/T		NO		MP		4		4/PA-RISC 7200/120MHz		4		1/PA-RISC 7100LC/80MHz		Feb-92

		Compaq		5,008		$87		432,736		Oracle		NT		2		May-93		ProLiant 5000 6/200 Model 1X c/s		3.3		Oracle7 v.7.3.4		NT		MS Windows NT 4.0		TopEnd v2.04.01		NO		MP		2		2/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		May-93

		Unisys		6,253		$304		1,899,743		Oracle		UnixWare		10		Jul-92		U6000/500 Model 80 c/s		3.2		Oracle 7.3.2		UnixWare		UnixWare 2.1		BEA Tuxedo 6.1		NO		MP		10		10/Pentium/150MHz		6		1/Pentium/90MHz		Jul-92

		Compaq		6,393		$109		694,417		Oracle		NT		4		Dec-92		ProLiant 5000 6/200 Model 2 c/s		3.2		Oracle7 v.7.3.3		NT		MS Windows NT 4.0		Tuxedo 4.2.2v2		NO		MP		4		4/PentiumPro/200MHz		3		2/Pentium Pro/200MHz		Dec-92

		IBM		6,680		$88		587,986		Oracle		Solaris		4		Dec-92		PC Server 704		3.2		Oracle7 v.7.3.3		Solaris		Sun Soft Solaris 2.5.1		Tuxedo /T v4.2.2		NO		MP		4		4/Pentium Pro/200MHz		6		1/Pentium/133MHz		Dec-92

		Digital		9,414		$316		2,972,726		Oracle		DigitalUNIX		8		Oct-91		AlphaServer 8400 5/300 c/s		3.0		Oracle7 v.7.3		DigitalUNIX		Digital UNIX V3.2D-1		ITI Tuxedo		NO		MP		8		8/DECchip 21164/300MHz		10		1/DECchip 21064A/233MHz		Oct-91

		Digital		11,456		$286		3,274,110		Oracle		DigitalUNIX		8		Dec-91		AlphaServer 8400 5/350 c/s		3.0		Oracle7 v.7.3		DigitalUNIX		Digital UNIX V3.2D-1		ITI Tuxedo		NO		MP		8		8/DECchip 21164/350MHz		10		1/DECchip 21064A/233MHz		Dec-91

		Digital		14,227		$253		3,586,486		Oracle		VMS		8		Feb-93		AlphaServer 8400 5/350 c/s		3.0		Oracle Rdb7 V7.0		VMS		Open VMS 7.1		ACMS V4.0		NO		MP		8		8/DECchip 21164/350MHz		11		1/DECchip 21064A/233MHz		Feb-93

		Bull		14,286		$236		3,357,571		Oracle		AIX		8		Jan-93		ESCALA P4404-HE c/s		3.2		Oracle7 v.7.3		AIX		System AIX 4.1.5		Tuxedo EPT 4.2.1		NO		MP		8		8/PowerPC 604/112MHz		16		1/PowerPC 601/80MHz		Jan-93

		IBM		14,286		$226		3,225,073		Oracle		AIX		8		Dec-92		RS 6000 Cluster 4 Server Model J40		3.2		Oracle7 v.7.3		AIX		AIX 4.1.5		Tuxedo EPT 4.2.1		YES		MP		8		8/PowerPC 604/112MHz		16		1/PowerPC 601/80MHz		Dec-92

		IBM		14,286		$229		3,270,909		Oracle		AIX		8		Dec-92		RS 6000 Cluster 4 Server Model R40		3.2		Oracle7 v.7.3		AIX		AIX 4.1.5		Tuxedo EPT 4.2.1		YES		MP		8		8/PowerPC 604/112MHz		16		1/PowerPC 601/80MHz		Dec-92

		HP		17,827		$290		5,163,267		Oracle		HPUX		48		Feb-93		9000 EPS30 c/s		3.0		Oracle7 v.7.3		HPUX		HP-UX 10.20		Tuxedo ETP/T		YES		MP		48		48/PA-RISC 7150/120MHz		4		3/PA-RISC 7200/100MHz		Feb-93

		Sun		23,144		$119		2,734,009		Oracle		Solaris		16		Mar-93		Ultra Enterprise 6000 c/s		3.2		Oracle7 v.7.3.3		Solaris		Solaris 2.6		BEA Tuxedo 4.2		NO		MP		16		16/UltraSPARC/250MHz		11		1/UltraSPARC/167MHz		Mar-93

		Digital		30,390		$305		9,258,855		Oracle		DigitalUNIX		32		Apr-92		AlphaServer 8400 5/350 4 Node		3.0		Oracle7 v.7.3		DigitalUNIX		Digital UNIX V4.0A		ITI Tuxedo		YES		MP		32		32/DECchip 21164/350MHz		16		1/DECchip 21064A/266MHz		Apr-92

		Sun		31,147		$109		3,391,878		Oracle		Solaris		24		Jun-93		Ultra Enterprise 6000 c/s		3.3		Oracle8 v.8.0.3		Solaris		Solaris 2.6		BEA Tuxedo 4.2		NO		MP		24		24/UltraSPARC/250MHz		15		1/UltraSPARC/167MHz		Jun-93

		IBM		486		$654		317,781		Sybase		AIX		1		Mar-91		RS 6000 C10 w/1MB L2 Cache c/s		3.0		Sybase SQL10.0.1		AIX		AIX 3.2.5		IMC Tuxedo EPT		NO		UNI		1		1/C10 PowerPC 601/80MHz		1		1/250 PowerPC 601/66MHz		Mar-91

		IBM		735		$378		278,029		Sybase		AIX		1		Oct-91		RS 6000 Model E20 Workgroup c/s		3.0		Sybase SQL Server 10.0.2.		AIX		AIX 4.1.4		IMC Tuxedo EPT		NO		UNI		1		1/PowerPC 604/100MHz		1		1/PowerPC 601/80MHz		Oct-91

		Sun		1,333		$208		276,559		Sybase		Solaris		1		Jan-92		UltraServer 1 Model170 c/s		3.0		Sybase SQL Server 11.0		Solaris		Solaris 2.5		Tuxedo 4.2.1		NO		UNI		1		1/UltraSPARC/167MHz		1		1/UltraSPARC/143MHz		Jan-92

		Sun		1,333		$164		218,545		Sybase		Solaris		1		Nov-92		Ultra Enterprise 150 c/s		3.2		Sybase SQL Server 11.0		Solaris		Solaris 2.5		Tuxedo 4.2.1		NO		UNI		1		1/UltraSPARC/167MHz		1		1/UltraSPARC/143MHz		Nov-92

		Digital		1,691		$159		267,586		Sybase		DigitalUNIX		1		Aug-92		AlphaServer 1000A 5/300 c/s		3.2		Sybase SQL Server 11.0		DigitalUNIX		Digital UNIX V3.2F-2		BEA Tuxedo		NO		UNI		1		1/DECchip 21164/300MHz		1		1/DECchip 21064A/266MHz		Aug-92

		Compaq		3,112		$152		470,198		Sybase		NT		4		Mar-92		ProLiant 4500 5/133 Model 2 c/s		3.0		Sybase SQL Server 11.0.1		NT		MS Windows NT 3.51		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium/133MHz		3		1/Pentium/150MHz		Mar-92

		DG		3,810		$129		490,181		Sybase		DG/UX		2		Jun-92		AViiON 4900		3.1		Sybase SQL Server 11.0.2		DG/UX		DG/UX System 4.11		Tuxedo 4.2.2		NO		MP		2		2/Intel Pentium Pro/200MHz		1		2/Intel Pentium/133MHz		Jun-92

		IBM		5,774		$198		1,143,858		Sybase		AIX		8		Sep-92		RS 6000 PowerPC Server J40 c/s		3.2		Sybase SQL Server 11.0.3		AIX		AIX 4.1.4		BEA Tuxedo		NO		MP		8		8/PowerPC 604/112MHz		6		1/PowerPC 601/80MHz		Sep-92

		IBM		5,774		$203		1,169,995		Sybase		AIX		8		Sep-92		RS 6000 PowerPC Server R40 c/s		3.2		Sybase SQL Server 11.0.3		AIX		AIX 4.1.4		BEA Tuxedo		NO		MP		8		8/PowerPC 604/112MHz		6		1/PowerPC 601/80MHz		Sep-92

		HP		5,822		$148		857,852		Sybase		HPUX		2		Sep-92		9000 Model D370 c/s		3.2		Sybase SQL Server v.11.0.3		HPUX		HP-UX 10.10 & HP-UX 10.20		Tuxedo		NO		MP		2		2/PA-RISC 8000/160MHz		3		1/7100LC/64HMz		Sep-92

		Compaq		6,185		$111		683,514		Sybase		SCO		4		Jun-92		ProLiant 5000 6/166 Model 2 c/s		3.1		Sybase SQL Server 11.0.1		SCO		SCO UnixWare 2.1		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium Pro/166MHz		5		1/Pentium/150MHz		Jun-92

		Digital		6,768		$119		804,063		Sybase		DigitalUNIX		2		Feb-93		AlphaServer 4000 5/466		3.2		Sybase SQL Server 11.1		DigitalUNIX		Digital UNIX V4.1		BEA Tuxedo/T v4.2		NO		MP		2		2/DECchip 21164/466 MHz		4		1/DECchip 21064A/333MHz		Feb-93

		Bull		7,304		$196		1,429,252		Sybase		AIX		8		Nov-92		ESCALA D404/8		3.2		Sybase SQL Server 11.0.3		AIX		System AIX 4.2.0		Tuxedo 4.2.2 v2		NO		MP		8		8/Power PC 604/150MHz		6		1/PowerPC 604/112 MHz		Nov-92

		IBM		7,308		$100		725,823		Sybase		AIX		4		Apr-93		RS6000 Workgroup Server F50		3.2		Sybase SQL Server 11.0.3		AIX		AIX 4.2.1		BEA Tuxedo 6.2		NO		MP		4		4/PowerPC 604e/166MHz		3		1/PowerPC 604e/233MHz		Apr-93

		Compaq		7,650		$83		629,668		Sybase		NT		4		Mar-93		ProLiant 5000 6/200 Model 1X c/s		3.2		Sybase SQL Server 11.1		NT		MS Windows NT 4.0		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium Pro/200MHz		4		2/Pentium Pro/200MHz		Mar-93

		IBM		8,142		$95		765,626		Sybase		AIX		4		May-93		RS/6000 Workgroup Server F50 c/s		3.3		Sybase Adaptive Server Ent 11.5		AIX		AIX 4.2.1		Tuxedo v.6.2		NO		MP		4		4/IBM PowerPC 604e/166MHz		3		1/IBM PowerPC 604e/233MHz		May-93

		Compaq		8,311		$96		792,738		Sybase		SCO		4		Oct-92		ProLiant 5000 6/200 Model 2 c/s		3.2		Sybase SQL Server 11.0.3		SCO		SCO Unix Ware 2.1.1		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		Oct-92

		Compaq		9,029		$79		705,818		Sybase		SCO		4		May-93		ProLiant 6000 6/200 Model 1X c/s		3.3		Sybase SQL Server 11.0.3		SCO		SCO UnixWare 2.1.1		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium Pro/200MHz		4		2/Pentium Pro/200MHz		May-93

		IBM		9,165		$98		895,035		Sybase		AIX		8		May-93		RS6000 Enterprise Server J50 c/s		3.3		Sybase SQL Server 11.1		AIX		AIX 4.2.1		BEA Tuxedo 6.2		NO		MP		8		8/PowerPC 604e/200MHz		3		1/PowerPC 604e/233MHz		May-93

		IBM		9,165		$99		905,767		Sybase		AIX		8		May-93		RS6000 Enterprise Server R50 c/s		3.3		Sybase SQL Server 11.1		AIX		AIX 4.2.1		BEA Tuxedo 6.2		NO		MP		8		8/PowerPC 604e/200MHz		3		1/PowerPC 604e/233MHz		May-93

		Digital		10,350		$125		1,288,102		Sybase		DigitalUNIX		4		May-93		AlphaServer 4100 5/466 c/s		3.3		Sybase SQL Server 11.03		DigitalUNIX		Digital UNIX V4.0D		BEA Tuxedo v4.2		NO		MP		4		4/DECchip 21164/466MHz		6		1/DECchip 21064A/333MHz		May-93

		Sybase		11,014		$222		2,445,319		Sybase		DigitalUNIX		10		Dec-91		Digital AlphaServer 8400 5/300		3.0		Sybase SQL Server 11.0		DigitalUNIX		Digital Unix V3.2C		ITI Tuxedo  4.2		NO		MP		10		10/DECchip 21164/300MHz		10		1/DECchip 21064A/233MHz		Dec-91

		Sun		11,466		$190		2,174,979		Sybase		Solaris		12		Apr-92		Ultra Enterprise 5000 c/s		3.0		Sybase SQL Server 11.0.2		Solaris		Solaris 2.5.1		Tuxedo 4.2.1		NO		MP		12		12/UltraSPARC/167MHz		8		1/UltraSPARC/167MHz		Apr-92

