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A Comparison to Lotus Notes/Domino R5

Microsoft Exchange 2000 Server is the reliable, easy-to-manage platform for messaging and collaboration that brings users and knowledge together. 

Far from just being useful for e-mail, a messaging and collaboration system is a core part of a business' communications infrastructure and a central link to the Internet. Collaboration is the foundation of knowledge management, and plays an increasingly important role in e-commerce—connecting businesses with their customers and with other businesses for competitive advantage. Companies need messaging-based applications such as workflow and information tracking to find new opportunities for growth, while streamlining core operations. In addition, real-time collaboration is rapidly becoming a critical business tool, enabling virtual teams to meet and work together across geographic and organizational boundaries.

Exchange 2000 Server, seamlessly integrated with the Microsoft Windows® 2000 operating system, is designed to meet these needs for businesses of all sizes, from small, centralized organizations to the largest distributed enterprise. Together with its client, Microsoft Outlook® 2000, Exchange provides a highly reliable, scalable, and easy-to-manage messaging and collaboration infrastructure. Its innovative new Microsoft Web Storage System combines the reliability and scalability of Exchange with the accessibility and openness of the Web to provide a powerful knowledge repository as well as a business applications platform. The Microsoft Exchange 2000 Conferencing Server provides a platform for complete data, audio, and video conferencing services, establishing a foundation for new avenues of collaboration.

In developing the next generation of messaging and collaboration server software, Microsoft has closely listened to its customers. And in focusing on each of these design goals, Microsoft has delivered a product that delivers capabilities in these areas that surpass those available in Lotus Notes/Domino R5:

Enhanced Messaging & Collaboration. 

Exchange 2000 Server, the server application designed specifically for Windows 2000 Server, delivers enhanced reliability, scalability, and performance, with lower cost of ownership through unified management of messaging, collaboration, and network resources. Exchange 2000 Server is a reliable, scalable, manageable infrastructure that provides 24x7 messaging and collaboration with low cost of ownership. 

Despite the public availability of R5 since March 1999, the large majority of existing customers, including IBM, have not migrated to the new release of the Domino R5 Server. Even fewer have migrated to the Notes R5 client. At Lotusphere 2000 in Orlando, IBM senior vice president for software John M. Thompson admitted that most of IBM's 300,000 workers still hadn't moved to R5. As with all earlier releases of Exchange, Exchange 2000 Server will be fully deployed at Microsoft before first customer release. 

The incremental performance improvements and new features delivered by the R5 Server have been insufficiently compelling to drive R4.x customers to rapid migration. Most of the "new features" in Lotus Notes/Domino R5, transaction logging for example, are features that have been available in Exchange Server for years, and the Exchange Server outperforms the R5 Server in nearly every respect. For example Exchange provides the most efficient standards-based messaging services according to ZD Labs, the independent testing and review service of ZDNet.com, whose Jan 2000 comparison found Exchange 5.5 Simple Mail Transfer Protocol (SMTP) message throughput to be three times faster than Notes R5's, and with an average user response time of 0.3 seconds versus 7 seconds for R5. See the full report. Also see the Data Communications Report that reported Exchange 5.5 SMTP throughput as five times faster than the beta version of Domino R5.

Web Storage System and Collaborative Applications
While Outlook 2000 continues to be the richest, easiest to use messaging client for Exchange, the innovative Web Storage System technology in Exchange 2000 Server combines the reliability and scalability of Exchange with the openness and accessibility of the Web, and provides a complete repository for Web-based messaging, information management and collaborative applications. Microsoft Outlook Web Access (OWA) for Exchange 2000 Server provides an enhanced Web-access, User Interface (UI) that is very similar to Outlook 2000, minimizing training requirements. Additionally, Exchange 2000 Server has native support for Web protocols such as HTTP and SMTP, providing similar levels of breakthrough scalability and performance for both Outlook and browser clients. 

Customers want to deploy new applications with Web rather than proprietary interfaces, and Domino R5's Web interfaces are inefficient and have a completely different UI to the Welcome Page and Workspace interfaces used in the R5.x and R4.x clients. All three clients, R5.x, R4.x and Domino R5 WebMail, have radically different user UIs, requiring extensive user training and retraining. Finally the R5 client and server provide much poorer scalability and performance for HTTP clients than for Notes clients. 

Anytime, Anywhere Communication 

The explosion in Internet use of MSN Instant Messenger and Microsoft Windows Media Server has driven corporate demand to host these applications on company intranets. The accelerated growth in use of wireless technologies and Microsoft Windows CE devices has highlighted the need for robust, scalable unified messaging solutions. Exchange 2000 includes real-time data and video conferencing, instant messaging, an enhanced chat server, and support for wireless and unified messaging. 

Windows 2000 Integration

Earlier versions of Exchange took advantage of Microsoft Windows NT® services such as integrated security, performance monitoring and event logging wherever possible. Additionally, as new services were added to Windows NT, (Internet Information Services for example,) the Exchange development team used these services rather than creating their own. The benefits of this approach enabled the development team to concentrate on real business requirements, to produce a more stable, reliable, interoperable, easy-to-use, and manageable product, and to bring solid Exchange versions to market more quickly. 

Lotus Notes was first released over ten years ago, when most modern Web application services were simply not available on the platforms for which Notes was developed, and most Web standards either did not exist or were in their infancy. The developers of Notes were forced to develop their own proprietary services, (for security, directory and availability for example,) essentially building an operating system right inside Notes, integrated with the Notes object model and non-relational database. When combined with Notes' cross-platform strategy, this legacy of an OS-within-an-OS has effectively precluded R5 from real integration with Windows 2000. Instead of integrating, R5 simply coexists with Windows 2000, duplicating its core Web application services. While this approach works, it doesn't integrate well with Windows or other Windows applications, and doesn't provide the groundbreaking performance and scalability that Exchange Server provides through its integration with Windows 2000. Exchange 2000 is a wholly integrated, optimized, and native Windows 2000 application. 

A detailed examination of the integration of Exchange 2000 and Notes R5 with Windows 2000 in each of the Web application service areas listed above is provided in the document http://www.microsoft.com/exchange/productinfo/R5WinIntegration.htm
Enhanced Messaging & Collaboration

Reliability and Scalability

Availability

Exchange 2000. Exchange has always offered high availability even without clustering, especially useful in the case of branch-office servers supporting hundreds rather than thousands of users. The Exchange 5.5 system that supports Boeing's 150,000 Exchange users has an operating reliability of 99.98 percent, achieved without clustering. See this case study, and others. Microsoft uses eight Exchange 2000 servers configured with multiple databases to host all 24,000 Redmond based users on 2 advanced storage area networks. Each mailbox is configured to 100MB and each server is scaled to 3,000+ mailboxes. Exchange clustering is achieved through multiple distributed PC based servers with shared disk resources, avoiding the single point of hardware failure observed when multiple Domino Server instances are hosted on a single UNIX, OS390, or mainframe computer. 

Domino R5. John Paganetti, the Iris developer at Lotus responsible for R5 reliability, states in an interview that the target development goal for availability of an R5 Server was 99.6 percent. 

This is 20 times more downtime per year than experienced by Microsoft customer Boeing. Furthermore Microsoft has application service provider (ASP) partners such as Data Return that provide hosted Exchange 5.5 services with guaranteed availability for as little as $9/user/month at the 99.5 percent availability and $18/user/month at the 99.995 percent availability level. 

