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1 Overview

This document provides information about Dell's storage solution for Microsoft® Exchange Server, based
on the Microsoft Exchange Solution Reviewed Program (ESRP) — Storage program v4.0. For any questions
or comments regarding the contents of this document, see Additional Information.

The ESRP — Storage program was developed by Microsoft Corporation to provide a common storage
testing framework that enables vendors to provide information on their storage solutions for Microsoft
Exchange Server software. For more details on the Microsoft ESRP — Storage program, see
http://technet.microsoft.com/en-us/exchange/ff182054.aspx

1.1 Disclaimer

This document has been produced independently of Microsoft Corporation. Microsoft Corporation
expressly disclaims responsibility for, and makes no warranty, express or implied, with respect to, the
accuracy of the contents of this document.

The information in this document represents the current view of Dell on the issues discussed as of the date
of publication. Due to changing market conditions, it should not be interpreted to be a commitment on the
part of Dell and cannot guarantee the accuracy of any information presented after the date of publication.

5 Dell PowerEdge R720xd 12,000 Mailbox Resiliency Exchange 2013 Storage Solution


http://technet.microsoft.com/en-us/exchange/ff182054.aspx

2

6

Features

This technical paper describes a tested and validated resilient storage solution for a 12,000 mailbox
Exchange 2013 site with Data Availability Group (DAG). A DAG is a high availability mechanism in Microsoft
Exchange 2013.

This mailbox resiliency model supports multiple copies (up to 16) of Exchange database in a DAG. A DAG
can span sites, providing site resiliency. There is only one active copy of a given Exchange 2013 database at
any given time. Secondary copies including the copies located at remote sites, are periodically synched
with the primary copy. Mail clients access the primary (active) copy; and database changes to the primary
copy are copied to the secondary (passive) copies in the form of transaction logs. The copied log records
are applied to the secondary copy to keep the secondary database copies consistent with the primary
copy. All hosts within a DAG are configured to be identical in terms of storage resources for Exchange 2013
databases and logs. The primary and secondary copies do not share any storage resources and reside on
their own dedicated storage resources, as discussed later.

The solution presented here is a Mailbox Resiliency solution with a single DAG and three copies of each
data base spanning two sites: Local and Remote. The local site has two database copies--active and
passive--while the remote site has a passive copy of the database. The tested environment simulates up to
12,000 users with 5 Gigabyte (GB) Mailbox size and 150 messages a day or 0.121 IOPS per user, including
the 20% headroom.

In this solution, Dell™ PowerEdge™ R720xd attached to a PowerVault™ MD1200 with 12, 3.5-inch drives is
configured for the Mailbox Server Role. Each Dell PowerEdge R720xd and its attached storage hosts one
active copy of an Exchange 2013 database and transaction logs and one passive copy of the peer node’s
active databases at the local site. Secondary passive copies of databases for the local site are hosted at the
remote site. Dell PowerEdge R720xd provides SAS-based internal storage with RAID. The following are
major features of the server or storage system:

e Capable of hosting up to 12, 3.5-inch Large Form Factor(LFF) SAS/Nearline SAS/SATA drives of up
to 4 TB', plus two additional 2.5-inch disk drives in the back of the system (The 3.5-inch LFF
configuration of the PowerEdge R720xd is used as part of this solution.)

e Orup to 26, 2.5-inch Small Form Factor(SFF) SAS/Nearline SAS/SATA drives of up to 1.2 TB'
capacity(including the two 2.5-inch back-accessible disk drives)

e Host-based RAID options with Dell PowerEdge RAID Controller H710P Mini for internal drives

e Host-based RAID options with Dell PowerEdge RAID Controller H810 for external drives

The PowerVault MD1200 is used here as an expansion for the Dell PowerEdge R720xd with the PERC H810
HostRAID adapter with 3.5-inch SAS HDDs.

! This information is accurate to the date of writing
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3  Solution Components

The Dell PowerEdge R720xd server and Dell PowerVault MD1200 combination is the building block for this
solution. The presented solution is for up to 12,000 mailboxes of size 5 GB each. The following sub-
sections describe the hardware components that are part of this Exchange solution.

Figure 1 Dell PowerEdge R720xd 3.5-inch Server(top) Plus PowerVault MD1200 (bottom) building block

3.1 Dell Powerkdge R720xd Features

Dell PowerEdge R720xd is a 2-socket CPU, 2U, multi-purpose server, offering an excellent balance of an
ultra-dense internal storage, redundancy and value in a compact form factor. It is a great hardware building
block for any mid-size or large business that requires scalability in both memory density and storage
capacity. It delivers enormous storage capacity and IOPS performance in a dense 2U form-factor, enabling
larger and more efficient databases and mail servers. The internal RAID controller enable a range of RAID
levels for improved storage reliability while the optional CacheCade™ feature caches most frequently
accessed data, boosting database performance. The following are major features of the server or storage
system:

o |ntel® Xeon® processor E5-2600 and E5-2600 v2 product family

e Dual processor sockets

e Up to 768GB of Memory with 24 DIMMs

e Up to 48TB Maximum Raw Internal Storage

e Choice of chassis configuration with 12 (3.5-inch LFF disk drives) or 24 (2.5-inch SFF disk drives)
front loading drive bays plus two 2.5-inch SFF back-accessible drives

e Integrated RAID support via PERC H310, PERC H710, PERC H710P & External JBOD RAID support
via PERC H810

o Six PCle 3.0 expansion slots

e Choice of NIC technologies

7 Dell PowerEdge R720xd 12,000 Mailbox Resiliency Exchange 2013 Storage Solution
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e Dell OpenManage™ Essentials and Dell Management Console, Dell OpenManage Power Center &
Dell OpenManage Connections.

The PowerEdge R720xd chassis configured with the 3.5-inch large form factor drives is used as part of this

solution. For more information, see Dell PowerEdge R720xd Server product page.

3.2 Dell PowerVault MD1200 Features

The PowerVault MD1200 offers seamless expansion for Dell PowerEdge servers with the PERC H810

HostRAID adapter and provides expansion storage for Dell Compellent, EqualLogic and PowerVault array
series. It gives customers the versatility to expand storage as their business grows. It can easily expand your
server capacity with twelve 2.5-inch or 3.5-inch SAS HDDs and SAS SSDs in a 2U array and expands up to 8

arrays behind a single PERC H810 Host-RAID adapter. Table 1 lists the features of the Dell PowerVault

MD1200.

Table 1 Dell PowerVault MD1200 Features

Feature Specification
Up to twelve (12) hot-pluggable SAS Hard Disk Drives
(HDDs) at 7.2K, 10K, and 15K rpm and SAS Solid State
Drives Drives (SSDs). Mix and match 3.5-inch HDDs and 2.5-

inch HDDs (2.5-inch requires 3.5-inch carriers) within
enclosure.

Drive Performance and Capacities

3.5-inch HDDs available in 7.2K rpm
(4TB/3TB/2TB/1TB/500GB) SAS; 15K rpm
(600GB/300GB) SAS

SSD HDDs available in 400GB & 200GB

Maximum Capacity (per enclosure)

Up to 48TB using twelve (12) 4TB 7.2K rpm HDDs
(6Gb/s SAS)

Expansion Capabilities

PERC H810 Host-RAID adapter enables expansion to 8
enclosures (4 enclosures per port)

Host Connectivity
Unified Mode

Unified mode (single path) for daisy chaining of up to
8 enclosures per PERC H810 (4 enclosures per port,
single path)

Unified mode (recommended redundant path) for
daisy chaining up to 4 enclosures per PERC H810 (4
enclosures connected to both ports through
redundant path cabling)

Host Connectivity
Split-Mode/Dual-Host Access

Split mode with dual Enclosure Management Modules
(EEM) providing direct connectivity to drives 0 through
5 and a separate connectivity to drives 6 through 11

Dell PowerEdge R720xd 12,000 Mailbox Resiliency Exchange 2013 Storage Solution



http://www.dell.com/us/business/p/poweredge-r720xd/pd

Enclosure Management Modules and
RAID levels

Enclosure Management Modules (EMM)

2 EMM provide redundant enclosure management
capability; hot-swappable

RAID Levels

PERC H810 supports RAID levels 0, 1, 5, 6, 10, 50, and
60

Back-Panel Connectors (per EMM)

Host Connectivity

1 SAS (SFF 8088) IN connector for connection to the
host

Expansion Connectivity

1 SAS (SFF 8088) OUT connector for expansion to an
additional enclosure

Service Management

1 6-pin UART mini-DIN connector (for factory use
only)

3.3 Dell PowerkEdge RAID Controller (PERC) H710P Mini and H810

The Dell PowerEdge RAID Controller (PERC) H710P Mini and PERC H810 are used in the PowerEdge

R720xd server hosting the Exchange server. The PERC H710P Mini and PERC H810 are the latest host-
based RAID Controller cards from the PERC Series 8 Family. Dell PERC cards are built on the LSISA2208
dual-core PowerPC RAID-on-Chip (ROC), offer unmatched I/O performance for database, applications and

streaming digital media environments.

Table 2 lists the technical specification of the PERC H710P Mini and PERC H810. For more information, see

Dell PowerEdge RAID Controller product page.

