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Preface

This document details the architecture and recommended configurations of Exchange 2000 Server Design element, which is part of the Platform 2000 infrastructure. 

This information will enable technically knowledgeable people to design the implementing of this element for their business unit.

Although background information has been referenced in the document, this design document provides little “concept overview” and therefore assumes that the audience has a good understanding of the base concepts associated with Exchange Server Configuration.

Readers who wish to gain an understanding of the implementation and management associated with Exchange Server Configuration should refer to Section 1.4 Associated Documents, page 1 

Conventions

The architecture is described in terms of standards and guidelines:

[image: image3.png]Mandatory standards are used where it is necessary to have a common setting across the   Enterprise. They are indicated by the symbol on the left. The business unit implementing this particular design element will be required to use the standard as defined in this document.
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Guidelines will be indicated by the symbol on the left. These guidelines will provide details of configuration options that can be tailored to meet individual business unit level needs. This document provides details of the available options and guidance on how to select an appropriate option. 

Abbreviations Used in the Document

	DC
	Domain Controller

	FE
	Front End

	GB
	Gigabyte

	GC
	Global Catalogue

	MB
	Mailbox

	OWA
	Outlook Web Access

	RAID
	Redundancy Array of Inexpensive Disks

	SSL
	Secure Sockets Layer


1 Design Information

This section is an overview of the Exchange 2000 Server Configuration, Storage Group Design and Server Placement elements and identifies the information used during the design process, scope, assumptions, requirements and constraints.

1.1 Scope

This document covers Exchange 2000 Server Configuration, Storage Group Design and Server Placement. This document should enable the Exchange 2000 implementer to select, configure and place Exchange 2000 servers for a given Business Unit. 

This document does not cover Exchange Server clustering.

1.2 Requirements

The following requirements were identified for Server Design

· Configuration of the disk subsystem must be fault tolerant

· Server hardware must be able to adequately handle the number of users required

· Mail stores will be restorable within 8 hours at major sites

· Mail stores will be restorable within 1 day at minor sites

· No other services will be running on an Exchange 2000 server

1.3 Technical Environment

There are a number of servers in the Exchange 5.5 organisation that will adequately run Exchange 2000 in the configuration detailed in this document. Microsoft does not provide an in-place upgrade option to go directly from Exchange 5.5 to Exchange “Titanium”. The migration strategy for RE will be to introduce new Exchange “Titanium” servers into the site and migrate the mailboxes.

1.4 Associated Documents

Microsoft Exchange 2000 Resource Kit

2 Exchange Server Design

2.1 Exchange Server Software Versions

The Exchange 2000 Server family consists of the following three products:

· Microsoft Exchange 2000 Server Standard

· Microsoft Exchange 2000 Server Enterprise

· Microsoft Exchange 2000 Conferencing Server
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All Business Units must be running Microsoft Exchange 2000 Server Enterprise edition. The Enterprise edition has the following features available over the Standard edition:

· No limit on the size of mailbox or public store databases 

· Multiple public store and mailbox store databases per server

· Multiple storage groups on a server

· Active/Active clustering (requires Microsoft Windows 2000 Advanced Server)

· Configuration of front-end servers

Note

The limit for database size in the standard edition is 16 gigabytes (GB). 

This means that you can only create a single public or private store, each of which can only grow to 16GB. 

2.1.1 Exchange Server Operating System Versions

The next release of Exchange 2000, code-named Titanium, will be the only version of Exchange that will run on a Windows .NET Server. Therefore any Exchange 2000 servers that are deployed in the Reed Elsevier environment before this new version will be on Windows 2000 Server platforms. 

Exchange 2000 on a Windows 2000 member server will run without any problems in a Windows .NET Server forest. See the supportability matrix in Table 1:

Table 1 - Exchange Supportability Matrix

	Supported Version of Exchange
	Platform OS
	Interoperability with Domain Controller

	Exchange 2000 SP2
	W2K SP2 or 3*
	Win2K DC and/or .NET DC 

	Exchange 2000 SP3
	W2K SP2 or 3*
	Win2K DC and/or .NET DC 

	 Exchange Titanium
	W2K SP2 or 3*or
.NET Member Server
	Win2K DC or .NET DC 


All Exchange servers that are deployed on a Windows 2000 platform should run Windows 2000 Server unless there is a requirement for 8 processors or clustering. Table 2 lists the differences between Windows 2000 Server, Windows 2000 Advanced Server and Datacenter Server: 