The session reported that Domino Clustering is required to achieve "99.9x percent" availability. Domino clustering is achieved through RPC replication between clustered Domino servers, imposing a huge strain on network bandwidth resources unless the clustered servers are all on a single computer. 

Messaging System Performance

Publicly-available, independent performance tests comparing Exchange 2000 and R5, will be available the second half of 2000. Internal testing at Microsoft has shown Exchange 2000 messaging performance to be considerably better than that of its predecessor. Exchange 5.5 standards-based messaging services are more efficient than R5's. ZD Labs, the independent testing and review service of ZDNet.com, found in its January 2000 comparison that Exchange 5.5 SMTP message throughput was three times faster than Notes R5's, and had an average user response time of 0.3 versus seven seconds for R5. See the full report.

Directory Scalability and Performance

· Domino R5. Domino R5 is based on a non-relational, flat file technology, one of the key factors limiting its scalability and reliability. This is well illustrated by a section in the ZD Labs Report referenced above. Their tests showed that the creation and initialization of 15,000 user mailboxes and associated directory entries took 25 hours on R5 compared to six minutes on Exchange 5.5, and consumed 90 GB of disk space on R5 compared to 3 GB for Exchange. R5's poor disk storage implementation forces the fragmentation of the directory into multiple flat files, ("Domino Directory databases,"). Duplication of selected data into separate consolidated flat files for federation, ("Directory Assistance,") and also for lookup and browsing, ("Directory Catalogs.") The various Domino directories must not only be synchronized with each other, but also with the Microsoft Windows 2000 Active Directory®, since the Domino Directory only includes Domino users and objects and is not suitable as a general purpose directory that includes File and Print service objects for example. This represents not only a huge duplication of data, but also massive additional synchronization overhead and considerable administration overhead to build and maintain the multiple R5 Directory applications in addition to the Active Directory. Lotusphere 2000 sessions indicated that the R5 Directory scales to between half a million and a million entries at most, making the implementation and administration of large-scale, hosted messaging services on R5 cumbersome.

· Exchange 2000. Exchange 2000 uses Active Directory natively. Organizations implementing Exchange 2000 offers a single-enterprise directory to maintain, reducing costs by simplifying directory management and minimizing network bandwidth usage for synchronization. The Active Directory is a general-purpose directory based on robust, relational database technology. Many existing Exchange customers have deployed Exchange directories containing hundreds of thousands of users. Walmart has deployed an Active Directory with 300,000 users. The native use of the Active Directory with Exchange 2000 is designed to support large-scale, hosted messaging and collaborative services with millions of users distributed organizations worldwide. 
Scalability - Concurrent Mail Users per Server

Rich Client Users – Outlook/MAPI, Notes Client/RPC

Both Lotus and Microsoft provide tools for computer manufacturers to measure messaging server performance. These tools produce numbers that, while providing comparison, require adjustment for real-world deployments. In an attempt to obtain meaningful comparisons, this paper will first state benchmark results showing relative scalability on similar hardware, and then adjust the numbers according to Microsoft and Lotus real-world deployment recommendations. 

· Domino R5. 

Benchmark. The maximum number of R5 medium mail users supported on a single Domino Server running on Windows NT (on an IBM Netfinity 7000 system) is reported as 9200 with an average response time of 1.170 seconds at a cost of $8.46/user. See multiple vendor benchmark reports. The maximum number of R5 users per computer is reported as 57,600 but this is achieved by installing, configuring, and maintaining 24 Domino Servers on an IBM RS/6000 UNIX computer. The average response time is reported as 2.144 seconds, and the cost as $27.51 per user—more than three times the $ per user and twice the response time benchmarked for Domino on Windows NT platform. This is 6,400 users per Server. The $ per user is reported as N/A which indicates that the cost of the system is greater than $500,000. Typical high-end OS390 systems cost many millions of dollars with correspondingly high maintenance costs, not only in hardware/software maintenance fees to IBM, but even more significantly in the retraining and reallocation of scarce OS390 systems programmer resources to the management of mail and collaborative systems. 

Real World. Domino server instances do not continue to scale as resources are increased. Instead individual Domino server instances quickly reach a limit in the number of users supported, regardless of how much hardware resources are added. On expensive UNIX, AS400 and IBM Mainframe computers, multiple Domino servers instances, known as server partitions, must be run to take advantage of machine resources. Each server partition runs as an independent Domino server, with duplicate instances of all Domino server tasks and disk resources, an expensive proposition if an organization has a large directory. 

Additionally the servers are managed separately, requiring for example, the manual configuration of replication between server partitions on the same machine. The inefficiency of running server partitions, combined with the extremely high cost per user of running Domino on UNIX, OS390, and AS400 platforms, results in the majority (70-80 percent) of Domino servers being run on the Windows platform, and mostly in single server partition configurations. "Real World" server sizing is proportionately smaller than NoteBench estimates. Since the majority of Domino servers today are R4x, the most reliable Domino sizing estimates are available for R4x.

IBM Capacity Planning documents consistently recommend around 700 users per R4 Server partition. Since R5 Servers NotesBench reports indicate a little over twice the number of users / server as R4 on comparable hardware, a generous estimate for the number of medium mail users supported on an R5 Windows NT server would be in the 1500 to 2000 range. Very few of the 80 percent of organizations running either R4 or R5 on Windows today are putting more than 1,000 user mailboxes on a single Windows Server. 

· Exchange 5.5 and Exchange 2000. 

Benchmark. Exchange 2000 benchmark reports are not yet available, so this paper will use the Exchange 5.5 benchmarks. Under Exchange 5.5 33,400 concurrent medium mail users with a 336 millisecond response time have been documented running on Windows 2000. See multiple vendor Exchange benchmark reports. Scalability is achieved without the inefficiency and maintenance overhead of running multiple server instances on costly mainframe computers. Following is a comparison of Exchange 5.5 and Domino R5 scalability for medium-load e-mail users using standard Lotus and Microsoft benchmarks: 

	
	Exchange 5.5
	Domino 5.0.1b

	Concurrent Users
	22,506 
	8,500 

	Hardware
	Dell PowerEdge 6300
	Dell PowerEdge 6300

	Processor
	4 × Pentium III Xeon @ 500 MHz
	4 × Pentium III Xeon @ 5.50 MHz

	Memory (RAM)
	4 GB
	3 GB

	OS
	Windows NT 4
	Windows NT 4

	Benchmark
	Loadsim
	NotesBench

	Total Cost
	$71,250
	$69,741

	Cost per user
	US $3.17 
	US $8.20 


Even based on the older version, Exchange scalability is more than double that of R5. Cost per user for Exchange is less than half.

Because of Exchange integration with the Windows 2000 operating system, it competes handily even with IBM native mainframe implementations of Notes, at vastly less expense, not only in hardware and software costs but also in systems administration personnel costs. Windows NT and Windows 2000 systems administration staff are more readily available and command lower salaries than UNIX, mainframe, and AS400 counterparts. Following is the Exchange benchmark for a UNISYS Windows NT system compared with an IBM S/390 mainframe running five separate instances of Domino server simultaneously through Notes server partitioning. UNIX, AS400 and mainframe NotesBench reports invariably utilize multiple Domino "Post Office" server instances for the reasons listed earlier. Exchange achieves better scalability using commodity PC hardware, fewer processors, and a single server instance for hugely reduced maintenance costs at around 1/10 the hardware costs. 

