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Executive Summary 
This solution deployment guide discusses key considerations and design trade-offs that will be 
encountered when planning storage deployments for Microsoft® Exchange Server 2007. The 
guide is intended for Exchange and storage administrators, as well as IT managers concerned 
with the deployment of scalable, affordable and highly available storage solutions for Microsoft 
Exchange 2007. 

Multiple factors influence Exchange Server 2007 performance and availability, leading to 
interactions that may constrain service levels. At the extreme, with improper planning, these 
can have significant impacts on the organization’s overall business goals. This guide will 
discuss a variety of Exchange Server 2007 storage related topics and introduce methods for 
incorporating them into a successful overall architecture and subsequent implementation.  

The Hitachi Adaptable Modular Storage 1000, used as a foundation in the guide, is configured 
using a pragmatic, building-block approach that facilitates easy growth of user mailboxes and 
messaging activity. The solutions described in this guide were constructed from the Hitachi 
Adaptable Modular Storage 1000 validated submission to Microsoft’s Exchange Solution 
Reviewed Program (ESRP) and can provide excellent performance for as many as 12,500 
users.  

A fundamental goal of this guide is to enhance the collaborative dialogue between Exchange 
and storage administrators as well as the integration partners who are involved in the design 
and implementation of the Exchange Server 2007 storage solution. Information contained in 
the paper includes: 

• Exchange Server 2007 deployment scenarios 

• Hitachi Data Systems and Microsoft best practices and rules of thumb 

• Hitachi Data Systems and Microsoft deployment checklists 

• Exchange Server 2007 storage tools  

• Suggested readings and other resources 

The document is not intended to provide a comprehensive “how to” tutorial on all aspects of 
designing, planning, deploying, managing and protecting Exchange Server 2007 
environments. Rather, the intent is to provide a consolidated view of the information required 
to make the optimal choices when designing a storage infrastructure for Exchange Server 
2007 — where to find it, when to apply it and where to go for help. 
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Figure 5. Physical Disk Allocation for Four Storage Modules 
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For this deployment, 146GB 15,000RPM disk drives were used to host both the storage group LUNs and the associated log LUNs. 

Table 4 is a more detailed look at the drive configuration and represents the ESRP-based configuration used for 
the tested solution. Following the recommendations that will be discussed in the following section, each host is 
mapped to one primary front-end fiber port on the array as well as a secondary front-end fiber port on the 
alternate controller for high availability. 



 

  17

Table 4. Drive Configuration and Layout 

Host 
RAID 
Group 

Primary 
CTL 

Primary 
Port 

Secondary 
CTL 

Secondary 
Port LUN 

Size 
(GB) 

RAID 
Level 

RAID 
Type 

Disk 
Spec Description 

1 1 1A 0 0C 1 267 
RAID-
1+0 

2+2 
146GB 

15K 
Storage 
Group 1 

3 1 1A 0 0C 3 267 
RAID-
1+0 

2+2 
146GB 

15K 
Storage 
Group 2 

5 1 1A 0 0C 5 267 
RAID-
1+0 

2+2 
146GB 

15K 
Storage 
Group 3 

7 1 1A 0 0C 7 267 
RAID-
1+0 

2+2 
146GB 

15K 
Storage 
Group 4 

9 1 1A 0 0C 9 267 
RAID-
1+0 

2+2 
146GB 

15K 
Storage 
Group 5 

41 30 RAID-1 1+1 
146GB 

15K 
Log SG1 

41 1 1A 0 0C 

43 30 RAID-1 1+1 
146GB 

15K 
Log SG2 

45 30 RAID-1 1+1 
146GB 

15K 
Log SG3 

45 1 1A 0 0C 

47 30 RAID-1 1+1 
146GB 

15K 
Log SG4 

1 

49 1 1A 0 0C 49 30 RAID-1 1+1 
146GB 

15K 
Log SG5 

2 0 0A 1 1C 2 267 
RAID-
1+0 

2+2 
146GB 

15K 
Storage 
Group 1 

4 0 0A 1 1C 4 267 
RAID-
1+0 

2+2 
146GB 

15K 
Storage 
Group 2 

6 0 0A 1 1C 6 267 
RAID-
1+0 

2+2 
146GB 

15K 
Storage 
Group 3 

8 0 0A 1 1C 8 267 
RAID-
1+0 

2+2 
146GB 

15K 
Storage 
Group 4 

10 0 0A 1 1C 10 267 
RAID-
1+0 

2+2 
146GB 

15K 
Storage 
Group 5 

42 30 RAID-1 1+1 
146GB 

15K 
Log SG1 

42 0 0A 1 1C 

44 30 RAID-1 1+1 
146GB 

15K 
Log SG2 

46 30 RAID-1 1+1 
146GB 

15K 
Log SG3 

46 0 0A 1 1C 

48 30 RAID-1 1+1 
146GB 

15K 
Log SG4 

2 

50 0 0A 1 1C 50 30 RAID-1 1+1 
146GB 

15K 
Log SG5 
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Table 4. Drive Configuration and Layout (Continued) 