Table 2: Windows 2000 Server, Windows 2000 Advanced Server and Datacenter Server compared

	
	Windows 2000 Server
	Windows 2000 Advanced Server
	Windows 2000 Datacenter Server*

	Maximum CPUs
	4
	8
	32

	Maximum Memory
	4 GB
	8 GB
	32 GB

	File/Print Services
	X
	x
	x

	Internet Information
Services (IIS) 5.0
	X
	x
	x

	Application Services
	X
	x
	x

	Networking and
Communications Services
	X
	x
	x

	Active Directory
	X
	x
	x

	Terminal Services
	X
	x
	x

	Kerberos and PKI Support
	X
	x
	x

	COM+
	X
	x
	x

	Failover Clustering
	
	x
	x

	Network Load Balancing
	
	x
	x

	Process Control Manager
	
	
	x

	WinSock Direct
	
	
	x

	Windows Datacenter Program
	
	
	x

	* This product will only be available through OEM channels


It is likely that by the time Exchange 2000 is rolled out to the Business, Exchange “Titanium” will be released and therefore the operating system platform should be Windows .NET Server.

2.1.2 Exchange 2000 Server Types 

Exchange 2000 Server includes several different components—for example, the Microsoft Web Storage System, the message transfer agent (MTA), and the connectors, which can all be run on the same server. 

However, to optimize each component for maximum performance, it is recommended that you separate the different components, wherever possible, on dedicated servers. This has the added benefit of making the software configuration and the interoperability of the servers less complex. As a result, the servers are more stable and reliable.

There are a number of different Exchange 2000 server types, as follows:
· Mailbox Server 

This server type is dedicated to holding user mailboxes. Users can access their mailboxes through HTTP, IMAP4, POP3, or MAPI protocols

· Public Folder Server

This server type is dedicated to holding public folders

· Connector Server

This server is dedicated to holding connectors such as X400, Routing Group Connectors, and SMTP. If a connector is heavily used, it should be separated from others for performance reasons.

· Front End Server
A front-end server interacts directly with its clients and passes requests from the clients to its mailbox back end server. A front-end server is commonly deployed for access to OWA from the Internet.

2.2 Recommendations for Configuration

The remainder of this chapter provides recommendations for configuring the following components of various types of Exchange 2000 servers:

· Processor

· Disk

· Memory

· Network

2.2.1 Processor Configuration
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The minimum CPU for Exchange 2000 is a 500-MHz Intel Pentium II Xenon processor. In general, the CPU should be the best possible at time of purchase, which at the time of writing is a Pentium III processor with a speed greater than 750 MHz. 

In addition, it is recommended that the processor have a 2-MB level 2 (L2) cache. 

Capacity of Mailbox and Public Folder Servers

Mailbox and public folder servers can serve a large number of users who are active at any given moment. The requirement for processing power for the server depends on the number of users and the usage profile for those users. Table 3 lists the number of CPUs required based on the number of users at a given site. 

Table 3: CPUs required according to number of users

	 Number of Users
	Number of CPU

	Fewer than 500
	1

	Between 500 and 1000
	2

	More than 1000
	4


Capacity for Connector Servers
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In large Exchange 2000 implementations, you often see a routing infrastructure built around a hub-and-spoke configuration with one or more hubs. 

The spokes form routing groups and have dedicated routing group connectors running on dedicated connector servers. The routing group connector servers on the spoke communicate with the routing group connector servers in the hub. 

Depending on traffic volumes, the hub routing group connector server can also handle communication to the Internet and connections to other messaging systems.

In general, connector servers require high CPU performance to handle the processing and conversion of messages. Table 4 details the minimum CPU configuration for these different types of connector server.

Table 4: Minimum CPUs for different types of connector server
	Connector Server Type
	Number of CPU

	Spoke Routing Group Connector
	2

	Hub Routing Group Connector
	4


Capacity for OWA Front End Servers 
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Front End OWA servers are required to be dual Pentium III processors or higher. Quad processor servers do not return a notable performance benefit in this role.

2.2.2 Memory Configuration

The amount of memory specified for each Exchange 2000 server type is for a server with no additional applications and is a minimum. If additional applications are used, such as Sybaris Antigen, this should be taken into account.  

