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1 Overview

This technical paper provides information on Dell's storage solution for Microsoft® Exchange Server. This
solution is 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 technical paper 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.
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Features

This technical paper describes a tested and validated resilient storage solution for a 15,000 mailbox
Microsoft 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. There
can be 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 played on 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 in this document.

The solution presented here is a Mailbox Resiliency solution with single DAG and three copies of each
database spanning two sites: Local and Remote. The local site has two copies for each database: active and
passive, while the remote site has a passive copy of each database. The tested environment simulates up to
15,000 users with 4 Gigabyte (GB) Mailbox size and 150 messages a day, or 0.121 IOPS for every user,
including 20% headroom.

In this solution, Dell™ PowerEdge™ R620 servers attached to Dell PowerVault™ MD3260 enclosures are
used as the Mailbox servers, with Dell PowerVault™ MD3260 configured as the storage array that hosts the
Exchange mailbox databases. Each group of 4 PowerEdge R620 attached to a PowerVault™ MD3260
within the local site host one active copy of an Exchange 2013 database and transaction logs and one
passive copy of a peer group of 4 servers. The secondary passive copies of the local site databases are
hosted at the remote site.
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3  Solution Components

The presented solution employs Dell PowerEdgeTM R620 Servers and Dell PowerVault™MD3260 storage,
which are capable of meeting the high performance requirements of messaging deployments. The
presented solution is for up to 15,000 mailboxes of 4 GB each. The following sub-sections describe the
hardware components that are part of this Exchange solution.

3.1 Dell Powerkdge R620 Features

Dell PowerEdgeTM R620 is a 2-socket CPU, 1U, multi-purpose server, offering an excellent balance of
redundancy and value in a compact form factor. It is a most suitable hardware building block for any mid-
size or large business. It delivers enormous performance in a dense 1U form-factor, enabling larger and
more efficient databases and mail servers. Major features of the server/storage system include:

¢ Intel® Xeon® processor E5-2600 or E5-2600 v2 product family
e Dual processor sockets
e Upto 768 GB of Memory with 24 DIMMs
e Integrated RAID support through PERC H310, PERC H710, PERC H710P
e External HBA
o RAID - PERC H810
0 Non-RAID - 6 Gbps SAS HBA

e Up to three PCle 3.0 expansion slots
e Choice of NIC technologies

e Dell OpenManage™ Essentials and Dell Management Console, Dell OpenManage Power Center
and Dell OpenManage Connections

For more information, see Dell PowerEdge R620 Server product page.

3.2 Dell PowerVault MD3260 Features

The PowerVault MD3260 high-density enclosure is designed to scale the needs of applications requiring
large amounts of data storage. The MD3260 is a 60-drive, 4U standard rack enclosure. It can scale up to
180 hard drives in just 12U with two MD3060e enclosures that operate like a JBOD (just a bunch of disks).
The MD3 dense array series is available in the Fibre Channel, SAS and iSCSI front-end interface. The
solution described in this paper utilizes the SAS interface.

MD3260 supports SAS, near-line SAS (NL-SAS) and SSD drives. The ability to mix SAS, near-line SAS and
SSD drives within the same enclosure enables the user to blend drives to best suit their application storage
needs across three tiers of performance offerings. Non-disruptive and on-line firmware upgrades are
designed to enable high availability.
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The storage management software, PowerVault Modular Disk Storage Manager (MDSM), was used to
configure the storage for this solution. The MD storage management software has three major
components:

e Client management software
e Host-agent management software
e  Multi-path driver software.

The client management software contains the graphical user interface for managing the storage array. It
also contains an optional monitor service that sends alerts when an event occurs in the storage array.

The host-agent management software is installed on one or more hosts that are connected to the storage
arrays to enable in-band management. The host-agent management software, along with the Ethernet
connection on the host, provides another network management connection to the storage array, rather
than using the individual Ethernet connections on each RAID controller module in the storage array.

The multi-path driver is also referred to as the I/O path failover driver. With the redundant pair of active
RAID controller modules in a storage array, when you create a virtual disk, one of the RAID controller
modules is automatically or manually chosen to "own" the virtual disk. The I/O between the virtual disk and
the application host along the 1/O path is controlled by the RAID controller “owning” virtual disk. When a
component along the I/O path to a RAID controller module or the RAID controller module itself fails,
ownership of the virtual disks that had been assigned to that RAID controller module automatically transfer
to the other RAID controller module. The multi-path driver manages this failover process.

Figure 1 shows the view of disk groups, virtual disks, and the physical disks as displayed in PowerVault
Modular Disk Storage Manager. Figure 2 provides an overall summary view of the PowerVault MD3260. The
features of Dell PowerVault MD3260 are detailed in Table 1.
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Figure 1 MDSM view of disk groups and virtual disks and physical disks
%] x

Unnamed - Fowervault MO Storage Manager (Array Management) | =8

Sorage Arrvy Sevge He sings Hardeare Mositer Upgrade Help

<Unnameds

Suvenary ETERSERANIIIRERY jipt Mappiegs ardwars Setup

B Total Unconfigured Capacity

sohd iresl Congonents

e 14552 T8 . apacky for
sescutad phy companants
DriveTrpes: 8 Serial Atiached SCSI(SAS) e thyees
Bl Doy
Unassignesd physical disks: 348 Phrsca ik, .26 R, 0,725,523 60 | [
: sy Enclosure  Drawer St
@ ] ] 10
i a0 (Froed) k Voo Erle Corgmee
- Bys 208 o ' ’ Gikssise ks S5 0 e ki indohls
o 3 1
8 0 4 1"
- By :

o

zfzfz‘?z@c@s@cf_ d':\

wices Hust Mappings  1ardears Sutup

I svonmm dory ot v oo

Pk [ Vetud Deks on Duk Pocke: 010

ot Operations n Progrme =
&
Maramgermenh, Sellwans Yerseon [EETE- 2] " y rsiz
i %
olon Mok Pt Vergior: (17.69.47, 601 . S
o, 4 Totd Magpatie vt sks: 79 s Tyga:
[ the vt Cobs (usediilomed): 0 /%12
O ree “
selics Py
s w0

Trighs Avpdabde ) 1
Frisk dctrom 0
Erabled @ '
Disstied & z
Mgt Brombgn Fostire Bianning vour Confiourstion

e

[Fromim Fastner- 0 Gl 8 20

Dell PowerVault MD3260 15,000 Mailbox Resiliency Microsoft Exchange 2013 Storage Solution



Table 1 Dell PowerVault MD3260 Features
Feature Details
4U, 60 drive SAS high e Five horizontal drawers with 12 drives per drawer.

density enclosure

e Designed to fit standard 1000mm cabinets (32" max depth).

6 Gb/s SAS-based
storage system

Provides a high availability and high capacity storage offering when
using 6 GB near-line SAS drives.

Ports

Eight 6 GB/s SAS ports (4 per each controller)

Scales to support up to
180 3.5-in or 2.5-in
SAS drives (drive
carriers required)

e Up to 120 drive slots are supported as part of the base; moving
from 121-180 drive slots requires purchase of the Premium
Feature Key (PFK) for firmware.

e High performance SAS drives, NL-SAS drives, SEDs and SSDs
(3.5"/10K or 15K drives not supported).

e Configuration supports up to two additional MD3060e’s.

Support for SAS, near-
line SAS and Solid
State Disk drives

The ability to mix SAS, near-line SAS and SSD drives within the same
enclosure supports a user’s ability to blend drives to best suit their
applications’ storage needs across three tiers of performance offerings.

Non-disruptive, on-
line firmware upgrades

Improved data availability

High Performance
Tiering software is part
of the base features of
this model

Increases system performance

SSD Cache- included
as part of High
Performance Tiering-
HPT

Increases execution speed of applications by caching previously read
data.

Thin Provisioning

e Allocate and consume physical storage capacity as needed.

e Thin virtual disk can only be created from a disk pool.

e Allows you to reduce the likelihood of having excess, unused
capacity in the disk pool.

Support for self-
encrypting drives (SED)

For securing data at rest.
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Feature

Details

VMware VAAI support

e The ability to integrate array commands with VMware, allowing
for an increased number of VM's.
e Reduces SAN traffic as functions are executed in the array.

Dynamic Disk Pools

e Dynamically rebalances in the event of a drive failure.
e Allows for the creation of pools without the complexity of RAID
e Enables Thin Provisioning.

Asymmetric Logical
Unit Access (ALUA)

Asymmetric Logical Unit Access (ALUA)

Figure 3 shows the MD3260 front and back view.

Figure 3 Dell PowerVault MD3260 front and back view
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4

Solution Description

In this solution, Dell PowerEdge R620 servers and PowerVault MD3260 storage array using 3.5" NL-SAS
hard drives are configured for the Mailbox Server Role. The Mailbox Server Role connects to the MD3260
through Dell 6 Gbps SAS HBAs in the R620 PCle slots. The internal drives on the PowerEdge R620 are
configured as RAID drives and are used to host the operating system, application bits, and Exchange
Transport Database. A total of 12 PowerEdge R620 servers are in the DAG, with a group of four PowerEdge
R620 systems connected to each MD3260. The presented solution utilizes 14 3.5" 7.2K RPM NL-SAS disks
per DAG member, along with 2 of the 3.5" LFF 7.2KRPM NL-SAS disks for global hot spares and 2 for restore
volumes shared among DAG members attached to PowerVault MD3260 storage arrays.

Details of the high-level solution design are as follows:

12-member DAG across two sites

Site resilient DAG configuration with 2 local copies and 1 remote copy per database

8 DAG members configured at local site in active/active configuration

4 DAG members configured at remote site with passive copies

14 disk drives (in 7 RAID 1 virtual disks) for Exchange database and its transaction logs assigned to
each DAG member(server)

This solution has a 3-copy DAG layout with Exchange Servers distributed between two sites: Local and
Remote. Each server node has 7—RAID 1 LUNs hosting 7 active and 7 passive databases. Each of these
databases hosts 268 users with a 4GB mailbox each. Thus, a single server can accommodate 1875 users
during normal operating conditions. Eight such servers placed in the local site provide Exchange Mailbox
Services for 15,000 users. The mailbox user profile tested was 150 messages a day, or 0.121 transactions
per user, which included a 20% IO headroom.