	
	Exchange 5.5
	Domino R5

	Concurrent Users
	33,400 
	32,000 distributed over five Notes Server instances 

	Hardware
	Compaq ProLiant 8500
	IBM S390 Parallel Enterprise Server Generation 5 

	Processor
	8 × Pentium III Xeon 5.50MHz Processors
	10 S390 Processors

	Memory (RAM)
	4 GB
	16 GB

	Hard Disk Array
	348 GB
	1406 GB


Real World. Unlike Notes, Exchange servers continue to scale as machine resources are increased, and this is reflected in the above Exchange 5.5 comparison tables. However, there are no Exchange 5.5 sites running 33,400 users per server. Limitations in the performance of backup hardware limits the number of users that can be supported on a single server. The higher the mailbox quota per user and the more users per server, the larger the database grows, and the longer the database restore will take. To restore an Exchange 5.5 server in four to six hours at typical, current tape restoration speeds, and allowing 50 MB per user mailbox, a typical allowance, the number of mailboxes that can be supported on a single server will be in the range 2000-2300. This number may be proportionately increased by either reducing mailbox quotas or increasing acceptable time limits for full restoration from tape. Full restoration from tape is an extremely rare, disaster-scenario occurrence. Exchange has always supported transaction logging, so bringing a server back up after a power failure, for example, simply involves replaying the logs into the database. This usually takes from 15 minutes to an hour. While typical Exchange 5.5 sites have between 1000 and 1500 users on a single server, there are many at the 1500 to 2500 user-level, quite a few in the 2500 to 3000 range, and some with over 5000 users. 

Exchange 2000 significantly raises the number of mailboxes that can be supported on a single server through the use of two new features:

· Multiple Database Support. Exchange 5.5 server used a single storage group, with a single database for mailboxes, and a single database for public folders on each server. Exchange 2000 supports four storage groups on each server, each with up to five databases, allowing for a total of 20 databases on a single server. This allows the mailboxes on a server to be distributed across multiple databases. These databases can be individually or concurrently backed up to one or more tape devices. 

· Online Restore. Concurrent restore operations from multiple backup devices to multiple target databases are also supported, dramatically improving backup and restore flexibility and decreasing overall database restore time. If a disk hardware failure causes one of the databases to become unavailable, then that database may be restored online from tape without any interruption in service to users with mailboxes on other databases stored on different disks. 

A typical Exchange 5.5 server supporting 1500 mailboxes should be able to support 6000 mailboxes under Exchange 2000. This is assuming the necessary CPU, RAM and disk storage is available to support the additional users,) six times the typical number seen on a stand-alone Windows NT computer with R5.

Clustering

Since Exchange 2000 supports four-way active-active clustering with fail over, a cluster-based comparison is possible. The AIX NotesBench statistics,(57,600 NotesBench users spread over 24 servers at a cost of $27.51 per user at $1,584,576,) provide a basis for approximate comparison with Exchange 2000. The number of users must first be adjusted for the Real World—IBM's "Rule of Thumb" recommendation is to divide by two—resulting in 28,800 Real World users on the same AIX system used for the NotesBench report. Allowing 2,000 users per Domino Server would indicate the need for 14 separately managed Notes Server partitions, each with their own Directory, MTAs, replicators, server tasks etc. Allowing 7,200 Exchange 2000 users per server with a mail quota of between 75 and 100 MB per user on a four-way active-active cluster with fail over, and using the Dell PowerEdge $ / server quoted for Exchange 5.5 earlier, the following comparison is obtained:

	
	Exchange 2000
	Domino R5

	Concurrent Users
	28,800 distributed over four Exchange servers.
	28,800 distributed over 24 Domino Server instances.

	Hardware
	Rack-mounted four-way active-active Dell PowerEdge 6300 cluster
	IBM RS/6000 UNIX

	Processor
	16 processors (4 × Pentium III Xeon @ 500 MHz * 4 computers in cluster)
	Twenty-four 450MHz RS64 III processors 

	Memory (RAM)
	16 GB (4 GB * four computers in cluster)
	64 GB

	Hard Disk Array
	666 GB
	1811 GB

	OS
	Windows 2000
	AIX 4.3.3

	Total Cost
	$285,000 ($71,250*4)
	$1,584,576

	Cost per user
	US $9.90 
	US $55.02 


Browser Client HTTP Users – Outlook Web Access, Domino WebMail

OWA is the Exchange server facility that allows users to access Exchange mail, calendar, contacts, tasks and applications using a Web browser. HTML 3.2 with frames is the minimum requirement. Prior to Exchange 2000 OWA was implemented using Active Server Pages (ASPs). Exchange 2000 has a number of new features that provide breakthrough OWA performance and scalability, including native HTTP support in the Exchange store, eliminating the need for ASP pages. Specialized banks of protocol servers use LDAP to locate back end storage servers and proxy HTTP, IMAP4, or POP requests to the appropriate Exchange 2000 database server. 

· Domino R5. The February, 7 2000 IBM Redbook "Lotus Domino for S/390 Performance Tuning and Capacity Planning," states "…At this time the maximum number of active WebMail clients per Domino Server instance is 700." 

· Exchange 2000. Exchange 2000 supports up to 2500 concurrent OWA users on a single server.

System Management and Cost of Ownership

Windows 2000 Integration – Active Directory and Microsoft Management Console (MMC) 

· Exchange 2000. Exchange 2000 uses Active Directory natively and is administered and managed from the Windows 2000 MMC, along with all other Microsoft servers and services.

· Domino R5. A common set of shared services managed from a standard management interface reduces the duplication of administrative effort imposed by products that provide proprietary services requiring the use of single-function administrative clients. R5 has a specialized, single-function administrative client and duplicates many of the services in Windows 2000. R5's duplication of Windows Active Directory services is especially costly in terms of user and adminstrator time. The Active Directory is a general purpose, enterprise directory from which users can locate information about other users, printers, and other servers that also use Active Directory, such as file servers, Web servers, and conferencing servers. The R5 Directory only contains information about Domino servers and users, requiring R5 users to access the Domino directory for Domino objects and the Active Directory for everything else. Administrators must manage Active Directory and the R5 suite of directories separately, and also the synchronization of user information between the two directory services. 

Server Administration and Cost of Ownership

Exchange 2000 has intrinsic architectural features that greatly reduce cost of ownership compared to Domino R5. Other features such as single copy store and transaction logging, automatically installed and managed without administrator intervention in Exchange, are not installed by default during the Domino Server installation program. Instead they must be manually set up and maintained by Domino administrators. 

a. Management of Groups of Servers as a Single Entity

· Exchange 2000. Exchange allows the logical grouping of servers into administrative groups and routing groups providing key cost of ownership benefits such as the following:

· Servers in an administrative group are managed as a single entity. 

· All message routing and replication within a routing group is handled automatically without administrator intervention. 

· Users whose mailboxes are moved between servers are automatically redirected to the new server, requiring no changes to the user desktop and no administrator intervention.

· Domino R5. R5 lacks the concept and functionality of administrative and routing groups.

· Replication between Notes servers must be manually defined for each pair of Notes servers that replicate by creating and managing a Connection Document in the R5 Directory. Replications may require manual schedule modification to accommodate new servers brought online. 

· Users whose mailboxes are moved between servers will need to be notified by administrators of the manual changes required on their desktop. 

b. Transaction Logging

· Exchange 2000. Transaction logging has always been a mandatory, automatic, and essential part of Exchange, ensuring fast server recovery and protecting against message loss in the event of a hardware failure. 

· Domino R5. Although this feature has finally been added to Notes 5 it is not installed by default, and must be manually enabled, configured, and administered on each server.

c. Single Copy Store

· Exchange 2000. Single Copy Store has also always been mandatory in Exchange, and offers great benefits in reducing disk space requirements and restoration time in the event of a disaster. 