Table 2 Dell PowerEdge RAID Controller H710P Mini and PERC H810 Technical Specifications

Feature

Specification

Solution

Eight-port internal SATA+SAS solution supporting up
to 32 hard disk drives (HDDs) and solid-state drives
(SSDs)

Physical dimension

167.6mm (6.6in) x 64.4mm (2.5-inch) (MD2 low
profile)

Connectors

Two internal mini-SAS SFF8088
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http://www.dell.com/downloads/global/products/pvaul/en/dell-perc-h710p-spec-sheet.pdf
http://www.dell.com/downloads/global/products/pvaul/en/dell-perc-h710p-spec-sheet.pdf
http://www.dell.com/learn/us/en/04/campaigns/dell-raid-controllers

10

Device support

Up to 32 (SAS, SATA)

Host bus type

8-lane, PCI Express 2.0 compliant

Data transfer rate

Up to 6 Gb/s per port

SAS controller

LSISAS2208 dual-core PowerPC ROC

Cache size

1GB

RAID management

Dell OpenManage Storage Services & Additional
management through UEFI (HIl) & CEM

Optional SSD optimization

CacheCade software: provides boost in READs from
SSD cache

Dell FastPath software: delivers high IOPs
performance on SSD arrays

For more information about recommended hardware specifications, see Section 4.4.
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Solution Description

In this solution, Dell PowerEdge R720xd with 3.5-inch LFF drives, along with PowerVault MD1200, also with
3.5-inch LFF drives, are used for the Mailbox Server Role. PowerEdge R720xd provides SAS-based Internal
Storage with RAID. The add-on PCle PERC H810 RAID controller provides access to external storage in
PowerVault MD1200. The presented solution utilizes all of the 12 3.5-inch LFF 7.2KRPM NL-SAS disks in the
Dell PowerEdge R720xd, along with the 12 3.5-inch LFF 7.2KRPM NL-SAS disks in the attached PowerVault
MD1200 with the back-accessible 2.5-inch disk drives on the R720xd. The disk drives are configured in the
following layout.

e Two back-accessible disk drives (in RAID 1 container) for the operating system plus application files
and Exchange Transport database

e Ten disk drives (in five RAID 1 containers) for Exchange database and its transaction logs

e Ten disk drives (in five RAID 1 containers) in attached PowerVault MD1200 for Exchange database
and its transaction logs

e Two disk drive marked for Restore LUN

e Two disk drive configured as a Global Hot-spare

The presented solution has a 3-copy DAG Layout with Exchange Servers distributed among two sites: Local
and Remote. Each server node has 10 —RAID 1 LUNs hosting one active and one passive database per LUN.
Each of these databases hosts 200 users with a 5 GB mailbox each. Thus a single server can accommodate
2,000 users during normal operating conditions. Six such servers plus storage building blocks are placed in
the local site, providing Exchange Mailbox Services for 12,000 users. The remote site, which holds one
passive copy, has three such servers, plus storage building blocks. The tested mailbox user profile here was
150 messages a day or 0.121 transactions per user, which included a 20% |O overhead.

Figure 2 represents the distribution of database copies across the DAG members. A 3-copy DAG site
resiliency solution with Exchange Servers hosted at both local and remote site is shown in the figure. The
local site has two database copies of each of the databases, with one active and the other passive. The
remote site holds one passive copy of each of the databases. If a server fails in the local site, the databases
are activated on the surviving hosts to provide mailbox service continuity. If the site fails, the databases are
activated in the remote site, thus providing Exchange Server service.

Dell PowerEdge R720xd 12,000 Mailbox Resiliency Exchange 2013 Storage Solution



12

- ( Active DB ) . (Passive Copyl) 8 (Passive Copy2) ( Hotspare )

SERVERL with
MD1200 DBs

Figure 2

Database Availability Group architectural diagram

SERVER4 with
MD1200 DBs

ﬂ pe7 D13 DB19 DB2S

DB11 DB16 DB21 DB26

DB36 DB4A1  DB46 DBS1  DBSE

D31 DB37 DB43 DB49 DB5S

— A

- pB10 DB16 DB22 DB28

DBE  DB13 DB24 DB2S

DB33 DB38 DB43 DB54 DB539S

. DB34 DB40  DB46  DB52  DBSE y

Restore LUM

SERVERY with
MD1200 DBs

G

DB19

seess

SSS8o0

DE3T

8888

DBS2

SERVER2 with
MD1200 DBs

SERVERS with
MD1200 DBs

m DB14  DB20  DB26

DBlz DB17 DB22 DB27

DB31 DB42 DB47 DB52 DBST

DBEZ DB38 DB44 DB5S0 DBS6

p— h

DB11  DB17  DB23  DB29

DBY  DBE14 DB19  DBE3D

DB34  DB39 DB44  DB4S  DBGO

DB35 DB41 DB47 DBS3  DBSO

SERVERT with
MD1200 DBs

8888

8800

DB11 DE14

@@66@

DBE17 DEZO DB29

ooo0sS
CELELEL)

SERVER3 with
MD1200 DBs

SERVERG with
MD1200 DBs

.

DES DB15 DB21 DB27

DB7 DB13 DB23 DB23

DB32 DB37 DB48 DBS3  DBSE

S88S
o

DBl2 DB18 DB24 DB30

DB10 DB1S DB20 DB2S

DB35 DB40 DBAS  DBS0  DBSS

\ DE36 DB42 DE48 DE54  DBBOD

Dell PowerEdge R720xd 12,000 Mailbox Resiliency Exchange 2013 Storage Solution

@é%%@
Se88s
T

T

DB57



4.1 Failure and Recovery Scenarios

13

There are a total of six servers on the local site and three servers on the remote site. A single server failure
on the local site activates the passive copies of the impacted databases local to the site because there are
two copies at the local site, thus ensuring that the users impacted stay local. If there is a complete site
failure, then the remote passive copies get activated and the users connect to their databases on the
remote site. The condition considered and simulated here is a worst-case failure scenario wherein local
site is completely unavailable and all the databases are activated on the remote site. Thus, each of the hosts
is designed such that any three servers and the attached PowerVault MD1200 are capable of supporting the
entire load. Each server is capable of handling the load for 4,000 users. Therefore, with three servers, all the
12,000 users can be served without compromising the performance.

Figure 3 represents the scenario where the local site is completely unavailable. In this case, the databases
are activated on the remote site. These hosts are designed such that each host is capable of handling
4,000 users in the worst-case scenario. Thus, a total of 12,000 users could be handled by three servers
located in the remote site.
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Figure 3 With all servers unavailable at the Local Site
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Table 3 represents the database distribution across servers. The Microsoft Exchange 2013 Server Role
Requirements Calculator can be used to derive the database distribution, including the active and passive
copies across servers located both in local and remote sites. The database distribution follows a particular
pattern to ensure that if a server fails, the passive copies are activated on the remaining host such that, the
load on each of the host machines is evenly distributed.
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4.2 Storage Sizing

Storage sizing typically involves the type of RAID, type of disk drives and the number of disk drives, both from
a Capacity and IOPS perspective. Selecting the right storage is crucial to achieve the balance between cost
and performance. Jetstress tools provide a way of capturing the storage subsystem |IOPS. Storage design
also depends on the actual size of the mailbox on the disk drive, content indexing space and Log space
required. You can use Dell Open Manage Server Administrator (OMSA) software for managing the Storage.

Microsoft Exchange 2013 Server Role Requirements Calculator can be used to derive the required IOPS for a

particular user profile. Figure 4 shows the Mailbox Calculator output for 12,000 users with 150 messages per
day profile. The recommended IOPS per server is 482. This will be the target IOPs that will be verified and
tested as part of ESRP Jetstress verification. For more information, see Section 5.

Figure 4

|

Total Database Required |OFS

Total Log Required |OPS

Database Read IO Percentage

Badkground Database Maintenance Throughput Require ments

4.3

Recommended IOPS from the Microsoft Exchange 2013 Server Role Requirements Calculator

2 482 4342

5 102 520 220

m% -— -— -—

1.0 MBfs 20 MB/s 180 MB/s 180 MB/s,

Recommended Hardware Configuration

Based on the solution requirements as described in the earlier sections, table 4 provides more information
about the server and storage configuration. Additionally, the firmware and driver versions are also provided

for the tested solution.