Host 
RAID 
Group 

Primary 
CTL 

Primary 
Port 

Secondary 
CTL 

Secondary 
Port LUN 

Size 
(GB) 

RAID 
Level 

RAID 
Type 

Disk 
Spec Description 

11 1 1B 0 0D 11 267 
RAID-
1+0 

2+2 
146GB 

15K 
Storage 
Group 1 

13 1 1B 0 0D 13 267 
RAID-
1+0 

2+2 
146GB 

15K 
Storage 
Group 2 

15 1 1B 0 0D 15 267 
RAID-
1+0 

2+2 
146GB 

15K 
Storage 
Group 3 

17 1 1B 0 0D 17 267 
RAID-
1+0 

2+2 
146GB 

15K 
Storage 
Group 4 

19 1 1B 0 0D 19 267 
RAID-
1+0 

2+2 
146GB 

15K 
Storage 
Group 5 

51 30 RAID-1 1+1 
146GB 

15K 
Log SG1 

51 1 1B 0 0D 

53 30 RAID-1 1+1 
146GB 

15K 
Log SG2 

55 30 RAID-1 1+1 
146GB 

15K 
Log SG3 

55 1 1B 0 0D 

57 30 RAID-1 1+1 
146GB 

15K 
Log SG4 

3 

59 1 1B 0 0D 59 30 RAID-1 1+1 
146GB 

15K 
Log SG5 

12 0 0B 1 1D 12 267 
RAID-
1+0 

2+2 
146GB 

15K 
Storage 
Group 1 

14 0 0B 1 1D 14 267 
RAID-
1+0 

2+2 
146GB 

15K 
Storage 
Group 2 

16 0 0B 1 1D 16 267 
RAID-
1+0 

2+2 
146GB 

15K 
Storage 
Group 3 

18 0 0B 1 1D 18 267 
RAID-
1+0 

2+2 
146GB 

15K 
Storage 
Group 4 

20 0 0B 1 1D 20 267 
RAID-
1+0 

2+2 
146GB 

15K 
Storage 
Group 5 

52 30 RAID-1 1+1 
146GB 

15K 
Log SG1 

52 0 0B 1 1D 

54 30 RAID-1 1+1 
146GB 

15K 
Log SG2 

56 30 RAID-1 1+1 
146GB 

15K 
Log SG3 

56 0 0B 1 1D 

58 30 RAID-1 1+1 
146GB 

15K 
Log SG4 

4 

60 0 0B 1 1D 60 30 RAID-1 1+1 
146GB 

15K 
Log SG5 
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The tested deployment consisted of four Exchange Server 2007 mailbox servers and eight trays of Fibre Channel 
drives on a Hitachi Adaptable Modular Storage 1000. The configuration of the environment is summarized in the 
following tables. Table 5 describes the Exchange 2007 environment used for this document and Table 6 describes 
a single storage module. 

Table 5. Summary of Exchange Mailbox Server Configuration 

Simulated Exchange Configuration  

Number of Exchange mailboxes simulated 12,500 

Number of hosts (Exchange servers) 4 

Number of mailboxes/host 3,125 

Number of storage groups/host 5 

Number of mailbox stores/storage group 1 

Number of mailboxes/mailbox store 625 

Number of mailbox store LUNs/storage group 1 

Simulated profile: I/Os per second per mailbox (IOPS, include 20 percent 
headroom) 

0.48 

Database LUN size 267GB 

Log LUN size 30GB 

 

Table 6. Summary of Single Storage Module Configuration 

Single Storage Module Configuration  

Number of supported users 3,125 

Number of hosts (Exchange servers) 1 

IOPS per user 0.48 

Mailbox size 200MB 

Number of storage groups 5 

Number of disk trays 2 

Total number of disks 27 

Number of database disks 20 

Number of log disks 6 

Number of spare disks 1 

Disk type 146GB 15K RPM Fibre Channel 

Database RAID level 1+0 

Log RAID level 1 
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Hitachi Data Systems Recommended Practices for Microsoft 
Exchange Server 2007 
The following section contains recommended practices to be followed when performing an Exchange Server 2007 
deployment. Not all recommendations may be applicable to all environments. Following these guidelines will 
provide an environment that can supply the required availability, performance and storage capacity. 

Storage Availability Recommendations 
To ensure the highest availability pertaining to the data path from an Exchange server to its corresponding storage, 
the following best practices should be adopted: 

• Use dual host bus adapters on each Exchange Server 2007 mailbox server 

• Deploy dual dedicated fabrics with multiple switches/directors 

• Use Hitachi Dynamic Link Manager multipathing software for automatic failover on each Exchange Server 2007 
mailbox server  

Storage Design Guidelines and Recommendations 
• Multiple LUNs in the same RAID group should be assigned to the same controller to optimize controller-to-disk 

communication in a large configuration. 