· Domino R5. Although this feature was added in Notes 4, it is not installed by default and has such intensive management requirements that very few customers use it. At Lotusphere 2000 in Orlando IBM Global Services said that it is not used at IBM, and that there are no plans to deploy it, even under R5, since it adds greatly to the already arduous process of moving user mailboxes between servers. The user mailboxes must be manually unlinked-from and re-linked-to the source and destination single copy stores.

d. Online Defragmentation and Space Recovery

· Exchange 2000. In Exchange, online defragmentation and space recovery is an automatic process, operating globally on the Exchange database and requiring no management.

· Domino R5. In R5, online defragmentation and space recovery is not automatically installed, and operates on an application-by-application basis. 

e. Built-in Online Incremental Backup

· Exchange 2000. This facility is provided by Windows NTBACKUP. This has always been included with Exchange. 

· Domino R5. R5 only provides backup APIs, requiring the customer to purchase backup tools and support from third party vendors.

Security

Exchange security is completely integrated with Windows 2000 security. R5 uses a proprietary authentication system that is separate from Windows 2000 Security.

Login and Password

· Exchange 2000. Exchange users can use their existing Windows logins to access both Exchange and OWA. Users only need to remember and manage a single password for access to Windows NT File and Print services, the corporate intranet, Exchange, and Exchange through a Web browser. Administrators only have to manage a single-user password.

· Domino R5. Notes users must remember and manage three passwords – their Windows NT login password, their Notes password stored in the ID file on their local computer(s,) and their Domino Web access password stored in the Notes directory. Although these three passwords may be synchronized at account creation time, their storage in multiple server and client locations means that they easily get out of sync.

Kerberos Support

· Exchange 2000. Exchange 2000 uses Windows 2000 Kerberos authentication for single logon.

· Domino R5. R5 does not support Kerberos authentication.

Public Key Infrastructure (PKI)

· Exchange 2000. PKI is optional in Exchange, implemented using Windows 2000 Certificate Services, and based on Web standard X.509 version 3 Certificates and S/MIME encryption. The same PKI infrastructure is used for Outlook and browser client access to all PKI-supporting applications, including Exchange, Internet Information Services (IIS) and Microsoft Site Server.
· Domino R5. PKI is mandatory in Notes. This requires installation of Notes proprietary certificates on every Notes 5 client and server machine, even if administrators are uneasy about providing single key encryption facilities on every Notes 5 client PC. Secure browser access to Domino servers using X.509 version 3 Certificates and S/MIME encryption requires this to be implemented and managed as a completely separate and incompatible PKI.
Use of Windows 2000 Security groups

· Exchange 2000. Security groups in Windows 2000 can be automatically used as Exchange 2000 distribution lists. Thus there is no need to create a parallel set of distribution lists for each department or group. 
· Domino R5. R5 does not support Windows 2000 security groups. Administrators must create and maintain Notes groups in parallel with Windows 2000 security groups for each department and group. 
Use of Windows 2000 Access Control Lists (ACLs)

· Exchange 2000. Exchange 2000 uses Windows 2000 ACLs natively for setting permissions on all Exchange resources.

· Domino R5. R5 does not support Windows 2000 ACLs. Administrators must create and maintain Notes ACLs in parallel with Windows 2000 ACLs. 
Security and Synchronous Events

· Exchange 2000. Exchange 2000 includes a comprehensive server event model, enabling designers to create many types of applications. There are two kinds of events, transport events and Web Storage System events, both synchronous and asynchronous. Transport events are used to track and customize the basic operations of Exchange 2000 as the system processes SMTP and Windows network news transport protocol (NNTP) requests. For example, an application could use transport events to attach a corporate disclaimer on all mail sent outside the company, rewrite mail headers according to workgroup, or force all mail sent to a distribution list, with more than 1,000 addresses, to go through an approval workflow process. Synchronous events are new to Exchange 2000, and are designed for high performance and high volume. Synchronous events are triggered when messages and documents are written into the Exchange 2000 transaction logs. The messages and documents are not committed to the Exchange database until the event's business logic is executed. Spam and virus checking sofware can take advantage of synchronous events to destroy spam and virus-infected messages and documents before they are written into Exchange databases. 

· Domino R5. R5 does not support high volume, high performance synchronous events. 
Web Storage System and Collaborative Applications

Exchange Server, along with the Outlook mail client, was the most popular product in the corporate messaging category of PC Magazine's June 99 Annual Software Survey. It received a score of 7.7 (out of 10) in overall satisfaction, compared to 7.3 for Lotus Notes. It also received a score of 7.2 (out of 10) for the likelihood of being recommended to others, compared to 6.7 for Lotus Notes. 

Exchange Server took the #1 position in the Feb 1999 EMMS E-mail User Poll, beating R5 into second place. Exchange Server also won the MVP Award from PC Computing at Comdex 99 over Lotus R5. 

Calendar and Information Management Client

a. Personal Information Management - UI

· Outlook 2000. Outlook has an intuitive, Office-standard UI for Mail, Calendar, Tasks, Contacts, Sticky Notes and Journal, completely integrated in a single store, with drag and drop support between all the features. 

· Domino R5. The Notes R5 client stores Mail, Calendar, Tasks, Contacts, and Journal across three loosely integrated databases, and does not support drag and drop between its own features or between its features and Windows. It lacks the Sticky Notes feature. The R5 Journal application is not installed by default. "The products are still way too proprietary. They should have dumped the client in R5 and gone with a straight browser solution." Source: CEO of an ISV - Quote from Group Computing Magazine Online Survey. 

b. Collaborative Application UI

· Exchange 2000. Outlook has a Windows Explorer-like, hierarchical folder interface for collaborative application publishing and navigation that shields users from workspace management. 

· Domino R5. Notes lacks a hierarchical folder interface, and forces users to add and remove application links from the Notes UI when applications are moved between servers.

c. Real Time Integration

· Exchange 2000. The Outlook 2000 Meeting UI allows meetings to be designated as online meetings, providing an integrated, consistent UI for this new form of collaboration, reducing training and support costs:

· Outlook 2000 and NetMeeting may be used to schedule and engage in simple NetMeetings or in real-time conferences using Exchange 2000 Conferencing Server.

· Outlook 2000 online meetings can be specified as using NetShow Services for real-time and asynchronous learning using Windows Media Services and video conferencing on Exchange 2000 Conferencing Server. 

· Domino R5. The R5 Client Calendar is not integrated with SameTime. SameTime online meetings are scheduled independently of the R5 Calendar and do not show up in users' calendars. Users can't use the R5 Calendar UI to send an online meeting request to other users. SameTime does not support video conferencing.

Use of Client System Resources

The R5.0.3 client uses more than three times the memory resources used by Outlook 2000, takes more than twice as long to load, HTML pages take twice as long to render. After installation, the Notes 5 client and Designer consume over 260 MB disk space. The whole Microsoft Office 2000 folder, (including Outlook 2000, Microsoft Word, Microsoft Excel, Microsoft PowerPoint, Microsoft Access and Microsoft FrontPage®) is only 150 MB.

Web Client Exchange 2000 OWA and Domino R5 WebMail. 

· Exchange 2000. The Exchange Web client, OWA, is significantly enhanced in Exchange 2000. Used for remote, home, roving, and occasional users, OWA provides Web browser access to e-mail, scheduling (including group scheduling), contacts and collaborative information stored in Web Storage System folders. When used with Internet Explorer 5.0, the Web client natively uses DHTML. DHTML operates on XML data, retrieved from the server using Web Distributed Authoring and Versioning (WebDAV), demonstrating rich capabilities of the Web Storage System. OWA can be used with any browser that supports frames and scripting.