Figure 4 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 as shown. The local site has
two database copies of each of the databases, one active and other passive. The remote site holds one
passive copy of each of the databases

Dell PowerVault MD3260 15,000 Mailbox Resiliency Microsoft Exchange 2013 Storage Solution
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Figure 4 Database Availability Group architectural diagram
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Figure 4 shows the logical diagram of the solution on the local site and remote site. The local site has eight

PowerEdge R620 servers. The remote site has four PowerEdge R620 servers. The first group of 4

PowerEdge R620 servers at the local site is Serverl thru Server4, and the second group of PowerEdge R620

at the local site are Server5 thru Server8. The Exchange database copies at the local site server are

distributed in such a way that each database and its passive copy is on a separate server group and storage
enclosure. In the event that the members of a PowerEdge R620 group or the PowerVault MD3260 storage
enclosure they are attached to is brought down for maintenance at the local site, it is not necessary for the
remote site passive database copies to be activated. Active database copies on the Serverl thru Server4
group have their local passive copies hosted on the Server5 thru Server8 group. Conversely, the Server5

thru Server8 group active database copies have their local passive copies hosted on the Serverl thru

Server4 group. The remote site server group hosts the secondary passive copies of all local site databases.

Each of the hosts is designed in such a way that it can handle twice the normal server load of up to 3,750

users. Thus, the tested configuration simulated the failure case in which a local site is completely

unavailable and all the databases are activated on the remote site.
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Figure 5 describes the scenario where a local site is completely unavailable. In this case, the databases on
the remote site are activated. These server hosts are designed so that each host is capable of handling 3750

users in this worst-case scenario. Thus, a total of 15,000 users could be handled by servers located in the
remote site. This worst-case scenario is is validated as part of the ESRP.

Figure 5 With all eight servers unavailable at the Local Site

Remote Site
(Passive)

Local Site (2 copy Active + Passive)

| Do
=

Server 9 — Server 12

==

L 3rver 1 — Server 4 Server 5 — Server 8

—~

g IaNlag

o

MD 3260 MD 3260

. Active

Local
Passive

Remote
Passive

Table 2 shows the database layout across all 12 server hosts. Each server hosts 14 Databases, with 7 active
and 7 passive databases on the eight servers in the local site and all passive databases on the remote site.
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Table 2

Database/Transaction Log layout across servers in DAG
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Database| Active

Name | Server
DB1 Serverl
DB2 Server2
DB3 Server3
DB4 Serverd
DBS ServerS
DB6 Server6
DB7 Server?
DB8 Server8
DB9 Serverl
DB10 Server2
DB11 Server3
DB12 Serverd
DB13 Server5
DB14 Serveré
DB15 Server?
DB16 Server8
DB17 Serverl
DB18 Server2
DB19 Server3
DB20 Server4
DB21 Server5
DB22 Server6
DB23 Server?
DB24 Server8
DB25 Serverl
DB26 Server2
DB27 Server3
DB28 Serverd
DB29 Server5
DB30 Server6
DB31 Server?
DB32 Server8
DB33 Serverl
DB34 Server2
DB35 Server3
DB36 Serverd
DB37 Server5
DB38 Server6
DB39 Server?
DB40 Server8
DB41 Serverl
DB42 Server2
DB43 Server3
DB44 Serverd
DB45 Server5
DB46 Serveré
DB47 Server?
DB48 Server8
DB49 Serverl
DB50 Server2
DB51 Server3
DB52 Serverd
DB53 Server5
DB54 Server6
DB55 Server?7
DB56 Server8
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4.2 Storage Sizing
Storage sizing typically involves the type of RAID, type of disks and the number of disks, both from
aCapacity 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 |OPS. Storage design
also depends on the actual size of the mailbox on the disk, content indexing space and Log space required.
Microsoft Exchange 2013 Server Role Requirements Calculator can be used to derive the required IOPS for
a particular user profile. Figure 5 shows the Mailbox Calculator output for 15,000 users with 150
messages/day profile. The recommended IOPS per server is 452. This will be the target IOPs that will be
verified and tested as part of ESRP Jetstress verification. More details on this are provided in Section 6.

Figure 6 Recommended IOPS from the Microsoft Exchange 2013 Server Role Requirements Calculator

Role Requirements Results Pane - Log, Disk Space, and 10 Reguirements

| /Database | /sewer | /DAG | [Environment |
i 10446 73125 585000 585000

User Transaction Logs Generated / Day <
(Average Move Mailbox Transaction Logs Generated / Day i 1717 12021 965171 96171
(Average Transaction Logs Generated / Day i 12164 85146 681171 681171,
_mmz-__-_mm_-m-
Space Req 5150 GB 5150 GB
Datahﬂse Space Required 1174 GB 15436 G-B 197227 GB 197227 GB
N
Log Space Required 42 GB 593 GB 7114 GB 7114 GB
.
Database+Log Volume Space Required 1775GB 24845 GB 298138 GB 298138 GB
.
Log Volume Space Required 0GB 0GB 0Ge 0GB
Restore Volume Space Required - 1280 GB 15364 GB 15364 GB,
Total Database Required |OPS 5427
.
Total Log Required IOPS 7 96 1155 1!.55
Database Read /0 Percentage a 0% - = =
.
h i Datak Mai e Tt I i 1OMB/s 14 MB/s 168 MB/s 168 MB/s,

4.3 Recommended Hardware Configuration

Based on the solution requirements as detailed in the previous sections, Table 3 and Table 4 provide the
detailed server and storage configuration. Additionally, the firmware and driver versions are provided for the
tested solution.

Table 3 Exchange Server Configuration

VL EHESEIE (SIS SEryer Dell PowerEdge R620 server
System
CPU 2x2.5GHz
Intel 10-core Intel® Xeon® processor E5-2670 V2
Memory Up to 160 GB DDR3
Networking Broadcom 5720 1 GbE QP

Dell PowerVault MD3260 15,000 Mailbox Resiliency Microsoft Exchange 2013 Storage Solution @
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Form Factor

1U

RAID Controller

Dell PowerEdge RAID Controller H710P (Firmware version:
Firmware 6.2.0-00007) Driver version 6.600.21.08

Internal Disks

2x12TB SAS 2.5-inch 10K RPM disk drives (Operating
System)

Systems Management

iDRACY Express or iDRAC7Y Enterprise

Host Bust Controller (HBA) Dell 6 Gbps SAS HBA
connecting to PoweVault MD3260

Table 4  Storage Subsystem configuration (per storage enclosure)

Storage System

Dell PowerVault MD3260

Disks

60 x 4 TB 7.2K RPM NL-SAS 3.5" disk:
e 56 x4TB7.2KRPM NL-SAS 3.5" drive in RAID 1 (for DB and Log)
o 2x4TB7.2KRPM NL-SAS 3.5-inch drive (for Restore LUN)
o 2x4TB7.2KRPM NL-SAS 3.5-inch drive (for Global Hot-spare)

Storage Controller

Dual, active/active SAS controllers in a 4U, 60 drive enclosure; High
Performance Tiering standard on base

Dell PowerVault MD3260 15,000 Mailbox Resiliency Microsoft Exchange 2013 Storage Solution




5 Targeted Customer Profile

This solution is intended for mid-size to large organizations hosting up to 15,000 Exchange 2013
mailboxes. The configuration used for testing was as follows:

e Number of mailboxes: 15,000

e Number of Sites : 2 ( Local and Remote)

e Number of Servers in each site : 8 in local and 4 in remote

o Number of hosts attached to each storage system: 4

e User |O profile: 150 messages sent and received or 0.121 1/O operations per second per
mailbox (This includes 20% IO headroom factor)

e 4 GB Mailbox quota per mailbox

e 24x7 Background Database Maintenance enabled

e Data Availability Group (DAG) for Mailbox Resiliency (3 copies simulated)

5.1 Tested User Profile

The tested user profile was 0.121 IOPS per user with a 4 GB mailbox size. This 10 profile for Exchange 2013
represents about 150 messages (sent/received) per mailbox per day and accounts for additional 20% 10
headroom. 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 eight of the Exchange Server 2013 DAG
members go offline 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 3750 active
mailboxes on the same Exchange 2013 Server. The target IOPs per server for the given profile was 452.
The achieved IOPs were 633--which is much higher than the target--and the solution stillmaintained read
and write latencies well within the recommended thresholds. The following tables summarize the testing
environment.

Table 5  Simulated Exchange Configuration

Feature Specification

Number of Exchange mailboxes simulated 15,000 (at 4GB mailbox size each)

Number of Database Availability Groups (DAGs) |1

Dell PowerVault MD3260 15,000 Mailbox Resiliency Microsoft Exchange 2013 Storage Solution



Feature

Specification

Number of Sites

2 ( Local and Remote)

Number of servers/DAG

12 (4 Tested) ( 8 Local and 4 Remote)

Number of active mailboxes/server

1,875 (during normal operations) & 3750
(during site failure)

Number of databases/server

14 (7 active, 7 passive)

Number of copies/database

3 (2 in Local and 1 in remote site)

Number of mailboxes/database

268

Simulated profile: IOPS/mailbox

0.121 (150 messages/day)
This includes 20% IO headroom factor

Database/Log LUN size

3725.4 GB

Number of LUNs per server

Number of DBs per LUN

2 (one active, one passive)

Background database maintenance (BDM)

Tested with BDM enabled

Total database size for performance testing

1076 GB per DB
58.86 TB total

Dell PowerVault MD3260 15,000 Mailbox Resiliency Microsoft Exchange 2013 Storage Solution
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Feature

Specification

% storage capacity used by Exchange database

58.86TB/101.87
57.78%

Table 6  Storage and Server Hardware

Feature

Specification

Storage Connectivity

SAS

Storage model and OS/firmware revision

Dell PowerVault MD3260
Firmware Version 7.84.47.60

Storage cache

4 GB per controller

Number of storage controllers

2

Number of storage ports

8 (four per controller)

Maximum bandwidth of storage connectivity
to host

6 Gb/s per port

Switch type/model/firmware revision

NA

HBA model and firmware

Dell 6GB-SAS-HBA
2.0.35.10, A03

Number of HBA's/host

1 dual port SAS HBA

Host server type

2 CPU 10-core Intel® Xeon® processor E5-
2670 V2

Total number of disks tested in solution

56 (14 per server)

Maximum number of spindles can be hosted
in the storage

60 x 3.5" HDD
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Table 7 Storage and Server Software

Feature Specification
HBA driver 2.0.55.84

HBA QueueTarget Setting N/A

HBA QueueDepth Setting N/A

Multi-Pathing

Windows Server " 2012 MPIO

Host OS

Windows Server™ 2012 datacenter X64 Edition

ESE.dll file version

15.00.0775.028

Replication solution hame/version

N/A

Table 8  Storage Disk Configuration (Mailbox Store Disks)

Feature

Specification

Disk type, speed and firmware revision

DELL 7.2K 3.5" RPM 4 TB NL-SAS
Model — ST4000NMO0023

Raw capacity per disk (GB)

47TB

Number of physical disks in test

56 (14 per Server)

Total raw storage capacity (TB)

56 TB per Server

224 TB Total
Number of disks per LUN 2
Raid level RAID 1 pairs

Total formatted capacity

3725 GB / LUN
101.86 TB Total/ array

Storage capacity utilization

101.86 TB/224 TB = 45.5%
Formatted Capacity / Total raw capacity

Database capacity utilization

56*(1.05)TB/101.86TB=57.75%
Total Database size / Total formatted capacity
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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 Datacenter 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 I/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 increases in system memory. This decrease in database IOPS is primarily
caused by a decrease in database reads.