		Sun		11,466		$188		2,152,254		Sybase		Solaris		12		Apr-92		Ultra Enterprise 4000 c/s		3.0		Sybase SQL Sever 11.0.2		Solaris		Solaris 2.5.1		Tuxedo 4.2.1		NO		MP		12		12/UltraSPARC/167MHz		8		1/UltraSPARC/167MHz		Apr-92

		Digital		14,177		$199		2,812,287		Sybase		DigitalUNIX		10		Jul-92		AlphaServer 8400 5/350		3.2		Sybase SQL Server 11.0.3		DigitalUNIX		Digital Unix V3.2G		ITI Tuxedo		NO		MP		10		10/DECchip 21164/350MHz		10		1/DECchip 21064A/266MHz		Jul-92

		HP		14,739		$133		1,949,237		Sybase		HPUX		4		Feb-93		9000 Model K460 c/s		3.2		Sybase SQL Server v.11.0.3		HPUX		HP-UX 10.30		Tuxedo		NO		MP		4		4/PA-RISC 8000/180MHz		7		1/PA-RISC 7100LC/80&96MHz		Feb-93

		Sun		18,439		$140		2,566,159		Sybase		Solaris		20		Jan-93		Ultra Enterprise 6000 c/s		3.2		Sybase SQL Server 11.0.3		Solaris		Solaris 2.5.1		BEA Tuxedo CFS 6.1		NO		MP		20		20/UltraSPARC/250MHz		11		1/UltraSPARC/167MHz		Jan-93



&C�TPC RESULTS AS OF JULY 25, 1997



scaleup vs cpu

		



DB2

Informix

Microsoft

Oracle

Sybase



Scaleup vs time graphs

		

				cpu		tpmC		$/tpmC

				1		1,333		$164

				2		3,107		$116

				6		6,662		$152

				12		11,466		$188

				20		18,439		$139

				10		11,014		$222

				16		6,314		$493

				5		2,023		$463

				10		6,253		$304

				22		9,524		$297

				32		30,390		$305

				48		17,827		$396

				1		2,218		$87

				2		3,594		$82

				4		7,521		$78

				6		10,660		49

										0



&C�TPC RESULTS AS OF JULY 25, 1997



Scaleup vs time graphs

		0		0

		0		0

		0		0

		0		0

		0



Sybase & Solaris

MS SQL & NT

SMP Scaleability: tpmC vs CPUs

Sybase & Solaris

Microsoft SQL Server & NT

cpus

tpmC

0

0

0

0

0

0

0

0

0



results_97_7

		0

		0

		0

		0



SMP Scaleability: tpmC vs CPUs

Microsoft SQL Server & NT

cpus

tpmC

0

0

0

0



		

				DB2/CS		1880		168

				Oracle		6393		109

				Informix		6842		100

				Sybase		7650		83
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										NEW RESULTS OR PRICE CHANGES																														NEW RESULTS OR PRICE CHANGES

										SUBMITTED JULY 21-25, 1997																														SUBMITTED JULY 21-25, 1997

				Company		(tpmC)		$/tpmC		Total .
Cost ($)		DB		OS		cpus		Date		System		Spec.		Database Software		OS		Operating System		TP Monitor		Cluster		MP/
UNI		cpus		Qty/Processors/MHz		# of 
FE		Qty/Processors/MHz		Date

				DG		3,406		$240		816,031		Oracle		DG/UX		7		Dec-91		AViiON 5800 c/s		3.0		Oracle7 v.7.3		DG/UX		DG/UX System 4.10		Tuxedo 4.2.2		NO		MP		7		7/Intel Pentium/133MHz		1		3/Intel Pentium/100MHz		Dec-91

				DG		3,810		$129		490,181		Sybase		DG/UX		2		Jun-92		AViiON 4900		3.1		Sybase SQL Server 11.0.2		DG/UX		DG/UX System 4.11		Tuxedo 4.2.2		NO		MP		2		2/Intel Pentium Pro/200MHz		1		2/Intel Pentium/133MHz		Jun-92

				ALR		7,407		$58		427,949		MS SQL		NT		4		Apr-93		Revolution Quad6 SD512		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0		None		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro 200MHz		Apr-93		1460		Apr-97

				ALR		10,666		$49		513,001		MS SQL		NT		6		Jul-93		Revolution 6X6 c/s		3.3		MS SQL Server 6.5		NT		MS NT Server 4.0		Tuxedo 6.3 CFS		NO		MP		6		6/Pentium Pro/200MHz		5		1/Pentium Pro/200MHz		Jul-93

				Amdahl		7,573		$79		593,988		MS SQL		NT		4		Mar-93		EnVista Frontline Server		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0		None		NO		MP		4		4/Pentium Pro/200MHz		6		1/Pentium/133MHz		Mar-93

				Compaq		2,455		$242		593,216		MS SQL		NT		4		Oct-91		ProLiant 4500 5/133 Model 2 c/s		3.0		MS SQL Server 6.0		NT		MS Windows NT 3.51		None		NO		MP		4		4/Pentium/133MHz		5		1/Pentium/90MHz		Oct-91

				Compaq		3,066		$198		606,539		Oracle		NT		4		Jan-92		ProLiant 4500/133 Model 2 c/s		3.0		Oracle7 v.7.3		NT		MS Windows NT 3.51		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium/133MHz		3		1/Pentium/120MHz		Jan-92

				Compaq		1,084		$197		212,920		MS SQL		NT		1		Mar-92		ProLiant 1500 5/166 Model 8600S		3.0		MS SQL Server 6.5		NT		MS Windows NT 4.0		None		NO		UNI		1		1/Pentium/166MHz		2		1/Pentium/90MHz		Mar-92

				Compaq		3,112		$152		470,198		Sybase		NT		4		Mar-92		ProLiant 4500 5/133 Model 2 c/s		3.0		Sybase SQL Server 11.0.1		NT		MS Windows NT 3.51		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium/133MHz		3		1/Pentium/150MHz		Mar-92

				Compaq		3,641		$148		537,508		MS SQL		NT		4		Apr-92		ProLiant 4500 5/133 Model 2 c/s		3.0		MS SQL Server 6.5		NT		MS Windows NT 4.0		None		NO		MP		4		4/Pentium/133MHz		5		1/Pentium/90MHz		Apr-92

				Compaq		6,843		$100		681,754		Informix		NT		4		Oct-92		ProLiant 5000 6/200 Model 2 c/s		3.2		Informix OnLine 7.30		NT		MS Windows NT 4.0		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		Oct-92

				Compaq		7,128		$80		568,730		MS SQL		NT		4		Dec-92		ProLiant 5000 6/166 Model 2 c/s		3.2		MS SQL Server 6.5.219		NT		MS Windows NT 4.0		None		NO		MP		4		4/Pentium Pro/166MHz		4		1/Pentium Pro/200MHz		Dec-92

				Compaq		6,393		$109		694,417		Oracle		NT		4		Dec-92		ProLiant 5000 6/200 Model 2 c/s		3.2		Oracle7 v.7.3.3		NT		MS Windows NT 4.0		Tuxedo 4.2.2v2		NO		MP		4		4/PentiumPro/200MHz		3		2/Pentium Pro/200MHz		Dec-92

				Compaq		4,040		$69		278,513		MS SQL		NT		2		Feb-93		ProLiant 2500 6/200 (2 Proc) c/s		3.2		MS SQL Server 6.5.242		NT		MS Windows NT 4.0		None		NO		MP		2		2/Pentium Pro/200MHz		3		1/Pentium Pro/200MHz		Feb-93

				Compaq		7,521		$78		584,205		MS SQL		NT		4		Feb-93		ProLiant 5000 6/200 Model 2 c/s		3.2		MS SQL Server 6.5.219		NT		MS Windows NT 4.0		None		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		Feb-93

				Compaq		2,503		$72		179,396		MS SQL		NT		1		Feb-93		ProLiant 2500 6/200 (1Proc) c/s		3.2		MS SQL Server 6.5.242		NT		MS Windows NT 4.0		None		NO		UNI		1		1/PentiumPro/200MHz		2		1/Pentium Pro/180MHz		Feb-93

				Compaq		7,650		$83		629,668		Sybase		NT		4		Mar-93		ProLiant 5000 6/200 Model 1X c/s		3.2		Sybase SQL Server 11.1		NT		MS Windows NT 4.0		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium Pro/200MHz		4		2/Pentium Pro/200MHz		Mar-93

				Compaq		8,070		$58		465,382		MS SQL		NT		4		Apr-93		ProLiant 5000 6/200 Model 1X c/s		3.2		MS SQL Server 6.5.247		NT		MS Windows NT 4.0		None		NO		UNI		4		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		Apr-93

				Compaq		4,865		$63		304,046		MS SQL		NT		2		May-93		ProLiant 2500 6/200 (2 Proc) c/s		3.3		MS SQL Server 6.5.252		NT		MS Windows NT 4.0		None		NO		MP		2		2/Pentium Pro/200MHz		3		1/Pentium Pro/180MHz		May-93

				Compaq		5,008		$87		432,736		Oracle		NT		2		May-93		ProLiant 5000 6/200 Model 1X c/s		3.3		Oracle7 v.7.3.4		NT		MS Windows NT 4.0		TopEnd v2.04.01		NO		MP		2		2/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		May-93

				Compaq		2,605		$94		244,154		Oracle		NT		1		Jun-93		ProLiant 2500 6/200 Model 1H c/s		3.3		Oracle v.7.3.4		NT		MS Windows NT 4.0		TopEnd v2.04.01		NO		UNI		1		1/Pentium Pro/200MHz		2		1/Pentium Pro/200MHz		Jun-93

				Dell		7,693		$43		327,234		MS SQL		NT		4		Mar-93		PowerEdge 6100		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0		None		NO		MP		4		4/PentiumPro/200MHz		4		1/Pentium Pro/200MHz		Mar-93

				Digital		5,517		$122		669,344		MS SQL		NT		4		Jun-92		Prioris ZX 6166MP c/s		3.1		MS SQL Server 6.50-6.5.205		NT		MS Windows NT 4.0		None		NO		MP		4		4/Intel Pentium Pro/166MHz		4		1/Intel Pentium/133MHz		Jun-92

				Digital		5,740		$117		671,204		MS SQL		NT		4		Jul-92		Prioris ZX 6166MP c/s		3.2		MS SQL Server 6.50-6.5.205		NT		MS Windows NT 4.0		None		NO		MP		4		4/Intel Pentium Pro/166MHz		4		1/Intel Pentium/133MHz		Jul-92

				Digital		6,713		$66		437,418		MS SQL		NT		4		Nov-92		Prioris ZX 6200MP 4 CPUs c/s		3.2		MS SQL Server 6.50-6.5.227		NT		MS Windows NT 4.0		None		NO		MP		4		4/Intel Pentium Pro/200MHz		5		1/Intel Pentium/150MHz		Nov-92

				Digital		8,146		$49		396,521		MS SQL		NT		4		Jun-93		Prioris ZX 6200MP 4 CPUs c/s		3.3.1		MS SQL Server 6.5.252		NT		MS Windows NT 4.0 SP2		Digital TP Web DB V1.0		NO		MP		4		4/Pentium Pro/200MHz		3		1/Pentium/200MHz		Jun-93

				Fujitsu		4,248		$81		343,313		MS SQL		NT		2		Dec-92		SuperServer J652i c/s		3.2		MS SQL Server 6.5.SP3		NT		MS Windows NT 4.0		None		NO		MP		2		2/Pentium Pro/200MHz		2		1/Pentium Pro/200MHz		Dec-92

				HP		3,904		$110		430,835		MS SQL		NT		2		Dec-92		NetServer LH Pro c/s		3.2		MS SQL Server v 6.5.SP3		NT		MS NT Server 4.0		Tuxedo		NO		MP		2		2/Pentium Pro/200MHz		2		1/Series 9000 E55/100MHz		Dec-92

				HP		7,352		$80		584,286		MS SQL		NT		4		Jan-93		NetServer LX Pro c/s		3.2		MS SQL v.6.5.SP3		NT		MS NT Server 4.0		Tuxedo		NO		MP		4		4/Intel Pentium Pro/200MHz		4		1/HP 9000 E55/96MHz		Jan-93

				HP		8,028		$73		581,896		MS SQL		NT		4		Apr-93		NetServer LX Pro		3.2		MS SQL Server 6.5 SP3		NT		MS NT Server 4.0		BEA Tuxedo 6.2		NO		MP		4		4/Intel Pendium Pro/200MHz		4		1/PA-RISC 7100LC/96MHz		Apr-93

				HP		9,198		$50		456,389		MS SQL		NT		4		Jul-93		NetServer LX Pro c/s		3.3		MS SQL Server 6.5		NT		MS NT Server 4.0		BEA Tuxedo 6.3		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		Jul-93