Specific areas of improvements in Exchange 2000 include: 

· Drag and drop capability, popup menus, toolbars, true hierarchy control and rich text editing like Outlook, when used with Microsoft Internet Explorer 5

· All core HTML rendering is now non-script based, resulting in an order of magnitude increase in performance. 

· Sending and receiving embedded messages in the body of an e-mail message

· In-frame navigation for down-level clients

· Embedded OLE object renderings

· Automatic name resolution against Outlook contacts as well as Exchange addresses
Additionally every object in the Exchange 2000 store is accessible from the browser's address bar with a user-user-friendly URL. Here is an example showing the URL to open a spreadsheet stored in an Exchange 2000 folder. http://tws2000/exchange/Public Folders/ITGDocs/expenses.xls
· Domino R5. Domino's WebMail interface has poor server side performance and scalability, as documented earlier in this document, and a slow Java client application. R5 still uses unuser-friendly URLs such as http://tonywa_trp/mail/bertiew.nsf/38D46BF5E8F08834852564B500129B2C/A75D09C58498C821852568660054D4DE?OpenDocument
Outlook as an Internet Mail and Domino Server Client

· 60 percent of the messaging seats in U.S. organizations are not based on Exchange, Domino, or GroupWise, but on POP and IMAP messaging servers. 40 percent of these messaging clients use Outlook, making it the most popular choice for POP and IMAP server access. 

· At Lotusphere 2000 IBM and Lotus acknowledged Notes customer preference for the Outlook client by announcing that it would build integration tools allowing Outlook as a client to Domino servers. "[Notes has] poor quality and even poorer ease of use. Great integration and developer tools but unfortunately Notes is overkill for the majority of users who just need reliable e-mail. After nine years, Notes should be reliable." —Industry analyst' – (Source: Group Computing Magazine Online Survey – 2000 Jan/Feb Lotus Passes - But Just Barely (p30) 
Microsoft Office and Microsoft Windows integration

Office UI

· Exchange 2000. 

· Microsoft Outlook is an integrated part of Office, sharing the same UI shortcut and function keys. 

· Exchange 2000 folders, a feature of the Web Storage System, are accessible as a mapped network disk drive, M: by default. The Office File Open and File Save As menu dialogs can be used to copy files to and from the Web Storage System. In fact, any application that can access a network drive can access the Web Storage System. Files can even be copied from the DOS command prompt or using programs such as FTP. This capability allows most applications to take advantage of Exchange security, replication, and management facilites.

· Since the Web Storage System is accessible through WebDAV, Office 2000 Web folders may be hosted on the Web Storage System and accessible through the Office 2000 File menu dialogs. Office documents can be saved to the Web Storage System in HTML format for access by browser clients on desktops on which Office is not available. 

· Office 2000 users can save, open, and manage documents directly in Exchange using WebDAV.

· Office users now store all related information, e-mail messages, tasks, documents, or spreadsheets in a single folder and access this folder from any client—including Windows Explorer, Outlook, Outlook Express or a Web browser.
· Domino R5. 

· Notes forces Office users to learn a different UI style. For example, the Office function keys for Spelling and Grammar, (F7), and for File Save As, (F12), do not work in R5, which has its own set of function keys.

· R5 databases are not available as mapped network drives and do not support the Office File dialogs.

· R5 databases may not be used as Office 2000 Web Folders, because R5 does not support WebDAV.

Office Mail and Collaborative Application Integration

· Exchange 2000. Microsoft Outlook mail and applications are easily accessible from other Office applications. The File Send To menu sequence inside Word, Excel and PowerPoint allows users to:

· Mail their Office documents to other users.

· Mail their Office documents serially to a number of users using a routing slip.

· Post their Office documents to an Exchange Public Folder. 

These out-of-the-box, ad-hoc workflow operations are performed without programming and without leaving Word, Excel, or PowerPoint client interfaces. 

· Domino R5. Notes R5 requires specific Notes templates or extensive programming.

Word as E-mail Editor

· Exchange 2000. Microsoft Outlook seamlessly uses Word as its e-mail editor for rich e-mail editing using a familiar interface. 

· Outlook stores Word mail documents natively in the Exchange store.

· When Word is enabled as mail editor in Outlook, the Word UI, icon and function key sets are seamlessly integrated in the mail UI—easily achieved because Outlook and Word share much common code and have a common UI style.
· Domino R5. R5's support of Word as an "alternate" mail editor is inefficient for the following reasons:

· R5 stores Word mail documents as attachments in a Notes mail document, at times confusingly displaying both UIs.

· When Word is enabled as mail editor in R5, Notes switches between the incompatible Notes and Word UI, icon and function key sets whenever the user moves the cursor between the message body and the message header. The switchover is confusing to users. Even when Word is chosen as the user's preferred mail editor, R5 does not use it by default when users create a new mail message with on-screen New Memo buttons. The Notes editor is always used unless the user explicitly uses the two steps of Create and then Word Memo.
Internet Explorer Integration

· Exchange 2000. Microsoft Outlook is tightly integrated with Internet Explorer 5, sharing the same UI shortcut, and function keys.

· Domino R5. Internet Explorer may be used as the browser within Notes. However, the integration is confusing.

· Pages usually take at least twice as much time to render when Internet Explorer is used within Notes as when Internet Explorer is used natively on the same PC.

· Function key use is confusing and potentially insecure. R5 uses the F5 function key to clear user security credentials. Notes cannot be used again until the user password is provided. Internet Explorer uses F5 to perform a URL refresh. During a Notes session, the effect of F5 varies depending on the current page. As already stated, on the Notes Welcome page, F5 will clear user security credentials. However, if a browser page is currently being viewed in frame within the R5 UI, a URL refresh occurs, making it easy for a user to leave the workstation mistakenly thinking that further navigation of R5 has been disabled.

Windows Explorer Integration

· Exchange 2000. The Windows Explorer UI can be used to move documents from local and network disk drives to Exchange Folders. Simple drag and drop operations are used, just as if documents are being copied between Explorer folders. These operations are seamless. No additional UI dialogs are used, and no programming or setup is required. 

· File system documents that are dragged and dropped onto a user's mailbox cause a new e-mail message to be opened, with the document as an attachment and its file name as the message subject. 

· A document dropped onto an Exchange Public Folder Document Library is automatically stored as a document in the library, and its properties—text and data contained in Word documents and Excel spreadsheets for example—are automatically shown at the Outlook View level. 

Such capabilities hugely reduce the collaborative application learning curve for new Exchange/Outlook users. 

· Domino R5. These features are not available for R5. New R5 users must learn an entirely new UI that has poor integration with the Windows and Office environment.

Platform for End-User Collaborative Applications

Collaborative Application Development Tools

· Exchange 2000. Exchange applications are built using Office. Most Exchange applications are built simply using the native document and form creation tools in Outlook, Word, Excel, and PowerPoint. More complex applications are built using the powerful Microsoft Visual Basic® for Applications scripting language common to all Office applications. Integration with external databases is easily achieved using Access.

· Domino R5. Notes applications are built using the R5 Designer client. This is not included as part of the R5 client, but is an expensive add-on.

Collaborative Application UI

· Exchange 2000. Exchange/Outlook provides a hierarchical, Windows Explorer-like folder UI for the creation, publishing, management and user navigation of collaborative applications. This shields users from the complexities of the underlying network of distributed Exchange Servers.