Even with the decrease in database IOPS, 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 supportting 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 I/O subsystem performance:

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

e During testing, the database and log folders shared the same physical disk. Other testing indicated
that separating the database folders from log folders onto 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 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, see http://technet.microsoft.com/en-
us/library/ee832792(v=exchg.150).aspx
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5.4 Backup Strategy

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.

For the purposes of this solution, the backup test simulated Exchange VSS backup, and measured the
streaming read performance of the database disks.
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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 to check Reliability tests runs for 24 hours. The goal is to verify that
the 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 the storage to respond to an IO 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 642.

As part of the ESRP framework, the Stress Test was also performed. The duration of the test was 24 hours,
with a target IOPS of 0.121, or 452, IOPs per server. The achieved IOPs were around 0.169 IOPs, or 633
IOPs, per server, s well above the target IOPs. The Stress Test Result Report is also provided for reference.

6.3 Individual Server Metrics

The sum of 1/O’s across Storage Groups and the average latency across all Storage Groups on a per server
basis is detailed in Table 9.

Table 9 Individual Server Metrics

Serverl:
Database 170
Target Database Disk Transfers/sec 452
Achieved Database Disks Transfers/sec 642
Database Disks Reads/sec 4411

Dell PowerVault MD3260 15,000 Mailbox Resiliency Microsoft Exchange 2013 Storage Solution



Database Disks Writes/sec 200.9
Average Database Disk Read Latency (ms) 15.4
Average Database Disk Write Latency (ms) 7.4
Transaction Log I/O
Log Disks Writes/sec 47.3
Average Log Disk Write Latency (ms) 2.4
Server 2 :
Database 170
Target Database Disk Transfers/sec 452
Database Disks Transfers/sec 632
Database Disks Reads/sec 436
Database Disks Writes/sec 196
Average Database Disk Read Latency (ms) 16.3
Average Database Disk Write Latency (ms) 12.8
Transaction Log I/O
Log Disks Writes/sec 44
Average Log Disk Write Latency (ms) 2.9
Server 3 :
Database 170
Target Database Disk Transfers/sec 452
Database Disks Transfers/sec 630.7
Database Disks Reads/sec 433.6
Database Disks Writes/sec 197.1
Average Database Disk Read Latency (ms) 16.0
Average Database Disk Write Latency (ms) 8.7

Transaction Log I/O
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Log Disks Writes/sec 46.4

Average Log Disk Write Latency (ms) 1.4

Server 4 :

Database 170

Target Database Disk Transfers/sec 452
Database Disks Transfers/sec 633.1
Database Disks Reads/sec 435.2
Database Disks Writes/sec 1979
Average Database Disk Read Latency (ms) 159
Average Database Disk Write Latency (ms) 8.9

Transaction Log I/O

Log Disks Writes/sec 46.6

Average Log Disk Write Latency (ms) 2.5

6.3.1 Aggregate Performance across all servers/DAGs Metrics

Table 10 shows the aggregated results of the I/Os across the four servers in the solution and the average
latency across all servers in solution.

Table 10 Aggregated Performance Metrics across all Servers

Database 170

Database Disks Transfers/sec 2537.8
Database Disks Reads/sec 1745.9
Database Disks Writes/sec 791.9
Average Database Disk Read Latency (ms) 15.9
Average Database Disk Write Latency (ms) 9.45

Transaction Log I/O

Log Disks Writes/sec 184.3

Average Log Disk Write Latency (ms) 2.3
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6.4 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).

6.5 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 11  Database Backup Test Metrics

Average MB read/sec per database 65.1
Average MB read/sec total per server 911.4

6.6 SoftRecovery 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 508 log files played in a single storage group. Each log file is 1
MB in size.

Table 12 SoftRecovery Test metrics

Average number of Log files played 506
Average time to play one Log file (sec) 3.5
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7/

Conclusion

This ESRP document presents a tested and validated Exchange solution for 15,000 mailboxes with 4GB
mailbox size supporting up to 150 messages/day in a 3 copy DAG. The solution uses groups of 4 Dell
PowerEdge R620 servers attached to a PowerVault MD3260 storage array 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 test results show that the proposed solution is more than capable of delivering the IOPs and meeting
the capacity requirements to support 15,000 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, and the tests are not designed to
deliver the maximum throughput for a given solution. Rather, is the tests are focused on producing
recommendations from vendors for Exchange application. The data presented in this document should not
be used for direct comparisons among solutions.
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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 sharing knowledge, best practices and information about Dell products and installations.
3. Referenced or recommended Dell publications:
a. Dell PowerVault MD 3260
b. Dell Unified Communication and Collaboration website
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A Performance Test Result Report

Al Server 1

Microsoft Exchange Jetstress 2013
Performance Test Result Report

Test Summary

Overall Test Result  Pass

Hachine Name HOST- 1

Tesk Description Serverl
3 Capy DAG [2 Local Sete + 1 Remate Sita)
12 Servers (& Lacal Site = 4 Remate Site)
3750 Muilbaxes/Server
4 GB Mailbox Size
150 Messages a Day
0.128 1OPs mestad
14 DEBs per Server

Test Start Tinse 2/3/2014 4:20:54 PM

Test End Time: 2/9/2014 5:51:11 PM

Collection Start Time 2/3/2014 4:27:55 PM

Collection End Time 2/5/2014 6:27:58 PM

Jetstress Version  15.00.0775.000

ESE Version 15.00.0712.008

Operating System  Windows Server 2012 Datacenter [5.2.5200.0)

Performance Log  C:\Program Files\Exchange Jetstress\ESRP-Final\Performance 2014 2 5 16 21 27.hlg

Database Sizing and Throwghput
Achieved Transactional 10 per Second £23.738
Target Transactional 1/0 per Second 45373

Initial Database Size (bytes) 16174214414336
Final Database Size [bytes) 16176110239744
Database Files [Count) 14

Jetstress System Parameters

Theead Count 16
Minimum Database Cache 4480 MB
Maximum Database Cache 3584.0 ME
Insert Operations 40%
Delete Operations 20%
Replace Operations 5%

Read Dperations 35%

Lazy Commits 70%

Rum Background Database Maintenance True
Mursiber of Copées per Database 3
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Database Configuration

Instance3088.1 Log pat
Databa

\databzses\DBL
\databases\DB1 Detstrass001001.2db

Instance3068.2 Log path: C:\datzbases\DBZ
Database: C:\databases\DB2etstress002001,ech

Instance3068.3 Log path: C:\databases\DB3

\databases|DB3 Uetstrass003001,2db

Instance3068.4

Instance3068.5

Instance3068.6 Log path: C:\databases\DBS
\databases|DBE etstrass006001,2db

Instance3068.7

Instance3068.8 datzbases\DBE

\databases\ DB etstrass008001,2db

Instance3068.9 Log path: C:\databases\DBY
Database: Ci\databases\DB3 Uetstress003001.ech

Instance3068.10 Log path: C:\datzbases\DB10

Database: C:\databases\DB 10\ etstress010001 2db
Instance3068.11 Log path: C:\datzbases\DB1L
Database: C:\databases\DB11\atstress011001 edh

Instance3068.12 Log pat
Database:

databases\DB12
\datsbases|DB12\etstress012001 ach

Instance3068.13 Log path: C:\databases\DB13

Database: C:\databzses\DB13\atstrezs013001 2db
Instance3068.14 Log path: C:\datzbases\DB14

Database: C:\databases\DB14Vetstress014001 edb

Trensactionl /0 Performance

MSExchange Database 1/0 Datzbase Reads Average
Instances Latency (msec)
Instance3068.1 15.142
Instance3068.2 16,003
Instance3068.3 15,527
Instance3068.4 16151
Instance3068.5 14,346
Instance3068.6 15774
Instance3068.7 15,428
Instance3063.8 15.927
Instance3068.0 15478
Instance3068.10 16,090
Instance3068.11 15,639
Instance3068.12 16173
Instance3068.13 15442
Instance3063.14 16.006

1/0 Database Writes Average
Latency (msec)
7.448

6763

8742

7.947

7713

7682

117

6960

7.504

7368

6631

6942

7747

8367

1/0 Datzbase
Reads/sec
21074
31,269
31,201
30946
30,991
31,152
21,131
31400
31,042
31,153
30,345
31255
31,048

21,021

/0 Database
Writes/sec
14.019
14,306
14.166
14.078
14,148
14,143
14.053
14,516
14.053
14133
13.950
14.372
13998
14,164

1/0 Datzhase Reads Average
Bytes
33393779
33590.911
33666816
133632500
33584.133
33607.308
32491375
133606.668
33691175
33363.261
133606.330
33704259
33608464

23574.780

1/0 Database Writes Average
Bytes
33540.736
35514123
35504583
35570.269
35573.991
35502.129
33536.006
35476.606
33509.987
359541001
35525.347
33577.947
35610434
35523.275

1/0 Log Reads Average Latency
[msec)

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

0.000

1/0 Log Writes Average Latency
(msec)
2445
2308
2143
2257
1,989
2116
2333
2296
2973
2423
2252
2429
2639
2399
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1/0 Log
Reads/sec
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

1/0 Log
Writes/sec
3.304
2382
3.298
3.327
3348
3.298
3.328
3.391
3.307
3313
3.307
3.394
3.254

2274

1/0 Log Reads Average
Bytes
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

1/0 Log Writes Average
Bytes
20701929
20441493
20635165
20780.654
20807.163
20780405
20480,630
20434034
21016451
20386633
20764851
20689.612
21030443
20362015
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Background Database Maintznance 1/0 Pey