Table 4

Exchange Server Configuration (Dell PowerEdge R720xd server)

Microsoft Exchange Server System

Dell PowerEdge R720xd Server with 3.5-inch HDD Chassis

CPU 2 X 2.8GHz

Intel Intel® Xeon® processor E5-2680 v2 with 10 cores
Memory Up to 128 GB DDR3 for local site servers;

Up to 160 GB DDR3 for remote site servers;
NIC Broadcom NetXtreme Il

RAID Controller

Dell PowerEdge RAID Controller H710P Mini

Firmware version: 21.2.0-0007
Driver version 6.600.2.08
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Internal Disks

2x1.2TB SAS 2.5-inch 10K RPM disk drives (Operating
System and Application)

Table 5

Storage Subsystem configuration (Dell PowerEdge R720xd server storage)

Storage System

Dell PowerEdge R720xd Internal 3.5-inch drives

Disks

12 x 4 TB 7.2K RPM NL-SAS 3.5-inch disk:

e 10x4TB7.2KRPM NL-SAS 3.5-inch drive in 5 x RAID 1 (for DB
and Log)

o 1x4TB7.2KRPM NL-SAS 3.5-inch drive (for Restore LUN)
e 1x4TB7.2KRPM NL-SAS 3.5-inch drive (for Global Hot-spare)

RAID Controller

Dell PowerEdge RAID Controller H710P Mini (Firmware version:
21.2.0.007)

Table 6

Storage Subsystem configuration(Dell PowerVault MD1200 storage)

Storage System

Dell PowerVault MD1200 3.5-inch drives

Disks

12 x 4 TB 7.2K RPM NL-SAS 3.5-inch disk:

e 10x4TB7.2KRPM NL-SAS 3.5-inch drive in 5 x RAID 1 (for DB
and Log)

e 1x4TB7.2KRPM NL-SAS 3.5-inch drive (for Restore LUN)
e 1x4TB7.2KRPM NL-SAS 3.5-inch drive (for Global Hot-spare)

RAID Controller

Dell PowerEdge RAID Controller H810(Firmware version: 21.2.0.007)
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5

Targeted Customer Profile

This solution is intended for mid-size to large organizations hosting up to 12,000 Exchange 2013
mailboxes. The configuration used for testing was as follows:

Number of mailboxes: 12,000

Number of Sites: 2 (Local & Remote)

Number of Servers in Each Site: 6 in Local and 3 in Remote

User 10 profile: 150 messages sent and received or 0.121 I/O Operations per second per
mailbox (This includes 20% IO headroom factor)

5 GB Mailbox quota per mailbox

24x7 Background Database Maintenance enabled

Data Availability Group (DAG) for Mailbox Resiliency (3 copies simulated--1 Active, 2 Passive)

5.1 Tested User Profile

The tested user profile was 0.121 IOPS per user with a 5 GB mailbox size. This 10 profile for Exchange 2013
represents about 150 messages (sent/received) per mailbox per day and accounts for an additional 20% 10
overhead. Sometimes additional applications, such as certain mobile messaging applications, can raise the
IOPS profile of a user as high as three or four times that of normal.

5.2 Tested Deployment

The tested deployment simulated a failure scenario where up to 6 members of the local site are completely
unavailable and the passive copies on the surviving DAG members at the remote site are activated to
provide mailbox service continuity. Therefore the IOPs simulated mimicked that of 4,000 active mailboxes
on the same Exchange 2013 Server. The target IOPs for the given profile was 482. The average achieved
IOPs were 890—which were much higher than the target—and maintained read and write latencies well
within the recommended thresholds. The following tables summarizes the testing environment.
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Table 7 Simulated Exchange Configuration
Feature Specification
Number of Exchange mailboxes simulated 12,000 (at 5 GB mailbox size each)

Number of Database Availability Groups (DAGs) |1

Number of Sites 2 ( Local and Remote)
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Feature Specification

Number of servers/DAG 9 ( 6Local and 3 Remote) ( 3 Tested)

Number of active mailboxes/server 2,000 (during normal operations) & 4,000
(during site failure)

Number of databases/server 20 (10 active, 10 passive)
Number of copies/database 3 (2in Local and 1 in remote site)
Number of mailboxes/database 200

Simulated profile: IOPS/mailbox 0.121 (150 messages/day)

This includes 20% 10 overhead factor

Database/Log LUN size 3725GB
Number of LUNs per server 10
Number of DBs per LUN 2 (one active, one passive)
Background database maintenance (BDM) Tested with BDM enabled
Total database size for performance testing 986GB per DB

57.8 TB total

% storage capacity used by Exchange database |57.8 TB/109.2 TB
52.9%
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Table 8 Storage and Server Hardware

Feature

Specification

Storage Connectivity (Fiber Channel, SAS,
SATA, iSCSI)

SAS

Storage model and OS/firmware revision

PowerEdge R720xd with PERC H710P Mini
Firmware 21.2.0-0007 attached to internal
drives

PERC H810
Firmware 21.2.0-0007

PowerVault MD1200
attached to PERC H810

Storage cache

1 GB- PERC H710P
1 GB- PERC H810

Number of storage controllers

1 attached to internal drives
1 attached to external drives in PowerVault
MD1200

Number of storage ports

2 (Two internal mini-SAS SFF8088)

Maximum bandwidth of storage connectivity
to host

6 Gb/s per port

Switch type/model/firmware revision

NA

HBA model and firmware

H710P Mini Firmware 21.2.0.007
H810 Firmware 21.2.0.007

Number of HBA's/host

2

Host server type

PowerEdge R720xd

2 CPU 10-core Intel® Xeon® processor E5-
2660 v2

128 GB RAM

Total number of disks tested in solution

Internal to R720xd:30 (10 per server)
External connecting to MD 1200: 30 (10 per
server)

Total: 60 (20 per server)
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Feature

Specification

Maximum number of spindles can be hosted
in the storage

12 x 3.5-inch and 2 x 2.5-inch per Dell
PowerEdge R720xd server

12 x 3.5-inch and 2 x 2.5-inch per Dell
PowerVault MD1200

Table 9 Storage and Server Software (internal storage)
Feature Specification
HBA driver PERC H710P SAS-RAID 6.600.2.8
HBA QueueTarget Setting N/A
HBA QueueDepth Setting N/A
Multi-Pathing N/A
Host OS Windows Server® 2012 datacenter X64 Edition

ESE.dl file version

15.00.0847.030

Replication solution hame/version

N/A

Table 10 Storage and software (external storage)
Feature Specification
HBA driver PERC H810P SAS-RAID 6.600.2.8 attached to
PowerVault MD1200

HBA QueueTarget Setting N/A

HBA QueueDepth Setting N/A

Multi-Pathing N/A

Host OS Windows Server 2012 datacenter X64 Edition

ESE.dll file version

15.00.0847.030

Replication solution name/version

N/A

HBA driver

PERC H810 SAS-RAID 6.600.2.8
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Feature Specification

HBA QueueTarget Setting N/A

Table 11 Storage Disk Configuration (Mailbox Store Disks)

Feature Specification

Disk type, speed and firmware revision DELL 7.2K 3.5-inch RPM 4 TB NL-SAS
Model — ST4A000NMO0063

Raw capacity per disk (TB) 4TB

Number of physical disks in test 30 (10 per Server)

Total raw storage capacity (TB) 120 TB(40 TB per Server)

Raid level RAID 1 pairs

Number of disks per LUN 2

Total formatted capacity 3725 GB per LUN

54.6 TB total
Storage capacity utilization 54.6/120=45.5%

Formatted capacity/Total raw capacity
Database capacity utilization 289 TB/54.6 TB=52.9%

Database size / Total formatted capacity

5.3 Best Practices

Exchange Server 2007, 2010 and 2013 overcome the memory limitations of previous Exchange versions by
providing support as a 64-bit application capable of running on supported x64 platforms. On Windows
Server 2012 x64 Edition, about 4TB of addressable memory is available for the kernel mode and the user
mode applications. Both the application and kernel have sufficient memory for operations, allowing the
Extensible Storage Engine (ESE) in Exchange Server 2013 to utilize more memory to buffer data pages. The
result is a reduction in the number of 1/O, specifically the read operations, required to the disk sub-system.
The total number of database disk I/O operations for a given user load depends on the available system
memory. For a given load, the total database disk I/O operations required per second (IOPS) decreases over
a period with increase in system memory. This decrease in database IOPS is primarily caused by a decrease
in database reads.
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Even with the decrease in database |OPS using larger server memory, it is essential to size the Exchange
Storage subsystem accurately to ensure that there are no 1/O bottlenecks, both from an IOPs and disk
latency perspective. The disk subsystem should be capable of supporting both the capacity and I/O
throughput demands of the application. Based on testing using the ESRP framework, we recommend the
following best practices to help improve the 1/O subsystem performance:

e Sharing Exchange 2013 storage resources with other applications may negatively impact the
performance of Exchange 2013 deployment and, therefore, we don't recommend sharing the
spindles hosting the Exchange Database and log with any other application or operating system.

¢ During testing, the database and log folders shared the same physical disk. Other testing indicated
that separating the database folders from log folders onto a different set of disks does not provide a
noticeable performance advantage. In an Exchange Server 2013 resiliency solution, separating the
database and log folders is no longer a required best practice. For standalone Exchange 2013
solutions that do not deploy a DAG, it is a best practice to separate the database and log onto
separate physical disks.

e For Exchange 2013 database, it is recommended that the size of elements within a RAID stripe be set
to 512K for best performance.

o Windows NTFS allocation unit size for Exchange 2013 database partitions should be set to 64K for
best performance. For log partitions, if separated from the database, the default allocation unit size
should be used. When formatting the windows partitions, GUID partition table (GPT) should be used.

e Exchange Server 2013 storage latencies are most often related to the number of disks available for a
given a workload. Windows Performance Monitor may be used to monitor Exchange Server 2013
database counters. Average database read latencies (Avg. Disk sec/Read) should not exceed 20m:s.

For Exchange 2013 best practices on storage design, please see the following:

http://technet.microsoft.com/en-us/library/ee832792(v=exchg.150).aspx

5.4 Backup Strategy

23

To protect e-mail data from potential disasters, having a well designed and implemented backup solution is
critical. Depending on environment requirements, different backup strategies may be implemented, such
as backup to tape or LAN/SAN-based backup. In this solution, DAG is used to maintain a passive database
copy on a separate storage system.

The test performed for backup was log replay. The log replay test was used to measure the maximum rate
at which the log files can be played against the databases. This is used to determine the restore times and
also database write throughput that can be achieved during a log recovery.
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6 Test Result Summary

This section provides a high-level summary of the test data from Microsoft Exchange Jetstress—as part of the
ESRP requirements—and the link to the detailed html reports which are generated by the ESRP testing
framework. Click on the underlined headings below to view the html report for each test.