Memory for Mailbox and Public Folder Servers

Mailbox and public folder servers serve many active users at any given time. This places a high requirement for processing power on the server. However, this varies with the number of users served by the server and the usage profile for those users.
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The table below lists the minimum memory requirements based on user community

	Number of Users
	Memory Required

	Fewer than 500 users
	256 MB

	500 to 1000
	512 MB

	1000 to 2500
	1 GB

	2500 – 5000
	2 GB


Memory for Connector Servers
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You can use connector servers for a variety of protocols; the amount of memory that a connector server requires depends on which protocols it handles and the load for each protocol. Table 5 shows the minimum memory configuration for connector servers.

Table 5: Minimum memory configuration for connector servers

	Number of CPUs
	Memory Required

	2
	256 MB

	4
	512 MB


Memory for OWA Front-End Servers
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 shows the minimum memory configuration for computers designated only as OWA protocol front-end servers. The figures are based on the number of back-end mailboxes that the front-end server is supporting, and assume that SSL is implemented. 

Table 6: Minimum memory for OWA protocol front-end servers

	Number of Backend Mailboxes
	Memory Required

	Fewer than 1000
	256 MB

	1000 to 3000
	512 MB

	3000 to 5000
	1 GB


2.2.3 Server Specifications

The tables that follow list server hardware that should be used for each server type mentioned in the previous pages. 

All servers should use the Compaq 15K Ultra3 Universal Hot-Plug Disk Drives and, where internal storage space will be exhausted, a Compaq StorageWorks 4354R enclosure should be used.

Table 7: Mailbox/Public Folder server
	Users
	Memory
	CPU
	Server Model

	Less than 500
	256 MB
	1
	ProLiant  DL380G2

	Between 500 – 1000
	512 MB
	2
	ProLiant DL380G2

	More than 1000
	1 GB
	4
	ProLiant DL580

	2500 – 5000 
	2 GB
	4
	ProLiant DL580


Table 8: Connector server
	Type
	Memory
	CPU
	Server Model

	Spoke Routing Group Connector
	256 MB
	2
	ProLiant  DL380G2

	Hub Routing Group Connector
	512 MB
	4
	ProLiant DL580


Table 9: OWA front-end servers
	Backend Mailboxes
	Memory
	CPU
	Server Model

	Fewer than 1000 
	256 MB
	2
	ProLiant  DL360

	1000 to 3000
	512 MB
	2
	ProLiant DL360

	3000 to 5000
	1 GB 
	2
	ProLiant DL360


When many thousands of users are involved in an OWA deployment, it is suggested that a number of DL360 Front End servers are deployed and load balancing configured. 

Network Load Balancing allows for high availability and scalability. For further information on Network Load Balancing and OWA, please see P2K-683 Design: Exchange 200 Internet Protocol Support

2.2.4 Disk Configuration for Mailbox and Public Folder Servers

With respect to disk I/O characteristics, mailbox and public folder servers behave similarly. 

Each mailbox store or public folder store consists of a rich-text .edb file (for normal messages) and a .stm file (for native Internet content). Mailbox and public folder stores exist within a storage group. Each storage group shares one set of transaction log files. 

You can have one or more storage groups on a server. 

Location for Mailbox and Public Folder Stores

You must allocate disk space in such a way that Exchange can quickly access the data it needs. In Exchange 2000, you can control the location of each database in a storage group and the placement of the transaction logs for the storage group by changing the properties of the storage group in System Manager.

For ease of management and maximum reliability, place databases and transaction log files on separate volumes, preferably with each database volume comprising several disks. 

For maximum performance, place all databases in separate directories on one volume that comprises several disks. This configuration allows the system to balance the load evenly across the available disks. For optimal performance, you should place the volumes on different disk controllers and different data buses. 

To provide fault tolerance and manageable disaster recovery, you should always place the transaction log files on a different volume from the corresponding databases. Placing the transaction log files on a separate and dedicated volume also increases performance. Then, because the transaction log files are sequential, the disk heads will always be in the correct position to write the next transaction.

Table 10 shows examples of recommended configurations. 

Table 10: Examples of recommended configurations

	Storage Group
	Database
	Volume
	RAID Technology
	Disk Controller Cache Setting

	First storage group
	Mailbox store
	E
	RAID-1+0
	100% write

	First storage group
	Transaction log files
	F
	RAID-1
	100% write

	Second storage group
	Transaction log files
	G
	RAID-1
	100% write

	Second storage group
	Legal Department Mailbox store
	H
	RAID-1+0
	100% write


RAID for Mailbox and Public Folder Servers

Mailbox stores and public folder stores are characterized by the random and balanced nature of disk read and write operations, whereas transaction log files are accessed sequentially, usually for write operations only.