MSExchange Database == Instances |Database Maintznance I0 Reads/zec
Instanca3068.1 9,030 261851560
Instance3068.2 8.952 261775.563
Instanca3068.3 9.013 261811641
Instanca30684 8.982 261834130
Instance3068.3 9.084 261810332
Instanca3068.6 9.011 261757074
Instanca3068.7 9.008 261720613
Instance30688 8.938 261750979
Instance3068.0 8.981 261718300
Instanca3068.10 8.923 261742078
Instanca3068.11 8.977 261887308
Instance3068.12 8.998 261788.191
Instanca3068.13 9.026 261765923
Instanca3068.14 9.024 261827000
Log Replication 1/0 Performance
MSExchange Database == Instances|[/0 Log Reads/zec|1/0 Log Reads Averag Bytes
Instanca3068.1 0,380 113743.842
Instance3068.2 0.583 113361703
Instanca3068.3 0575 111902111
Instancad068.4 0,588 114863971
Instance2068.3 0388 114769.100
Instanca3068.6 0,580 112875.172
Instanca3068.7 0378 112822976
Instance30688 0,588 114334.763
Instance3068.0 0.583 114764128
Instanca3068.10 0578 112822976
Instanca3068.11 0383 113361703
Instance3068.12 0.388 114857.271
Instanca3068.13 0578 112388642
Instanca3068.14 0583 114282.369
Totel 1/0 Performance

MSExchange Database == 1/0 Database Reacs Average 1/0 Datzbase Writes Average
Instances Latency [msec| Latency (msec)
Instanca3068.1 15.142 7448
Instance3068.2 16,005 6763
Instance3068.3 15.527 8742
Instanca30684 16151 1547
Instanca3068.5 14,946 1713
Instance3068.6 15774 1,682
Instanca3068.7 15428 7771
Instanca3068.8 15.927 6960
Instance20689 13478 7,304
Instance3068.10 16,090 7.368
Instanca3068.11 15,639 6631
Instance3068.12 16173 6,942
Instance3068.13 15.442 1747
Instanca3068.14 16.006 8367

Host System Perfarmance
Counter Average Minimum Maximum
% Processor Time 1571 0754 3382
Available MBytes 26399630 126377000 26911,000
Fyeegy;tem pagg" ble Entrie 5558533385 555851000 555856.000
Transition Pages RePurposed sac| 0,000 0,000 0.000
Paol Nanpaged Bytes 234303249,537|234237952.000|234586112.000
Pool Paged Bytes 117272387.875|117264384.000|117346304.000
Database Page Fault Stalls/sec |0.000 0,000 0.000

IDatabase Maintznance 10 Reads Average Bytes

1/0 Database
Reads/sec

40,124
40221
40214
29.927
140,073
40,163
140,140
140,358
140,023
140,093
29.922
140,253
140,084

140,055

1/0 Datzbase
Writes|sec

14,019
14,306
14,166
14,078
14,148
14,143
14,055
14316
14,033
14133
13.350
14372
13.398
14,164

1/0 Datzbase Reads Average
Bytes
85080.083
84378.330
84798528
84967.111
83317132
84806654
84711.860
84246640
84860798
84438228
84938.788
84690.346
83041439
84999.296

1/0 Datzhase Writes Aversge
Bytes
35540.736
35514.125
35504983
35570.269
35573.991
35502.129
35556.008
35476.606
33309987
35541001
35325347
33577941
33610454
35523.215

1/0 Log Reads Avarage Latzncy
(msec)

0843
0.885
0847
0784
1176
0671
0337
0849
1133
0943
073
1010
0729
0.800

1/0 Log Writes Average Latency
(msec)

2445
2,308
2,143
2,251
1.989
2116
2,233
2,296
2973
2423
2,292
2429
2,639
2,299

1/0 Log
Reads/sec
0,580
0,583
0.573
0,588
0,588
0,380
0578
0.588
0,383
0.578
0,583
0,588
0.578
0,585

1/0 Lag
Writes|sec
2,304
3,382
3.298
2327
3,348
3,298
3328
3391
3,307
2315
3307
3,394
3.254
2,374

1/0 Log Reads Average
Bytes
113743.842
113361.703
111902.111
114863.971
114769.100
112875172
112822.376
114334.763
114764.128
112822.976
113361.702
114857.271
112388.642
114282.569

1/0 Log Writes Average
Bytes
20701829
20441,493
20635165
20780654
120807.163
20780,405
120430,630
20434,094
21016431
20386,655
20764,831
20683.612
121050449

20562.015
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TastLeg
2097014 4:70:54 DM - Braparing for tasting ..
0% PM - Amaching éacabases ...
0994 Freperstioes fir tastiog are complete.
08 DM -- Starting transaction Sispatch ..
U9 PM - Uatabase cache sethngs: (mnimum: 445.0 ME. Raamun: 3.5 GH)
0% PM - Datahase fush thresholés: (searc: 338 M8, step: 71.7 MB]
27 PM - Datsbase read latency thresholds: (sversge: 20 masc/resd, muimun: 100 masciresd).
27 DM -- Lag wita latancy thrashalés: (avarage: 10 msscfwrits, maximum: 100 miscfurita).
29 PM - Ugerabon moc: Sessiens Lb, Leserts 40%. Deletes 20%. Reglaces 3%. Heads 35%. Lazy Camits /0%,
29 PM -~ Perfurmante logging staned fintervel: 13000 ms).
29PM - Attining wmu.
5300 - bass Cachs Siza Last: 338547 Baund: 0, wppes baund: neas)
00 PM - m"mn:elmlm has ended,
2/9/2014 6:50:45 PH -- Jetlnterup balch bansaction stals: 3673, 9673, 96735, 9673, 3674, 9674, 3674, 9674, 3674, 5674, 3674, 3674, 3574 and 53674,
2/9/2014 £150116 PM - Dizpatching transactieas ends.
2/9/2014 6:50:48 DM -- Shutting down databases ..
292014 11 PM -~ 1 (camglete). £3068.2 (complete). {complate).

[complete). Instanced0sy.a [complete). 058, [complese)

(comglete].

[complete], IasLance3068.13 (camplete] amd Instence3062.14 [comphete]
2/9/2014 €1510:111 PM -~ CiPragram Files'Ewchange Jetstress\ESRP-FinalNerhrmance 2014 2 & 16 21 27.b; has 504 samples,
11 DM - Crasting test rapest ..
19 PM -~ 1 has 13,1 fer FAverage Latency.
13 PM -~ Instanuel068.1 has 24 for 10 Log Writes Average Latency,
2/9/2014 s.snmw -~ Instance2068.1 has 24 far L0 Leg Reads Average Latency.

- Thas 1R der Lyerags |stency.
19 Pﬂ - Instance3068.2 has 2.3 for 1'0 Leg Writes Average Latency,
197 Instinced0GE2 has 2.3 for O Lag Resds Average Litency.
19 PM - Thaz 15.5 6 i ferage Latancy,
15 DM - InstanceRAR T has 7.1 far 1) Lag Writes Average |stency.
19 PM - Insrance3068.3 has 2.1 hr 1oL End; Aerage Lateacy.
1994 4hes 162 B s Average Latancy,
1500 - Ingtance3068 4 has 23 Far 0 Leg Writas Avarage Latancy.
149 UM -~ InstancaiRi S has 2.2 far 100 Lag Keads Quarags Lateacy.
19 PM -~ 14.9fr FAverage Latency.
19PM - InstanceD0GES has 2.0 for 10 Log Writes Aversge Latency.
19 DM - Instanca306%5 has 2.0 for L0 Lag Rasds Avarags Latsacy.
19 PM - has 138 far FAwverage Latency,
15 P -~ Instance3068.6 has 2.1 for 10 Loy Writes Aversge Latency.
197 Instinced0GEG has 2.1 for O Lag Resds Average Litency.
190M - 7 has 1546 Hwaraga Latancy.
19 PM - Instance3UBE.7 has L4 for LU Log Writes Average Latency.
13 PH - InstanceB067 hes 24 fo 110 Log Reeds Average Latency.
19 PM - 1586 uerage Latancy,
19 DM - Ingtanca3068 8 has 23 for LD Lag Writas Avaraga Latancy.
19 PM - Instance3UBE.S has 2.3 for LU Log Reads Averape Latency.
13 PM -~ Instanuel068.5 has 15.5 for 10 Distabase Feads Averege Latency,
19 PM - Instance3068.5 has 3.0 far LD Lag Writes Average Latency.
19 DM - InstanceRIAR 9 has 20 far 1100 Lag Reads Auerags L ateacy.
19 PM - Instance30BE.10 kas 1.1 for LU Database Keads Averape Latency.
13 PM -~ Instanuel3068.10 bas 24 for 10 Log Wries Average Latency.
232014 £i5815 PM - 10 bas 24 far 10 Log Reads
15 PM -~ InstanceRNAR.11 has 15.6 for [0 Datahass Reads Auerags L ateary.
nseance3064.11 kas 2.3 for L0 Log Writes Average Lacency.
15 PM -~ InstunceB068.11 bhas 2.3 fr /0 Lg et muq,- um;.
2/9/2014 £150119 PM -~ 12 bas 16.2 hor
15 PM -~ InstanceRNRR 17 has 2.4 for [/0) Lng Writes Averags | ateary.
19 PM -+ Instance3068.02 has 24 fr 0 Log Iulds nmn! um
19 P 13kaz 154 Fr ten
29/2014 s.snmw-- 13h Far 10 Leg Writas A4 Lat

- 13 has 26 for 1/0 Log Reads
19 Pﬂ = Instance3068.14 bas 16.0 for L/O Darabase rets R\-m umm
19PM - InstancedDGE.14 kas 24 for 10 Log Writes Average Latency.
19 DM - Instance3068: 14 kas 2.4 far 10 Log Raads Average Latancy.
19 M -~ Test has 1) Mawmun (3tabass Fags Fault Stalls/sar.
19 PM -~ The test has 0 Database Page Faulk Stalls/sec samgles hicher thaa 0.
19 PM - C:\Program Ciles\Cuchange Jetstress\DIRP Mingl\Perfsrmance 2014 2 9 10 21 2700ml has 470 semples queried.

£3063.10 [complete).