6.1 Reliability

A number of tests in the framework are used to check reliability and these tests run for 24 hours. The goal
is to verify that storage can handle a high 10 load for a long period. Both log and database files are
analyzed for integrity after the stress test to ensure no database/log corruption.

The following list provides an overview (click on the underlined word to show the html report after the
reliability tests run):

. Any errors reported in the saved event log file? No
. Any errors reported in during the database and log checksum process? No

6.2 Storage Performance Test Result Report

The Storage performance test is designed to exercise the storage with maximum sustainable Exchange 10
for 2 hours. The test shows how long it takes for the storage to respond to an 1O under load. The data
below is the sum of all of the logical disk I/O’s and average of all the logical disks I/O latency in the 2-hour
test. The achieved IOPS were around 880.

As part of the ESRP framework, the Stress Test was also performed. The duration of the test was for 24
hours, with a target IOPS of 0.121, or 482 IOPs per server. The achieved IOPs were around 890 IOPs per
server, well above the target IOPs per server. The Stress Test Result Report is provided for reference.

6.2.1 Individual Server Metrics
The sum of 1/Os across Storage Groups and the average latency across all Storage Groups on a per server
basis is shown below.

Table 12 Individual Server Metrics
Server 1: Host-1

Database I/O

Target Disk Transfers/sec 484
Achieved Database Disks Transfers/sec 863
Database Disks Reads/sec 586
Database Disks Writes/sec 277
Average Database Disk Read Latency (ms) 13.8

24 Dell PowerEdge R720xd 12,000 Mailbox Resiliency Exchange 2013 Storage Solution



Database |/O

Average Database Disk Write Latency (ms) 1.92

Transaction Log I/O

Log Disks Writes/sec 64.

Average Log Disk Write Latency (ms) 0.56

Server 2: Host-2

Database I/O

Target Database Disks Transfers/sec 484
Achieved Database Disks Transfers/sec 866
Database Disks Reads/sec 589
Database Disks Writes/sec 277
Average Database Disk Read Latency (ms) 13.7
Average Database Disk Write Latency (ms) 1.9

Transaction Log I/O

Log Disks Writes/sec 64.5

Average Log Disk Write Latency (ms) 0.54

Server 3: Host-3

Database I/0

Target Database Disks Transfers/sec 484
Achieved Database Disks Transfers/sec 940
Database Disks Reads/sec 638
Database Disks Writes/sec 302
Average Database Disk Read Latency (ms) 13.0
Average Database Disk Write Latency (ms) 2.1
Transaction Log I/O

Log Disks Writes/sec 69.8
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Database I/O

Average Log Disk Write Latency (ms) 0.59

6.2.1 Aggregate Performance across all servers/DAGs Metrics

The sum of 1/Os across servers in solution and the average latency across all servers in solution is shown
below.

Table 13 Aggregated Performance Metrics across all servers

Database I/O

Database Disks Transfers/sec 2669
Database Disks Reads/sec 1813
Database Disks Writes/sec 856
Average Database Disk Read Latency (ms) 13.5
Average Database Disk Write Latency (ms) 1.7

Transaction Log I/O

Log Disks Writes/sec 198.3

Average Log Disk Write Latency (ms) 0.57

6.3 Database Backup/Recovery Performance
There are two tests reports in this section. The first one is to measure the sequential read rate of the
database files, and the second is to measure the recovery/replay performance (playing transaction logs in
to the database).

6.3.1 Database Backup Test Result Report

The test is to measure the maximum rate at which databases could be backed up via VSS. The following
table shows the average rate for a single database file.

Table 14 Database Backup Test Metrics

MB read/sec per database 140.8
MB read/sec total per server 2752

6.3.2 Soft Recovery test Result Report
The test is to measure the maximum rate at which the log files can be played against the databases. The
following table shows the average rate for 503 log files played in a single storage group. Each log file is 1
MB in size.
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Table 15 SoftRecovery Test Metrics

Average number of log files played 507

Average time to play one Log file (sec) 4.74
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/  Conclusion

This ESRP document presents a tested and validated Exchange solution for 12,000 mailbox with 5GB
mailbox size supporting up to 150 messages/day in a 3 copy DAG. The solution uses the Dell PowerEdge
R720xd attached to PowerVault MD1200 as the building block for the Exchange mailbox servers and
storage for Exchange mailbox databases and transactional logs.

Testing was carried out as part of the ESRP test framework using Microsoft Exchange Server 2013 Jetstress.
The testing results show that the proposed solution is more than capable of delivering the IOPs and
meeting the capacity requirements to support 12,000 mailboxes with the set mailbox profile.

This document is developed by storage solution providers, and reviewed by the Microsoft Exchange
Product team. The test results/data presented in this document are based on the tests introduced in the
ESRP test framework. Customers should not quote the data directly for his/her pre-deployment
verification. It is still necessary to go through the exercises to validate the storage design for a specific
customer environment.

The ESRP program is not designed to be a benchmarking program; tests are not designed to deliver the
maximum throughput for a given solution. Rather, the tests are focused on producing recommendations
from vendors for the Exchange application. The data presented in this document should not be used for
direct comparisons among solutions.

28 Dell PowerEdge R720xd 12,000 Mailbox Resiliency Exchange 2013 Storage Solution



8 Additional Information

1. Support.dell.com is focused on meeting customer requirements with proven services.
2. DellTechCenter.com is an IT Community where you can connect with Dell Customers and Dell employees
for the purpose of sharing knowledge, best practices and information about Dell products and installations.
3. Referenced or recommended Dell publications:
a. Dell Unified Communication and Collaboration website
Dell PowerEdge R720xd
Dell PowerEdge RAID Controller (PERC) H710P Spec Sheet
Dell PowerVault MD1200
Dell PowerEdge RAID controller (PERC) H810 Spec Sheet

® oo o
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http://www.dell.com/learn/us/en/555/unified-communications?c=us&l=en&s=biz&cs=555&delphi:gr=true
http://www.dell.com/us/business/p/poweredge-r720xd/pd
http://www.dell.com/downloads/global/products/pvaul/en/dell-perc-h710p-spec-sheet.pdf
http://www.dell.com/us/business/p/powervault-md1200/fs
http://i.dell.com/sites/doccontent/shared-content/data-sheets/Documents/dell-perc-h810-spec-sheet.pdf

A Performance Test Result Report

A.l Serverl

Microsoft Exchange Jetstress 2013

Performance Test Result Report

Test Summary
Overall Test Result Pass
Machine Hame HOST-1

Test Description S5EE Mailboxes
Up to 4000 Mailboxes
150 Messages per user perday

Test Start Time 3/13/2014 12:26:12 PM
Test End Time 2/13/2014 4:28:48 PM
Collection Start Time 2/12/2014 12:25:04 PM
Collection End Time 32/12/2014 2:24:52 PM
Jetstress Version 15.00.0775.000

ESE Version 15.00,0847,020
Operating System  Windows Server 2012 R2 Datacenter [6,.2,9200,0)
Performance Log C:\Program Files\Exchange Jetstress\ESRP\Performance 2014 3 13 12 26 S53.blg

Database Sizing and Throughput
Achieved Transactional I,/0 per Second 262,162
Target Transactional I/0 per Second 424

Initial Database Size (bytes) 2107943816217 6
Final Database Size (bytes) 210837 34409216
Database Files {Count) 20

Jetstress System Parameters

Thread Count 20
Minimum Database Cache 640.0 MB
Maximum Database Cache 5120.0 MB
Insert Operations 40%
Delete Operations 20%
Replace Operations 5%

Read Operations 35%

Lazy Commits 7 0%

Run Background Database Maintenance True
Mumber of Copies per Database 3
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Database Configuration
Instance2904.1 Log path: E:\LOG1
Database: E:\DB1etstress001001.edb

Instance2904.2 Log path: E:\LOGZ2
Database: E:\DB2Vetstress002001,edb

Instance2904.3 Log path: F:\LOGL
Database: F:\DB1Yetstress002001.edb

Instance2904.4 Log path: FALOG2
Database: F:A\DBE2Yetstress004001.edb

Instance2004.5 Log path: G:\LOG1
Database: G:\DB1Yetstress005001,edb

Instance2004.6 Log path: G:\LOGZ2
Database: G:\DBEZetstress006001,edb

Instance2004.7 Log path: H:\LOG1L
Database: H:ADB1Wetstress007 001, edb

Instance2004.8 Log path: H:WLOG2
Database: HADB2Wetstress002001,edb

Instance2004.9 Log path: I:WLOGL
Database: I:\DB1\etstress009001.edb

Instance2904.10 Log path: I:WLOGZ
Database: I:\DB2YVetstress010001.edb

Instance2904.11 Log path: 1:WLOG1L
Database: J:\DB1Yetstress011001.edb

Instance2904.12 Log path: 1:WLOG2
Database: J:\DB2YVetstress012001.edb

Instance2904.13 Log path: K:\LOG1L
Database: K:ADB1etstress012001,edb

Instance2004.14 Log path: K:\LOGZ2
Database: K:\DBE2Yetstress014001,edb

Instance2004.15 Log path: L:\LOG1
Database: L:\DE1Yetstress015001.edb

Instance2004.16 Log path: L:\LOG2
Database: L:\DBE2Wetstress016001.edb

Instance2004.17 Log path: M:\LOG1L
Database: M:\DB1Jetstress017001,.edb

Instance2904.18 Log path: M:\LOGZ
Database: M:\DB2Jetstress018001.edb

Instance2904.19 Log path: M:\LOG1L
Database: N:\DBiVetstress019001.edb

Instance2904.20 Log path: M:\LOG2
Database: N:\DB2etstress020001,edb
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A2 Server 2