• Keep the Exchange Server 2007 workload isolated to its own RAID groups. Mixing intensive I/O from another 
application whose I/O profile is different can cause Exchange Server 2007 performance to degrade.  

• Due to the difference in I/O characteristics, isolate the Exchange Server 2007 storage group RAID groups from 
the transaction log RAID groups in order to take advantage of the intelligent storage controller’s optimization 
routines. 

• RAID-1+0 is the recommended RAID level for the database file RAID groups. RAID-1 or RAID-1+0 is the 
recommended RAID level for the transaction log files.  

• LUN concatenation is not recommended since the extra disk spindles won’t generally contribute to increased 
I/O rates or increase the queue depth for the LUN. 

• Validate using Jetstress, LoadGen and/or other tools (see Appendix C). 

LUN Partition Allocation Size 
With Exchange Server 2007, Microsoft recommends that when defining the partitions that host the storage group 
databases that an NTFS allocation unit of 64KB be defined. This recommendation is based on measured 
performance improvements seen with large sequential read operations. This type of profile is typically seen with 
streaming backup and Exchange Server Database Utilities (Eseutil) tasks. Performance gains of up to 20 percent 
have been seen with a 64KB allocation unit when running Eseutil. 

Microsoft testing has validated that changing the NTFS allocation size from 4KB to 64KB does not result in any 
increase in transaction log sequential throughput. Therefore, you can utilize the default NTFS allocation size (4KB) 
for NTFS volumes hosting transaction log files.  

DiskPart Tool for Partition/Cache Disk Alignment  
Diskpart.exe is a utility provided by Microsoft to ensure that the disk tracks are sector and cache aligned. 
Windows implements a hidden boot record area before the start of the logical volume, which means that block 0 
does not start on a true physical RAID stripe or chunk boundary. Disk operations that complete with a single 
access will use fewer resources than those that overlap two physical disks. Also, I/Os that can be processed with 
a single cache slot will use fewer cache and CPU resources than I/Os that overlap into a second cache slot.  
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E-mail has become a critical resource for conducting business and is thus a high priority for any business 
continuity solution. Therefore, it is important to understand the areas where tradeoffs may be sought as the overall 
costs of the solution are evaluated against the business value provided. 

Host-based Backup and Replication 
Traditional Backup Software 

Traditional host-based backup applications for Exchange Server 2007 are a perfectly acceptable protection 
solution for some organizations, especially for small environments with less stringent data protection requirements. 
By nature, the streaming backup process for Exchange Server 2007 demands increased host resources during 
normal backup operations. Specifically, additional CPU cycles are required to perform the page checksum 
process, and RAM and disk resources must be sufficient to support the intensive sequential read and write 
workloads associated with the streaming backup.  

The amount of time required to perform this type of backup (commonly known as the backup window) is much 
greater than the time required for storage-based backup methods, which prohibit this type of solution from 
delivering attractive RPO and RTO levels. However, tape backups are a critical business requirement for many 
organizations and provide enhanced data protection when combined with storage-based replication, as we will 
see later in this section. 

Host-based Replication Software, Including Microsoft LCR and CCR 
Exchange Server 2007 introduces new replication and availability features that may affect overall storage design. 
Local Continuous Replication (LCR) and Cluster Continuous Replication (CCR) enhance the recoverability of 
Exchange 2007 by complementing — not replacing — backup solutions. Each technology provides varying levels 
of protection by providing a passive copy for rapid recovery. However, a VSS-based or steaming API backup 
solution is still required for LCR or CCR implementations where true data protection is required. Please refer to 
Microsoft’s specific guidelines and limitations for LCR and CCR. 

Local Continuous Replication  

LCR provides functionality that maintains a second copy of a storage group locally on a standalone Exchange 
2007 server, which can facilitate recovery when the second copy is manually activated. In essence, when 
deployed using modern, high-availability storage systems from Hitachi, the value of LCR is limited to offloading the 
backup process to the second copy and potential recovery capabilities from some logical corruptions. LCR uses 
the Exchange Server 2007 Replication Service, which requires additional server hardware resources, specifically 
processor cycles and memory address space. Standalone Exchange 2007 servers commonly have the Hub 
Transport role configured, in addition to the Mailbox role, which also increases the server CPU and RAM 
requirements to accommodate the additional workload. The recommendations provided by Microsoft for 
additional resources for CPU, RAM and other server and storage hardware requirements should be followed.  

Adding LCR on the Adaptable Modular Storage 1000 entails allocating additional storage group storage modules 
for the passive copy. This satisfies two key storage recommendations for LCR enabled storage groups: 

• Isolate the physical disks for the active and passive copies.  

• Ensure that the disks allocated to the passive copies have the same performance capabilities as the disks used 
to support the active copy.  