11 [comglete).
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A.2 Server 2

Microsoft Exchange Jetstress 2013

Performance Test Result Report

Test Summary
Owverall Test Result Pass

Machine Name HOST-2

Test Description Server 2
2 Copy DAG (2 Local Site + 1 Remote Site)
12 Servers (8 Local Site + 4 Remote Site]
27350 Mailboxes/Server
4 GB Mailbox Size
150 Messages a Day
0,121 IOPs tested
14 DBs per Server

Test Start Time 2/9/2014 4:20:26 PM

Test End Time 2/9/2014 6:50:47 PM

Collection Start Time 2/9/2014 4:27:23 PM

Collection End Time 2/3/2014 6:27:17 PM

Jetstress Version 15.00,077 5,000

ESE Version 15.00,0712,008

Operating System  Windows Server 2012 Datacenter [6,2.9200.0]

Performance Log C:\Program Files\Exchange Jetstress\ESRP-Final'\Performance 2014 2 9 16 20 59.blg

Database Sizing and Throughput
Achieved Transactional I/0 per Second 623,702
Target Transactional I/0 per Second 453,735

Initial Database Size (bytas) 16173711097856
Final Database Size (bytes) 16175590145048
Database Files {Count) i4

Jetstress System Parameters

Thread Count 16
Minimum Database Cache 448,0 ME
Maximum Database Cache 2584.0 MB
Insert Operations 40%%
Delete Operations 20%
Replace Operations 5%

Read Operations 35%

Lazy Commits 7 0%

Run Background Database Maintenance True
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Database Configuration

Instance2300.1

Instance2300.2

Instance2300.3

Instance2300.4

Instance2300.5

Instance2300.6

Instance2300.7

Instance2300.8

Instance2300.9

Log path: C:\databases\DBE1
Catabase: Cildatabases'\DE1Jetstress001001 .edb

Log path: C:\databases\DBE2
Database: C:\databases\DB2\Jetstress002001.edb

Log path: C:\databases\DE3
Database: C:\databases\DBE2etstress002001.edb

Log path: Cildatabases\DE4
Database: C:\databases\DB4Jetstress004001.edb

Log path: Ci'databases\DES
Database: C:\databases\DBESUetstress005001 . .edb

Log path: C:\databases\DE&
Database: C:idatabases\DBE&etstress006001.edb

Log path: C:\databases\DE7
Database: C:idatabases\DBE7 Uetstress007 001 .edb

Log path: C:\databases\DBES
Database: Cildatabases\DBESJetstress008001 . .edb

Log path: C:\databases\DB9
Database: Ci'databases\DBESJetstress009001 .edb

Instance2300.10 Log path: C\databases\DELO

Catabase: Cildatabases'\DE10Jetstress010001,edb

Instance2300.11 Log path: C\databases\DEL1

Database: C:\databases\DB11Uetstress011001.edb

Instance2300.12 Log path: C\databases\DELZ

Database: C:\databases\DB12\etstress012001.edb

Instance2300.13 Log path: C\databases\DELZ

Database: C:\databases\DB12Jetstress012001.edb

Instance2300.14 Log path: C\databases\DEL4

Dell PowerVault MD3260 15,000 Mailbox Resiliency Microsoft Exchange 2013 Storage Solution

Database: C:\databases\DBE14\Jetstress014001,edb



36

Buerie g U0 Log
Imlames Lateey {msec] Latenty {maec] [Feeds/aze [Wiiteslses Syt ] {imyee] [Feads/sec.
InstanceZ L 13.5/8 s.222 s0.478 13380 3600415 U000 2y23 .00
Tactancs7207 15165 a.103 0361 13,633 13566387 .0 2347 Lo
Tnstance2003 15,802 9.470 ELEEH 13803 33641884 0.000 2005 0.000
Tastance22004 16573 5,875 |anss 13,958 13616721 o000 2324 10,000
Tastance2005 15,044 1.227 0657 14,057 03570.013 0.000 2655 0.000
Teslame 3006 16,155 5207 3433 13.758 33640338 lo.o00 2348 10.000
Testance2300.7 13,848 8,308 0.857 14,057 33624820 0.000 2436 000
Iactance 7 UNLE 1R.R9T 19IE A0LAS 11787 L3hI9UR1Y 000 2213 [0
Tnstance2200.0 16,152 517t 1075 14,042 13604534 0.000 2603 o000
Tnctance 210010 16693 9.487 o577 13.812 23604482 o000 2662 [0.000
Tastance2)00.11 15,303 9,316 002z 13,734 0354602 0.000 2953 0.000
Imlame2 30012 16337 9,519 30,330 14,050 (33672567 [0.000 3,165 (o000
TastanceZ300.E3 13822 3070 0,623 13.738 33643276 o000 2837 000
InstanceL3NLI4 16413 4,081 EIRHH 14,111 53131303 000 2233 .00
Hasdal " & o
261810333
251785.838
1758214
761757220
261751514
261048231
261775476
261841913
TEITTNIG
761783354
261812048
261746.552
261764239
T
110186.503
113382258
111643.133
114574461
115585613
114086510
110635713
111633611
112624237
HEerELh]
110186 503
111161804
110642407
114374451

Eytes
20819.340
71300335
20508556
21098717
20041616
20855.502
20263722
| F0RAT AN
20520.200
2082¢.802
20616057
20323.073
20301467
| 2U4%.451
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| varage Mininun [ Maximem
0353 0,519 1.280
20055460 (26840000 [27120.000

0.000 [0.000 0.000
2340867 42.762 | 2339: pey rew
117111101.054[1 0oa|11;
0.000 0.000 0.000

PM -- Attaching databasas ..
20241 PM -~ Pregarations far testag are complate,
2/5/2014 4:20:41 PM - Stanting u-mnu:nd)pukh.
2/5/2014 42041 PM -~ Datak ings: (minimun: 448.0 MB, maximums 3.5 G8]
:41 DM - Diatabase Hush thrchelds: [start: 358 MR, stog: 71.7 MB)
P -~ Database read latency thresholds: (average: 20 mascireat, mamu: 100 msecls readl.

erage:
1 BN -~ Oparation moc: Sassians 16, Insirts 40%, Dalstas 20%, Rglmr 5%, Raads 35%, Lazy Commits 70%.
FM -~ Performance logging mmd[mmil. 13000 ms).

J\Datab be Size. Last [awar bound 0, sgper bouad nanc)

PM - Jetincerap bavch mnnm:n STIRS: 9648, 9648, 5548, 3648, 5548, JE48, I645, 5648, J648, F545, F648, 9648, 54T and 9647,
PM - Dispatching transactizns ends,
M -- Shutting down databases

2I9/2014 B:30:4T B -~ InsteaceZ300.1 (comglete]. LrstanceZ500.2 [complete). Instancez 300.3 [camslete). 4 [complete). {camplete).

Lwnﬂm,‘l.lmum'umlstmmplmrn] InsLanueZ300.14 [Lumglete]
2/9/2014 ElSﬂl!? M- G "nqmr Files'Exchange Jesstress\ECRN-Final\Merfermance 2014 2 9 1€ 20 59.4lg has 503 samples.

PM -~ Ingmaace2300.1 has 136 for 1/0 Database Reads Average Latency,
Tnsteace2d00. has 2. for 10 Log Writes Average Latency
PM -~ Ingtaace2300.1 has 29 for L0 Log Ruads Avaraga Lateacy.
P'M -~ Instancel 3002 has 162 for LU Database Reads Average Latency,
2/3/2014 6:50:53 PM -~ Inshemce2300.2 has .2 for U0 Loy Wiites Average Latency,
2/9/2014 5053 P - Instence2300.2 has 2.2 for 0 Log Riesds Average Latency.
0:53 PM -- Tnstaace? 3003 has 158 for 110 Natshass Reads Auerags | atenry.
PM -~ Ingxzace2300.3 has 3.0 for L/O Log Writes Average Lacency.
PM - Insteace200.3 has 2.0 for LD Log Reads Average Latescy.
M -~ Ingtaace2300.4 has 16.6 for 10 Databass Reads Avaraga Latancy.
M - Instaaced 300.4 has L3 for 'O Log Winbes Averape Laency,
2/3/2014 6:50:53 PM -~ Inshemce2 3004 has 2.3 for U0 Lo Resds Average Latescy.
2/5/2014 6:50:52 PM -~ Instance2300.5 haz 15.6 far 1/0 Databaze Reads Average Latency,
M -~ Tnstaace? 05 has 2.7 for L) g Writes Averags | atenry.
PM -~ Insraace2300.3 has 2.7 for L0 Log Reads Average Laeacy.
PM - Insteace2I00. hes 16.2 for 10 Database Resds Aversge Latency,
M -~ Ingtaace2300.6 has 2.3 for LD Log Writes Avarags Latancy.
M - InstaaceZ 3005 has L3 for ' Lop Reads Average Latescy.
2/5/2014 6:30:53 PM -~ Insteace2300.7 has 158 for 1/0 Datebese Reads Averege Latency,
2/3/2014 5053 P - Insteace2300.7 has 24 for U0 Log Writes Awerage Latency,
50:53 PM - Tnstaace? 3007 has 2.4 bor 1101 1ng Reads Sverage | ateacy.
PM -~ Insmaace2300.5 has 16.7 for 1/0 Database Reads Average Latency,
PM - Insteace2 000 has 22 for LD Log Writes Average Latency,
M -~ Ingtaace2300.8 has 22 for L0 Log Raads Avaraga Lataacy.
P'M -~ Instaacel 3U0.9 has 162 for L0 Database Reads Average Latency,
2/3/2014 6:50:53 PM -~ Inshemce2300.5 has 2.6 for U0 Loy Wiites Average Latency,
2/9/2014 5053 P - Instence2300.5 has .6 for U0 Log esds Average Latency.
BM -~ TnstaareZ 30010 has 16.7 dar 10 Natabase Raads duarags | ateary.
PM -~ IngxaaceZ2300.10 bas 2.7 for L' Lag Writes Average Laseacy.
PM - Inszeace2I00.00 bas 27 for 10 Lg Reads Avernge Latancy,
- 5 158 far bass Raads Ausrags Latancy.
M - Instaaced 300.11 has 2.0 for 110 Lag Wnkes Averape Lateacy.
2/5/2014 6:50:53 PM -~ Insteace2300.11 bas 30 for 10 Leqaa.dmvngzumr.
2/9/2014 6:50:53 P - 12has 163 ar I Latency.
50:53 PM -- Tnstance2300.12 has 227 for 110 | ag Writes Average | ateacy.
5 3.2 for 1/0 Leq Reads Average Latency.
= 150 far 1/0 Dstabase Rasds Average Latency,
M -~ Ingtaace2300.13 has 2.8 for 10 Leg 'Writes Avarags Lateacy.
P'M -~ Instancel 300.13 bas 2.8 for L'U Lag Reads Average Latency.
53 PM - InsteaceZ300.24 bas 164 for 10 Ditabave Rusds Averaye Latency,
2%/2014 5053 PM -+ Far 10 Lag Writes Auerage Laten

1 lcemplete).

3 [complate). InstaaceZ 300.10 {complete.