				Intergraph		1,676		$103		171,496		MS SQL		NT		1		Sep-92		InterServe MP-610 Server		3.2		MS SQL Server 6.5		NT		MS Windows NTS 4.0		None		NO		UNI		1		1/PentiumPro/200MHz		1		1/PentiumPro/200MHz		Sep-92

				Intergraph		3,961		$64		250,927		MS SQL		NT		2		Feb-93		InterServe 625		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0 SP1		None		NO		MP		2		2/Pentium Pro/200MHz		2		1/Pentium Pro/200MHz		Feb-93

				Intergraph		2,300		$67		152,748		MS SQL		NT		1		Feb-93		InterServe 615		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0 SP1		None		NO		MP		1		1/Pentium Pro/200MHz		1		1/Pentium Pro/200MHz		Feb-93

				NCR		7,368		$77		560,276		MS SQL		NT		4		Apr-93		WorldMark 4300S c/s		3.2		MS SQL Server v.6.5		NT		MS Windows NT 4.0		TopEnd		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		Apr-93

				NCR		6,044		$81		484,582		MS SQL		NT		4		Apr-93		WorldMark 4300S c/s		3.2		MS SQL Server v.6.5		NT		MS Windows NT 4.0		None		NO		MP		4		4/Pentium Pro/166MHz		3		1/Pentium Pro/200MHz		Apr-93

				NCR		9,116		$86		778,970		MS SQL		NT		4		Jun-93		WorldMark 4300S c/s		3.3		MS SQL Server 6.5		NT		MS Windows NT 4.0		TopEnd 2.04		NO		MP		4		4/Pentium Pro/200MHz		5		1/Pentium Pro/200MHz		Jun-93

				SNI		7,063		$69		484,578		MS SQL		NT		4		Feb-93		Primergy 560		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0		None		NO		MP		4		4/PentiumPro/200MHz		5		1/PentiumPro/200MHz		Feb-93

				Unisys		7,407		$40		464,052		MS SQL		NT		4		Mar-93		Aquanta QR/6 c/s		3.2		MS SQL Server 6.5 SP3		NT		MS NT Server 4.0		None		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		Mar-93

				Unisys		10,666		$41		569,844		MS SQL		NT		6		Jul-93		Aquanta HS/6 Server c/s		3.3		MS SQL Server 6.5		NT		MS NT Server 4.0		Tuxedo 6.3 CFS		NO		MP		6		6/Pentium Pro/200MHz		5		1/Pentium Pro/200MHz		Jul-93

				Unisys		9,223		$42		485,057		MS SQL		NT		4		Jul-93		Aquanta HS/6 Server c/s		3.3		MS SQL Server 6.5		NT		MS NT Server 4.0		Tuxedo 6.3 CFS		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		Jul-93

				Compaq		3,516		$186		651,647		Oracle		SCO		4		Dec-91		ProLiant 4500/133 Model2 c/s		3.0		Oracle7 v.7.3		SCO		SCO UnixWare 2.03		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium/133MHz		3		1/Pentium/90MHz		Dec-91

				Compaq		3,849		$161		619,445		Oracle		SCO		4		Jan-92		ProLiant 4500/166 Model 2 c/s		3.0		Oracle7 v.7.3		SCO		SCO UnixWare 2.1		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium/166MHz		3		1/Pentium/150MHz		Jan-92

				Compaq		6,185		$111		683,514		Sybase		SCO		4		Jun-92		ProLiant 5000 6/166 Model 2 c/s		3.1		Sybase SQL Server 11.0.1		SCO		SCO UnixWare 2.1		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium Pro/166MHz		5		1/Pentium/150MHz		Jun-92

				Compaq		8,311		$96		792,738		Sybase		SCO		4		Oct-92		ProLiant 5000 6/200 Model 2 c/s		3.2		Sybase SQL Server 11.0.3		SCO		SCO Unix Ware 2.1.1		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		Oct-92

				Compaq		9,029		$79		705,818		Sybase		SCO		4		May-93		ProLiant 6000 6/200 Model 1X c/s		3.3		Sybase SQL Server 11.0.3		SCO		SCO UnixWare 2.1.1		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium Pro/200MHz		4		2/Pentium Pro/200MHz		May-93

				Compaq		3,226		$207		665,806		Oracle		Solaris		4		Dec-91		ProLiant 4500/133 Model2 c/s		3.0		Oracle7 v.7.3		Solaris		Solaris v.2.5.1		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium/133MHz		5		1/Pentium/90MHz		Dec-91

				Unisys		2,023		$463		937,366		Informix		SVR4		5		Nov-91		U6000/500 Model 50 c/s		3.0		Informix OnLine V7.11.UD1		SVR4		SVR4 UNIX1.4		IMC Tuxedo		NO		MP		5		5/Intel Pentium/100MHz		4		1/Intel Pentium/90MHz		Nov-91

				Unisys		6,253		$304		1,899,743		Oracle		UnixWare		10		Jul-92		U6000/500 Model 80 c/s		3.2		Oracle 7.3.2		UnixWare		UnixWare 2.1		BEA Tuxedo 6.1		NO		MP		10		10/Pentium/150MHz		6		1/Pentium/90MHz		Jul-92

				Company		(tpmC)		$/tpmC		DB		OS		cpus

				Compaq		2,605		$94		Oracle		NT		1

				Compaq		5,008		$87		Oracle		NT		2

				Unisys		9,223		$53		MS SQL		NT		4

				ALR		10,666		$49		MS SQL		NT		6

				HP		3904.00		$110		MS SQL		NT		2

				Compaq		9,029		$79		Sybase		SCO		4

				Unisys		2,023		$463		Informix		SVR4		5

				Unisys		6,253		$304		Oracle		UnixWare		10
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														NEW RESULTS OR PRICE CHANGES