Microsoft Exchange Jetstress 2013

Performance Test Result Report

Test Summary
Owverall Test Result Pass
Machine Name HOST-2

Test Description 5GE Mailboxes
Up to 4000 Mailboxes
150 Messages per user per day

Test Start Time 2/13/2014 12:26:20 PM
Test End Time 2/13/2014 4:20:48 PM
Collection Start Time 2/132/2014 12:24:59 PM
Collection End Time 3/13/2014 2:34:45 PM
Jetstress Version 15.00.0775.000

ESE Version 15.00.0847.020
Operating System  Windows Server 2012 RZ Datacenter [6.2,9200.0)
Performance Log C:\Program Files'Exchange Jetstress\ESRE\Performance 2014 3 13 i2 27 Z.blg

Database Sizing and Throughput
Achiaved Transactional I,/0 per Second 265,772
Target Transactional 1/0 per Second 424

Initial Database Size (bytes) 21070404911104
Final Database Size (bytes) 210747 166535616
Database Files {Count) 20

Jetstress System Parameters

Thread Count 20
Minimum Database Cache 540.0 MB
Maximum Database Cache 5120.0 MBE
Insert Operations 40%
Delete Operations 20%
Replace Operations 5%

Read Operations 25%

Lazy Commits 7 0%

Run Background Database Maintenance True
Mumber of Copies per Database 3
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Database Configuration
Instance5068.1 Log path: E:\LOG1
Database: E:\DBE1'Jetstress001001.edb

Instance5068.2 Log path: E:\LOG2
Database: E:\DBE2Jetstress002001.edb

Instance5068.3 Log path: F:\LOGL
Database: F:\DBE1etstress0032001.edb

Instance5068.4 Log path: F:ALOG2
Database: F\DE2Jetstress004001 . edb

Instance5068.5 Log path: G:\LOG1
Database: G:\DB1Jetstress005001.edb

Instance5068.6 Log path: G:\LOGZ2
Database: G:\DB2\etstress006001,edb

Instance5068.7 Log path: HALOGL
Database: H:\DB1\Jetstress007001,.edb

Instance5068.8 Log path: HALOGZ
Database: HA\DB2Wetstress008001,edb

Instance5068.9 Log path: I:\LOG1
Database: I:\DB1Yetstress009001.edb

Instance5068.10 Log path: I:\LOGZ
Database: [:\DBZetstress010001.edb

Instance5068.11 Log path: K:\LOG1
Database: K:\DB1\Jetstress011001,edb

InstanceS5068.12 Log path: K:ALOG2
Database: K:\DB2Jetstress012001,edb

Instance5068.132 Log path: L:WLOGL
Database: L:\DE1Jetstress012001.edb

Instance5068.14 Log path: L:\LOGZ
Database: L:ADB2etstress014001.edb

InstanceS068.15 Log path: M:\LOG1
Database: M:A\DB1etstress015001.edb

InstanceS068.16 Log path: M:\LOGZ
Database: M:A\DB2etstress016001,edb

InstanceS068.17 Log path: MN:ALOGL
Database: N:\DB1Wetstress017001,.edb

Instance5068.18 Log path: MN:\LOG2
Database: N:\DB2etstress018001,.edb

Instance5068.19 Log path: O:\LOG1
Database: O:\DE1Jetstress019001.edb

Instance5068.20 Log path: O:\LOG2
Database: O:\DEZetstress020001,edb
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A.3 Server 3

Microsoft Exchange Jetstress 2013

Performance Test Result Report

Test Summary
Owverall Test Result Pass
Machine Name HOST-2

Test Description 5GEB Mailboxes
Up to 4000 Mailboxes
150 Messages per user per day

Test Start Time 2/13/2014 12:26:05 PM
Test End Time 2/13/2014 4:21:29 PM
Collection Start Time 2/12/2014 12:24:02 PM
Collection End Time 3/13/2014 2:34:00 PM
Jetstress Version 15.00.0775.000

ESE Version 15.00.0847.020
Operating System  Windows Server 2012 RZ Datacenter [6.2,9200.0)
Performance Log C:\Program Files'Exchange Jetstress\ESRP\Performance 2014 3 13 i2 26 47.big

Database Sizing and Throughput
Achieved Transactional I,/0 per Second 940,012
Target Transactional 1/0 per Second 424

Initial Database Size (bytes) 21065967 337472
Final Database Size (bytes) 21070639732128
Database Files {Count) 20

Jetstress System Parameters

Thread Count 20
Minimum Database Cache 540.0 MB
Maximum Database Cache 5120.0 MBE
Insert Operations 40%
Delete Operations 20%
Replace Operations 5%

Read Operations 25%

Lazy Commits 7 0%

Run Background Database Maintenance True
Mumber of Copies per Database 3
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Database Configuration
Instance®52.1 Log path: E:WLOGL
Database: E:\DB1\Jetstress001001,.edb

Instance952.2 Log path: ENLOGZ
Database: E:\DBE2\Jetstress002001.edb

Instance852.3 Log path: F:\LOG1
Database: F:\DB1Yetstress002001.edb

Instance852.4 Log path: F:\LOGZ
Database: F:\DE2etstress004001 . .edb

Instance852.5 Log path: G:\LOG1L
Database: G:\DB1Jetstress005001,edb

Instance952.6 Log path: G:WLOG2
Database: G:\DBE2Wetstress006001,edb

Instance952.7 Log path: H:ALOGL
Database: H:\DB1Jetstress007001.edb

Instance952.8 Log path: H:A\LOGZ
Database: H:\DB2\etstress008001,edb

Instance952.9 Log path: I:WLOG1L
Database: I:\DB1etstress009001.edb

Instance952.10 Log path: I:WLOG2
Database: I:\DB2etstress010001.edb

Instance852.11 Leg path: J:\LOG1
Database: J:\DB1Yetstress011001.edb

Instance852.12 Log path: J:\LOGZ2
Database: J:\DBZetstress012001.edb

Instance852.13 Log path: K:WLOG1L
Database: K:\DB1'\Jetstress013001,edb

Instance052.14 Log path: K:WLOG2
Database: K:\DB2Jetstress014001,edb

Instance952.15 Log path: L:A\LOG1L
Database: L:ADB1Jetstress015001.edb

Instance952.16 Log path: L:\LOGZ
Database: L:\DB2etstress016001.edb

Instance952.17 Log path: M:\LOG1
Database: M:\DB1Jetstress017001,.edb

Instance952.18 Log path: M:LOGZ
Database: MADB2etstress018001,edb

Instance852.19 Log path: M:\LOG1
Database: N:\DB1\etstress019001,.edb

Instance852.20 Log path: M:\LOGZ
Database: M:\DBE2etstress020001.edb
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B Stress Test Result Report

B.1 Server 1

Microsoft Exchange Jetstress 2013

Stress Test Result Report

Test Summary
Owerall Test Result Pass

Machine Name HOST-1

Test Description SGE Mailboxes
Up te 4000 Mailboxes
150 Messages per user perday

Test Start Time 3/13/2014 4:235:08 PM

Test End Time 3/17/2014 8:54:35 AM

Collection Start Time 3/13/2014 4:43:58 PM

Collection End Time 2/14/2014 4:432:58 PM

Jetstress Version 15.00.0775.000

ESE Version 15.00.0847.020

Operating System  Windows Server 2012 B2 Datacenter (6.2,9200.0)

Performance Log C:"Program Files'\Exchange Jetstress'\ESRPYStress 2014 2 12 16 25 49.blg

Database Sizing and Threughput
Achieved Transactional I/0 per Second 863,918
Target Transactional 1/0 per Second 484

Initial Database Size (bytes) 210837 34409216
Final Database Size [bytes) 21176252366848
Database Files {Count) 20

Jetstress System Parameters

Thread Count 20
Minimum Database Cache 640.0 MB
Maximum Database Cache 5120.0 MB
Insert Operations 40%
Delete Operations 20%;
Replace Operations 5%

Read Operations 35%;

Lazy Commits 7 0%

Run Background Database Maintenance Trues
Number of Copies per Database ]
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Database Configuration
Instance2004.1 Log path: EXLOGL
Database: E:\DBE1'\Jetstress001001.edb