11 (comglete].
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A.3 Server 3

Microsoft Exchange Jetstress 2013

Performance Test Result Report

Tast Summary

Owerall Test Result Pass

Machine Name HDS5T-3

Test Description Server 3
2 Copy DAG (2 Local Site = 1 Remote Site)
12 Servers (8 Local Site + 4 Remote Site)
3750 Mailboxes/Server
4 GB Mailbox Size
150 Messages a Day
0,121 IOPs tested
14 DBs per Server

Test Start Time 2/9/2014 4:20:39 PM
Test End Time 2/9/2014 6:50:15 PM
Collection Start Time 2/9/2014 4:28:34 PM
Collection End Time 2/9/2014 6:28:29 PM
Jetstress Version 15.00.0775.000

ESE Version 15.00.07 12,008
Operating System  Windows Server 2012 Datacenter (6.2.9200.0)
Performance Log C:\Program Files\Exchange Jetstress\ESRP-Final\Performance 2014 2 9 16 21 11.blg

Database Sizing and Throughput
Achieved Transactional I/0 per Second 509,888
Target Transactional 1/0 per Second 45375

Initial Database Size (bytes) 161753552635024
Final Database Size (bytes) 16177 158815744
Database Files (Count) 14

Jetstress System Parameters

Thread Count 16
Minimum Database Cache 448.0 MB
Maximum Database Cache 3584.0 MB
Insert Operations 40%
Delete Operations 20%
Replace Operations 585

Read Operations 35%

Lazy Commits T 0%

Run Background Database Maintenance Trus
Number of Copies per Database 3
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Database Canfi
Islamce880.0. Log path: C-\datebases|DEL
Diatabase: C:\databases|DBL Detstress00100 1.2k

InctanceB80.3 Log path: C-\databasss| DB
arabases C:\daabases\DEZ Decsress 00200 1ech

InstanceB80.3 Log path: C:\databases|DB3
Catabases Crdatabases\DBI Detstress 00300 1ech

TslameB84 Log path: C\elabeoes DB4
Database: C\Catabases|DB4 Uststress 004001 ech

InctanceBB05 Log path: C:\dtsbasasIDES
arabase: C:\danabases\DBY Decsress 00300 Lech

InstanceBB0.6 Log path: C:\databases\DBE
Databases Crdatabases\DBEDetstress 00600 1ach

TislameB807 Log path: C:\delabases|DET
Diatabase: C:\databases|DET Detstress007 0012k

InctanceBB08 Log path: C:\dtsbasasIDES
arabase: C:\databases\DBS ecsres 500800 Lech

InstanceBB0.9 Log path: C:\databases\DBS
Databases Crdatabases\DBS Detstress 00900 1ach

TslaneB80.10 Log path: €-\elabenes DBLO
Diatabase: C:\databases\DBL Y etstress010001.2c

Inctance880.01 Log path: C-\datsbasss|DBLL
arabases C:\daabases\DBL | erstress01 L0012k

InstanceB80.12 Log path: C:\databasesDB12
Databases Crdatabases\DBL 2 Vetstress012001.0ch

TslaneB80.13 Log path: C-\elabenes DBL3
Diatabase: C:\databases\DBL T etstress013001.208

Inctance880.04 Log path: C-\databases|DBL4
arabases C:\databases\DBL4 Vetstres 01400120

Tr eal 1'D Perfermasce
5 b 10 Database Reads Ax 10 Datak o ) 10 Dacab 10 Datab i

Instances |Latency (msec] Latency (msec] Reads/sec Writes/sec [Bytes Eytes [msec)
Instancess.l 15434 7,373 23720 13452 33844.517 33333016 0,000
Inslamced.2 16016 [5.553 25.808 13407 33678763 35573.935 0,000
Instanceds0.3 15609 7585 30,006 13450 23842116 35547422 n.000
TnctancsBi4 15,531 7.574 75,957 13782 33830374 35473531 0.000
InstanceB80.5 15259 (8,705 30.064 13,689 33740.153 33432192 0.000
Instancesss 16.082 8928 30,033 13679 33823.110 33308227 0,000
Instanced0.7 18.600 10403 2993 13,507 33733441 15436332 n.00c
Instanced30.3 15588 10.061 20,048 13.608 23721.259 35478.110 0,000
TnctanceRS 15.443 5717 F9REE 13653 EELCI 35530.070 n.000
InstanceB80.10 16069 8.951 30.273 13.845 33735763 33511809 0.000
Instancedsd.1L 13346 5.621 25343 13,342 33623.174 33337633 0,000
Instance$0.12 16316 0102 30,097 13,004 33750.500 15402361 0,000
Instanced30.13 15356 7323 25876 13,485 23867.552 35545.020 n.000
TnctanceRS14 15,885 1316 29.732 13355 [33772.204 35617421 0.000

L0 Lg
[Readsisec

0.000
[0.000
0.000
{0.000
0.000
[0.000
0.000
[0.000
0.000
{0.000
0.000
[0.000
0.000

1/0 Log Resds Avernge
Eytes
0000
0.000
0L000
0.000
0000
0000

0.000

10 Log Writes Average
[Bytes

21230167
21332330
2059€.459
20940091
20844.520
|20677.834
20972510
20645.539
20955252
20240570
20333213
20064000
21078527

| 208A2.260
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%
learreTze
(261751437
261770438
261747 635
261771932
e1750872
TE1RIRESS
1628738
261877.336
261735896
261782.200
261837 508
261629717
261024327
A T o dulwec|Li0 Log Read:
Tnctanceifl.1 LEEE 111105333
Instance3si.l 0.561 109211401
Instanced8l2 035¢ 108236.238
InstancedBl 4 0563 [110674.054
TrsLameB80.3 0564 110229.267
Inctanced80.6 0564 110134197
Tnstance380.7 0551 107636442
InstanceB02.0 0.556. [100272.060
TnchanseR80.0 N353 110974.490
‘Instance3ss. Lo 0.366 110639.263
Instance380.11 0.556 108236.299
InstanceBB11 0.564. (109735713
Imslamed80.13 0.564 109698.952
Instance39.14 0561 103645 645
ot go Dakab e 10 Database Wi 1k T
Instances Latency msee] Latency {maec] Reads/zec Writes/zec
Instanced8i1 15434 7.579 38317 13492
Instancessd.2 16015 e.333 35323 13407
Instanced80.2 15608 7385 32567 13.480
InstancedBd 155951 T.524 38497 13782
Imslame88.3 13.23% 8.705 33626 13683
Tnstancedf06 16087 LR 3254 12873
Instancessn.f 18,600 10.403 2404 13307
Tnstanced$0.5 19,589 10,061 38361 12608
Instanced80 15449 3.212 38465 13553
Instance3dn.Lo 16,069 8,951 38738 13846
Tnstanced80.11 15545 et 323514 13541
InstancedB0.11 16315 (B.132 38595 13834
Islamed80.13 13,356 3z 35438 13483
Tnstancelfl 14 15,085 ae 32317 12358
verge Misirum Maimem
% Processor Time 0342 458 L322
Availabla MBytes 26817.199  [esreooo  |27037.000
Free System Page Table Estries |33335853.571 [33533850.000 |33355834.000
Teasition Peges RePorpused/vex 0,000 iooo 0,000
; 23331 275R.000)
117716409303 11
Database Page Fault Stalls/sec |0.000 .000 n.000

110 Datahsse Reads dvarage
[Bytes
B4385.103
|B4362.360
4426.000
|B4423.405
4286557
[Ra1dn 164
31411
(83152.02¢
B4220.242
|B3833.144
4532834
(B3844,7ES
B4653.214

[R4ga5.058

1Y Plarsh Write N laa B 101
- " =l
Bytes [meec) msac) Raads/zec
33532016 LS9 2.159 0,559
33373.333 0655 2313 0361
35547422 ne37 2532 (-
35472531 0,936 2260 0559
33433192 0913 2682 0.354
35508777 LRES] 2529 0564
33450330 0793 14,003 0351
25478.110 0539 3632 [0-55€
35330070 0,812 2.873 0,559
33311809 0.822 2434 0,366
35537 635 1078 2785 0556
35452361 0842 2651 0,564
33345020 o757 2345 0.364
35617421 0756 2687 581

i ag

3,156

|10 Lng Resds Average
Bytes

111109399
{roszin401
108236.299
110674054

10134097
107696442
{tes272.000
110975.190
{110633.263
108236299
109735713
109638552
| 103645 B2R

1101 Log Writes duarage
Bytes

21250167
21352350
2053 459
20940091
20844.520
20477.854
20319516
20645539
20953252
20240570
20595215
[20864.050
21078527

| Z0RR2 260
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Test Log
2972014
23/2014 42053 PM

20:39 M -~

Preparing for testiag ..
Attacking detsbases ..

!.«'9.-2“14 4120152 PM--
-~ Darabase cache seings: (minimum: 445.0 MB, maxmum: 3.3 GB]

-~ Databise fuchthracheléc st 33 £ R, st 717 W)

-~ Datab o, Il 20 myewresd, i 100 myefiead],

testag
Startiag transactian dispatch .

verage: 10 msec/urite, maximem: 100 msechurite].
naerts 40%, Deletes 20%, Replaces 5%, Reads 15%, Lazy Commits 70%.

PM - Perfermance leggisg mm linterval: 15000 ms).

{F]
3.«'9.-2“14 4|21|I2 PM--

Agtaining prerequisitest

- Cache Sz, Last: l Bownd: neas)
1'9..'20145 28:34 nn-- Mrmmhgquq has anded.
== Jetlstervp b ivm Lals: 3300, 5300, 3300, 5300, 3300, 5300, 5300, 3300, 5300, 3300, 5300, 3300, 3300 e 3259,
-- Dispatrhing transartizas snds.
Shutting dowe detsbases ..
- 1 conplete]. lcemplete]. 4 [complete]. {complete]. 7 [comglete). Instaac 9 lconplete]. 11 [comzlete)
13 cvmplse) snd 14 [camplete)
== Li\Program Hles\Exchange Jetstress\ESHE- Hnal\Performance JU14 2 % 16 Z1 11.bk; has 307 samgles.
-+ Craating tast rapert ..
P L has L33 for I/ Fverage Lateacy.
20912014 £:50:77 DM -~ Tnstanc=BEN0.1 has 2.7 for 10 Lag Wrises Averaza | stenry.
32 - 1 has 2.2 for 1O Loy Reads Average Lot
2972014 6:30:22 PM -- 2 has 16.0 hor HAverage Latency.
TnstanceD0.2 has 2.3 for 1D Log Wrizes Avernge Latency.
- Instancet®0.2 has 2.3 for U Log Rnd; Aerage Latency.
29/2014 s.so.zz m-- 3 has 155 for L Pverage Latency.
2/3/2014 6:30:22 PM -~ InstanceB80.3 has 2.3 for L/ Leg Wries Aversge unm:y
m')nuﬁ 0:77 DM -~ Tnetanc2B20 3 has 2.5 fer 100 Iqﬁndiwlm
M- has 160 for 1 s Avesege Latency.
21972014 6:50:22 PM -~ InstanceBS0.4 has 2.3 for I'0 Lag Writes Average Latency.
21902014 GE0:22 PM TnstancaDO04 has 2.0 for 10 Log Reads Aversge Latessy,
2014 6:50:22 PM -~ 5 has 15.3 for L HAverage Latency.
29/2014 s.so.zz m-- TnstanceB80.5 has 2.7 for 1D Lag Writes Average Latency.
292014 b = ann(ewu:huuhﬂlv Loqxnd;.wvmgeLm
29/2014 6 haz 16.2 for L Lyarags Latancy.
2/3/2014 -~ InstanceB$0.6 hes 2.5 for 10 Loy Wiites Averege Latency.
29/2014 - TnstancafE0 6 hn?'ﬂullhlnqﬁndiwlm
29/2014 7 haa 106 for 1 b 5¢ Lateacy.
2972014 £:50:22 PM -- InstanceBE0.7 has 4.0 for L0 Log Writes anv I.Jlull\‘

2/9/2014 £150:22 M -~

TnstanceB$0.7 has 4.0 for VO Lag Reads Auerage Latescy.