Cluster Continuous Replication  

CCR leverages Exchange Server 2007 asynchronous log shipping technology to replicate storage groups between 
the active and passive nodes of a cluster. In addition, CCR is integrated into the Microsoft Cluster Service (MSCS) 
to facilitate Exchange service management and failover. While still resource intensive, many of the key processes 
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and their associated performance impacts occur on the passive Exchange node. The primary Exchange server 
does incur a resource penalty due to the overhead of managing the replication service, a network share, and other 
components. Because log shipping technologies inherently operate at a point in time that is behind the production 
system, the RPO and RTO levels delivered through host-based replication, in most cases, cannot match those of 
a zero-data-loss storage-based replication solution.  

Implementing CCR on the Adaptable Modular Storage 1000 using the storage module design entails allocating 
storage modules for the passive copy on an additional, often remotely located, Adaptable Modular Storage 
system. This architecture, combined with the storage group and mailbox store design of the Adaptable Modular 
Storage 1000–based storage module, ensures that the disks allocated to maintain the passive copies have the 
same performance and capacity capabilities as the disks on which the active copy resides. 

Storage-based Backup/Replication 
The performance impact associated with using storage-based replication technologies of the Hitachi Adaptable 
Modular Storage 1000 will vary based on a number of factors outlined in detail in its documentation. However, as 
a rule of thumb, expect to incorporate a distance-related performance allowance into the design to account for the 
increased data protection workload.  

The performance allowance may need to be increased for some of the larger, higher IOPS Exchange environments 
targeted at the upper range of the user scale when using one of the advanced replication architectures. Similarly, 
performance impacts may be negligible for smaller environments using only one to four storage modules and 
which would likely use more basic replication architectures. Detailed planning and design are critical for Exchange 
Server 2007 environments that can be characterized as having high IOPS, aggressive RPO/RTO, demanding 
business continuity requirements or otherwise possessing advanced levels of technical or design complexity.  

Hitachi Data Systems solutions for Exchange 2007 data protection and replication are referenced in Appendix D. 
These solutions may benefit significantly from the assistance of Hitachi Data Systems performance and business 
continuity consultants from the Hitachi Data Systems Global Solution Services (GSS) division.  

Designing for Performance and Protection 
Specific production requirements will rarely be identical to a test environment due to differing module and option 
configurations, additional applications and the specifics of the physical environment, including the distance 
between sites and the type of connectivity. In this case, the strength of the scalable Adaptable Modular Storage 
1000 Exchange design is apparent because it provides IOPS and response time benchmarks that one can apply 
as building blocks in conjunction with other technologies to meet specific demands.  

Designing a high-performing and resilient solution from the storage module building blocks requires allowing for 
the performance impact associated with the backup and/or replication processes in terms of IOPS and response 
time. Regardless of the backup and/or replication technology, additional workload requirements are placed on the 
server and/or the storage resources composing the Exchange Server 2007 infrastructure. It is necessary to 
incorporate the increased resource demands of backup and replication functions into the storage design to ensure 
application performance does not degrade during times of high activity. 

From a storage perspective, two possible methods of adapting a reference storage module for use in building 
protected solution architectures involve:  

• Decreasing the number of mailboxes allocated to the mailbox store in each storage group for the Exchange 
instance. This decreases the total number of mailboxes housed by the Exchange instance, thereby reducing the 
I/O workload to the physical storage resources associated with those storage groups. 
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• Increasing the number of RAID-1+0 disk spindles allocated to the Adaptable Modular Storage RAID groups, 
which comprise the production LUNs for the database file for a given storage group. This allocates the mailbox 
store file over an increased number of physical disks from the larger RAID-1+0, RAID group, which provides the 
ability to support an increased number of IOPS within an acceptable average response time. 

By decreasing the number of mailboxes we are simply accommodating the IOPS and response time requirements 
for the backup and/or replication process with the IOPS and response time requirements of the reduced number 
of mailbox stores for the Exchange instance. The benchmark IOPS (2,400 including logs) and response time 
metrics (16ms) from the average reference storage module should be the targeted maximum levels when the 
impact of backup and/or replication processes is included. However, ensure that a 10 to 15 percent factor is built 
into the calculations in order to account for growth and spikes in latency. 

Alternatively, by increasing the number of physical disk spindles that compose the RAID groups for the database 
LUNs for a storage group we can account for backup/replication overhead. This method stripes the mailbox store 
file (database) over an increased number of physical disks, providing the ability to support an increased number of 
IOPS within an acceptable average response time. The benchmark IOPS (2,400 including logs) and response time 
metrics (16ms) from the average storage module now become the expected minimum levels supported when 
additional physical spindles are added to the Adaptable Modular Storage RAID groups for the mailbox store LUNs. 
Again, ensure that a 10 to 15 percent factor is built into the calculations in order to account for growth, spikes in 
latency producing, non-transactional I/O and maintenance activities. This calculation can easily get complex and 
requires restructuring the reference storage module to account for the additional spindles. 