Instance2004.2 Log path: E:LOGZ2
Database: E:\DB2\Jetstress002001.edb

Instance2904.3 Log path: F:ALOGL
Database: F:\DB1etstress002001.edb

Instance2904.4 Log path: F:ALOGZ
Database: F:\DB2etstress004001.edb

Instance2904.5 Log path: G\LOGL
Database: G:\DB1WJetstress005001,edb

Instance2004.6 Log path: G:\LOG2
Database: G:\DB2etstress006001,edb

Instance2004.7 Log path: H:\LOG1
Database: H:\DB1WJetstress007001.edb

Instance2004.8 Log path: H:A\LOGZ2
Database: H:\DB2Wetstress008001,edb

Instance2004.9 Log path: I:WLOGL
Database: [:'\DBE1Jetstress009001 . edb

Instance2004.10 Log path: I:\LOGZ
Database: I:\DB2\etstress010001.edb

Instance2904.11 Log path: J:\LOG1L
Database: J:\DBi1etstress011001.edb

Instance2904.12 Log path: J:\LOG2
Database: J:\DB2etstress012001.edb

Instance2904.13 Log path: K:ALOG1
Database: K:\DB1\Jetstress012001.edb

Instance2904.14 Log path: K:ALOGZ2
Database: KA\DB2Jetstress014001,.edb

Instance2004.15 Log path: L:\LOG1
Database: L:\DB1Yetstress015001.edb

Instance2004.16 Log path: L:\LOGZ
Database: L:\DBE2etstress016001.edb

Instance2004.17 Log path: M:\LOG1
Database: M:\DB1Jetstress017001,edb

Instance2004.18 Log path: M:\LOG2
Database: M:\DBE2etstress012001,edb

Instance2004.10 Log path: MN:ALOGL
Database: M:\DB1Jetstress019001.edb

Instance2904.20 Log path: M:\LOGZ2
Database: N:\DB2\etstress020001,edb
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B.2 Server 2

Microsoft Exchange Jetstress 2013

Stress Test Result Report

Tast Summary
Overall Test Result Pass
Machine Name HOST-2

Test Description SGE Mailboxes
Up to 4000 Mailboxes
150 Messages per user per day

Test Start Time 3/13/2014 4:35:11 PM
Test End Time 3/17/2014 8:54:46 AM
Collection Start Time 2/13/2014 4:43:47 BM
Collection End Time 32/14/2014 4:43:45 BM
Jetstress Version 15,00.0775.000

ESE Version 15.00.0847.030
Operating System  Windows Server 2012 R2 Datacenter [6,2,.9200.0)
Performance Log C:\Program Files\Exchange Jetstress\ESRP\Stress 2014 3 13 16 35 53.blg

Database Sizing and Throughput
Achieved Transactional 1,/0 per Second 269,082
Target Transactional 1/0 per Second 484

Initial Database Size (bytes) 210747 16655616
Final Database Size (bytes) 21167972810752
Database Files (Count) 20

Jetstrass System Parametars

Thread Count 20
Minimum Database Cache 540.0 MB
Maximum Database Cache 5120.0 MB
Insert Operations 40%
Delete Operations 20%s
Replace Operations 5%

Read Operations 35%

Lazy Commits 70%

Run Background Database Maintenance Trues
Number of Copies per Database 3
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Database Configuration
Instance3068.1 Log path: E:\LOG1L
Database: EX\DE1Vetstress001001.edb

Instance3068.2 Log path: E:\LOGZ2
Database: EX\DBEZ2etstress002001.edb

Instance3068.3 Log path: F:ALOGL
Database: F:\DB1Jetstress002001,edb

Instance3068.4 Log path: F:ALOGZ2
Database: F:\DBE2Jetstress004001,edb

Instance3068.5 Log path: G:\LOG1L
Database: G:\DE1etstress005001.edb

Instance3068.6 Log path: G:\LOG2
Database: G:\DE2etstress006001.edb

Instance3068.7 Log path: H:ALOGL
Database: HADB1etstress007001.edb

Instance3068.8 Log path: H:ALOGZ2
Database: HADBZ2etstress008001.edb

Instance3068.9 Log path: I:ALOG1L
Database: I:\DBE1Jetstress009001,edb

Instance3068.10 Log path: I:A\LOG2
Database: I:\DBE2Jetstress010001,edb

Instance3068.11 Log path: K:ALOGL
Database: KADB1etstress011001.edb

Instance3068.12 Log path: K:A\LOGZ2
Database: KADB2etstress012001.edb

Instance3068.13 Log path: L:A\LOG1L
Database: L:\DB1Jetstress0123001,.edb

Instance5068.14 Log path: L:A\LOGZ2
Database: L:\DBE2Jetstress014001,.edb

Instance3068.15 Log path: M:\LOG1L
Database: M:\DE1etstress015001.edb

Instance3068.16 Log path: M:\LOG2
Database: M:\DE2etstress016001.edb

Instance3068.17 Log path: M:ALOGL
Database: NADE1etstress017001.edb

Instance3068.18 Log path: M:ALOG2
Database: NADBE2etstress0128001.edb

Instance3068.19 Log path: O:\LOG1
Database: O:\DE1etstress019001.edb

Instance3068.20 Log path: O:\LOG2
Database: O:\DEZ2Vetstress020001.edb
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B.3 Server 3

Microsoft Exchange Jetstress 2013

Stress Test Result Report

Test Summary
Owverall Test Result Pass
Machine Name HOST-32

Test Description SGB Mailboxes
Up to 4000 Mailboxes
150 Messages per user per day

Test Start Time 3/12/2014 4:24:52 PM

Test End Time 3/17/2014 8:54:19 AM

Collection Start Time 2/13/2014 4:42:48 PM

Collection End Time 2/14/2014 4:42:41 PM

Jetstress Version 15.00.0775.000

ESE Version 15.00.0847.020

Operating System  Windows Server 2012 R2 Datacenter [6.2.9200.0)

Performance Log C:\Program Files\Exchange Jetstress\ESRP\Stress 2014 3 13 16 35 33.blg

Database Sizing and Throughput
Achieved Transactional 1/0 per Second 338,215
Target Transactional I/0 per Second 484

Initial Database Size (bytes) 21070639792128
Final Database Size (bytes) 21171026264064
Database Files [Count) 20

Jatstrass System Paramstars

Thread Count 20
Minimum Database Cache 640.0 MB
Maximum Database Cache 5120.0 MB
Insert Operations 40%,
Delete Operations 20%:
Replace Operations 5%

Read Operations 35%

Lazy Commits 70%

Run Background Database Maintenance Trus
Number of Copies per Database 3
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Database Configuration
Instance952.1 Log path: EX\LOGL
Database: E:\DB1\Jetstress001001.edb

Instance®52.2 Log path: E:\LOGZ
Database: E:\DB2\etstress002001.edb

Instance®52.3 Log path: F:\LOGL
Database: F:\DB1etstress002001.edb

Instance®52.4 Log path: F:LOG2
Database: F:\DBE2etstress004001.edb

Instance®52.5 Log path: G:\LOG1
Database: G:\DB1\Jetstress005001,.edb

Instance®52.6 Log path: G:\LOGZ
Database: G:\DBE2Jetstress006001,.edb

Instance852.7 Log path: H:WLOGL
Database: H:\DB1\Jetstress007 001,edb

Instance052.8 Log path: H:ALOG2
Database: H:\DB2Jetstress008001,edb

Instance052.9 Log path: [:WLOG1L
Database: I:\DB1\Jetstress009001.edb

Instance952.10 Log path: I:WLOG2
Database: I\DB2ZVetstress010001.edb

Instance®52.11 Log path: J:WLOG1L
Database: J:\DB1etstress011001,.edb

Instance®52.12 Log path: J:WLOG2
Database: J\DB2Vetstress012001,edb

Instance®52.13 Log path: K:\LOG1
Database: K:\DB1\Jetstress012001.edb

Instance®52.14 Log path: K:\LOGZ
Database: K:\DBE2Jetstress014001.edb

Instance852.15 Log path: L:\LOG1L
Database: L:\DBE1etstress015001.edb

Instance052.16 Log path: L:\LOG2
Database: L:\DE2Jetstress016001.edb

Instance052.17 Log path: M:ALOGL
Database: M:\DB1Jetstress017001.edb

Instance952.18 Log path: M:\LOGZ2
Database: M:\DB2\Jetstress018001,.edb

Instance®52.19 Log path: M:WLOGL
Database: N:\DB1\Jetstress019001,.edb

Instance®52.20 Log path: M:WLOG2
Database: N:\DBE2\Jetstress020001,.edb
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C Database Backup Test Result Report

C.1 Server 1

Microsoft Exchange Jetstress 2013

Database backup Test Result Report

Database Backup Statistics - All

Database Instance|Database Size [MBytes)|Elapsed Backup Time|MBytes Transferred/sec
Instance2904.1 10149584.03 01:54:51 147.28
Instance2004.2 1014584.03 02:05:08 135.17
Instance2904.3 1014968.03 01:57:59 143.36
Instance2004.4 1014976.03 01:59:22 141,71
Instance2904.5 1014584.03 02:02:50 137.71
Instance2004.6 1014968.03 0Z:04:50 135.50
Instance2004.7 1015032.03 01:59:56 141.04
Instance2204.8 1015016.02 02:01:42 138.99
Instance2904.9 1014576.03 01:57:36 143.84
Instance2004.10 1015000.02 01:59:22 141,72
Instance2904.11 1015000.03 01:57:46 143.64
Instance2004.12 10149584.03 02:02:20 138.28
Instance28904.13 1015000.03 01:58:39 142.56
Instance2004.14 1015016.03 02:01:19 139.44
Instance2004.15 1014552.03 01:53:57 148.44
Instance2004.16 1014960.03 01:57:59 143.36
Instance2004.17 1014576.03 01:534:53 147 .24
Instance2004.18 1015008.03 01:57:02 144.54
Instance2004.19 1015008.02 0z2:01:03 139.74
Instance2004.20 1015008.03 02:02:56 137.61
Avg 141,56
Sum 2831.17

Jetstress System Parameters
Thread Count 25
Minimum Database Cache 540.0 MB
Maximum Database Cache 5120.0 MB

Insert Operations 40%:
Delate Operations 20%
Replace Operations 5%

Read Operations 35%
Lazy Commits 70%
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Jetstress System Parameters
Thread Count 25
Minimum Database Cache 540.0 MBE
Maximum Database Cache S120.0 ME