· Domino R5. R5 lacks a hierarchical UI for Notes servers that are addressed individually by name. Users must know the correct name(s) of the databases and servers they want to connect to.

Threaded Discussion and Document Library Creation

· Exchange 2000. The most common types of collaborative application are Threaded Discussions and Document Libraries. Creation of these in Outlook is a single step operation—selecting an appropriately privileged folder in the hierarchy, and then using the File New Folder menu dialog with default selections. This creates a Threaded Discussion/Document Library folder. By using the properties box on the folder to set permissions, it is immediately ready for use by Outlook and Web users.

· Domino R5. Creation of such applications in Notes is much more complex and requires the Designer client. 

Use of Excel and Word Templates as Outlook Forms

· Exchange 2000. Office templates that have already been created may be easily used as collaborative applications by publishing them as Exchange Organizational Forms Library. The process is almost as simple as the Threaded Discussion/Document Library creation process described above, and turns stand-alone Office templates into secure, distributed collaborative applications. Data contained inside the Office documents may easily be exposed to Outlook views, providing a simple reporting mechanism for collections of these documents.

· Domino R5. Creation of such applications in R5 is much more complex and requires the R5 Designer client.

Use of Office Server Extensions, (OSE).

· Exchange 2000. Office Server Extensions (OSE) are supported on the Web Storage System. End users can save Office documents to the Web Storage System and take advantage of OSE capabilities such as online discussions and document change e-mail notification.

· Domino R5. R5 does not support OSE. 

Brower Access to Collaborative Applications

· Exchange 2000. The applications described above, plus other collaborative applications based on Outlook standard templates are automatically available from a browser using Exchange 2000 OWA. More complex Web applications that include Exchange data may easily be built using FrontPage 2000 in conjunction with the Outlook View Control. This includes any Outlook view in a Web page with a simple menu command. You can also simply use Exchange 2000 URLs. The Web Storage System is accessible as a Web server, and every object in the Web Storage System is addressable with a user-friendly URL. Therefore, it is simple to incorporate Exchange objects into Web pages by adding the appropriate URL.

· Domino R5. R5 custom Web application development requires the R5 Designer. R5 documents are not available through user-friendly URLs. Instead they use lengthy and cryptic Notes Universal Note ID (UNID) for HTTP addressing purposes.

Complex Collaborative Applications

· Exchange 2000. The Outlook 2000 Team Folder Wizard automates the creation of more complex, Web-integrated, collaborative applications such as Team Projects. These applications have an Administrator page allowing application administrators to customize the application directly from the Outlook client without programming.

· Domino R5. Creation and customization of such applications in R5 requires programming using the R5 Designer client.

Workflow

· Exchange 2000. Exchange offers a broad spectrum of rich workflow options, including a number designed for end-users.

· Client side workflow using the Office File, Send To, then Routing Recipient menu dialog.

· Simple server-side, rules-based workflow using the Folder Assistant and Moderated Folder wizards.

· Complex server-side workflow using the Exchange Serial and Parallel Routing Wizard.
Exchange 2000 Server also has rich, powerful tools for the power user:

· Server-side agents may be written in VBScript, and as COM+ components, by the programmer using Visual Basic, Visual C++®, Java, or any COM+ language. 

· Exchange 2000 drives a workflow tracking process with document approval, expense reporting and payment, purchase orders, etc. The Web Storage System event model and CDO 3.0 provide a systematic workflow engine to control workflow state transitions and associate business logic actions with events. Business logic is represented by Visual Basic, and created using standard tools.
· Exchange 2000 includes CDO Workflow Objects, an enhanced library of workflow services based on simultaneous, synchronous events that provide a high-performance, reliable, and secure engine for departmental and enterprise workflow and tracking applications. 

· Also included in Exchange 2000 is the Microsoft Workflow Designer, a graphical tool for building rich, rule-based workflows based on the Exchange 2000 store.
· Domino R5. R5 offers fewer end-user workflow options, only supports asynchronous events, and requires the R5 Designer client and/or the expensive Domino Workflow application to build server side workflow agents.

Online Learning. 

· Exchange 2000. Customers such as Dow Chemical have already standardized on Windows Media as digital media platform for internal corporate communications. Exchange 2000 Conferencing Server works with the streaming capabilities of Windows Media Technology in order to offer both interactive and broadcast video conferences. Additionally by making Microsoft NetMeeting conferencing software available to its 28,000 desktop users at 250 sites around the world, Dow has enabled these virtual global teams to do data conferences, share presentations, and collaborate on the same document at the same time—no matter where they are on the globe. Exchange 2000 Conferencing Server addresses many of the problems associated with point-to-point NetMeetings and provides a scalable and reliable server platform for audio, data, and video conferencing. Microsoft customers can buy complete Online Learning solutions, based wholly on Microsoft server technologies, from partners such as Centra and InterWise. 

· Domino R5. At Lotusphere 2000 in Orlando IBM announced that the successor to the Lotus add-on product, LearningSpace, will be a new product codenamed Athena. Customers who have developed applications on LearningSpace will have to rebuild the applications and retrain the users if they wish to upgrade to Athena, since LearningSpace is based on the Notes database and object model, whereas Athena is based on a IBM's Pathware product with some additional R5 components. Pathware uses relational databases such as SQL Server 7.0 as its primary object store. Applications based on the Notes store in LearningSpace 3 will have to be migrated to a relational store for LearningSpace 4. 

Platform for Web-Based Knowledge Management

Portal that integrates Internet Explorer, Collaborative, Office and Enterprise Components

· Exchange 5.5. The unique digital dashboard technology with Outlook provides a HTML-based, easily-deployed, simply-managed development platform for consolidating personal, collaborative, and enterprise data on the Outlook desktop. Standard authoring tools such as FrontPage and Visual Studio may be used in conjunction with the digital dashboard Development Kit to build Organizational Dashboards with offline support for all data sources provided through Exchange, Internet Explorer and Office 2000/Microsoft Data Engine (MSDE) replication. Microsoft digital dashboards are rich portals, using a single object model, COM+ to combine the power of Web Portal development with the application development strengths of Office and Outlook.
· Domino R5. Notes R5's equivalents of the digital dashboard, the R5 Welcome Page and the R5 Portal Builder are a poor foundation for digital dashboards because:

· Portal Builder and Welcome Pages cannot be accessed by browsers and are not standards-based. They are Notes documents rather than HTML, so their use locks you into the proprietary Notes Designer platform. 

· They are hard to deploy. Welcome Pages are local Notes desktop documents and hence cannot be deployed on Notes servers, eliminating their use as corporate digital dashboards. Portals built with the R5 Portal Builder require both administrator and user installation steps.

· Portals built with the R5 Portal Builder do not integrate at all with Welcome pages, confusing end users with two separately stored interfaces performing the same function.
Implementation of Internet Standards 

a. Internet messaging standards. 

· Exchange 2000 has the best implementation of Internet messaging standards. In addition to the ZD Labs and Data Communications SMTP performance reports referenced above, the June 1999 edition of Network Computing said: "We wanted to test the top enterprise messaging systems on the basis of performance and compliance to Internet e-mail standards. So we invited Microsoft Corp., Lotus Development, Novell and Sun Microsystems to send their products to our labs; only Lotus declined. To our surprise, Microsoft's Exchange Server 5.5 came out on top. It offers support for SMTP, LDAP, POP3 and IMAP4, and integrates this support into its existing groupware features. Coupled with solid SMTP performance, Exchange is a good choice for supporting Internet mail within the firewall. And it's an excellent choice for Microsoft sites." http://www.networkcomputing.com/1012/1012f2side1.html 

b. Internet security standards. 