														SUBMITTED JULY 21-25, 1997

				(tpmC)		Company		(tpmC)		$/tpmC		Total .
Cost ($)		DB		OS		cpus		Date

				486		IBM		486		$654		317,781		Sybase		AIX		1		33310

				1,470		IBM		1,470		$666		979,231		DB2		AIX		1		Jun-91

				874		SNI		874		$364		318,441		Informix		SNI Unix		1		Jul-91

				735		IBM		735		$378		278,029		Sybase		AIX		1		Oct-91

				1,333		Sun		1,333		$208		276,559		Sybase		Solaris		1		Jan-92

				1,084		Compaq		1,084		$197		212,920		MS SQL		NT		1		Mar-92

				1,691		Digital		1,691		$159		267,586		Sybase		DigitalUNIX		1		Aug-92

				1,676		Intergraph		1,676		$103		171,496		MS SQL		NT		1		Sep-92

				1,333		Sun		1,333		$164		218,545		Sybase		Solaris		1		Nov-92

				2,300		Intergraph		2,300		$67		152,748		MS SQL		NT		1		Feb-93

				2,301		SNI		2,301		$181		417,575		Oracle		SNI Unix		1		Feb-93

				2,503		Compaq		2,503		$72		179,396		MS SQL		NT		1		Feb-93

				3,265		Digital		3,265		$61		198,873		MS SQL		NT		1		Apr-93

				2,605		Compaq		2,605		$94		244,154		Oracle		NT		1		Jun-93

				3,810		DG		3,810		$129		490,181		Sybase		DG/UX		2		Jun-92

				5,822		HP		5,822		$148		857,852		Sybase		HPUX		2		Sep-92

				3,107		Sun		3,107		$116		360,488		DB2		Solaris		2		Nov-92

				3904.00		HP		3904.00		$110		430,835		MS SQL		NT		2		Dec-92

				4,248		Fujitsu		4,248		$81		343,313		MS SQL		NT		2		Dec-92

				4,040		Compaq		4,040		$69		278,513		MS SQL		NT		2		Feb-93

				3,961		Intergraph		3,961		$64		250,927		MS SQL		NT		2		Feb-93

				6,768		Digital		6,768		$119		804,063		Sybase		DigitalUNIX		2		Feb-93

				4,865		Compaq		4,865		$63		304,046		MS SQL		NT		2		May-93

				5,008		Compaq		5,008		$87		432,736		Oracle		NT		2		May-93

				1,563		Bull		1,563		$549		858,266		Informix		AIX		4		May-91

				1,563		Bull		1,563		$584		912,331		Informix		AIX		4		May-91

				1,438		IBM		1,438		$492		707,470		DB2		AIX		4		Jun-91

				1,438		IBM		1,438		$510		733,487		DB2		AIX		4		Jun-91

				2,455		Compaq		2,455		$242		593,216		MS SQL		NT		4		Oct-91

				3,516		Compaq		3,516		$186		651,647		Oracle		SCO		4		Dec-91

				3,226		Compaq		3,226		$207		665,806		Oracle		Solaris		4		Dec-91

				3,066		Compaq		3,066		$198		606,539		Oracle		NT		4		Jan-92

				3,849		Compaq		3,849		$161		619,445		Oracle		SCO		4		Jan-92

				4,939		HP		4,939		$232		1,144,200		Oracle		HPUX		4		Feb-92

				4,886		HP		4,886		$260		1,272,020		Oracle		HPUX		4		Feb-92

				1,880		IBM		1,880		$168		315,490		DB2		NT		4		Mar-92

				3,112		Compaq		3,112		$152		470,198		Sybase		NT		4		Mar-92

				3,641		Compaq		3,641		$148		537,508		MS SQL		NT		4		Apr-92

				5,517		Digital		5,517		$122		669,344		MS SQL		NT		4		Jun-92

				6,185		Compaq		6,185		$111		683,514		Sybase		SCO		4		Jun-92

				5,740		Digital		5,740		$117		671,204		MS SQL		NT		4		Jul-92

				8,311		Compaq		8,311		$96		792,738		Sybase		SCO		4		Oct-92

				6,843		Compaq		6,843		$100		681,754		Informix		NT		4		Oct-92

				6,713		Digital		6,713		$66		437,418		MS SQL		NT		4		Nov-92

				7,128		Compaq		7,128		$80		568,730		MS SQL		NT		4		Dec-92

				6,393		Compaq		6,393		$109		694,417		Oracle		NT		4		Dec-92

				6,680		IBM		6,680		$88		587,986		Oracle		Solaris		4		Dec-92

				7,352		HP		7,352		$80		584,286		MS SQL		NT		4		Jan-93

				7,063		SNI		7,063		$69		484,578		MS SQL		NT		4		Feb-93

				7,521		Compaq		7,521		$78		584,205		MS SQL		NT		4		Feb-93

				14,739		HP		14,739		$133		1,949,237		Sybase		HPUX		4		Feb-93

				7,693		Dell		7,693		$43		327,234		MS SQL		NT		4		Mar-93

				7,650		Compaq		7,650		$83		629,668		Sybase		NT		4		Mar-93

				7,407		Unisys		7,407		$63		464,052		MS SQL		NT		4		Mar-93

				7,573		Amdahl		7,573		$79		593,988		MS SQL		NT		4		Mar-93

				8,028		HP		8,028		$73		581,896		MS SQL		NT		4		Apr-93

				8,070		Compaq		8,070		$58		465,382		MS SQL		NT		4		Apr-93

				7,368		NCR		7,368		$77		560,276		MS SQL		NT		4		Apr-93

				6,044		NCR		6,044		$81		484,582		MS SQL		NT		4		Apr-93

				7,407		ALR		7,407		$58		427,949		MS SQL		NT		4		Apr-93

				7,308		IBM		7,308		$100		725,823		Sybase		AIX		4		Apr-93

				9,029		Compaq		9,029		$79		705,818		Sybase		SCO		4		May-93

				8,142		IBM		8,142		$95		765,626		Sybase		AIX		4		May-93

				10,350		Digital		10,350		$125		1,288,102		Sybase		DigitalUNIX		4		May-93

				9,116		NCR		9,116		$86		778,970		MS SQL		NT		4		Jun-93

				8,146		Digital		8,146		$49		396,521		MS SQL		NT		4		Jun-93

				9,198		HP		9,198		$50		456,389		MS SQL		NT		4		Jul-93

				9,223		Unisys		9,223		$53		485,057		MS SQL		NT		4		Jul-93

				2,023		Unisys		2,023		$463		937,366		Informix		SVR4		5		Nov-91

				6,662		Sun		6,662		$152		1,013,031		DB2		Solaris		6		Aug-92

				10,666		Unisys		10,666		$54		569,844		MS SQL		NT		6		Jul-93

				10,666		ALR		10,666		$49		513,001		MS SQL		NT		6		Jul-93

				3,406		DG		3,406		$240		816,031		Oracle		DG/UX		7		Dec-91

				2,660		Bull		2,660		$530		1,409,965		Informix		AIX		8		May-91

				2,660		Bull		2,660		$560		1,490,086		Informix		AIX		8		May-91

				1,416		DG		1,416		$656		928,744		Informix		DG/UX		8		Aug-91

				9,414		Digital		9,414		$316		2,972,726		Oracle		DigitalUNIX		8		Oct-91

				3,921		SNI		3,921		$495		1,939,674		Informix		SNI Unix		8		Nov-91

				11,456		Digital		11,456		$286		3,274,110		Oracle		DigitalUNIX		8		Dec-91

				3,513		Bull		3,513		$270		946,649		Oracle		AIX		8		Jan-92

				3,631		IBM		3,631		$289		1,049,656		Oracle		AIX		8		Mar-92

				3,631		IBM		3,631		$296		1,075,443		Oracle		AIX		8		Mar-92

				3,513		Motorola		3,513		$274		960,792		Oracle		AIX		8		Apr-92

				4,925		Bull		4,925		$231		1,134,364		Oracle		AIX		8		Jun-92

				3,119		IBM		3,119		$237		740,627		DB2		AIX		8		Jun-92

				3,119		IBM		3,119		$242		756,018		DB2		AIX		8		Jun-92

				5,774		IBM		5,774		$198		1,143,858		Sybase		AIX		8		Sep-92

				5,774		IBM		5,774		$203		1,169,995		Sybase		AIX		8		Sep-92

				7,304		Bull		7,304		$196		1,429,252		Sybase		AIX		8		Nov-92

				14,286		IBM		14,286		$226		3,225,073		Oracle		AIX		8		Dec-92

				14,286		IBM		14,286		$229		3,270,909		Oracle		AIX		8		Dec-92

				14,286		Bull		14,286		$236		3,357,571		Oracle		AIX		8		Jan-93

				14,227		Digital		14,227		$253		3,586,486		Oracle		VMS		8		Feb-93

				9,165		IBM		9,165		$98		895,035		Sybase		AIX		8		May-93

				9,165		IBM		9,165		$99		905,767		Sybase		AIX		8		May-93

				11,503		SNI		11,503		$168		1,934,106		Informix		SNI Unix		8		Jul-93

				11,014		Sybase		11,014		$222		2,445,319		Sybase		DigitalUNIX		10		Dec-91

				13,646		Digital		13,646		$277		3,778,989		Informix		DigitalUNIX		10		Mar-92

				14,177		Digital		14,177		$199		2,812,287		Sybase		DigitalUNIX		10		Jul-92

				6,253		Unisys		6,253		$304		1,899,743		Oracle		UnixWare		10		Jul-92

				11,466		Sun		11,466		$190		2,174,979		Sybase		Solaris		12		Apr-92

				11,466		Sun		11,466		$188		2,152,254		Sybase		Solaris		12		Apr-92

				15,462		Sun		15,462		$135		2,077,487		Informix		Solaris		14		Feb-93

				6,314		Tandem		6,314		$493		3,115,351		Informix		IRIX		16		Nov-91

				6,270		SNI		6,270		$473		2,963,608		Informix		SNI Unix		16		Jan-92

				23,144		Sun		23,144		$119		2,734,009		Oracle		Solaris		16		Mar-93

				7,561		SNI		7,561		$372		2,810,223		Informix		SNI Unix		18		Sep-92

				18,439		Sun		18,439		$140		2,566,159		Sybase		Solaris		20		Jan-93

				9,524		SNI		9,524		$297		2,833,151		Informix		SNI Unix		22		Dec-92

				31,147		Sun		31,147		$109		3,391,878		Oracle		Solaris		24		Jun-93

				25,309		SGI		25,309		$140		3,519,012		Informix		IRIX		28		Apr-93

						Trend lines				Best

				cpus		(tpmC)		OS				Date		(tpmC)		OS

				1		486		AIX				1		2,301		SNI Unix

				1		735		AIX				2		6,768		DigitalUNIX

				1		874		SNI Unix				4		14,739		HPUX

				1		1,333		Solaris				5		2,023		SVR4

				1		1,333		Solaris				6		6,662		Solaris

				1		1,470		AIX				7		3,406		DG/UX

				1		1,691		DigitalUNIX				8		1,416		DG/UX

				1		2,301		SNI Unix				8		14,286		AIX

				2		3,107		Solaris				10		14,177		DigitalUNIX

				2		3,810		DG/UX				12		11,466		Solaris

				2		5,822		HPUX				14		15,462		Solaris

				2		6,768		DigitalUNIX				16		23,144		Solaris

				4		1,438		AIX				18		7,561		SNI Unix

				4		1,438		AIX				20		18,439		Solaris

				4		1,563		AIX				22		9,524		SNI Unix

				4		1,563		AIX				24		31,147		Solaris

				4		3,226		Solaris				28		25,309		IRIX

				4		3,516		SCO				1		3,265		NT

				4		3,849		SCO				2		5,008		NT

				4		4,886		HPUX				4		9,223		NT

				4		4,939		HPUX				6		10,666		NT

				4		6,185		SCO

				4		6,680		Solaris

				4		7,308		AIX

				4		8,142		AIX

				4		8,311		SCO

				4		9,029		SCO

				4		10,350		DigitalUNIX

				4		14,739		HPUX

				5		2,023		SVR4

				6		6,662		Solaris

				7		3,406		DG/UX

				8		1,416		DG/UX

				8		2,660		AIX

				8		2,660		AIX

				8		3,119		AIX

				8		3,119		AIX

				8		3,513		AIX

				8		3,513		AIX

				8		3,631		AIX

				8		3,631		AIX

				8		3,921		SNI Unix

				8		4,925		AIX

				8		5,774		AIX

				8		5,774		AIX

				8		7,304		AIX

				8		9,165		AIX

				8		9,165		AIX

				8		9,414		DigitalUNIX

				8		11,456		DigitalUNIX

				8		11,503		SNI Unix

				8		14,286		AIX

				8		14,286		AIX

				8		14,286		AIX

				10		6,253		UnixWare

				10		11,014		DigitalUNIX

				10		13,646		DigitalUNIX

				10		14,177		DigitalUNIX

				12		11,466		Solaris

				12		11,466		Solaris

				14		15,462		Solaris

				16		6,270		SNI Unix

				16		6,314		IRIX

				16		23,144		Solaris

				18		7,561		SNI Unix

				20		18,439		Solaris

				22		9,524		SNI Unix

				24		31,147		Solaris

				28		25,309		IRIX

				1		1,084		NT

				1		1,676		NT

				1		2,300		NT

				1		2,503		NT

				1		2,605		NT

				1		3,265		NT

				2		3,961		NT

				2		4,040		NT

				2		4,248		NT

				2		4,865		NT

				2		5,008		NT

				2		3904.00		NT

				4		1,880		NT

				4		2,455		NT

				4		3,066		NT

				4		3,112		NT

				4		3,641		NT

				4		5,517		NT

				4		5,740		NT

				4		6,044		NT

				4		6,393		NT

				4		6,713		NT

				4		6,843		NT

				4		7,063		NT

				4		7,128		NT

				4		7,352		NT

				4		7,368		NT

				4		7,407		NT

				4		7,407		NT

				4		7,521		NT

				4		7,573		NT

				4		7,650		NT

				4		7,693		NT

				4		8,028		NT

				4		8,070		NT

				4		8,146		NT

				4		9,116		NT

				4		9,198		NT

				4		9,223		NT

				4		9,223		NT

				6		10,666		NT

				6		10,666		NT
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														NEW RESULTS OR PRICE CHANGES

														SUBMITTED JULY 21-25, 1997

				Date		(tpmC)		Company		(tpmC)		$/tpmC		Total .
Cost ($)		DB		OS		cpus		Date

				Mar-95		486		IBM		486		$654		317,781		Sybase		AIX		1		34770												Mar-99

				May-95		2,660		Bull		2,660		$530		1,409,965		Informix		AIX		8		May-95												May-99

				May-95		1,563		Bull		1,563		$549		858,266		Informix		AIX		4		May-95												May-99

				May-95		2,660		Bull		2,660		$560		1,490,086		Informix		AIX		8		May-95												May-99

				May-95		1,563		Bull		1,563		$584		912,331		Informix		AIX		4		May-95												May-99

				Jun-95		1,470		IBM		1,470		$666		979,231		DB2		AIX		1		Jun-95												Jun-99

				Jun-95		1,438		IBM		1,438		$492		707,470		DB2		AIX		4		Jun-95												Jun-99

				Jun-95		1,438		IBM		1,438		$510		733,487		DB2		AIX		4		Jun-95												Jun-99

				Jul-95		874		SNI		874		$364		318,441		Informix		SNI Unix		1		Jul-95												Jul-99

				Aug-95		1,416		DG		1,416		$656		928,744		Informix		DG/UX		8		Aug-95												Aug-99

				Oct-95		2,455		Compaq		2,455		$242		593,216		MS SQL		NT		4		Oct-95												Oct-99

				Oct-95		735		IBM		735		$378		278,029		Sybase		AIX		1		Oct-95												Oct-99

				Oct-95		9,414		Digital		9,414		$316		2,972,726		Oracle		DigitalUNIX		8		Oct-95												Oct-99

				Nov-95		6,314		Tandem		6,314		$493		3,115,351		Informix		IRIX		16		Nov-95												Nov-99

				Nov-95		3,921		SNI		3,921		$495		1,939,674		Informix		SNI Unix		8		Nov-95												Nov-99

				Nov-95		2,023		Unisys		2,023		$463		937,366		Informix		SVR4		5		Nov-95												Nov-99

				Dec-95		3,406		DG		3,406		$240		816,031		Oracle		DG/UX		7		Dec-95												Dec-99

				Dec-95		11,456		Digital		11,456		$286		3,274,110		Oracle		DigitalUNIX		8		Dec-95												Dec-99

				Dec-95		3,516		Compaq		3,516		$186		651,647		Oracle		SCO		4		Dec-95												Dec-99

				Dec-95		3,226		Compaq		3,226		$207		665,806		Oracle		Solaris		4		Dec-95												Dec-99

				Dec-95		11,014		Sybase		11,014		$222		2,445,319		Sybase		DigitalUNIX		10		Dec-95												Dec-99

				Jan-96		6,270		SNI		6,270		$473		2,963,608		Informix		SNI Unix		16		Jan-96												Jan-00

				Jan-96		3,066		Compaq		3,066		$198		606,539		Oracle		NT		4		Jan-96												Jan-00

				Jan-96		1,333		Sun		1,333		$208		276,559		Sybase		Solaris		1		Jan-96												Jan-00

				Jan-96		3,849		Compaq		3,849		$161		619,445		Oracle		SCO		4		Jan-96												Jan-00

				Jan-96		3,513		Bull		3,513		$270		946,649		Oracle		AIX		8		Jan-96												Jan-00

				Feb-96		4,939		HP		4,939		$232		1,144,200		Oracle		HPUX		4		Feb-96												Feb-00

				Feb-96		4,886		HP		4,886		$260		1,272,020		Oracle		HPUX		4		Feb-96												Feb-00

				Mar-96		1,084		Compaq		1,084		$197		212,920		MS SQL		NT		1		Mar-96												Mar-00

				Mar-96		3,631		IBM		3,631		$289		1,049,656		Oracle		AIX		8		Mar-96												Mar-00

				Mar-96		3,631		IBM		3,631		$296		1,075,443		Oracle		AIX		8		Mar-96												Mar-00

				Mar-96		1,880		IBM		1,880		$168		315,490		DB2		NT		4		Mar-96												Mar-00

				Mar-96		13,646		Digital		13,646		$277		3,778,989		Informix		DigitalUNIX		10		Mar-96												Mar-00

				Mar-96		3,112		Compaq		3,112		$152		470,198		Sybase		NT		4		Mar-96												Mar-00

				Apr-96		3,641		Compaq		3,641		$148		537,508		MS SQL		NT		4		Apr-96												Apr-00

				Apr-96		11,466		Sun		11,466		$190		2,174,979		Sybase		Solaris		12		Apr-96												Apr-00

				Apr-96		11,466		Sun		11,466		$188		2,152,254		Sybase		Solaris		12		Apr-96												Apr-00

				Apr-96		3,513		Motorola		3,513		$274		960,792		Oracle		AIX		8		Apr-96												Apr-00

				Jun-96		4,925		Bull		4,925		$231		1,134,364		Oracle		AIX		8		Jun-96												May-00

				Jun-96		3,119		IBM		3,119		$237		740,627		DB2		AIX		8		Jun-96												Jun-00

				Jun-96		3,119		IBM		3,119		$242		756,018		DB2		AIX		8		Jun-96												Jun-00

				Jun-96		5,517		Digital		5,517		$122		669,344		MS SQL		NT		4		Jun-96												Jun-00

				Jun-96		6,185		Compaq		6,185		$111		683,514		Sybase		SCO		4		Jun-96												Jun-00

				Jun-96		3,810		DG		3,810		$129		490,181		Sybase		DG/UX		2		Jun-96												Jun-00

				Jul-96		14,177		Digital		14,177		$199		2,812,287		Sybase		DigitalUNIX		10		Jul-96												Jul-00