Key Takeaways 
The following list summarizes the key Exchange Data Protection takeaways and provides additional guidance for 
designing and validating Exchange Server 2007 solution architectures:  

• The Hitachi Adaptable Modular Storage 1000 architecture provides a benchmark building-block performance 
metric for Exchange solution construction. However, each situation is unique and the test results should be 
used only as a guideline rather than as an absolute predictor of performance. 

• When material changes to the basic storage module architecture are required, it is strongly recommended that 
additional Microsoft Jetstress testing be conducted against all anticipated I/O and nontransactional workloads, 
and that the appropriate technical storage expertise be engaged. 

• Be conservative when developing workload and resource estimates, mitigating peak periods of heavy I/O and 
nontransactional workloads. 

• Jetstress testing is just one of the Microsoft recommended steps to establish readiness and supportability for an 
Exchange Server 2007 environment. However, it is crucial for validating a storage configuration, especially when 
designing for data protection. 

• LoadGen validation testing that includes the architected backup and/or replication processes and overhead is 
highly recommended. 

Summary 
Rapid adoption rates for Exchange Server 2007 are also increasing the demand for resilient storage 
infrastructures, like the Hitachi Adaptable Modular Storage 1000, to support those deployments. Although 
planning, designing and implementing the underlying storage architecture compose but one aspect an 
organization must consider when transitioning or migrating to Exchange Server 2007, this aspect remains a critical 
component for those organizations demanding both performance and availability. 

As highlighted, a high performing, durable storage infrastructure is a critical success factor for supporting a diverse 
set of Exchange Server 2007 deployments. The ESRP submission for Exchange Server 2007 for Hitachi Adaptable 
Modular Storage 1000 provides a solid foundation upon which solution architectures that can support varying 
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Appendix A: Sample Deployment Project Plan Template 
The following checklist covers standalone (nonclustered) and Clustered Mailbox Server (CMS) installs. The CMS 
install assumes a Single Copy Cluster (SCC) environment utilizing a quorum disk. All other clustering scenarios are 
outside the scope of this document. The other clustering scenarios and Microsoft replication technologies will be 
addressed in separate solution documents.  

The following is not a complete plan and should be used as a template and tailored to meet the unique 
procedural, technical, etc., requirements of each environment.  

1. Design storage environment 

  Confirm planned number of users 

  Confirm number of IOPS per user — what client profile(s) match users 

  Define/confirm size(s) of mailboxes 

  Define other items that may impact performance and/or storage requirements 

  Choose drive type and size to meet required performance and space requirements 

2. Verify environmental requirements are met 

  Verify required power feeds 

  Verify required cooling 

  Verify required physical space 

  Verify required network connectivity 

  Verify required SAN connectivity 

3. Install storage system 

  Install rack(s) 

  Install base unit 

  Install cache (if necessary) 

  Install interface cards (if necessary) 

  Install drive trays 

  Install drives 

  Connect “internal” cabling 

  Connect network cables 

  Power up storage system 

4. Configure system 

  Verify network connectivity 

  Define RAID groups 

  Define spare drives 

  Define LUNs 

  Map LUNs to ports 
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  Attach SAN cables 

  Configure zones on SAN switches (if necessary) 

5. Attach servers and map drives 

  Install HBAs 

  Verify supported/correct HBA drivers are installed 

  Connect SAN cables 

  Update SAN switch zones (if necessary) 

  Rescan disks  

  Verify LUNs are visible from Windows 

6. Create and configure cluster (if required) 

  Configure “Private” network 

  Create quorum volume for shared quorum or file share for Majority Node Set 

  Configure the cluster 

7. Install Exchange Server 2007 

  Install Exchange 

  Create and format partitions and volumes 

  Delete default storage group and logs 

  Configure storage groups and logs 

8. Test environment 

  Test storage performance using Jetstress 

  Verify test results meet or exceed required performance 

9. Place environment into production 

  Create initial pilot mailboxes or begin executing migration plan 
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Appendix B: Suggested Readings and Training 
Hitachi Data Systems 
Exchange Information 

• Hitachi Adaptable Modular Storage 1000 ESRP document 

• Reference Architecture Overview for Microsoft® Exchange Server 2007 — Hitachi Adaptable Modular Storage 
1000 

• Storage Planning Guide  

Product Documentation 

Documents listed below that start with the “MK-” prefix can be obtained either via PartnerXchange (the Hitachi 
Data Systems extranet for customers and partners) or by contacting your local Hitachi Data Systems 
representative. 