H has 19,5 for L Average Litency.

«- InstancaB20.8 has 3.6 for 110 Lag Wiitas Averaga Latency.
-~ Instancess0.8 huashﬂm Loqrcnd;.wvmgeuwxy

9 has 15.4 far 14 s Auerags Latency.

== InstanceB30.3 has 2.5 fon 110 Loy Wiites Averege Latency.
- InstanceB20.9 has 2.9 for LD Lonklid;aneLm

10 hes 16.1 far Latency,

== Instanceti®0.10 has .3 for LU Log Wintes Average Lateacy.
2/9/2014 GlSO|22 PM--

TnstanceB20.10 has 2.5 for LD Leg Reaés Average Latency,

2/9/2014 £:50:72 W--
- TnstanceB30.11 hes 28 for 10 Log Rewds Average Latency,
- InstanceB0.12 has 16.3 far 1'0 Database Reads Average Latency.

muus 50:22 9 -
2/9/2014 £:50:22 M -
232014 6:30:22 PM -+
2/9/2014 6:50:22 M --

i -

11 has 155 far 1 FReads Average Laency.
TnctancaB®0.11 has 2.8 for 110} Lag Writes Auerags | ateacy.

TnstanceDB0.12 hes 2.7 for 1/0 Log Writes Aversge Latescy,
InstanceB20.12 has 1.7 for 0 Leg Ilnés len! Latency.

13 haz 15.4 far Lty
InstanceBE0.13 has 2.3 for L'0 Log Writes Average Lateacy.
InstancaB$0.17 has 25 for L0 Log Raads Avaraga Latancy.

2/9/2014 £:50:72 DM -~

29/2014

22 PN

2972014 6:50:22 M --
2/9/2014 £150:22 M -~

Y2018 6: 3022 PN -

14 hes 13,9 kir 10 Databese Reads Average Lo
TastanraR&0.14 has 2.7 far 110 Lag Writes Auerags | ateacy.
TnstanceD0.14 hes 2.7 for 1/0 Log Resds Average Lutency,

Test has UMmmlm OiuhsePlneFult Sulls.sec
The testhas 0
Le\Program hilesEchan, JEISD'E!S'I:“.!K»J-HHI \Performance JUL4 2 9 16 21 11:n) has 477 samgles quensd.

12 (complete].
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A4 Server 4

Microsoft Exchange Jetstress 2013

Performance Test Result Report

Test Summary

Overall Test Result Pass

Machine Name HOST- 4

Test Description Server 4
2 Copy DAG (2 Local Site + 1 Remote Site)
12 Servers (8 Local Site + 4 Remote Site)
2750 Mailboxes/Server
4 GB Mailbox Size
150 Messages a Day
0,121 IOPs tested
14 DBs per Server

Test Start Time 2/9/2014 4:20:39 PM

Test End Time 2/9/2014 6:51:05 PM

Collection Start Time 2/9/2014 4:28:24 PM

Collection End Time 2/9/2014 6:28:14 PM

Jetstress Version 15.00.0775.000

ESE Version 15.00.07 12.008
Operating System  Windows Server 2012 Datacenter [6.2,9200.0)
Performance Log C:'"Program Files'\Exchange Jetstress\Final-ESRP\Performance 2014 2 9 16 21 10.blg

Database Sizing and Throughput
Achieved Transactional 1/0 per Second 56232.922
Target Transactional I/0 per Second 452,75

Initial Database Size {bytes) 161734007 139360
Final Database Size (bytes) 16175271378944
Database Files {Count) 14

Jetstress System Parameters

Thread Count 16
Minimum Database Cache 448.0 MB
Maximum Database Cache 3584.0 MB
Insert Operations 40%%
Delete Operations 20%
Replace Operations 5%

Read Operations 25%

Lazy Commits 70%

Run Background Database Maintenance True
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igaration
Instamce3dB8.l Log peth: Ci\danabases\DB1
Databasa: Crldatabasas|D81 Datstrass 001001 0db

Lag pash: C:\dacabases'DE2

Lag peth: CildaeabeseslD0S
Database: C:\databases\DBES Jetstress005001.edb

Taskanca MO8 Lag path Cildstsbases|DEE
Uatabase: L:\dakabases'\Ub etstressUCS0UL.edb

TaskanceMERT Lsg paths Cildatsbases| D87
Uatabase: Ci\databases ' \JetstressU0/ 0UL.edb

TackancaMOR Logpath: Cldatsbasas\DEE
Dacabase: C:\dacabases'\DBE Jewsress00500L.edb

TnchancaMIREQ | g path: C:\dstshacec 183

Lag path: C:\datshases\DRIN

Tnstance 08811 Lag path: C:\databases'DB11
b databaaes) 100t.edb

Lastance PR 1L Log path: Liditabases\UB12

Lastance TR 13 Log path: Liditabases U813

odb

Tastance 08414 Lag path: C
Databasa: C:ldatsbasas| DB Jatstrasa 12001 aib

Transactienal LU Perfarmance

baseResds puenge [0 /0 Datsh 0 0 Duta /0 Datsh 10 Les
Tnstances L Reads/sec Eytes [Bytes [Imsec] Reads/sec
nstance 2.1 13,088 9,303 31,161 13587 33411.099 39300671 0.000 0.000
Instanced8d.2 16.411 8,919 [31.289 14331 [33321.665 [33481.511 [0.000 [0.000
Imlame3d883 16.065 7.673 31,174 14214 33428.321 33550638 0.000 0.000
Imlame3d884 16,978 7433 [31.235 14306 [33471.254 [35463.945 {0.000 [0.00¢
Tnstance 0L5 15.999 9,705 31,152 14.026 13440.044 35195130 0.000 0.000
InstanceNBL6 16.485 9.834 [30.95% 14.126 [33499.669 [25539.861 {0.000 [0.00¢
Instanca 087 15.810 9.153 31.179 142448 33422.828 35514229 0.000 0.000
Tactana MRAR 1A.407 A.AR1 31.108 14158 11S09.034 [235535.466 {0.000 {n.000
Tnstance2083.9 16.180 B.384 31.183 14174 33480.326 35521.355 0.000 0.000
Instance J053.10 16,774 b.b44 [31.043 14.003 [33478.124 [33302.6%2 {0.000 0,000
Instance 23.11 13,881 9.296 30,771 14112 33210438 30041304 0.000 0.000
Instance3d88.12 16.457 8.869 [31.016 14.160 [33496.346 [33463.046 [0.000 [0.000
Imlame3d88.13 15.687 8,363 31,162 14.133 33454.072 35437.118 0.000 0.000
Tnstance 03,14 16.397 7.029 [31.200 14.160 [33460.605 [35542.491 {0.000 0.000

o Lag
[Writes/sac

L0 Log Reads Awerage (10 Log Writes Average
[Evtes Bytes
u.000 nsas12s
n.ooo |20338.223
0.000 20447333
o.ooo |2os4r3e8
0.000 20691352
lo.ooo |ace40.462
0.000 20485200
oo 20630341
0.000 20701843
nooo |evrzase
u.000 FerrE
n.ooo |20s106822
0.000 21035027
o.ooo |2es09.004
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o T e 10 Raade

583 761730047

(R523 261754108

B.34E 261721.783

|t lasrissasl

8,550 261200860

[8.328 261736013

8333 261820670

|Base 261780363

8313 261757337

o5zt lacicaedir

5582 261827738

0.512 261766650

563 261752.027

8533 261740227

0 Pedormance

0571 111161604

[0.58& (114611222

0,381 113540033

LI [114085.910

0.376 112671361

|o.38s 114086310

1.38% 114374451

050t 113111,008

053t 116367747

{057 112571951

0.53% 116524854

[0.584 |#13599.289

0588 114086310

[ns7s 112628257

< PR I

Instances |Latency (meec] [Latency {maec] [Readszec [Writea/sec Dytes Dytes (maec) Readssec
Tnstance20881 15,582 5205 35,750 13.987 82757.710 35550671 (EE 571
Instanca2tda 1 16411 B.919 39.812 14331 82381656 35401011 0845 0,585
Instance2088.3 16063 7672 35720 14214 BEEIE 35550632 0537 058t
Trstance AR 16.578 7,453 15.857 14.308 1145 0.985 0.584
Tnchanca 088 5 15933 3785 ECRLE] 14076 RIEI7.958 15395136 0940 0576
Instance3038.6 16.485 9.834 35,520 14,135 B27124.786 |33539.861 1.041 0.585
Instance B! 15,610 9,155 49,152 14,293 ygy.241 33814229 [E3H] (]
[Enstance 0343 16402 HbEL 39,603 14,138 LFLTER - Fr] E=REERLLY 1,030 0,381
Instance3033.9 16,120 8.384 35.658 14274 52446185 |3s921.338 1018 0.331
Instance302a.10 16774 5844 35,364 14.003 62629.736 |3assz892 1038 0.378
Tlame3038.11 15.861 5.236 39,339 14.112 83205103 33341364 n.320 .33
TmlameHE812 16437 B.86% 33323 14,160 82636429 |3465.045 0.554 0384
Tnstanced000.13 15.607 1.265 13727 14,130 02673797 15457.110 1.000 505
InstancedS8.14 16397 |raze EEREE] 14,160 82484524 35543.491 0750 0,575

/U Lag
[ribes/sec
3284

3.367

EEEis

3.370

§5§

3.304

Dyzes
111161604
114611222
113547053
114086510
117671.581
114086310
1143/4.481
113111808
116367747
112571938
116524654
113595,353
114006910
112624.257

|Bytes
20428128
(20358.225
20447 355
0541 585
20631357
(20840462
2u4E3.300
[20630.341
20701.843
20723298
20523438
|20s22.622
21095.027
20509.034
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Hust System Perfzrmance
Counter

Avernge |Mirimum [Meirmam

% Processor Time 1024 635 2059

Avalable HByles |2s733897  [zeTizoce  [zosdacce

Free Syshem Page Table Enbiies (33333737350

Transition Pages RePupesed /e | 0.000 h.o0o 0.000
7071

Database Page Fault Stalls/sec |0.000 000 0.000

TastLeg
2/9/2014 4:20:3% PM -+ Prepariag far testng ..
2/9/2014 4120:53 PM -- Astacking databazes -
/970114 4:20:53 PW - Praparatians for besting ars ramglate.