				Jul-96		5,740		Digital		5,740		$117		671,204		MS SQL		NT		4		Jul-96												Jul-00

				Jul-96		6,253		Unisys		6,253		$304		1,899,743		Oracle		UnixWare		10		Jul-96												Jul-00

				Jul-96		1,691		Digital		1,691		$159		267,586		Sybase		DigitalUNIX		1		Jul-96												Jul-00

				Aug-96		6,662		Sun		6,662		$152		1,013,031		DB2		Solaris		6		Aug-96												Aug-00

				Sep-96		1,676		Intergraph		1,676		$103		171,496		MS SQL		NT		1		Sep-96												Sep-00

				Sep-96		7,561		SNI		7,561		$372		2,810,223		Informix		SNI Unix		18		Sep-96												Sep-00

				Sep-96		5,822		HP		5,822		$148		857,852		Sybase		HPUX		2		Sep-96												Sep-00

				Sep-96		5,774		IBM		5,774		$198		1,143,858		Sybase		AIX		8		Sep-96												Sep-00

				Sep-96		5,774		IBM		5,774		$203		1,169,995		Sybase		AIX		8		Sep-96												Sep-00

				Oct-96		8,311		Compaq		8,311		$96		792,738		Sybase		SCO		4		Oct-96												Oct-00

				Oct-96		6,843		Compaq		6,843		$100		681,754		Informix		NT		4		Oct-96												Oct-00

				Nov-96		6,713		Digital		6,713		$66		437,418		MS SQL		NT		4		Nov-96												Nov-00

				Nov-96		7,304		Bull		7,304		$196		1,429,252		Sybase		AIX		8		Nov-96												Nov-00

				Nov-96		1,333		Sun		1,333		$164		218,545		Sybase		Solaris		1		Nov-96												Nov-00

				Nov-96		3,107		Sun		3,107		$116		360,488		DB2		Solaris		2		Nov-96												Nov-00

				Dec-96		14,286		IBM		14,286		$226		3,225,073		Oracle		AIX		8		Dec-96												Dec-00

				Dec-96		14,286		IBM		14,286		$229		3,270,909		Oracle		AIX		8		Dec-96												Dec-00

				Dec-96		3904.00		HP		3904.00		$110		430,835		MS SQL		NT		2		Dec-96												Dec-00

				Dec-96		7,128		Compaq		7,128		$80		568,730		MS SQL		NT		4		Dec-96												Dec-00

				Dec-96		4,248		Fujitsu		4,248		$81		343,313		MS SQL		NT		2		Dec-96												Dec-00

				Dec-96		6,393		Compaq		6,393		$109		694,417		Oracle		NT		4		Dec-96												Dec-00

				Dec-96		9,524		SNI		9,524		$297		2,833,151		Informix		SNI Unix		22		Dec-96												Dec-00

				Dec-96		6,680		IBM		6,680		$88		587,986		Oracle		Solaris		4		Dec-96												Dec-00

				Jan-97		18,439		Sun		18,439		$140		2,566,159		Sybase		Solaris		20		Jan-97												Jan-01

				Jan-97		14,286		Bull		14,286		$236		3,357,571		Oracle		AIX		8		Jan-97												Jan-01

				Jan-97		7,352		HP		7,352		$80		584,286		MS SQL		NT		4		Jan-97												Jan-01

				Feb-97		14,227		Digital		14,227		$253		3,586,486		Oracle		VMS		8		Feb-97												Jan-01

				Feb-97		15,462		Sun		15,462		$135		2,077,487		Informix		Solaris		14		Feb-97												Jan-01

				Feb-97		4,040		Compaq		4,040		$69		278,513		MS SQL		NT		2		Feb-97												Feb-01

				Feb-97		3,961		Intergraph		3,961		$64		250,927		MS SQL		NT		2		Feb-97												Feb-01

				Feb-97		2,300		Intergraph		2,300		$67		152,748		MS SQL		NT		1		Feb-97												Feb-01

				Feb-97		7,063		SNI		7,063		$69		484,578		MS SQL		NT		4		Feb-97												Feb-01

				Feb-97		2,301		SNI		2,301		$181		417,575		Oracle		SNI Unix		1		Feb-97												Feb-01

				Feb-97		6,768		Digital		6,768		$119		804,063		Sybase		DigitalUNIX		2		Feb-97												Feb-01

				Feb-97		7,521		Compaq		7,521		$78		584,205		MS SQL		NT		4		Feb-97												Feb-01

				Feb-97		2,503		Compaq		2,503		$72		179,396		MS SQL		NT		1		Feb-97												Feb-01

				Feb-97		14,739		HP		14,739		$133		1,949,237		Sybase		HPUX		4		Feb-97												Feb-01

				Mar-97		7,693		Dell		7,693		$43		327,234		MS SQL		NT		4		Mar-97												Mar-01

				Mar-97		23,144		Sun		23,144		$119		2,734,009		Oracle		Solaris		16		Mar-97												Mar-01

				Mar-97		7,650		Compaq		7,650		$83		629,668		Sybase		NT		4		Mar-97												Mar-01

				Mar-97		7,407		Unisys		7,407		$63		464,052		MS SQL		NT		4		Mar-97												Mar-01

				Mar-97		7,573		Amdahl		7,573		$79		593,988		MS SQL		NT		4		Mar-97												Mar-01

				Apr-97		8,028		HP		8,028		$73		581,896		MS SQL		NT		4		Apr-97												Mar-01

				Apr-97		8,070		Compaq		8,070		$58		465,382		MS SQL		NT		4		Apr-97												Mar-01

				Apr-97		7,368		NCR		7,368		$77		560,276		MS SQL		NT		4		Apr-97												Mar-01

				Apr-97		6,044		NCR		6,044		$81		484,582		MS SQL		NT		4		Apr-97												Mar-01

				Apr-97		7,407		ALR		7,407		$58		427,949		MS SQL		NT		4		Apr-97												Apr-01

				Apr-97		7,308		IBM		7,308		$100		725,823		Sybase		AIX		4		Apr-97												Apr-01

				Apr-97		3,265		Digital		3,265		$61		198,873		MS SQL		NT		1		Apr-97												Apr-01

				Apr-97		25,309		SGI		25,309		$140		3,519,012		Informix		IRIX		28		Apr-97												Apr-01

				Apr-97		4,865		Compaq		4,865		$63		304,046		MS SQL		NT		2		Apr-97												Apr-01

				Apr-97		9,029		Compaq		9,029		$79		705,818		Sybase		SCO		4		Apr-97												Apr-01

				May-97		9,165		IBM		9,165		$98		895,035		Sybase		AIX		8		May-97												May-01

				May-97		9,165		IBM		9,165		$99		905,767		Sybase		AIX		8		May-97												May-01

				May-97		8,142		IBM		8,142		$95		765,626		Sybase		AIX		4		May-97												May-01

				May-97		10,350		Digital		10,350		$125		1,288,102		Sybase		DigitalUNIX		4		May-97												May-01

				May-97		5,008		Compaq		5,008		$87		432,736		Oracle		NT		2		May-97												May-01

				Jun-97		9,116		NCR		9,116		$86		778,970		MS SQL		NT		4		Jun-97												May-01

				Jun-97		8,146		Digital		8,146		$49		396,521		MS SQL		NT		4		Jun-97												Jun-01

				Jun-97		2,605		Compaq		2,605		$94		244,154		Oracle		NT		1		Jun-97												Jun-01

				Jun-97		31,147		Sun		31,147		$109		3,391,878		Oracle		Solaris		24		Jun-97												Jun-01

				Jul-97		10,666		Unisys		10,666		$54		569,844		MS SQL		NT		6		Jul-97												Jul-01

				Jul-97		9,198		HP		9,198		$50		456,389		MS SQL		NT		4		Jul-97												Jul-01

				Jul-97		10,666		ALR		10,666		$49		513,001		MS SQL		NT		6		Jul-97												Jul-01

				Jul-97		11,503		SNI		11,503		$168		1,934,106		Informix		SNI Unix		8		Jul-97												Jul-01

				Jul-97		9,223		Unisys		9,223		$53		485,057		MS SQL		NT		4		Jul-97												Jul-01

						Trend lines				Best

				Date		(tpmC)		OS				Date		(tpmC)		OS

				Mar-95		486		AIX				Mar-95		486		AIX						Mar-99		Mar-99

				May-95		2,660		AIX				May-95		2,660		AIX						May-99		May-99

				May-95		1,563		AIX				Oct-95		9,414		DigitalUNIX						May-99		Oct-99

				May-95		2,660		AIX				Dec-95		11,456		DigitalUNIX						May-99		Dec-99

				May-95		1,563		AIX				Mar-96		13,646		DigitalUNIX						May-99		Mar-00

				Jun-95		1,470		AIX				Jul-96		14,177		DigitalUNIX						Jun-99		Jul-00

				Jun-95		1,438		AIX				Dec-96		14,286		AIX						Jun-99		Dec-00

				Jun-95		1,438		AIX				Jan-97		18,439		Solaris						Jun-99		Jan-01

				Jul-95		874		SNI Unix				Mar-97		23,144		Solaris						Jul-99		Mar-01

				Aug-95		1,416		DG/UX				Jun-97		31,147		Solaris						Aug-99		Jun-01

				Oct-95		735		AIX				Oct-95		2,455		NT						Oct-99		Oct-99

				Oct-95		9,414		DigitalUNIX				Jan-96		3,066		NT						Oct-99		Jan-00

				Nov-95		6,314		IRIX				Apr-96		3,641		NT						Nov-99		Apr-00

				Nov-95		3,921		SNI Unix				Jun-96		5,517		NT						Nov-99		Jun-00

				Nov-95		2,023		SVR4				Aug-96		6,843		NT						Nov-99		Aug-00

				Dec-95		3,406		DG/UX				Dec-96		7,128		NT						Dec-99		Dec-00

				Dec-95		11,456		DigitalUNIX				Feb-97		7,521		NT						Dec-99		Feb-01

				Dec-95		3,516		SCO				Apr-97		8,070		NT						Dec-99		Mar-01

				Dec-95		3,226		Solaris				Jun-97		9,116		NT						Dec-99		May-01

				Dec-95		11,014		DigitalUNIX				Jul-97		10,666		NT						Dec-99		Jul-01

				Jan-96		6,270		SNI Unix

				Jan-96		1,333		Solaris

				Jan-96		3,849		SCO

				Jan-96		3,513		AIX

				Feb-96		4,939		HPUX

				Feb-96		4,886		HPUX

				Mar-96		3,631		AIX

				Mar-96		3,631		AIX

				Mar-96		13,646		DigitalUNIX

				Apr-96		11,466		Solaris

				Apr-96		11,466		Solaris

				Apr-96		3,513		AIX

				Jun-96		4,925		AIX

				Jun-96		3,119		AIX

				Jun-96		3,119		AIX

				Jun-96		6,185		SCO

				Jun-96		3,810		DG/UX

				Jul-96		14,177		DigitalUNIX

				Jul-96		6,253		UnixWare

				Jul-96		1,691		DigitalUNIX

				Aug-96		6,662		Solaris

				Sep-96		7,561		SNI Unix

				Sep-96		5,822		HPUX

				Sep-96		5,774		AIX

				Sep-96		5,774		AIX

				Oct-96		8,311		SCO

				Nov-96		7,304		AIX

				Nov-96		1,333		Solaris

				Nov-96		3,107		Solaris

				Dec-96		14,286		AIX

				Dec-96		14,286		AIX

				Dec-96		9,524		SNI Unix

				Dec-96		6,680		Solaris

				Jan-97		18,439		Solaris

				Jan-97		14,286		AIX

				Feb-97		15,462		Solaris

				Feb-97		2,301		SNI Unix

				Feb-97		6,768		DigitalUNIX

				Feb-97		14,739		HPUX

				Mar-97		23,144		Solaris

				Apr-97		7,308		AIX

				Apr-97		25,309		IRIX

				Apr-97		9,029		SCO

				May-97		9,165		AIX

				May-97		9,165		AIX

				May-97		8,142		AIX

				May-97		10,350		DigitalUNIX

				Jun-97		31,147		Solaris

				Jul-97		11,503		SNI Unix

				Oct-95		2,455		NT

				Jan-96		3,066		NT

				Mar-96		1,084		NT

				Mar-96		1,880		NT

				Mar-96		3,112		NT

				Apr-96		3,641		NT

				Jun-96		5,517		NT

				Jul-96		5,740		NT

				Sep-96		1,676		NT

				Oct-96		6,843		NT

				Nov-96		6,713		NT

				Dec-96		3904.00		NT

				Dec-96		7,128		NT

				Dec-96		4,248		NT

				Dec-96		6,393		NT

				Jan-97		7,352		NT

				Feb-97		4,040		NT

				Feb-97		3,961		NT

				Feb-97		2,300		NT

				Feb-97		7,063		NT

				Feb-97		7,521		NT

				Feb-97		2,503		NT

				Mar-97		7,693		NT

				Mar-97		7,650		NT

				Mar-97		7,407		NT

				Mar-97		7,573		NT

				Apr-97		8,028		NT

				Apr-97		8,070		NT

				Apr-97		7,368		NT

				Apr-97		6,044		NT

				Apr-97		7,407		NT

				Apr-97		3,265		NT

				Apr-97		4,865		NT

				May-97		5,008		NT

				Jun-97		9,116		NT

				Jun-97		8,146		NT

				Jun-97		2,605		NT

				Jul-97		10,666		NT

				Jul-97		9,198		NT

				Jul-97		10,666		NT

				Jul-97		9,223		NT



&C�TPC RESULTS AS OF JULY 25, 1997
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								NEW RESULTS OR PRICE CHANGES																														NEW RESULTS OR PRICE CHANGES