Insert Operations 40%
Delate Operations 20%
Replace Operations 5%

Read Operations 35%
Lazy Commits 70%

Database Configuration
Instance2904.1 Log path: EX\LOGL
Database: E:\DB1etstress001001.edb

Instance?904.2 Log path: E\LOGZ
Database: E:\DB2etstress002001.edb

Instance?904.3 Log path: F:\LOGL
Database: F:\DB1etstress002001.edb

Instance2004.4 Log path: F:\LOG2
Database: F:\DB2\Jetstress 004001, edb

Instance2904.5 Log path: G:\LOG1L
Database: G:\DB1Jetstress005001.edb

Instance2004.6 Log path: G:\LOG2
Database: G:\DB2Jetstress006001.edb

Instance2904.7 Log path: H:\LOG1
Database: H:\DB1\Jetstress007 001.edb

Instance2904.8 Log path: H:\LOG2
Database: H:\DB2Jetstress008001.edb

Instance?904.9 Log path: [:\LOG1
Database: I:\DB1Wetstress003001.edb

Instance2904.10 Log path: [:\LOG2
Database: [:\DB2WJetstress010001.edb

Instance?904.11 Log path: 1:\LOG1
Database: J:\DB1WJetstress011001.edb

Instance2904.12 Log path: 1:\LOG2
Database: J:\DB2etstress012001.edb

Instance2004.13 Log path: K:\LOGL
Database: K:\DB1Jetstress012001.edb

Instance2004.14 Log path: K:\LOG2
Database: K:\DB2Jetstress014001.2db

Instance2004.15 Log path: L:\LOG1
Database: L:\DB1\Jetstress015001.edb

Instance2904.16 Log path: L:\LOG2
Database: L:\DB2\Jetstress016001.edb

Instance2904.17 Log path: M:\LOG1
Database: M:\DB1\Jetstress017001.edb

Instance?904.18 Log path: M:\LOGZ
Database: M:\DBZ2Jetstress018001.edb

Instance2904.19 Log path: MN:ALOGL
Database: N:\DB1'\Jetstress019001.edb
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C.2

57

Server 2

Microsoft Exchange Jetstress 2013

Database backup Test Result Report

Database Backup Statistics - All

Database Instance

Instance2904.1
Instance2904.2
Instance2904.3
Instance2004.4
Instance2904.5
Instance2904.6
Instance2904.7
Instance2904.8
Instance2204.9
Instance2904.10
Instance2904.11
Instance2004.12
Instance2004.13
Instance2004.14
Instance2904.15
Instance2904.16
Instance2004.17
Instance2904.18
Instance2904.19
Instance2004.20
Avg

Sum

Database Size (MBytes)
1014968.02
101497 6.03
1014968.03
1014976.03
1014984.03
1014968.03
1015032.03
1015016.03
1014976.02
1015000.02
1015000.03
1014984.03
1015000.03
1015016.03
10149592.03
1014960.03
1014976.02
1015008.02
1015008.03
1015008.03

Elapsed Backup Time
02:31:12
01:56:15
02:01:21
02:03:48
02:02:57
02:05:10
02:03:42
02:05:59
02:00:02
0Z2:02:359
02:02:23
02:06:11
02:01:17
02:03:58
01:57:49
02:01:58
01:59:34
02:02:26
02:04:23
02:06:37

MEBytes Transferred/sec
111.87
145.51
139,38
136.64
137.58
1325.14
136.74
134,27
140,91
137.91
138,23
134,06
139,47
136,45
143,58
1328.69
141,47
137.98
136,00
133,61
136,77
27325.49
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Database Configuration
Instance2004.1 Log path: E:\LOG1
Database: E:\DE1'Jetstress001001.edb

Instance2004.2 Log path: E:\LOG2
Database: E:\DBE2Jetstress002001.edb

Instance2004.3 Log path: F:\LOG1L
Database: F:\DBE1etstress0032001 . .edb

Instance2004.4 Log path: F:LOG2
Database: F\DE2Jetstress004001 . edb

Instance2004.5 Log path: G:\LOG1
Database: G:\DB1Jetstress005001.edb

Instance2904.6 Log path: G:\LOGZ2
Database: G:\DB2\etstress006001,edb

Instance2904.7 Log path: HALOGL
Database: H:\DB1\Jetstress007001,.edb

Instance2904.8 Log path: HALOGZ
Database: HADB2Wetstress008001,edb

Instance2004.9 Log path: I:\LOG1
Database: I:\DB1Yetstress009001.edb

Instance2004.10 Log path: I:\LOGZ2
Database: [:\DBZetstress010001.edb

Instance2004.11 Log path: J:\LOG1L
Database: J:\DB1etstress011001.edb

Instance2004.12 Log path: J:\LOG2
Database: J:\DBE2Wetstress012001.edb

Instance2004.13 Log path: K:ALOG1
Database: K:ADB1\Jetstress013001.edb

Instance2904.14 Log path: K:A\LOGZ2
Database: K:\DB2\etstress014001.edb

Instance2904.15 Log path: L:WLOG1L
Database: L:\DB1etstress015001.edb

Instance2904.16 Log path: L:WLOG2Z
Database: L:\DBE2etstress016001.edb

Instance2004.17 Log path: M:\LOG1
Database: MADB1Yetstress017001.edb

Instance2004.18 Log path: M:\LOG2
Database: M:\DBEZetstress018001.edb

Instance2004.10 Log path: MN:A\LOG1
Database: M:\DB1Jetstress019001,edb

Instance2004.20 Log path: M:ALOG2
Database: M:\DB2Wetstress020001,edb
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Server 3

Microsoft Exchange Jetstress 2013

Database backup Test Result Report

Database Backup Statistics - All

Clatabase Instance

Instance952.1
Instance952.2
Instanced52.3
Instance952.4
Instanced52.5
Instance952.6
Instanced52.7
Instance952.8
Instance952.9
Instance952.10
Instanced52.11
Instance952.12
Instanced52.13
Instance952.14
Instanced52.15
Instance952.16
Instance952.17
Instance952.18
Instanced52.19
Instance®52.20
Avg

Sum

Database Size [MBytes)
1011680.03
1011688.02
1011680.02
1011688.02
10116596.02
1011640.03
10116596.02
1011648.03
1011616.03
1011648.03
101167 2.02
1011672.03
1011648.02
1011632.03
1011680.02
1011656.02
1011656.032
1011616.032
1011664.032
1011648.02

Jetstress System Parameters

Thread Count

20

Minimum Database Cache 540.0 ME
Maximum Database Cache 5120.0 MB

Insert Operations
Delete Operations
Replace Operations

Read Operations
Lazy Commits

40%
20%0
3%

35%
70%

Elapsed Backup Time

0z

0z2:

Dz

0z2:

Dz

0z2:

Dz

0z2:

0z

0z2:

Dz

02:
0z2:
0z2:

Dz

0z2:

o1

:03:18
07:26
:01:26
05:26
:04:05
05:48
:03:16
07:00
:01:12
04:51
:07:12
10:20
11:00
33:39
:03:10
06:13
:57:33

02:00:58

o1

:58:16

02:01:37

MBytes Transferred/sec
136,74
132.31
128.84
134,42
135.89
134,01
136,78
132.76
139,10
135.04
132,54
1259.36
128.70
109,73
136,89
133.57
143,42
139.37
142,55
128.62
134,53
2690.63
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Database Configuration
Instance952.1 Log path: E:\LOGL
Database: E:\DBi1Vetstress001001,edb

Instance952,2 Log path: E:\LOG2
Database: E:\DB2etstress002001,edb

Instance952.3 Log path: F:\LOGL
Database: F:A\DB1Yetstress002001.edb

Instance952.4 Log path: F:\LOGZ
Database: FA\DB2Yetstress004001.edb

Instance952.5 Log path: G:\LOG1
Database: G:\DEB1etstress005001,edb

Instance852.6 Log path: G:\LOG2
Database: G:\DB2etstress006001,edb

Instance952.7 Log path: H:\LOGL
Database: HADEB1Wetstress007 001, edb

Instance952.8 Log path: H:\LOGZ
Database: H:ADB2Jetstress008001.edb

Instance952.9 Log path: I:'LOGL
Database: I:\DBiYVetstress009001.edb

Instance952.10 Log path: I:'WLOG2
Database: [:\DB2Yetstress010001.edb

Instance952.11 Log path: 1:WLOG1L
Database: J:\DB1Yetstress011001.edb

Instance952.12 Log path: J:\LOGE2
Database: J:\DBZ2Yetstress012001.edb

Instance952.13 Log path: K:\LOG1
Database: K:\DB1Yetstress012001,edb

Instance952.14 Log path: K:\LOGZ
Database: K:\DBE2etstress014001,edb

Instance852.15 Log path: L:\LOGL
Database: L:\DE1Wetstress015001,.edb

Instance952.16 Log path: L:ALOG2
Database: L:\DBE2Wetstress016001.edb

Instance952.17 Log path: M:\LOG1L
Database: M:\DB1Jetstress017001.edb

Instance952.18 Log path: M:\LOG2
Database: M:\DB2etstress018001.edb

Instance952,19 Log path: MN:WLOGL
Database: N:\DB1etstress019001,edb

Instance952.20 Log path: MN:\LOG2
Database: N:A\DB2etstress020001,edb
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Soft Recovery test Result Report