RAID technology for mailbox stores and public folder stores is either RAID-5 (striping with parity) or RAID-1+0 (mirrors that are striped). Which technology you choose depends on a number of factors, which are listed in Table 11: 

Table 11: RAID 5 and RAID 1+0 compared

	Technology
	Advantages
	Disadvantages

	RAID-1+0
	Fast read and write.
	You must restore the entire volume if another disk fails during a rebuild.

	RAID-5
	Possibly less expensive than RAID-1+0. The difference depends on the number of drives that make up the volume.
	You must enable write-back caching to provide adequate write performance and data protection.  RAID-5 is slow for read and write.
Rebuilding a RAID-5 volume takes longer than rebuilding a RAID-1+0 volume.
You must restore the whole volume if another disk fails during a rebuild.


Although RAID-5 is often selected because it is less expensive, RAID-5 arrays are not always the most cost-effective solutions: RAID-5 can drastically reduce performance. 
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Currently, 9-GB drives cost about the same as 18-GB drives, making RAID 0+1 a better choice for performance, with a negligible difference in cost. 

RAID-1+0 is the recommended RAID technology for Exchange 2000 servers

Note 

For drives that are 18 GB or larger, RAID-5 arrays are not recommended. 

Disk Controller Cache Settings for Mailbox and Public Folder Servers

To maximize RAID performance, the caches should be located on the disk controllers. Disk drive caches should never be used, because they are not protected and can result in database corruption. 

All disk controller cache settings should be set to 100% write

Full Text Indexing Considerations

A Full Text Index requires 30% of the actual store size for disk space. For better performance, whenever possible, indexes should be kept on separate volumes. 

An additional 256mb of RAM should be added to the recommended standard configuration if full text indexing is enabled. Microsoft do not recommend running full text indexing with less than 512mb

The Temp Directory

If the server will run context indexing, a public folder or mailbox server should have the Temp directory moved from the paging file disk.

Disk Configurations for Mailbox and Public Folder Servers
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The following recommendations and mandates have been made regarding disk configuration of an Exchange 2000 Mailbox or Public Folder server:

All Mailbox and Public Folder servers will require external storage: it is recommended that the Compaq StorageWorks 4354R enclosure should be used.
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The following mandates have been made regarding disk configuration of an Exchange 2000 Mailbox or Public Folder server:

· Controller based RAID implementations will be used, because they provide better performance and leave the processor to do other work.

· The RAID technology for mailbox stores is RAID-1+0.

· The RAID technology for the transaction logs on mailbox and public folder servers is RAID-1, because it offers the highest performance and sufficient reliability.

· The RAID technology used for the Operating System volume is RAID-1 

· The C: Volume is reserved for the Operating System and Exchange binaries

· A RAID-1 array must be dedicated per Storage Group for the Transaction Logs

· You must create at least one RAID-1+0 array for the mailbox stores.  If there is one array, place all stores on this array. If there are multiple arrays, one array for all stores per Storage Group is appropriate.

· Caches must be located on the disk controllers and not the disks

· All disk controller cache settings must be configured for 100% write 

· If the mailbox or Public Folder Server will be running full text indexing the Temp directory should be moved from the paging file disk

· If full text indexing is configured, make sure you have at least 30% of the store size for disk space available for the indexes

· Wherever possible, indexes should be kept on separate volumes
Disk Configuration for Connector Servers

The connector directories are characterized by high write performance. Almost all connector disk operations are write-only. Because read-only operations are random, the read cache is not a benefit. 

The recommended RAID technology for the connector and other directories is RAID-1, because it offers the best performance and sufficient reliability. However, RAID-1 improves only read performance and does not significantly affect connector disks. Given the limited use of the mailbox store, RAID-5 is not necessary. The Connector, tracking log and the temp directories should wherever possible be separated onto their own volumes. 

Table 12 shows a sample connector server configuration with the recommended RAID technologies. 

Table 12: A sample connector server configuration
	Component
	Directory
	Volume
	RAID Technology
	Disk Controller Cache

	SMTP Service
	\EXCHSRVR\Mailroot
	E
	RAID-1
	0% Read
100& Write

	X.400 Connector
	\EXCHSRVR\MTADATA
	J*
	RAID-1
	0% Read
100& Write

	Lotus Notes Connector
	\EXCHSRVR\conndata
	G
	RAID-1
	0% Read
100% Write

	Message Tracking logs
	\EXCHSRVR\tracking.log
	H
	RAID-1
	0% Read
100% Write

	TEMP
	\TEMP
	I
	RAID-1
	50% Read
50% Write

	Mailbox store and transaction log files
	\EXCHSRVR\mdbdata
	F
	RAID-1
	0% Read
100% Write


*Typically, the SMTP service and the MTA will be the two most used components. For this reason it is recommended that you place these directories on different data buses.