								SUBMITTED JULY 21-25, 1997																														SUBMITTED JULY 21-25, 1997

		Company		(tpmC)		$/tpmC		Total .
Cost ($)		DB		OS		cpus		Date		System		Spec.		Database Software		OS		Operating System		TP Monitor		Cluster		MP/
UNI		cpus		Qty/Processors/MHz		# of 
FE		Qty/Processors/MHz		Date

		Unisys		7,407		$40		464,052		MS SQL		NT		4		Mar-93		Aquanta QR/6 c/s		3.2		MS SQL Server 6.5 SP3		NT		MS NT Server 4.0		None		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		Mar-93

		Unisys		10,666		$41		569,844		MS SQL		NT		6		Jul-93		Aquanta HS/6 Server c/s		3.3		MS SQL Server 6.5		NT		MS NT Server 4.0		Tuxedo 6.3 CFS		NO		MP		6		6/Pentium Pro/200MHz		5		1/Pentium Pro/200MHz		Jul-93

		Unisys		9,223		$42		485,057		MS SQL		NT		4		Jul-93		Aquanta HS/6 Server c/s		3.3		MS SQL Server 6.5		NT		MS NT Server 4.0		Tuxedo 6.3 CFS		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		Jul-93

		Dell		7,693		$43		327,234		MS SQL		NT		4		Mar-93		PowerEdge 6100		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0		None		NO		MP		4		4/PentiumPro/200MHz		4		1/Pentium Pro/200MHz		Mar-93

		Digital		8,146		$49		396,521		MS SQL		NT		4		Jun-93		Prioris ZX 6200MP 4 CPUs c/s		3.3.1		MS SQL Server 6.5.252		NT		MS Windows NT 4.0 SP2		Digital TP Web DB V1.0		NO		MP		4		4/Pentium Pro/200MHz		3		1/Pentium/200MHz		Jun-93

		ALR		10,666		$49		513,001		MS SQL		NT		6		Jul-93		Revolution 6X6 c/s		3.3		MS SQL Server 6.5		NT		MS NT Server 4.0		Tuxedo 6.3 CFS		NO		MP		6		6/Pentium Pro/200MHz		5		1/Pentium Pro/200MHz		Jul-93

		HP		9,198		$50		456,389		MS SQL		NT		4		Jul-93		NetServer LX Pro c/s		3.3		MS SQL Server 6.5		NT		MS NT Server 4.0		BEA Tuxedo 6.3		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		Jul-93

		ALR		7,407		$58		427,949		MS SQL		NT		4		Apr-93		Revolution Quad6 SD512		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0		None		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro 200MHz		Apr-93		1460		Apr-97

		Compaq		8,070		$58		465,382		MS SQL		NT		4		Apr-93		ProLiant 5000 6/200 Model 1X c/s		3.2		MS SQL Server 6.5.247		NT		MS Windows NT 4.0		None		NO		UNI		4		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		Apr-93

		Digital		3,265		$61		198,873		MS SQL		NT		1		Apr-93		AlphaServer 1000A 5/500		3.3		MS SQL Server 6.50-6.5		NT		MS Windows NT 4.0		None		NO		UNI		1		1/DECchip 21164/500MHz		2		1/Pentium/150MHz		Apr-93

		Compaq		4,865		$63		304,046		MS SQL		NT		2		May-93		ProLiant 2500 6/200 (2 Proc) c/s		3.3		MS SQL Server 6.5.252		NT		MS Windows NT 4.0		None		NO		MP		2		2/Pentium Pro/200MHz		3		1/Pentium Pro/180MHz		May-93

		Intergraph		3,961		$64		250,927		MS SQL		NT		2		Feb-93		InterServe 625		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0 SP1		None		NO		MP		2		2/Pentium Pro/200MHz		2		1/Pentium Pro/200MHz		Feb-93

		Digital		6,713		$66		437,418		MS SQL		NT		4		Nov-92		Prioris ZX 6200MP 4 CPUs c/s		3.2		MS SQL Server 6.50-6.5.227		NT		MS Windows NT 4.0		None		NO		MP		4		4/Intel Pentium Pro/200MHz		5		1/Intel Pentium/150MHz		Nov-92

		Intergraph		2,300		$67		152,748		MS SQL		NT		1		Feb-93		InterServe 615		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0 SP1		None		NO		MP		1		1/Pentium Pro/200MHz		1		1/Pentium Pro/200MHz		Feb-93

		SNI		7,063		$69		484,578		MS SQL		NT		4		Feb-93		Primergy 560		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0		None		NO		MP		4		4/PentiumPro/200MHz		5		1/PentiumPro/200MHz		Feb-93

		Compaq		4,040		$69		278,513		MS SQL		NT		2		Feb-93		ProLiant 2500 6/200 (2 Proc) c/s		3.2		MS SQL Server 6.5.242		NT		MS Windows NT 4.0		None		NO		MP		2		2/Pentium Pro/200MHz		3		1/Pentium Pro/200MHz		Feb-93

		Compaq		2,503		$72		179,396		MS SQL		NT		1		Feb-93		ProLiant 2500 6/200 (1Proc) c/s		3.2		MS SQL Server 6.5.242		NT		MS Windows NT 4.0		None		NO		UNI		1		1/PentiumPro/200MHz		2		1/Pentium Pro/180MHz		Feb-93

		HP		8,028		$73		581,896		MS SQL		NT		4		Apr-93		NetServer LX Pro		3.2		MS SQL Server 6.5 SP3		NT		MS NT Server 4.0		BEA Tuxedo 6.2		NO		MP		4		4/Intel Pendium Pro/200MHz		4		1/PA-RISC 7100LC/96MHz		Apr-93

		NCR		7,368		$77		560,276		MS SQL		NT		4		Apr-93		WorldMark 4300S c/s		3.2		MS SQL Server v.6.5		NT		MS Windows NT 4.0		TopEnd		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		Apr-93

		Compaq		7,521		$78		584,205		MS SQL		NT		4		Feb-93		ProLiant 5000 6/200 Model 2 c/s		3.2		MS SQL Server 6.5.219		NT		MS Windows NT 4.0		None		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		Feb-93

		Amdahl		7,573		$79		593,988		MS SQL		NT		4		Mar-93		EnVista Frontline Server		3.2		MS SQL Server 6.5 SP3		NT		MS Windows NT 4.0		None		NO		MP		4		4/Pentium Pro/200MHz		6		1/Pentium/133MHz		Mar-93

		Compaq		9,029		$79		705,818		Sybase		SCO		4		May-93		ProLiant 6000 6/200 Model 1X c/s		3.3		Sybase SQL Server 11.0.3		SCO		SCO UnixWare 2.1.1		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium Pro/200MHz		4		2/Pentium Pro/200MHz		May-93

		Compaq		7,128		$80		568,730		MS SQL		NT		4		Dec-92		ProLiant 5000 6/166 Model 2 c/s		3.2		MS SQL Server 6.5.219		NT		MS Windows NT 4.0		None		NO		MP		4		4/Pentium Pro/166MHz		4		1/Pentium Pro/200MHz		Dec-92

		HP		7,352		$80		584,286		MS SQL		NT		4		Jan-93		NetServer LX Pro c/s		3.2		MS SQL v.6.5.SP3		NT		MS NT Server 4.0		Tuxedo		NO		MP		4		4/Intel Pentium Pro/200MHz		4		1/HP 9000 E55/96MHz		Jan-93

		Fujitsu		4,248		$81		343,313		MS SQL		NT		2		Dec-92		SuperServer J652i c/s		3.2		MS SQL Server 6.5.SP3		NT		MS Windows NT 4.0		None		NO		MP		2		2/Pentium Pro/200MHz		2		1/Pentium Pro/200MHz		Dec-92

		NCR		6,044		$81		484,582		MS SQL		NT		4		Apr-93		WorldMark 4300S c/s		3.2		MS SQL Server v.6.5		NT		MS Windows NT 4.0		None		NO		MP		4		4/Pentium Pro/166MHz		3		1/Pentium Pro/200MHz		Apr-93

		Compaq		7,650		$83		629,668		Sybase		NT		4		Mar-93		ProLiant 5000 6/200 Model 1X c/s		3.2		Sybase SQL Server 11.1		NT		MS Windows NT 4.0		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium Pro/200MHz		4		2/Pentium Pro/200MHz		Mar-93

		NCR		9,116		$86		778,970		MS SQL		NT		4		Jun-93		WorldMark 4300S c/s		3.3		MS SQL Server 6.5		NT		MS Windows NT 4.0		TopEnd 2.04		NO		MP		4		4/Pentium Pro/200MHz		5		1/Pentium Pro/200MHz		Jun-93

		Compaq		5,008		$87		432,736		Oracle		NT		2		May-93		ProLiant 5000 6/200 Model 1X c/s		3.3		Oracle7 v.7.3.4		NT		MS Windows NT 4.0		TopEnd v2.04.01		NO		MP		2		2/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		May-93

		IBM		6,680		$88		587,986		Oracle		Solaris		4		Dec-92		PC Server 704		3.2		Oracle7 v.7.3.3		Solaris		Sun Soft Solaris 2.5.1		Tuxedo /T v4.2.2		NO		MP		4		4/Pentium Pro/200MHz		6		1/Pentium/133MHz		Dec-92

		Compaq		2,605		$94		244,154		Oracle		NT		1		Jun-93		ProLiant 2500 6/200 Model 1H c/s		3.3		Oracle v.7.3.4		NT		MS Windows NT 4.0		TopEnd v2.04.01		NO		UNI		1		1/Pentium Pro/200MHz		2		1/Pentium Pro/200MHz		Jun-93

		IBM		8,142		$95		765,626		Sybase		AIX		4		May-93		RS/6000 Workgroup Server F50 c/s		3.3		Sybase Adaptive Server Ent 11.5		AIX		AIX 4.2.1		Tuxedo v.6.2		NO		MP		4		4/IBM PowerPC 604e/166MHz		3		1/IBM PowerPC 604e/233MHz		May-93

		Compaq		8,311		$96		792,738		Sybase		SCO		4		Oct-92		ProLiant 5000 6/200 Model 2 c/s		3.2		Sybase SQL Server 11.0.3		SCO		SCO Unix Ware 2.1.1		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		Oct-92

		IBM		9,165		$98		895,035		Sybase		AIX		8		May-93		RS6000 Enterprise Server J50 c/s		3.3		Sybase SQL Server 11.1		AIX		AIX 4.2.1		BEA Tuxedo 6.2		NO		MP		8		8/PowerPC 604e/200MHz		3		1/PowerPC 604e/233MHz		May-93

		IBM		9,165		$99		905,767		Sybase		AIX		8		May-93		RS6000 Enterprise Server R50 c/s		3.3		Sybase SQL Server 11.1		AIX		AIX 4.2.1		BEA Tuxedo 6.2		NO		MP		8		8/PowerPC 604e/200MHz		3		1/PowerPC 604e/233MHz		May-93

		Compaq		6,843		$100		681,754		Informix		NT		4		Oct-92		ProLiant 5000 6/200 Model 2 c/s		3.2		Informix OnLine 7.30		NT		MS Windows NT 4.0		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium Pro/200MHz		4		1/Pentium Pro/200MHz		Oct-92

		IBM		7,308		$100		725,823		Sybase		AIX		4		Apr-93		RS6000 Workgroup Server F50		3.2		Sybase SQL Server 11.0.3		AIX		AIX 4.2.1		BEA Tuxedo 6.2		NO		MP		4		4/PowerPC 604e/166MHz		3		1/PowerPC 604e/233MHz		Apr-93

		Intergraph		1,676		$103		171,496		MS SQL		NT		1		Sep-92		InterServe MP-610 Server		3.2		MS SQL Server 6.5		NT		MS Windows NTS 4.0		None		NO		UNI		1		1/PentiumPro/200MHz		1		1/PentiumPro/200MHz		Sep-92

		Compaq		6,393		$109		694,417		Oracle		NT		4		Dec-92		ProLiant 5000 6/200 Model 2 c/s		3.2		Oracle7 v.7.3.3		NT		MS Windows NT 4.0		Tuxedo 4.2.2v2		NO		MP		4		4/PentiumPro/200MHz		3		2/Pentium Pro/200MHz		Dec-92