• Documentation for the Hitachi Adaptable Modular Storage 1000 should be referenced for information pertaining 
to installation and configuration of the storage system. The applicable manual is: 

– Hitachi Adaptable Modular Storage 1000 User’s and Reference Guide (Document MK-95DF780) 

• The following manual should be referenced for attaching and configuring the Windows 2003 servers: 

– Hitachi Adaptable Modular Storage and Workgroup Modular Storage Windows 2000/2003 Server Host 
Installation Guide (Document MK-95DF737) 

• Reference the following manuals for information on installation, configuration and operation of the Storage 
Navigator Modular product: 

– Hitachi Adaptable Modular Storage and Workgroup Modular Storage — Storage Navigator Modular Graphical 
User Interface (GUI) User’s Guide (Document MK-95DF711) 

– Hitachi Adaptable Modular Storage and Workgroup Modular Storage — Storage Navigator Modular 
Command Line Interface (CLI) User’s Guide (Document MK-95DF712)  

– Hitachi Adaptable Modular Storage and Workgroup Modular Storage — Storage Navigator Modular for Web 
User’s Guide (Document MK-95DF719) 

• The following manual contains information on configuring LUNs on the Adaptable Modular Storage 1000: 

– Hitachi Adaptable Modular Storage and Workgroup Modular Storage LUN Manager User’s Guide (Document 
MK-95DF703) 

• The following manual contains information on the installation, configuration and operation of Hitachi Dynamic 
Link Manager: 

– Hitachi Dynamic Link Manager (HDLM) for Windows Systems User’s Guide (Document MK-92DLM129) 

• The following manuals contain information on the installation, configuration and operation of Hitachi Global Link 
Availability Manager: 

– Hitachi Global Link Availability Manager User’s Guide (Document MK-95HC106) 

– Hitachi Global Link Availability Manager Installation and Configuration Guide (Document MK-95HC107) 
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Training Courses 

The following courses are recommended for additional information on Hitachi Adaptable Modular Storage 1000: 

• Hitachi Adaptable Modular Storage and Workgroup Modular Storage Technical Overview (Web-
based Training) This course provides a technical overview of all of the models of Hitachi Adaptable Modular 
Storage and Hitachi Workgroup Modular Storage.  

• Hitachi Data Systems Storage Foundations — Modular (Instructor-led Training) 
This three-day instructor-led training course provides a detailed overview of the Hitachi modular storage 
products and technology. This includes both Hitachi modular storage hardware and software. In addition, the 
course presents details on the Hitachi Storage Command Suite, virtualization, Hitachi Services Oriented Storage 
Solutions strategy, storage area management, performance, configuration and business continuity. Detailed 
presentations on the Hitachi Content Archive Platform, Hitachi Dynamic Link Manager and Hitachi Global Link 
Availability Manager software are also included in this course. This course is part of the Hitachi Certified Storage 
Professional 2008 Program and supports the Hitachi Data Systems Storage Foundations — Modular exam 
(HH0-120). 

• Hitachi Adaptable Modular Storage and Hitachi Workgroup Modular Storage Architecture and 
Administration (Instructor-led Training) This two-day instructor-led training course provides key information 
on Hitachi Adaptable Modular Storage and Hitachi Workgroup Modular Storage systems and their importance 
as integral components of Services Oriented Storage Solutions from Hitachi Data Systems. Participants become 
familiar with the architecture, physical layout, principles of operation and configuration requirements of both the 
Adaptable Modular Storage and Workgroup Modular Storage systems. Key software products available for both 
systems are introduced. The lecture is supported by practical exercises to provide participants with the 
opportunity to complete the procedural steps that are required to make a host operating system recognize 
logical volumes on the storage systems. Lab activities include extensive hands-on practice using the resource 
management tools and the advanced features available on the storage systems. 

Microsoft  
Exchange Server 2007 

Microsoft’s TechNet site is a rich resource for Microsoft Exchange content. 

• Microsoft TechNet Library: Exchange Server 2007 section 

• Microsoft TechNet Article: Mailbox Server Storage Design for Exchange 2007 

• Microsoft TechNet — Exchange Server TechCenter 

Microsoft TechNet also contains Exchange Server 2007 best practice sections for three types of deployment. The 
types of deployment and the URLs where you can find the best practice information are: 

• Best Practices for Deploying a New Exchange Organization: http://technet.microsoft.com/en-
us/library/bb123517(EXCHG.80).aspx  

• Best Practices for Transitioning an Exchange Organization: http://technet.microsoft.com/en-
us/library/bb124920(EXCHG.80).aspx  

• Best Practices for Migrating from Lotus Notes to an Exchange Organization: http://technet.microsoft.com/en-
us/library/bb124356(EXCHG.80).aspx  
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There are many books available for Exchange 2007 and new ones are coming out on a regular basis or planned 
for future release. As with any topic, not all of them will be beneficial to a specific person or environment. The 
authors of this paper recommend the following for an overall reference book for Exchange 2007 implementations: 

• Microsoft Exchange 2007: Tony Redmond’s Guide to Successful Implementation, by Tony Redmond, ISBN-13: 
978-1555583477 

This book is by one of the best known authors on Exchange topics. An updated version of this book, which covers 
the changes in SP1, is scheduled to be released in May 2008. 