Disk Controller Cache Settings for Connector Servers
On a connector server, the read and write operations are not balanced: there are significantly more write operations than read operations. For all drives housing a connector directory the disk controller cache should be set for 100% write. If the temp directory is on its own volume then the cache should be set for 50% read and 50% write

Disk Configuration Mandates for Connector Servers
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The following mandates have been made regarding disk configuration of an Exchange 2000 Connector Server

· The RAID technology used must be RAID-1.

· The connector, tracking log and temp directories must be separated onto their own physical disk where possible.

· The SMTP and MTA directories must be placed on different data buses where possible

· For all drives that house a connector directory the disk controller cache must be configured for 100% write.

· The temp directory drive must have its disk controller cache configured to 50% read and 50% write.

Disk configuration for Front End Servers

There are no significant storage requirements for front-end servers, but it is recommended that RAID 1 is implemented for redundancy purposes.

2.2.5 Storage Group and Database Design

A storage Group is a collection of Exchange databases that share a set of transaction logs. 

A maximum of five databases per storage group can be made up of any combination of mailbox and public folder stores. A single Exchange server can support up to four storage groups
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It is recommended wherever possible, you should fill out your storage groups to the maximum number of databases before creating a new group. The advantages of doing this are reduced memory consumption and disk overheads.

Additional Storage groups should therefore not be created unless the following conditions are met

· The number of databases in one Storage Group would exceeds 5

· There is a requirement for circular logging on a database

· There is a requirement to separate the transaction logs

· Archiving requirements dictate that a specific department needs to keep its backup   tapes for a different period of time

A database or store can be used for either a public folder store or a mailbox store. You can back up, restore, mount, and dismount databases independently of each other. 

Exchange 2000 supports up to five databases in a Storage Group, bringing the total number of stores per Exchange server to twenty

Additional stores should be created only when:

· You have a number of VIP users and it is a requirement to be able to restore their mail first in the event of database corruption

· You have a large store and you wish to partition it for fault tolerance/performance or for disaster recovery 

· Individual databases requires content indexing
2.2.6 Mailbox Server Design Types

Server design types have been designed in accordance with the recommendations made earlier in this document. The following assumptions have been made:

· There is no requirement for VIP Stores

· 50MB per user storage limit

· 20GB maximum store size

· No individual stores requiring content indexing

· Each site’s mailbox server will not home more than 2000 users

Design Type MB1 – 0 to 400 Users

If these sites contain a small number of users then they should evaluate hosting their mailboxes on a larger sites server. This is dependent on bandwidth availability and user usage profiles. If the site requires a local server then the following design should be used

Table 13: Server hardware -- 0 to 400 users
	Server Model
	Memory
	CPU Count
	Disks
	RAID Array

	Compaq ProLiant 380G2
	256mb
	1
	Ultra3 15K
	SA-5300


Table 14: Storage Group design -- 0 to 400 users
	Users
	Stores
	Storage Groups

	Fewer than 400
	2
	1


Table 15: Disk configuration -- 0 to 400 users

	Array Type
	Partition
	Data
	Disks
	Controller

	RAID-1
	C
	System/Binaries
	2*18GB
	0

	RAID-1
	E
	Transaction Logs
	2*18GB
	0

	RAID-1+0
	F
	Public/Mailbox Store
	4*36GB
	0


Design Type MB2 – 400 to 800 Users 

Table 16: Server hardware – 400 to 800 users
	Server Model
	Memory
	CPU Count
	Disks
	RAID Array

	Compaq ProLiant 380G2
	512mb
	2
	Ultra3 15K
	SA-5300


Table 17: Storage Group design – 400 to 800 users

	Users
	Stores
	Storage Groups

	400 – 800
	3
	1


Table 18: Disk configuration – 400 to 800 users
	Array Type
	Partition
	Data
	Disks
	Controller

	RAID-1
	C
	System/Binaries
	2*18GB
	0

	RAID-1
	E
	Transaction Logs
	2*18GB
	0

	RAID-1+0
	F
	Public/Mailbox Stores
	6*36GB
	0


Design Type MB3 – 800 to 1200 Users

Table 19: Server hardware – 800 to 1200 users
	Server Model
	Memory
	CPU Count
	Disks
	RAID Array