		Sun		31,147		$109		3,391,878		Oracle		Solaris		24		Jun-93		Ultra Enterprise 6000 c/s		3.3		Oracle8 v.8.0.3		Solaris		Solaris 2.6		BEA Tuxedo 4.2		NO		MP		24		24/UltraSPARC/250MHz		15		1/UltraSPARC/167MHz		Jun-93

		HP		3904.00		$110		430,835		MS SQL		NT		2		Dec-92		NetServer LH Pro c/s		3.2		MS SQL Server v 6.5.SP3		NT		MS NT Server 4.0		Tuxedo		NO		MP		2		2/Pentium Pro/200MHz		2		1/Series 9000 E55/100MHz		Dec-92

		Compaq		6,185		$111		683,514		Sybase		SCO		4		Jun-92		ProLiant 5000 6/166 Model 2 c/s		3.1		Sybase SQL Server 11.0.1		SCO		SCO UnixWare 2.1		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium Pro/166MHz		5		1/Pentium/150MHz		Jun-92

		Sun		3,107		$116		360,488		DB2		Solaris		2		Nov-92		Ultra Enterprise 2 c/s		3.2		DB2 for Solaris 2.1.1		Solaris		Solaris 2.5.1		Tuxedo 4.2.1		NO		MP		2		2/UltraSPARC RISC/200MHz		2		1/UltraSPARC/167MHz		Nov-92

		Digital		5,740		$117		671,204		MS SQL		NT		4		Jul-92		Prioris ZX 6166MP c/s		3.2		MS SQL Server 6.50-6.5.205		NT		MS Windows NT 4.0		None		NO		MP		4		4/Intel Pentium Pro/166MHz		4		1/Intel Pentium/133MHz		Jul-92

		Digital		6,768		$119		804,063		Sybase		DigitalUNIX		2		Feb-93		AlphaServer 4000 5/466		3.2		Sybase SQL Server 11.1		DigitalUNIX		Digital UNIX V4.1		BEA Tuxedo/T v4.2		NO		MP		2		2/DECchip 21164/466 MHz		4		1/DECchip 21064A/333MHz		Feb-93

		Sun		23,144		$119		2,734,009		Oracle		Solaris		16		Mar-93		Ultra Enterprise 6000 c/s		3.2		Oracle7 v.7.3.3		Solaris		Solaris 2.6		BEA Tuxedo 4.2		NO		MP		16		16/UltraSPARC/250MHz		11		1/UltraSPARC/167MHz		Mar-93

		Digital		5,517		$122		669,344		MS SQL		NT		4		Jun-92		Prioris ZX 6166MP c/s		3.1		MS SQL Server 6.50-6.5.205		NT		MS Windows NT 4.0		None		NO		MP		4		4/Intel Pentium Pro/166MHz		4		1/Intel Pentium/133MHz		Jun-92

		Digital		10,350		$125		1,288,102		Sybase		DigitalUNIX		4		May-93		AlphaServer 4100 5/466 c/s		3.3		Sybase SQL Server 11.03		DigitalUNIX		Digital UNIX V4.0D		BEA Tuxedo v4.2		NO		MP		4		4/DECchip 21164/466MHz		6		1/DECchip 21064A/333MHz		May-93

		DG		3,810		$129		490,181		Sybase		DG/UX		2		Jun-92		AViiON 4900		3.1		Sybase SQL Server 11.0.2		DG/UX		DG/UX System 4.11		Tuxedo 4.2.2		NO		MP		2		2/Intel Pentium Pro/200MHz		1		2/Intel Pentium/133MHz		Jun-92

		HP		14,739		$133		1,949,237		Sybase		HPUX		4		Feb-93		9000 Model K460 c/s		3.2		Sybase SQL Server v.11.0.3		HPUX		HP-UX 10.30		Tuxedo		NO		MP		4		4/PA-RISC 8000/180MHz		7		1/PA-RISC 7100LC/80&96MHz		Feb-93

		Sun		15,462		$135		2,077,487		Informix		Solaris		14		Feb-93		Ultra Enterprise 4000 c/s		3.2		Informix Online 7.3		Solaris		Solaris 2.6		BEA Tuxedo CFS 6.1		NO		MP		14		14/UltraSPARC/250MHz		10		1/UltraSPARC/167MHz		Feb-93

		Sun		18,439		$140		2,566,159		Sybase		Solaris		20		Jan-93		Ultra Enterprise 6000 c/s		3.2		Sybase SQL Server 11.0.3		Solaris		Solaris 2.5.1		BEA Tuxedo CFS 6.1		NO		MP		20		20/UltraSPARC/250MHz		11		1/UltraSPARC/167MHz		Jan-93

		SGI		25,309		$140		3,519,012		Informix		IRIX		28		Apr-93		Origin2000 Server c/s		3.3		Informix OnLine v.7.3.UC1		IRIX		IRIX 6.4 S2MP		BEA Tuxedo 6.1 CFS		NO		MP		28		28/R10000/195MHz		26		1/R4400/200MHz		Apr-93

		Compaq		3,641		$148		537,508		MS SQL		NT		4		Apr-92		ProLiant 4500 5/133 Model 2 c/s		3.0		MS SQL Server 6.5		NT		MS Windows NT 4.0		None		NO		MP		4		4/Pentium/133MHz		5		1/Pentium/90MHz		Apr-92

		HP		5,822		$148		857,852		Sybase		HPUX		2		Sep-92		9000 Model D370 c/s		3.2		Sybase SQL Server v.11.0.3		HPUX		HP-UX 10.10 & HP-UX 10.20		Tuxedo		NO		MP		2		2/PA-RISC 8000/160MHz		3		1/7100LC/64HMz		Sep-92

		Compaq		3,112		$152		470,198		Sybase		NT		4		Mar-92		ProLiant 4500 5/133 Model 2 c/s		3.0		Sybase SQL Server 11.0.1		NT		MS Windows NT 3.51		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium/133MHz		3		1/Pentium/150MHz		Mar-92

		Sun		6,662		$152		1,013,031		DB2		Solaris		6		Aug-92		Ultra Enterprise 3000 c/s		3.2		DB2 for Solaris V2.1.2		Solaris		Solaris 2.5.1		Tuxedo  4.2.2		NO		MP		6		6/UltraSPARC/167MHz		4		1/UltraSPARC/167MHz		Aug-92

		Digital		1,691		$159		267,586		Sybase		DigitalUNIX		1		Aug-92		AlphaServer 1000A 5/300 c/s		3.2		Sybase SQL Server 11.0		DigitalUNIX		Digital UNIX V3.2F-2		BEA Tuxedo		NO		UNI		1		1/DECchip 21164/300MHz		1		1/DECchip 21064A/266MHz		Aug-92

		Compaq		3,849		$161		619,445		Oracle		SCO		4		Jan-92		ProLiant 4500/166 Model 2 c/s		3.0		Oracle7 v.7.3		SCO		SCO UnixWare 2.1		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium/166MHz		3		1/Pentium/150MHz		Jan-92

		Sun		1,333		$164		218,545		Sybase		Solaris		1		Nov-92		Ultra Enterprise 150 c/s		3.2		Sybase SQL Server 11.0		Solaris		Solaris 2.5		Tuxedo 4.2.1		NO		UNI		1		1/UltraSPARC/167MHz		1		1/UltraSPARC/143MHz		Nov-92

		IBM		1,880		$168		315,490		DB2		NT		4		Mar-92		PC Server 720		3.0		DB2 for Windows NT 2.1.1		NT		MS Windows NT 3.51		Tuxedo ETP 4.2.1		NO		MP		4		4/Pentium/100MHz		2		2/PowerPC 601/80MHz		Mar-92

		SNI		11,503		$168		1,934,106		Informix		SNI Unix		8		Jul-93		RM600 Model E20 c/s		3.3		Informix OnLine 7.23		SNI Unix		Reliant UNIX V5.43C		Open UTM 3.4		NO		MP		8		8/R10000/200MHz		7		1/R4400/200MHz		Jul-93

		SNI		2,301		$181		417,575		Oracle		SNI Unix		1		Feb-93		RM400 Model C90 (1 Proc)		3.2		Oracle7 v.7.3		SNI Unix		Reliant UNIX V5.43C		Open UTM		NO		UNI		1		1/R10000/200MHz		2		1/R4400/200MHz		Feb-93

		Compaq		3,516		$186		651,647		Oracle		SCO		4		Dec-91		ProLiant 4500/133 Model2 c/s		3.0		Oracle7 v.7.3		SCO		SCO UnixWare 2.03		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium/133MHz		3		1/Pentium/90MHz		Dec-91

		Sun		11,466		$188		2,152,254		Sybase		Solaris		12		Apr-92		Ultra Enterprise 4000 c/s		3.0		Sybase SQL Sever 11.0.2		Solaris		Solaris 2.5.1		Tuxedo 4.2.1		NO		MP		12		12/UltraSPARC/167MHz		8		1/UltraSPARC/167MHz		Apr-92

		Sun		11,466		$190		2,174,979		Sybase		Solaris		12		Apr-92		Ultra Enterprise 5000 c/s		3.0		Sybase SQL Server 11.0.2		Solaris		Solaris 2.5.1		Tuxedo 4.2.1		NO		MP		12		12/UltraSPARC/167MHz		8		1/UltraSPARC/167MHz		Apr-92

		Bull		7,304		$196		1,429,252		Sybase		AIX		8		Nov-92		ESCALA D404/8		3.2		Sybase SQL Server 11.0.3		AIX		System AIX 4.2.0		Tuxedo 4.2.2 v2		NO		MP		8		8/Power PC 604/150MHz		6		1/PowerPC 604/112 MHz		Nov-92

		Compaq		1,084		$197		212,920		MS SQL		NT		1		Mar-92		ProLiant 1500 5/166 Model 8600S		3.0		MS SQL Server 6.5		NT		MS Windows NT 4.0		None		NO		UNI		1		1/Pentium/166MHz		2		1/Pentium/90MHz		Mar-92

		Compaq		3,066		$198		606,539		Oracle		NT		4		Jan-92		ProLiant 4500/133 Model 2 c/s		3.0		Oracle7 v.7.3		NT		MS Windows NT 3.51		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium/133MHz		3		1/Pentium/120MHz		Jan-92

		IBM		5,774		$198		1,143,858		Sybase		AIX		8		Sep-92		RS 6000 PowerPC Server J40 c/s		3.2		Sybase SQL Server 11.0.3		AIX		AIX 4.1.4		BEA Tuxedo		NO		MP		8		8/PowerPC 604/112MHz		6		1/PowerPC 601/80MHz		Sep-92

		Digital		14,177		$199		2,812,287		Sybase		DigitalUNIX		10		Jul-92		AlphaServer 8400 5/350		3.2		Sybase SQL Server 11.0.3		DigitalUNIX		Digital Unix V3.2G		ITI Tuxedo		NO		MP		10		10/DECchip 21164/350MHz		10		1/DECchip 21064A/266MHz		Jul-92

		IBM		5,774		$203		1,169,995		Sybase		AIX		8		Sep-92		RS 6000 PowerPC Server R40 c/s		3.2		Sybase SQL Server 11.0.3		AIX		AIX 4.1.4		BEA Tuxedo		NO		MP		8		8/PowerPC 604/112MHz		6		1/PowerPC 601/80MHz		Sep-92

		Compaq		3,226		$207		665,806		Oracle		Solaris		4		Dec-91		ProLiant 4500/133 Model2 c/s		3.0		Oracle7 v.7.3		Solaris		Solaris v.2.5.1		Tuxedo 4.2.2v2		NO		MP		4		4/Pentium/133MHz		5		1/Pentium/90MHz		Dec-91

		Sun		1,333		$208		276,559		Sybase		Solaris		1		Jan-92		UltraServer 1 Model170 c/s		3.0		Sybase SQL Server 11.0		Solaris		Solaris 2.5		Tuxedo 4.2.1		NO		UNI		1		1/UltraSPARC/167MHz		1		1/UltraSPARC/143MHz		Jan-92

		Sybase		11,014		$222		2,445,319		Sybase		DigitalUNIX		10		Dec-91		Digital AlphaServer 8400 5/300		3.0		Sybase SQL Server 11.0		DigitalUNIX		Digital Unix V3.2C		ITI Tuxedo  4.2		NO		MP		10		10/DECchip 21164/300MHz		10		1/DECchip 21064A/233MHz		Dec-91

		IBM		14,286		$226		3,225,073		Oracle		AIX		8		Dec-92		RS 6000 Cluster 4 Server Model J40		3.2		Oracle7 v.7.3		AIX		AIX 4.1.5		Tuxedo EPT 4.2.1		YES		MP		8		8/PowerPC 604/112MHz		16		1/PowerPC 601/80MHz		Dec-92