Server 1

Microsoft Exchange Jetstress 2013

SoftRecovery Test Result Report

Soft-Recovery Statistics -

Database Instance
Instance2904.1
Instance2904.2
Instance2204.3
Instance2904.4
Instance2904.5
Instance2004.6
Instance2004.7
Instance2904.8
Instance2904.9
Instance2904.10
Instance2004.11
Instance2004.12
Instance2904.13
Instance2004.14
Instance2904.15
Instance2904.16
Instance2904.17
Instance2004.183
Instance2904.19
Instance2904.20
Avg

Sum

Dell PowerEdge R720xd 12,000 Mailbox Resiliency Exchange 2013 Storage Solution

All
Log files replayed
01
S04
01
511
502
505
S04
507
S06
509
o035
505
510
502
03
01
o0&
02
S02
s06
504
10092

Elapsed seconds
2263.2183717
2764.2884777
2693.,7321887
2552.6867585
2602.3014296
2450.8828724
2423,1919031
227543793203
2423.7184168
2276.2668236
2424,242382
2278.8522488
2409.8091192
22444382103
2401.34014735
2236.25944711
23594.4329662
2248.57 536354
2422.677816
2282.4344011
2403.547
48070.9425902




Database Configuration
Instance2004.1 Log path: E:\LOG1
Database: E:\DB1Jetstress001001.edb

Instance2004.2 Log path: ENLOG2
Database: EX\DBE2Wetstress002001,edb

Instance2004.3 Log path: FALOGL
Database: F:ADB1Wetstress002001.edb

Instance2904.4 Log path: F:ALOGZ
Diatabase: F:\DB2WVetstress 004001 .edb

Instance2904.5 Log path: G:\LOG1
Database: G:\DB1etstress005001,edb

Instance2904.6 Log path: G:\LOGZ
Database: G:\DBE2etstress006001,edb

Instance2004.7 Log path: H:\LOG1
Database: H:ADB1Wetstress007 001,edb

Instance2004.8 Log path: H:\LOGZ2
Database: HADBZ2etstress008001,edb

Instance2004.9 Log path: I:WLOG1L
Database: [:\DB1etstress005001,.edb

Instance2004.10 Log path: I:WLOG2
Database: [:\DE2WJetstress010001,.edb

Instance2004.11 Log path: 1:WLOG1L
Database: J:\DB1\Jetstress011001.edb

Instance2904.12 Log path: 1:WLOG2
Database: J:\DB2etstress012001.edb

Instance2904.13 Log path: K:\LOG1
Database: K:\DB1Yetstress012001.edb

Instance2904.14 Log path: K:\LOGZ
Database: K:ADB2Yetstress014001,.edb

Instance2004.15 Log path: L:\LOG1
Database: L:\DB1Yetstress015001.edb

Instance2004.16 Log path: L:\LOGZ2
Database: L:\DE2Wetstress016001.edb

Instance2004.17 Log path: M:\LOG1L
Database: MADB1Jetstress017001,edb

Instance2004.18 Log path: M:\LOG2
Database: M\DB2Jetstress018001,edb

Instance2004.10 Log path: M:\LOG1
Database: M:\DB1Jetstress019001.edb

Instance2904.20 Log path: M:\LOGZ
Database: N:\DB2Vetstress020001,edb
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Server 2

Microsoft Exchange Jetstress 2013

SoftRecovery Test Result Report

Soft-Recovery Statistics - All

Database Instance
Instance5068.1
Instance5068.2
Instance5068.3
Instance5068.4
Instance5068.5
Instance5063.6
Instance5063.7
Instance5063.8
Instance5068.9
Instance5068.10
Instance5068.11
Instance5068.12
Instance5063.13
Instance5063.14
Instance5068.15
Instance5068.16
Instance5068.17
Instance5068.18
Instance5068.19
Instance5068.20
Avg

Sum
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Lag files replayed
503
506
S06
511
01
S0z
S03
oz
S0z
S04
507
507
07
05
=08
oz
S06
507
303
S05
05
10101

Elapsed seconds
2474, 1436129
2464,5794531
2417.5876144
2274,6966375
2422,7313626
2270,04599732
2443,2172479
2270,0499732
24054209604
2262.,318172
2471,0125713
23196010365
2427.6857324
2273.4004534
2427.4319208
2267 4766381
2398.68288325
2249916614
2410,3552796
2258.4401017
2360.443
47208.86832105




Database Configuration
Instance5068.1 Log path: E:\LOG1
Database: E:\DB1Jetstress001001.edb

Instance5068.2 Log path: E:\LOG2
Database: EX\DBE2Wetstress002001,edb

Instance5068.2 Log path: F:ALOGL
Database: FADB1Yetstress003001.edb

Instance3068.4 Log path: F:\LOGZ
Database: F:\DB2Vetstress004001.edb

Instance5068.5 Log path: G:\LOG1
Database: G:\DB1etstress005001,edb

Instance3068.6 Log path: G:\LOGZ
Database: G:\DB2etstress006001,edb

Instance5068.7 Log path: H:\LOG1
Database: H:A\DB1Wetstress007 001, edb

Instance5068.8 Log path: H:\LOGZ2
Database: H:ADB2etstress008001,edb

Instance5068.9 Log path: I:WLOG1L
Database: [:\DB1Yetstress009001,.edb

Instance5068.10 Log path: I:WLOG2
Database: [:\DE2Wetstress010001.edb

Instance3068.11 Log path: K:\LOG1
Database: K:\DB1etstress011001.edb

Instance3068.12 Log path: K:\LOGZ2
Database: K:\DB2Vetstress012001,edb

Instance3068.13 Log path: L:WLOGL
Database: L:\DB1Yetstress012001.edb

Instance3068.14 Log path: L:IWLOG2
Database: L:ADB2Yetstress014001.edb

Instance5068.15 Log path: M:\LOG1
Database: M:\DB1Yetstress015001.edb

Instance5068.16 Log path: M:\LOGZ2
Database: M:\DBZetstress016001.edb

Instance5068.17 Log path: M:\LOG1L
Database: M:\DB1Wetstress017001,edb

Instance5068.18 Log path: M:\LOG2
Database: M:\DBE2Wetstress012001,edb

Instance3068.10 Log path: O:\LOGL
Database: O:\DB1Jetstress019001.edb

Instance3068.20 Log path: O:\LOG2
Database: O:\DB2etstress020001.edb
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Server 3

Microsoft Exchange Jetstress 2013

SoftRecovery Test Result Report

Soft-Recovery Statistics - All

Database Instance
Instanced52.1
Instance952.2
Instanced52.3
Instance052.4
Instanced52.5
Instance952.6
Instanced52.7
Instanced52.8
Instanced52.9
Instance952.10
Instance852.11
Instance952.12
Instanced52.13
Instance952.14
Instanced52.15
Instance®52.16
Instanced52.17
Instance852.18
Instance852.19
Instance952.20
Avg

Sum
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Log files replayed
S509
502
so8
s07
S01
511
o513
So1
S01
510
510
512
S05
S0z
o512
S10
S509
S06
s02
so8
S06
10139

Elapsed seconds
2435.26427 54
2252.7216558
2433.9697734
2284,3801122
2414,.0863614
2291.09615974
2610,9415487
2426,4301791
2416.6524864
2282.0556451
1375.0145185
1368.7812642
1482.7629579
1386.0960861
1361.253253
12346,21293321
1262.02506132
1349,1351173
1352.2404478
1345.0241981
1878.816
375376.3141122




Database Configuration
Instance952.1 Log path: E:LOGL
Database: E:\DB1\Jetstress001001.edb

Instance952.2 Log path: E:WLOGZ
Database: E:\DB2\etstress002001,.edb

Instance952.3 Log path: F:WLOGL
Database: F:\DBE1Yetstress002001.edb

Instance852.4 Log path: F:\LOGZ
Database: F:\DB2etstress004001.edb

Instance852.5 Log path: G:\LOG1
Database: G:\DB1Jetstress005001.edb

Instance852.6 Log path: G:\LOG2
Database: G:\DBE2Jetstress006001,edb

Instance952.7 Log path: H:ALOGL
Database: H:\DB1Wetstress007001,edb

Instance952.8 Log path: H:ALOGZ
Database: H:\DB2Jetstress008001.edb

Instance952.9 Log path: I:WLOG1L
Database: I:\DBi1Vetstress003001.edb

Instance952.10 Log path: I:\LOG2
Database: I:\DB2etstress010001.edb

Instance952.11 Log path: J:\LOG1L
Database: J:\DB1Yetstress011001.edb

Instance852.12 Log path: J:\LOGZ
Database: J:\DB2etstress012001.edb

Instance852.13 Log path: K:\LOG1
Database: K:\DB1\Jetstress013001.edb

Instance852.14 Log path: K:WLOG2
Database: K:\DB2Jetstress014001,edb

Instance052.15 Log path: L:WLOGL
Database: L:\DE1Jetstress015001.edb

Instance952.16 Log path: L:ALOGZ
Database: L:ADB2etstress016001.edb

Instance952.17 Log path: M:\LOG1
Database: M:A\DB1etstress017001.edb

Instance952.18 Log path: M:\LOGZ2
Database: M:A\DB2etstress018001,edb

Instance952.19 Log path: M:LOGL
Database: N:\DB1Wetstress019001,edb

Instance852.20 Log path: M:A\LOGZ
Database: N:\DB2etstress020001,edb
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