	Compaq ProLiant 580
	1GB
	4
	Ultra3 15K
	SA-5300


Table 20: Storage Group design – 800 to 1200 users

	Users
	Stores
	Storage Groups

	800 – 1200
	4
	1


Table 21: Disk configuration – 800 to 1200 users
	Array Type
	Partition
	Data
	Disks
	Controller

	RAID-1
	C
	System/Binaries
	2*18GB
	0

	RAID-1
	E
	Transaction Logs
	2*18GB
	0

	RAID-1+0
	F
	Mailbox Stores
	6*36GB
	1


Design Type MB4 – 1200 to 1600 Users

Table 22: Server hardware – 1200 to 1600 users

	Server Model
	Memory
	CPU Count
	Disks
	RAID Array

	Compaq ProLiant 580
	1GB
	4
	Ultra3 15K
	SA-5300


Table 23: Storage Group Design – 1200 to 1600 users

	Users
	Stores
	Storage Groups

	1200- 1600
	5
	1


Table 24: Disk configuration – 1200 to 1600 users
	Array Type
	Partition
	Data
	Disks
	Controller

	RAID-1
	C
	System/Binaries
	2*18GB
	0

	RAID-1
	E
	Transaction Logs
	2*18GB
	0

	RAID-1+0
	F
	Mailbox Stores
	6*36GB
	1


Design Type MB5 – 2000 users

Table 25: Server hardware – 2000 users
	Server Model
	Memory
	CPU Count
	Disks
	RAID Array

	Compaq ProLiant 580
	2 GB
	4
	Ultra3 15K
	SA-5300


Table 26: Storage Group design – 2000 users

	Users
	Stores
	Storage Groups

	2000
	6
	2


Table 27: Disk configuration – 2000 users
	Array Type
	Partition
	Data
	Disks
	Controller

	RAID-1
	C
	System/Binaries
	2*18GB
	0

	RAID-1
	E
	Transaction Logs SG1
	2*18GB
	0

	RAID-1
	F
	Transaction Logs SG2
	2*18GB
	0

	RAID-1+0
	G
	Mailbox Stores SG1
	4*36GB
	1

	RAID-1+0
	H
	Public/Mailbox Store SG2 
	4*36GB
	1


2.2.7 Public Folder Server Design Types

Design Type PF1 – Light to Medium Public Folder Usage

This design type is based on the mailbox design type MB2

Table 28: Server hardware -- light to medium Public Folder usage
	Server Model
	Memory
	CPU Count
	Disks
	RAID Array

	Compaq ProLiant 380G2
	512mb
	2
	Ultra3 15K
	SA- 5300


Storage Group Design

Public Folder Servers can only contain one public folder store per public folder tree. Reed Elsevier will be using the default public folder tree only: therefore only one public folder store will be on each Public Folder server. 

The Storage Group design will therefore be one Storage Group and one Public Folder store.

Table 29: Disk configuration -- Storage Group design
	Array Type
	Partition
	Data
	Disks
	Controller

	RAID-1
	C
	System/Binaries
	2*18GB
	0

	RAID-1
	E
	Transaction Logs
	2*18GB
	0

	RAID-1+0
	F
	Public Store 
	4*36GB
	0


2.2.8 Front End Server Design Types

Front End servers are used by users who require access to their mail from the Internet using HTTP, IMAP4, or POP3. 

Front-end servers should be deployed in a DMZ and protected by a firewall for security reasons. The tables that follow define types of front-end servers that should be deployed in certain circumstances. 

Table 30: Design Type FE1 – Fewer than 1000 Backend mailboxes

	Backend Mailboxes
	Memory
	CPU
	Server Model
	RAID Array

	Fewer than 1000 
	256 MB
	2
	ProLiant  DL360
	Integrated


Table 31: Design Type FE2 – 1000 to 3000 Backend mailboxes

	Backend Mailboxes
	Memory
	CPU
	Server Model
	RAID Array

	1000 to 3000
	512 MB
	2
	ProLiant DL360
	Integrated


Table 32: Design Type FE3 – 3000 to 5000 Backend mailboxes
	Backend Mailboxes
	Memory
	CPU
	Server Model
	RAID Array

	3000 to 5000
	1 GB
	2
	ProLiant DL360
	Integrated


2.2.9 Connector Server Design Types

Hub Routing Group Connector Server

This type of connector server could house RG, SMTP, and X400 connectors. 