· Exchange 2000 uses the Microsoft common, X.509 version 3, S/MIME-based security model for all its clients. 

· Domino R5. To support both Notes and browser clients R5 requires dual, incompatible PKI systems, and separately-stored Notes ID, Domino/HTTP and Windows passwords.Over the past year a number of purchasable, add-on products, primarily aimed at browser clients and incorporating Lotus T.120 Conferencing Server technology have been released. If SameTime, LearningSpace and Raven. Although these products do not necessarily require the use of a Notes ID and password. Multiple passwords are still necessary. If SameTime is installed in an organization that does not use Notes mail, SameTime users are registered with an additional password stored in the SameTime registration database. LearningSpace and Raven incorporate SameTime components, so users and administrators of these systems will have to manually synchronize Windows NT login, Notes ID, Domino/HTTP, and SameTime passwords.

c. XML. 

· Exchange 2000 supports native storage of XML content. XML documents may be placed in the Web Storage System, made available through Exchange 2000 file system support and then retrieved as a raw XML stream. 

· Domino R5. R5 does not support storage of native XML content. 

Knowledge Management and E-Business Portal development

Knowledge management and e-business systems span all the knowledge stores in the corporate intranet, and thus require a range of tools and services for implementation. Microsoft Site Server 3.0 is an industry leader for e-business and Web Portal development, with a market share vastly greater than Domino's.

a. Universal Search Engine.

· Exchange 2000. In addition to being an Exchange Server, the Web Storage System is accessible as a Web server and as a shared file system. The Web Storage System includes built-in indexing for high speed, accurate full-text searches, enabling users to find content quickly and easily. Users of Outlook 2000 can search for documents in the Web Storage System as easily as they search for e-mail messages today, increasing user productivity. All content in the Web Storage System can be indexed, including messages, stand-alone documents, contacts, tasks, calendar items, and collaboration data. Indexing is accomplished by an indexing crawl of the content in the Web Storage System, using the same technology used in Internet Information Server and SQL Server 7.0. 

· Domino R5. R5's built-in search engine searches only Notes databases and File Systems. Search of additional sources is available only with the purchase of the expensive Domino Extended Search add-on product, costing $3,995 per 1 to 4 processor server, $9,995 per five or more processor server. There is also a Client Access License (CAL) of $30 per user over and above the usual Domino Server CAL costs. 

b. Rich Document Properties

· Exchange 2000. The Web Storage System allows custom properties such as document author, workflow recipient, or description to be stored with each item in the database, providing powerful opportunities for rich viewing, indexing, searching, and organization of information. For example, in one Web Storage System folder a user might store expense reports for employees and set properties for each report that contains the submitter's last name, the amount requested, the date the request was made, and the current status of the expense report in the approval workflow process. Any number of properties can be stored with each item, and the set of properties can be different for each item. 

Unlike a relational database, a command does not have to be run to add properties. Properties are simply added to the item, and they are automatically stored along with the item. The Web Storage System supports many types of properties, including string, date, Boolean, integer, and currency. This feature takes on new importance as Office documents are stored in the server, enabling Office users to utilize the power of Outlook to view, sort, search and manage shared and personal documents with the same tools they currently use for their e-mail, calendar and contacts. Properties of Office documents and other document types, such as MIME-encoded messages, are automatically made available to search, view and index as the items are stored in the Web Storage System. Document properties are also important for workflow and application usage, providing a means for workflow applications to keep track of the state, or routing, of a workflow item. 

· Domino R5. R5 only supports Office documents as attachments to Notes documents. Access to document properties requires complex programming.

c. Development Tools

· Microsoft. Microsoft Visual Studio, an industry standard Web authoring and development platform, provides a single development platform using a single component object model, COM, that integrates all the back-end stores accessed in KM and e-business applications; Exchange, SQL Server 7.0 and other ODBC relational database sources and transactional systems such as Customer Interface Control System (CICS) and Information Management System (IMS) through Microsoft Transaction Server (MTS) and Microsoft Message Queue (MSMQ).

· IBM/Lotus. IBM recommends the use of both Notes R5 and WebSphere in the construction of e-business and knowledge management applications. R5 and WebSphere have separate development environments and only loosely integrated object models. Developers building applications using these tools must work with dual, vastly different, development platforms. A significant amount of the effort in building R5/Websphere KM applications will be spent developing and maintaining the "glue" to bind these incompatible environments together.

Anytime, Anywhere Communication

Real Time Collaboration

Microsoft has provided the leadership in real-time collaboration for several years, with Microsoft NetMeeting as the standard for data (T.120) voice and video (H.323) conferencing and MSN Messenger as one of the leading Instant Messaging services on the Internet. Exchange 2000 Conferencing Server is built on an extensible Conference Technology Provider (CTP) architecture. Exchange 2000 Conferencing Server ships with two CTPs, one for multicast audio and video conferencing and one for data conferencing. The CTP architecture enables third-party software providers to deliver value-added conferencing solutions on the Exchange 2000 and Windows 2000 platforms. 

Security and Authentication

· Exchange 2000 Conferencing Server. 

· Exchange 2000 Conferencing Server is completely integrated with Windows 2000 authentication and security, permitting administrators to work with a unified, Windows-based password model. 

· Users have a single logon and password. 

· Standard Windows ACL control allows the administrator to subsequently restrict access.

· Exchange 2000 Conferencing Server uses strong "digest" client authentication.
· Domino R5. 

· SameTime does not use Windows authentication and does not use Windows passwords, even when deployed on a Windows Windows NT or Windows 2000 system, requiring the creation and management of separate user accounts with their own separate passwords. 

· Users have multiple passwords to synchronize. 

· SameTime uses Domino security and does not support Windows ACLs.

· SameTime does not use the "digest" authentication available in Exchange 2000 Conferencing Server. Instead a more basic form of authenticationis used. The only more secure method of authenticating users available is that of using secure sockets layer (SSL) user certificates. However, this is not straightforward to set up and creates additional administration overhead. Setting the SameTime server to use SSL connections, or to encrypt the network traffic from a Notes client, does not encrypt the data exchanged in an online meeting or chat session. Users can choose to encrypt data exchanged in an online meeting when a meeting is created, but users may erroneously believe that their session is encrypted, when it is not.

Active Directory Integration

· Exchange 2000 Server and Exchange 2000 Conferencing Server. 

· Exchange 2000 Enterprise Server Chat Services are integrated with Active Directory to provide a single point for configuration data such as channels, bans, and network configuration. 

· Exchange 2000 Conferencing Server T.120 services are integrated with the Active Directory and use Windows 2000 authentication. 

· Active Directory is integrated with Exchange 2000 Server Instant Messaging, enabling users to see presence information for other Active Directory users. This indicates whether the user is online, out of the office, or busy.
· Domino R5. 

· Domino chat services are not integrated with Active Directory.

· Lotus SameTime is not integrated with the Active Directory or the Windows 2000 security model. It uses its own Notes-managed T.120 authentication scheme in addition to Windows 2000 Web authentication.

· Lotus SameTime is not integrated with the Active Directory and its presence services do not use the Active Directory.
Audio, Video and Data Conferencing and Application Sharing Services

· Exchange 2000 Conferencing Server. 