		IBM		14,286		$229		3,270,909		Oracle		AIX		8		Dec-92		RS 6000 Cluster 4 Server Model R40		3.2		Oracle7 v.7.3		AIX		AIX 4.1.5		Tuxedo EPT 4.2.1		YES		MP		8		8/PowerPC 604/112MHz		16		1/PowerPC 601/80MHz		Dec-92

		Bull		4,925		$231		1,134,364		Oracle		AIX		8		Jun-92		ESCALA D404/8		3.0		Oracle7 v.7.3		AIX		System AIX 4.1.4		Tuxedo 4.2.2 v2		NO		MP		8		8/Power PC 604/112MHz		7		1/Power PC 604/133MHz		Jun-92

		HP		4,939		$232		1,144,200		Oracle		HPUX		4		Feb-92		9000 Model K420 c/s		3.0		Oracle7 v.7.3		HPUX		HP-UX 10.01		Tuxedo ETP/T		NO		MP		4		4/PA-RISC 7200/120MHz		4		1/PA-RISC 7100LC/80MHz		Feb-92

		Bull		14,286		$236		3,357,571		Oracle		AIX		8		Jan-93		ESCALA P4404-HE c/s		3.2		Oracle7 v.7.3		AIX		System AIX 4.1.5		Tuxedo EPT 4.2.1		NO		MP		8		8/PowerPC 604/112MHz		16		1/PowerPC 601/80MHz		Jan-93

		IBM		3,119		$237		740,627		DB2		AIX		8		Jun-92		RS 6000 PowerPC J30 (8CPUs) c/s		3.0		DB2 for AIX 2.1		AIX		AIX 4.1.2		IMC Tuxedo EPT		NO		MP		8		8/PowerPC 601/75MHz		3		1/PowerPC 601/80MHz		Jun-92

		DG		3,406		$240		816,031		Oracle		DG/UX		7		Dec-91		AViiON 5800 c/s		3.0		Oracle7 v.7.3		DG/UX		DG/UX System 4.10		Tuxedo 4.2.2		NO		MP		7		7/Intel Pentium/133MHz		1		3/Intel Pentium/100MHz		Dec-91

		Compaq		2,455		$242		593,216		MS SQL		NT		4		Oct-91		ProLiant 4500 5/133 Model 2 c/s		3.0		MS SQL Server 6.0		NT		MS Windows NT 3.51		None		NO		MP		4		4/Pentium/133MHz		5		1/Pentium/90MHz		Oct-91

		IBM		3,119		$242		756,018		DB2		AIX		8		Jun-92		RS 6000 PowerPC R30 (8CPUs) c/s		3.0		DB2 for AIX 2.1		AIX		AIX 4.1.2		BEA Tuxedo EPT		NO		MP		8		8/PowerPC 601/75MHz		3		1/PowerPC 601/80MHz		Jun-92

		Digital		14,227		$253		3,586,486		Oracle		VMS		8		Feb-93		AlphaServer 8400 5/350 c/s		3.0		Oracle Rdb7 V7.0		VMS		Open VMS 7.1		ACMS V4.0		NO		MP		8		8/DECchip 21164/350MHz		11		1/DECchip 21064A/233MHz		Feb-93

		HP		4,886		$260		1,272,020		Oracle		HPUX		4		Feb-92		9000 Model K420 c/s		3.0		Oracle7 v.7.3		HPUX		HP-UX 10.01		Encina/9000		NO		MP		4		4/PA-RISC 7200/120MHz		7		1/PA-RISC 7100LC/80MHz		Feb-92

		Bull		3,513		$270		946,649		Oracle		AIX		8		Jan-92		ESCALA D401/8		3.0		Oracle7 v.7.3		AIX		System AIX 4.1.3		Tuxedo 4.2.2v2		NO		MP		8		8/Power PC 601/75MHz		5		1/Power PC 604/133MHz		Jan-92

		Motorola		3,513		$274		960,792		Oracle		AIX		8		Apr-92		Motorola Series MP MP601-75/8Way		3.0		Oracle7 v.7.3		AIX		AIX 4.1.3		Tuxedo 4.2.2 v2		NO		MP		8		8/Power PC 601/75MHz		5		1/Power PC 604/133MHz		Apr-92

		Digital		13,646		$277		3,778,989		Informix		DigitalUNIX		10		Mar-92		AlphaServer 8400 5/350 c/s		3.0		Informix OnLine 7.20		DigitalUNIX		Digital UNIX V3.2D-2		ITI Tuxedo 4.2.2		NO		MP		10		10/DECchip 21164/350MHz		14		1/DECchip 21064A/266MHz		Mar-92

		Digital		11,456		$286		3,274,110		Oracle		DigitalUNIX		8		Dec-91		AlphaServer 8400 5/350 c/s		3.0		Oracle7 v.7.3		DigitalUNIX		Digital UNIX V3.2D-1		ITI Tuxedo		NO		MP		8		8/DECchip 21164/350MHz		10		1/DECchip 21064A/233MHz		Dec-91

		IBM		3,631		$289		1,049,656		Oracle		AIX		8		Mar-92		RS 6000 Server Model J30 c/s		3.0		Oracle7 v.7.3		AIX		AIX 4.1.4		Tuxedo EPT 4.2.1		NO		MP		8		8/PowerPC 601/75MHz		4		1/PowerPC 601/80MHz		Mar-92

		HP		17,827		$290		5,163,267		Oracle		HPUX		48		Feb-93		9000 EPS30 c/s		3.0		Oracle7 v.7.3		HPUX		HP-UX 10.20		Tuxedo ETP/T		YES		MP		48		48/PA-RISC 7150/120MHz		4		3/PA-RISC 7200/100MHz		Feb-93

		IBM		3,631		$296		1,075,443		Oracle		AIX		8		Mar-92		RS 6000 Server Model R30 c/s		3.0		Oracle7 v.7.3		AIX		AIX 4.1.4		Tuxedo EPT 4.2.1		NO		MP		8		8/PowerPC 601/75MHz		4		1/PowerPC 601/80MHz		Mar-92

		SNI		9,524		$297		2,833,151		Informix		SNI Unix		22		Dec-92		RM600 Model 720 c/s		3.2		Informix OnLine v.7.23.UC1		SNI Unix		Reliant UNIX V5.43B		Open UTM		NO		MP		22		22/R4400MC/250MHz		7		1/R4400SC/200MHz		Dec-92

		Unisys		6,253		$304		1,899,743		Oracle		UnixWare		10		Jul-92		U6000/500 Model 80 c/s		3.2		Oracle 7.3.2		UnixWare		UnixWare 2.1		BEA Tuxedo 6.1		NO		MP		10		10/Pentium/150MHz		6		1/Pentium/90MHz		Jul-92

		Digital		30,390		$305		9,258,855		Oracle		DigitalUNIX		32		Apr-92		AlphaServer 8400 5/350 4 Node		3.0		Oracle7 v.7.3		DigitalUNIX		Digital UNIX V4.0A		ITI Tuxedo		YES		MP		32		32/DECchip 21164/350MHz		16		1/DECchip 21064A/266MHz		Apr-92

		Digital		9,414		$316		2,972,726		Oracle		DigitalUNIX		8		Oct-91		AlphaServer 8400 5/300 c/s		3.0		Oracle7 v.7.3		DigitalUNIX		Digital UNIX V3.2D-1		ITI Tuxedo		NO		MP		8		8/DECchip 21164/300MHz		10		1/DECchip 21064A/233MHz		Oct-91

		SNI		874		$364		318,441		Informix		SNI Unix		1		Jul-91		RM400 Model 630		3.0		Informix OnLine v.5.0 B		SNI Unix		SINIX-N V5.42 C		Tuxedo 4.2.2		NO		UNI		1		1/R4400SC/200MHz		1		1/R4400SC/150MHz		Jul-91

		SNI		7,561		$372		2,810,223		Informix		SNI Unix		18		Sep-92		RM600 Model 720 c/s		3.2		Informix OnLine v.7.12.UC1		SNI Unix		Reliant UNIX V5.43B		Open UTM		NO		MP		18		18/R4400MC/250MHz		6		1/R4400SC/150MHz		Sep-92

		IBM		735		$378		278,029		Sybase		AIX		1		Oct-91		RS 6000 Model E20 Workgroup c/s		3.0		Sybase SQL Server 10.0.2.		AIX		AIX 4.1.4		IMC Tuxedo EPT		NO		UNI		1		1/PowerPC 604/100MHz		1		1/PowerPC 601/80MHz		Oct-91

		Unisys		2,023		$463		937,366		Informix		SVR4		5		Nov-91		U6000/500 Model 50 c/s		3.0		Informix OnLine V7.11.UD1		SVR4		SVR4 UNIX1.4		IMC Tuxedo		NO		MP		5		5/Intel Pentium/100MHz		4		1/Intel Pentium/90MHz		Nov-91

		SNI		6,270		$473		2,963,608		Informix		SNI Unix		16		Jan-92		RM 600 Model 620 c/s		3.0		Informix OnLine v.7.11.UD1		SNI Unix		SINIX-Y V5.43B		Tuxedo 4.2.2		NO		MP		16		16/R4400MC/200MHz		5		1/R4400SC/150MHz		Jan-92

		IBM		1,438		$492		707,470		DB2		AIX		4		Jun-91		RS 6000 PowerPC J30 (4CPUs) c/s		3.0		DB2 for AIX 2.1		AIX		AIX 4.1.1.2		IMC Tuxedo EPT		NO		MP		4		4/ J30 PowerPC 601/75MHz		2		1/PowerPC 601/80MHz		Jun-91

		Tandem		6,314		$493		3,115,351		Informix		IRIX		16		Nov-91		Integrity NR/4436 Server c/s		3.0		Informix OnLine V7.11.UD1		IRIX		IRIX 6.2		IMC Tuxedo		NO		MP		16		16/R4400SC/250MHz		7		1/R4400SC/175MHz		Nov-91

		SNI		3,921		$495		1,939,674		Informix		SNI Unix		8		Nov-91		RM 600 Model 340 cs		3.0		Informix OnLine v.7.11.UD1		SNI Unix		SINIX-Y V5.43B		Tuxedo 4.2.2		NO		MP		8		8/R4400MC/200MHz		3		1/R4400SC/150MHz		Nov-91

		IBM		1,438		$510		733,487		DB2		AIX		4		Jun-91		RS 6000 PowerPC R30 (4CPUs) c/s		3.0		DB2 for AIX 2.1		AIX		AIX 4.1.1.2		IMC Tuxedo EPT		NO		MP		4		4/R30 PowerPC 601/75MHz		2		1/PowerPC 601/80MHz		Jun-91

		Bull		2,660		$530		1,409,965		Informix		AIX		8		May-91		ESCALA Deskside D401/8		3.0		Informix OnLine 7.1		AIX		System AIX 4.1.2		Tuxedo 4.2.2 V2		NO		MP		8		8/Power PC 601/75MHz		5		1/Power PC 601/66MHz		May-91

		Bull		1,563		$549		858,266		Informix		AIX		4		May-91		ESCALA Deskside D201/4		3.0		Informix OnLine 7.1		AIX		System AIX 4.1.2		Tuxedo 4.2.2 V2		NO		MP		4		4/Power PC 601/75MHz		3		1/Power PC 601/66MHz		May-91

		Bull		2,660		$560		1,490,086		Informix		AIX		8		May-91		ESCALA Rack R201/8		3.0		Informix OnLine 7.1		AIX		System AIX 4.1.2		Tuxedo 4.2.2 V2		NO		MP		8		8/Power PC 601/75MHz		5		1/Power PC 601/66MHz		May-91

		Bull		1,563		$584		912,331		Informix		AIX		4		May-91		ESCALA Rack R201/4		3.0		Informix OnLine 7.1		AIX		System AIX 4.1.2		Tuxedo 4.2.2 V2		NO		MP		4		4/Power PC 601/75MHz		3		1/Power PC 601/66MHz		May-91

		IBM		486		$654		317,781		Sybase		AIX		1		Mar-91		RS 6000 C10 w/1MB L2 Cache c/s		3.0		Sybase SQL10.0.1		AIX		AIX 3.2.5		IMC Tuxedo EPT		NO		UNI		1		1/C10 PowerPC 601/80MHz		1		1/250 PowerPC 601/66MHz		Mar-91

		DG		1,416		$656		928,744		Informix		DG/UX		8		Aug-91		AViiON AV 9500+ c/s		3.0		Informix OnLine 5.02		DG/UX		DG/UX 5.4 Rev 3.00		Tuxedo 4.2.1		NO		MP		8		8/Motorola 88110/50MHz		2		1/Motorola 88110/40MHz		Aug-91

		IBM		1,470		$666		979,231		DB2		AIX		1		Jun-91		RS 6000 POWERServer R24 c/s		3.0		DB2 for AIX 2.1		AIX		AIX 3.2.5		IMC Tuxedo EPT		NO		UNI		1		1/POWER2/71.5MHz		2		1/PowerPC 601/80MHz		Jun-91
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