A Hub Routing Group Connector Server serves other spoke routing group connector servers in a hub spoke routing architecture 

This server will route mail only. 
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Typically the SMTP service and the MTA will be the two most used components. It is therefore recommended that you place these directories on different data buses. It is likely that some Business Units will deploy their SMTP connectors on a separate server that is used for internet mail only, or they may even combine the SMTP connector server with a FE OWA server.

Table 33: Hub Routing Group Connector Server -- hardware

	Type
	Memory
	CPU
	Server Model
	RAID Array

	Hub Routing Group
	512 MB
	4
	ProLiant DL580
	SA-5300


Table 34: Hub Routing Group Connector Server – disk configuration

	Array Type
	Partition
	Data
	Disks
	Controller

	RAID-1
	C
	System/Binaries
	2*18GB
	0

	RAID-1
	E
	MTADATA
	2*18GB
	0

	RAID-1
	F
	Temp directory
	2*18GB
	0

	RAID-1
	G
	SMTP Service 
	2*18GB
	1

	RAID-1
	H
	Tracking Logs
	2*18GB
	0

	RAID-1
	I
	Mailbox/Trans
	2*18GB
	0


Spoke Routing Group Connector Server

A Spoke RG Connector Server is connected to other spoke sites via a Hub RG Connector Server. This server acts as a Bridgehead Server for the Exchange 2000 Routing Group

Table 35: Spoke Routing Group Connector Server -- hardware
	Type
	Memory
	CPU
	Server Model
	RAID Array

	Spoke Routing Group Connector
	256 MB
	2
	ProLiant DL380
	Integrated


Table 36: Spoke Routing Group Connector Server – disk configuration

	Array Type
	Partition
	Data
	Disks
	Controller

	RAID-1
	C
	System/Binaries
	2*18GB
	0

	RAID-1
	E
	MTADATA
	2*18GB
	0

	RAID-1
	F
	Temp directory
	2*18GB
	0

	RAID-1
	G
	SMTP Service 
	2*18GB
	1

	RAID-1
	H
	Tracking Logs
	2*18GB
	0

	RAID-1
	I
	Mailbox/Trans
	2*18GB
	0


2.2.10 Exchange 2000 Server and GC Placement

The way in which Exchange 2000 uses AD affects the correct placement of the Global Catalog (GC) servers, which provide a complete view of an organization's address book. 

In the Exchange 5.5 world, the DS is always on the same system as the message store. As a result, you have no deployment considerations for the DS. However, with Exchange 2000 you must decide on the relative positioning of Exchange 2000 servers and AD servers. 

GC Servers

GC servers provide a partial attribute list of all objects from all domains in a forest and full information about every object in the GC's domain. Specifically, the GC holds the appropriate information for users, groups, and contacts that is relevant to Exchange 2000 and MAPI clients such as Microsoft Outlook. 

This information makes up the Global Address List (GAL). Access to the GAL is available only from a GC, not from a domain controller (DC), which typically holds only a subset of the GAL information. (The exception is a single-domain forest, in which in effect all DCs hold the same information as a GC.)

DSAccess and DSProxy

DSAccess is an Exchange 2000 server component that provides an in-memory volatile cache of up to 50MB of directory data. This directory data relates to user mailbox information that Exchange 2000 server components, including the Store and the Message Categorizer, have recently accessed. 

Exchange does not use the cache for client-initiated GAL lookups. Among other tasks, DSAccess keeps a list of available, unavailable, and slow DCs and GCs. You can use a utility called DSADiag to display the DSACCESS cached servers list.

The DSProxy component is an Exchange component that lets MAPI clients communicate with AD for directory lookups. DSProxy uses the cached list of GC servers (with GCs from remote domains filtered out) that DSAccess maintains and either performs directory lookups to GCs on behalf of MAPI clients or refers certain MAPI clients directly to GCs to perform their own lookups. DSAccess updates the list of servers that DSProxy maintains as the state of servers in its cached list changes. 

All GC lookups, either by DSProxy directly or by referred clients, use NSPI on the GC. 

The lookups do not use LDAP because the overhead of conversion between LDAP and NSPI has too great an effect on performance. DSProxy provides no caching to MAPI clients, despite the DSAccess cache, which only server components such as the Store or the Message Categorizer use. GCs directly service all NSPI lookups. However, as DSProxy processes new requests for proxies or referrals, it uses round-robin load balancing over the list of available GCs. 