The following book, published by Microsoft press, is a general Exchange 2007 reference: 

• Microsoft Exchange Server 2007 Administrator’s Companion, by Walter Glenn, Scott Lowe and Joshua Maher. 
ISBN-13: 978-0735623507 

PowerShell 

Another topic that has become important for Exchange administrators is that of PowerShell. PowerShell is the 
scripting language that Microsoft is using to replace cmd.exe. For Exchange 2007 PowerShell is the basis for 
Exchange Management Shell, which is the CLI interface for Exchange 2007. The Exchange functionality within 
PowerShell is supported by an add-in to the base PowerShell install. The following PowerShell books are 
recommended reading: 

For beginners to PowerShell (content not specific to Exchange) the following is a good starter book: 

• Microsoft Windows PowerShell Programming for the Absolute Beginner, by Jerry Lee Ford, Jr., ISBN-13: 978-
1598633542 

For a good overall reference try: 

• Professional Windows PowerShell, by Andrew Watt, ISBN-13: 978-0471946939 

For a book that addresses PowerShell usage within Exchange 2007 SP1 specifically, read: 

• Professional Windows PowerShell for Exchange Server 2007 Service Pack 1, by: Joezer Cookey-Gam, Brendan 
Keane, Jeffrey Rosen and Jonathan Runyon, ISBN-13: 978-0470226445 
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Appendix C: Exchange Server 2007 Tools 
There are several tools available from Microsoft that can aid in the validation of a particular Exchange 2007 Server 
and Storage design prior to implementation in a production environment. The following tools can all be accessed 
through the Tools for Exchange Server 2007 page on Microsoft TechNet. Links to the specific download page for 
the 64-bit version of each tool are given within each subsection. The 32-bit version of any of these tools can be 
accessed from the main tools page. 

Exchange Server 2007 Storage Calculator 
The Microsoft Exchange team provides an Exchange 2007 Mailbox Server Role Storage Requirements Calculator 
to assist organizations in designing their storage layout for Exchange Server 2007. This calculator assists in the 
determination of the storage requirements (I/O performance and capacity) and the optimal LUN layout based on a 
set of user-defined and pre-configured values. 

Exchange Load Generator Tool 
Perform benchmarking, pre-deployment validation and stress testing tasks that introduce various types of 
workloads into a test (non-production) Exchange messaging system. Simulate the delivery of multiple MAPI client 
messaging requests to an Exchange server. 

Use Microsoft Exchange Load Generator (LoadGen) as a simulation tool to measure the impact of MAPI clients on 
Exchange servers. LoadGen allows organizations to test how a server running Exchange responds to e-mail loads. 
To simulate the delivery of these messaging requests, LoadGen tests can be run on client computers. These tests 
send multiple messaging requests to the Exchange server, thereby causing a mail load. LoadGen is a useful tool 
for administrators who are sizing servers and validating a deployment plan. Specifically, LoadGen helps 
organizations determine whether each of the servers can handle the load, which they are intended to carry. 
Another use for LoadGen is to help validate the overall parts of a solution, such as the network, along with server 
and storage performance.  

Note that LoadGen is not normally used to validate a storage infrastructure. Instead Jetstress (detailed below) is 
the recommended tool for this purpose. However, Jetstress will not enable you to predict or test how the I/O 
footprint changes on an Exchange 2007 Mailbox server as the memory configuration is changed — LoadGen is 
required to quantify how memory affects Exchange I/O characteristics. 

Exchange Server JetStress Tool 
The Microsoft Exchange Server Jetstress Tool is used to verify the performance and stability of a disk storage 
system prior to putting an Exchange server into production. Jetstress helps verify disk performance by simulating 
Exchange disk I/O load. Specifically, Jetstress simulates the Exchange database and log file loads produced by a 
specific number of users. You use Performance Monitor, Event Viewer, and ESEUTIL in conjunction with Jetstress 
to verify that your disk storage system meets or exceeds the performance criteria you establish. At the completion 
of a Jetstress run the results will be written to an HTML file for analysis. Microsoft’s criteria for success are outlined 
in Appendix C Table 1: 

Appendix C Table 1: Jetstress Success Criteria 

Parameter Success Criteria 

Achieved I/O  = Estimated IOPS 

Database Avg. Disk sec/Read Avg. < 20ms, Max < 50ms 

Database Avg. Disk sec/Write Avg. < 20ms 

Log Avg. Disk sec/Read Avg. < 20ms, Max < 50ms 

Log Avg. Disk sec/Write Avg. < 10ms, Max < 50ms 
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After a successful completion of the Jetstress Disk Performance and Stress Tests in a non-production 
environment, you can have a level of confidence that your Exchange 2007 disk storage system is adequately sized 
(in terms of the supplied performance criteria) for the user count and user profiles you have established. 

Exchange Server Stress and Performance Tool 
The Exchange Server Stress and Performance tool simulates large numbers of client sessions by concurrently 
accessing one or more protocol servers. Exchange Server Stress and Performance includes multiple modules that 
you can use to simulate several protocols and loads.  