· Exchange 2000 Conferencing Server has out-of-the-box integration with Office 2000. Outlook 2000, OWA, and most other calendaring clients may be used to schedule and engage in real-time conferences using Exchange 2000 Conferencing Server. 

· Outlook 2000 online meetings can be scheduled to use Exchange 2000 Conferencing Server, Windows Media Technology, or any other CTP written by a third party for the Exchange 2000 Conferencing Server platform (e.g. Latitude MeetingPlace).
· Domino R5. 

· The R5 Client Calendar is not integrated with SameTime. SameTime online meetings are scheduled independently of the R5 Calendar and do not show up in users' calendars. Users cannot use the R5 Calendar UI to send an online meeting request to other users. Although SameTime can be integrated with (Notes) e-mail, this is not the case out-of-the-box. Sample SameTime-enabled awareness and mail templates are included as an example of how integration can be achieved, but a developer has to implement this into the business's existing Notes e-mail application, and the template modifications must be incorporated into new versions shipped with R5 upgrades and new releases, a major administrative burden. 

· SameTime 1.5 does not support video conferencing.
Collaborative Application Integration

· Exchange 2000 Conferencing Server. Exchange Web Storage System architecture provides a single point of management and storage for e-mail, documents, Web content, and applications, with URL and File Mapping access to all objects. This, in combination with WebDAV allows effective real-time or asynchronous client/server document exchange and collaboration across the Internet. 

· Domino R5. Domino and SameTime provide Web access and collaboration only to Domino/SameTime objects, not the spectrum of Windows objects.

Management and Administration

· Exchange 2000 Conferencing Server. 

· Management and administration is entirely and seamlessly integrated with Windows 2000 using MMC. 

· Since Exchange 2000 Conferencing Server is core Exchange 2000 functionality, Windows 2000, Exchange 2000, and Exchange 2000 Conferencing Server are all seamlessly integrated, minimizing cost of ownership. 

· Exchange 2000 Conferencing Server analyzes who is joining a meeting and automatically creates the optimal server configuration for the conference. This enables users to focus on the conferences themselves rather than on how to optimize or administer them. This feature is unique to Exchange 2000 Conferencing Server and not available in SameTime.
· Domino R5. 

· SameTime has only minimal integration with Windows 2000 and offers no support for MMC. SameTime is managed and administered using Domino, and requires Domino's complex infrastructure. Administrators thus have an additional layer of management— over and above Windows 2000.

· SameTime was purchased by Lotus and is an add-on to Domino R5, with its own, separate architecture. Although managed from an R5 application, the R5 and SameTime server infrastructures are independent, leading to higher total cost of ownership and more complex administration.
Performance and Scalability

· Exchange 2000 Server and Exchange 2000 Conferencing Server.
· Exchange 2000 Server achieves acceptable performance with up to 10,000 concurrent Instant Messaging Service clients, or 20,000 Chat Service clients, or a mixture of both types of client in the range 10,000 to 20,000. About 400 users per active meeting are supported.

· Exchange 2000 Conferencing Server has per-user access to conferencing resources. Administrators manage the resource consumption of individual users by controlling the number of simultaneous connections a given user can employ. For example, an administrator could specify that only executives can schedule high-quality, worldwide video conferences, due to high cost, while limiting other employees to base-quality regional meetings only.
· Domino R5. 

· The R5 SameTime administrative guide reports that acceptable performance is achieved on a SameTime server with up to 8000 concurrent users connected to the Community Services using SameTime Connect or Chat capabilities from SameTime-enabled databases. This is less than half the number of users supported by Exchange 2000 Conferencing Server. About 200 users per active meeting are supported, again half the number supported on Exchange 2000 Conferencing Server.

· SameTime does not support Per-User Access to Conferencing Resources.
Better Internet support

· Exchange 2000 Conferencing Server readily allows users to send instant messages and find the online status of users within and between organizations across the Internet.

· Domino R5. Organizations that have standardized on Exchange (or other non-Domino systems) must use "Web only" SameTime server installations and so cannot enable multiple SameTime servers to function as a single SameTime Community. Additionally only SameTime servers in the same Domino domain may belong to the same community, and "awareness" of other users depends on their being logged into a SameTime server in the same community. This means that:

· Organizations that have standardized on Exchange (or other non-Domino system). Each SameTime server in such organizations has to be in its own SameTime Community. Users are only "aware" of users in their own community. In order to use "awareness" and Instant Messaging services with users on other SameTime Servers, users need to know the names of those servers, and must log onto those servers.

· Users in SameTime Communities in separate business organizations across the Internet are in separate Domino domains and hence have no "awareness" of each other. They must log into each other's SameTime community servers before they have "awareness" and are able to send instant messages back and forth.   

Standards Support

· Exchange 2000 Conferencing Server. 

· H.323 is supported in the Microsoft NetMeeting client. Exchange 2000 Conferencing Server also has H.323 connectivity for customers using NetMeeting to connect to a multicast video conference. Exchange 2000 Conferencing Server automatically switches to H.323 for data/video conference clients when multicast is not available, seamlessly enabling mixed multicast/H.323 conferences.
· Exchange 2000 offers scheduling and administration services for multicast, or multiple person, video teleconferencing using the TAPI 3.0 standard for voice, data and video collaboration over local area networks (LANs), wide area networks (WANs) and the Internet.

· Domino R5.
· SameTime does not support H.323 for audio and video communications.
· SameTime does not support TAPI 3.0.
Unified Messaging

· Exchange 2000 Server. 

· Exchange 2000 Server is optimized for storage of voice-mail as well as e-mail, providing easy access to e-mail, voice-mail, and faxes from Outlook or the telephone, and enabling administrators to manage voice mail and e-mail stored on a single platform.

· Exchange 2000 Server includes new mobile support capabilities such as support for SAPI, VPIM and built-in voice forms designed to give knowledge workers access to their e-mail and Web Storage System content anytime, anywhere, from any device. 

· Microsoft has demonstrated industry leadership in Wireless integration with Exchange 2000 Server through its support for industry standard Wireless protocols and deep relationships with device vendors and telecommunications leaders such as QUALCOMM, BT and AT&T. 

· Domino R5. 

· The Domino R5 store is not optimized as a voicemail store. R5 unified messaging solutions typically do not store voicemail data in Notes databases but in specialized voice-mail stores. Administrators must manage two storage formats. 

· R5 does not support SAPI or VPIM.
Conclusion

Exchange 2000 is superior to Domino R5 in the following key areas:

· Exchange 2000 is more scalable and available.

· Exchange 2000 has better performance, especially in the area of SMTP messaging and directory.

· Exchange 2000 is much more tightly integrated with Windows 2000, natively supporting the Windows 2000 security model, Windows 2000 Management and the Active Directory.

· Exchange 2000 is easier to manage than R5 and has a lower cost of ownership.

· Exchange 2000 is a better platform for hosted services than R5.

· The Outlook client is a more functional, easy to use, and intuitive messaging and collaborative client than R5.

· The Outlook client is much more tightly integrated with Office than the R5 client.

· Outlook Web Access is a more functional, easy to use and intuitive messaging and collaborative client for Web browsers than Domino WebMail.

· The Web Storage System is a better platform for Web-based collaborative applications and knowledge management than the R5 database, using Microsoft Office as the platform for basic collaborative applications, and standard Web development and authoring tools like Visual Studio for the development of complex, workflow-enabled, collaborative and eBusiness applications. 

· Exchange 2000 Real time, Unified Messaging and Advanced Streaming Format (ASF) streaming services are superior to those in Lotus SameTime. 
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