Microsoft designed pre ​Outlook 2000 clients to work with Exchange 5.5. Accordingly, when these clients connect to the Exchange 2000 server that hosts a user's mailbox, they expect a DS to be available on the same server because a DS was always on the same server in Exchange 5.5. 

Because no DS is present on the Exchange 2000 server, DSProxy handles directory lookup requests from such clients. Figure 1 shows how DSProxy proxies directory lookups to a "nearby" GC and returns directory information to the client. In this case, nearby means near to the Exchange 2000 server, not necessarily near to the client.

[image: image1]
Figure 1: Outlook 98 Client Directory Referral

The situation is different for Outlook 2000 and higher. 

Microsoft engineered these smart clients while it was designing Exchange 2000. As a result, these clients do not expect to access a DS only on the Exchange 2000 mailbox server. Figure 2 shows the interaction between the smart clients, the Exchange 2000 server and the GC server.
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Figure 2: Interaction between smart clients, Exchange 2000 server and GC server 
When a smart client such as Outlook 2000 initially connects to an Exchange 2000 server, the client requests a referral from DSProxy. DSProxy returns referral information that specifies a GC near the Exchange 2000 server to which Outlook 2000 should directly connect in the future. Outlook 2000 persists this GC referral by writing the information to its MAPI profile.

All directory lookup requests from this point on, even during the initial session, go directly to the GC without any reference to the Exchange 2000 server. Subsequently, when Outlook 2000 next starts, it immediately attempts to access the GC specified in the MAPI profile. If this GC is unavailable, Outlook requests a new referral from DSProxy.

This mechanism lets Outlook 2000 request a new GC only if its preferred choice is unavailable. To force Outlook 2000 to choose a new GC, you must delete the MAPI profile registry subkey. 

In addition, Outlook XP and Outlook 2000 SP2 clients implement a mechanism that allows a new GC request every time the client starts. When these clients start, they ignore the GC specified in the MAPI profile, request a new referral from Exchange 2000, then write this value to the MAPI profile that the clients will use for the duration of the session. 

This dynamic allocation of GCs offers improved support for load balancing; no such support is available with the persistent MAPI profile cache.

The MAPI profile registry subkey is as follows:

HKEY_Current_User\Software\Microsoft\Windows NT\CurrentVersion\Windows Messaging SubSystem\Profiles\ name of mapi profile \dca740c8c042101ab4b908002b2fe182

GC Failure 

Neither proxy clients nor referral clients deal gracefully with the loss of a GC. Although the client maintains access to the mailbox, that client does not have directory lookup functionality. 

In the case of proxy clients, although the client maintains a connection to the Exchange 2000 server that proxies the request to a specific GC, the client address book provider (emsabp32.dll) caches the GC details locally. The caching occurs so that the Exchange 2000 server always proxies the lookup request to the same GC, thus maintaining consistency in the GAL presented to the client. However, if the GC becomes unavailable, the client must restart (and accordingly clear the dynamic cache) before it can use a new GC for the proxy requests.

A similar scenario is true for the smart clients. While the GC is available, a smart client communicates directly with it. However, if the GC becomes unavailable, you must restart the Outlook client to request a new GC. Under most circumstances, DSProxy provides the client with a new and available GC because DSAccess informs DSProxy that the original GC is down.

GC Placement Best Practices
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The following recommendations have been made regarding GC and Exchange 2000 Server placement

· The nature of the clients that you use determines the placement of GCs. 

Proxy clients (for example, Outlook 98, Outlook 97) have little requirement for local GCs. Rather, you need to place adequate numbers of GCs near the Exchange 2000 servers.

· You should have one GC to every four Exchange 2000 servers 

· Where there are fewer than four Exchange servers, you should have at least two GCs for backup, unless there are fewer than 100 users. 

· You should place the GCs on the same network segments as the Exchange 2000 servers and, preferably, it should be a member of the same domain and AD site. 

This placement does not mean that users of proxy clients do not need to have GCs nearby. On the contrary, they need GCs near so that Windows .NET logon can occur cleanly and efficiently. 

Therefore, you have to place GCs near user workstations and near Exchange 2000 servers as well.

· When Exchange 2000 provides a referral back to the client, it is referring the client to a GC that is near the Exchange 2000 server. This action is not ideal because the referred GC might be available to the clients over a WAN connection when there may be a local GC available that services login requests. 

If this happens, consider explicitly defining the GC for the client.
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