Exchange Server Profile Analyzer 
The Exchange Server Profile Analyzer collects estimated statistical information from a single mailbox store or from 
across an entire Exchange Server organization. You can then use the collected data for tasks such as analyzing 
the performance and health of a server that has mailboxes. 

Exchange Server 2007 Best Practices Analyzer 
The Microsoft Exchange Best Practices Analyzer programmatically collects settings and values from data 
repositories such as Active Directory, registry, metabase and performance monitor. Once collected, a set of 
comprehensive “best practice” rules is applied to the topology. Administrators running this tool will get a detailed 
report listing the recommendations that can be made to the environment to achieve greater performance, 
scalability and uptime. 

Exchange Server Toolbox 
The Exchange Server 2007 Toolbox includes various management and troubleshooting tools. These include tools 
for Configuration Management, Disaster Recovery, Mail Flow and Performance. The Exchange Server 2007 
Toolbox is installed by default when the Exchange management console is installed, and is available as a node 
from that application. 
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Appendix D: Related Hitachi Data Systems Offerings 
The following products and services from Hitachi Data Systems are available to complement an Exchange 2007 
deployment on Hitachi storage. 

Multipathing software for failover and load balancing capabilities on each Exchange Server 2007 mailbox server 
includes:  

• Hitachi Dynamic Link Manager software provides Hitachi storage customers with a robust path failover and load 
balancing solution for their open systems storage network environments. Compatible with other storage path 
failover products, Dynamic Link Manager software improves access to and availability of storage by distributing 
the load across multiple paths and from one path to another in the event of path failure. 

• Hitachi Global Link Availability Manager software provides simple integrated single-point multipath storage 
connection management and reporting, increasing administrator efficiencies and minimizing configuration errors. 
It improves system reliability and reduces downtime by automated path health checks, reporting alerts and error 
information from each host and by assisting with rapid problem troubleshooting.  

Software and solutions for data protection include: 

• Hitachi Protection Manager software is disk-to-disk-based rapid backup/restore management software for 
Microsoft Exchange Server and SQL Server. Protection Manager software dramatically shortens the time spent 
for recovery when compared with the traditional solution, which restores from tape. Further, it simplifies the 
overall backup/recovery operation, hiding the operational complexity, reducing the needs of customized scripts 
and ensuring the integrity of backed-up data. 

• Hitachi ShadowImage® Replication software provides a nondisruptive, host-independent data replication 
solution for creating copies of any customer accessible data within a single Hitachi storage system. All 
ShadowImage copies are additionally RAID protected to ensure the highest data availability. ShadowImage 
copies can provide immediate, nondisruptive access and sharing of information for decision support, test and 
development, or to optimize tape backup operations. By enabling backups to run concurrently with production, 
ShadowImage software increases the availability of revenue producing applications. ShadowImage software 
disk-based copies can provide nearly instant recovery from data corruption. 

• Hitachi Storage Cluster for Microsoft® Windows is a disaster recovery solution from Hitachi Data Systems. It 
“cluster-enables” disk resources that have been replicated to a distant site using Hitachi TrueCopy® 
Synchronous or Extended Distance remote replication software. Since a recovery suitable disk image is 
available at a remote location, the cluster can fail over to the recovery facility and pick up processing using that 
I/O-consistent image of production disks. In other words, Hitachi Storage Cluster “stretches” a cluster across 
distance. Production disk resources are replicated to the recovery site, and Hitachi Storage Cluster ensures that 
recovery nodes have appropriate access to the cluster’s disk resources to resume operation with minimal outage. 

• Hitachi TrueCopy® Synchronous or Extended Distance remote replication software provides a continuous, 
nondisruptive, host independent remote data replication solution for disaster recovery or data migration over any 
distance. For distances within the same metropolitan area, TrueCopy Synchronous software provides a no-
data-loss, rapid-restart solution. And for enterprise environments, TrueCopy Synchronous software, combined 
with Hitachi Universal Replicator and the Hitachi Universal Storage Platform family, allows for advanced three 
data center configurations for optimal data protection. For organizations that use Hitachi Adaptable Modular 
Storage 500 or 1000, Hitachi TrueCopy Extended Distance software provides a bi-directional remote data 
protection solution that copies data over any distance without interrupting the application, and provides basic 
failover and recovery capabilities. 
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Hitachi Tuning Manager can be used to monitor performance of the Hitachi Adaptable Modular Storage 1000 as 
well as some aspects of the SAN and hosts. 

The Hitachi Content Archive Platform is a robust "active archive" that enables effective long-term, fixed content 
data preservation for organizations of all sizes. Designed to seamlessly integrate into an existing enterprise storage 
infrastructure, the high-performance, high-availability, highly scalable archiving solution satisfies an organization’s 
regulatory compliance requirement by ensuring the secure, long-term preservation and fast search and retrieval of 
valuable business records.  

 

 

 