2/9/2014 4:20:33 PM -~ Starting transaction dispetch .
2/9/2014 412053 PM -- atabase cache settings: [misimum 448.0 MB, maxinums 2.5 GB)
2912014 4:20:53 33,5 MB, steg: 1 17 ME]
2/3/2014 4:20:10 PM - Databese read ||Iu||.r|lmh=||.|n. {everage: 20 maew/iesd, maxinun: 100 meew/iesd).
10 PM - Log write avarag: mainun: "
12941+~ Uperaten o Sessions 16, | Usletes 20%. Heads 33%, Lazy Conits /0%,

12PM - Perfermance kigging started [istervals 15000 ms).
17 BM -~ Attaining prarequisites:

2/9/2014 4:28:24 FM -~ Cache Size, Last: bownd: 3382287

2/9/2014 £:28:24 PM -- Pesfoemance ligging has ended.

/7014 £:50:87 BM - TatTeserng hateh traasaction state: 3565, 3565, 9554, 3564, 3564, 9554, 9564, 3564, 9564, 9564, 3564, 5564, 3364 and 3564,
2/9/2014 6:30:42 PM -~ Dispathin Lransactions ends.

2/9/2014 £:50:42 PM -~ Shutting down databases ..

22018 G103 PM - 1 [complete) 2 compte). ot # [complets).

7 [complete).

{complate).

[comphete), 13 [complete] and 14 [comph
51205 PM -~ C:\Program Filas'Exchangs Jatstrass) vll\ll ESKE Parfermance 2014 2 & 16 21 10.Hg has 506 samphas.

03 PM -~ Ureabng test report ..

12PM 1 hes 15,6 for bese Resds Average Latency,

12 PM -~ Tastanca30RA.1 has 2.7 fer 1/0) L ng Writes Averags | atenry.

131212 PM - [astance3088.1 has 2.7 for 10 Log Iulds Ave:ne Lateacy.

2/9/2014 £51:12 PM - 2 has 16.4 fer Average Latency,

2/972014 £:51:12 PM -~ [astance30BB.2 has 2.3 fer 'O Log Writes Averape LJME\'.

12 PM - Loalanue3088.2 hes 2.3 for 10 Log Rewds Average Latescy.

12 BM - [astanca30B0.3 has 16.1 for L0 Databasa Reads Averaga Latancy.

12 PM -~ LestancedUB8.3 has 3.0 fer L0 Log Wintes Average Labency.

A2PM - Lestancel000.3 hes 3.0 for 10 Log Reads Average Latescy.

12 BM - [astanca30BE.4 has 17.0 for L0 Databasa Reads Averaga Latancy.

12 PM -~ [estance3088.4 has 2.3 for LD Log Writes Average Latency.

AZFM - Lestancel000.4 has 2.3 for 10 Lo Resds Aversge Latescy.

12 M -~ Tastancs30RA.5 has 16.0 for /0 Narshaca Reads Averags |atenry.

12 M -~ [estance3058.3 has 2.8 for [0 Log \ﬂm; mmgl unuu:';.

2/9/2014 £51:12 PM - 5 has 2.0 her g

[
é
=
o

292014 12 PM -~ [estance30B8.6 has 16.3 for L' Database Reads Average Latency.
2/3/2014 6:51:12 PM -~ [esLanue30B8.6 hes 2.5 for L0 Log Writes Averege Latency,
28/2014 £:51:12 DM -- [estancal0B0.6 has 25 far L0 Log Raads Avarags Latsncy.
Pl O 12 PM -~ [astancedUBH.7 has 1.8 for 10 UiLih!l Reads Aversge Latency.
29/2014 :51:12 PM 7 hes 27 fee 10 Log 52 Latency,
2097014 5112 P -~ Tactanca0RAT has 2.7 'sr[rﬂllgllnd( Avicigh Libbicy.
Z'5/2014 €:31:L2 P - [nstanca3058.8 has 164 for L0 Darabase Rleacs Averzqs Lanancy.

2/9/2014 458112 PM 8 has 25 fer 1/0 Log A Latency,

21977014 R:51:12 PM -~ Tastanca30RA.A has 2.5 fer [0 Lng Reads ﬂwﬂgallhlq‘.
292014 6:31:12 P~ Lealanee3058.9 has 16.2 for U0 Database Reads Avesege Latency,

2/9/2014 £51:12 PM - 9 has 2.8 for O Log Average Latency,

:12 PM -~ LastancadUB8.9 has 2.8 for LD Log Heads Amne Lateacy.

12 PM - Lsalanue3058,10 hes 165 for 10 Database Reads Average Latency.

12 BM - Lastanca30BE.10 has 2.4 for L0 Log Writes Avarags Lataacy.

12 PM -~ LestancedUBH, 10 has 2.4 for LU Log Reads m Latency.

12 PM 11 hea 15.9 for 1/0 Detabase Latency.

17 BM -~ TestancaT0RA.11 has 2.6 for 110 L ag Writss M'uyl stency.

2/9/2014 6:31:12 PM -~ [estance3088.11 has 2.6 for O Log Reads Average Latency.

2/9/2014 451112 PM -- [nstance30BB.12 haz 16.5 for /0 Database Reads Average Latency.

2977014 £51:17 DM -- TestancallRA.17 has 3.1 for [0 | g Writes Averags | steary.

2/3/2014 6:51:12 PM -~ [esLante30B8.12 has 3.1 fon L0 Loy Reads Averege Latemy,

2/9/2014 451112 PM -- [nstance30B8.12 haz 15.7 for /0 Database Reads Average Latency.

21912014 B:31:12 PM - Lastance3U88.13 has 3.0 for L0 Log Winbes Averape Lateacy.

12PM 13 hes 3.0 For 110 Log Reads

12 M -~ Tnstanca3088.14 has 16.4 for U0 Datshasa Rsads tivarags Latency.

2/9/2014 6:31:12 PM -~ [estance3088.14 has 2.4 for L0 Log Wiites Average Latency.

€3088.11 (complete). Instance3U8%.12
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B Stress Test Result Report

B.1 Serverl

Microsoft Exchange Jetstress 2013

Stress Test Result Report

Tast Summary
Owerall Test Result Pass
Machine Name HOST-1

Test Description Server 1
3 Copy DAG (2 Local Site + 1 Remote Site)
12 Servers [8 Local Site + 4 Remote Site)
3750 Mailboxes/Server
4 GB Mailbox Size
150 Messages a Day
0,121 IOPs tested
14 DBs per Server

Test Start Time 2/8/2014 12:59:43 FM

Test End Time 2/9/2014 4:17:02 PM

Collection Start Time 2/8/2014 1:05:48 PM

Collection End Time 2/9/2014 1:06:36 PM

Jetstress Version 15.00.077 5,000

ESE Version 15.00,0712.008

Operating System  Windows Server 2012 Datacenter (6,.2.9200,0)

Performance Log C:\Program Files\Exchange Jetstress\ESRP-Final\Stress 2014 2 § 13 0 15.big

Database Sizing and Throughput
Achieved Transactional I/0 per Second 642,116
Target Transactional 1/0 per Second 453,75

Initial Database Size (bytes) 16153049956352
Final Database Size (bytes) 16174214414336
Databasa Files [Count) 14

Jatstrass System Paramatars

Thread Count 16
Minimum Database Cache 448,0 MB
Maximum Database Cache 3584.0 MB
Insert Operations 40%
Delete Operations 209G
Replace Operations 5%

Read Operations 35%

Lazy Commits 70%

Run Background Database Maintenance True
Mumber of Copies per Database 3
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Log path; C\datshesesDBZ
Databasa: C\datshases\DE2 Datstrass 002001 odb

Lug path: Cidatsbeses\DB3
Ditabase: C\datsbasas\DBF Natstrass 003001 adb

Lug path: Cidatsbeses\DB4
Databaga: C\datshases|DB4 Datstraas 004001 adb

Leg path: C:\darsases\DBI
Databasa: C\datshases\DBS Datstrass 005001 odb

Log path: C:\darsbases|\DBG

Databass: C\datshases\DBE Jatstrass 006001 odb

Instance308a7 Log path: C:\databases\DET

f Adatab b
Instancel088d Log path: C:\darabases\DBS

f Adatab b
Instance3089 Log path: C:\darshases\DES

| Adaab b
InstanceRRAL0 Lag path: L:\datsases\DE10

| Adaab odb
InstanceRRAL11 Lag path: L:\datsases\DE11

1 \datah 1008.edb
InstanceRRALE Lag path: L:\datahases\Db12

1 ‘b b
InstanceRRALLS Lag path: L:\dataases\DE13

' \datab b
InstanceIORLL4 Lo path: Lo\datsbases\DE14

Datebaze: C-\databases|D014 Jetatresa 01 4001 db
I
VoL Lo Lsg

Tnstances Latency [msec) Latency [msec) [Writes/sec [Bytes €] (mzec) Reads/zec
Instancel068.1 15.035 7.523 14306 25653.387 060 2431 0.000
Inctanca2068.1 15.560 7.240 14316 [35666.165 2477 (0,000
Inctancal068.3 13334 7.557 14368 35642 621 000 2448 0,000
TnctancaMER S 15.748 7.247 1439 [15A75.383 2413 (0000
TnctancaMER § 15.025 7.828 14321 15674 355 000 2.451 0.000
Instancel06R5 15.430 7.350 14332 [356B4.624 2,466 (0.000
Instance 004/ ¥ 1% 14312 33612113 Lo L4717 U.000
Instance ed.d 13.676 1231 14336 [sob4/.180 .38 [v.000
Instancel0ed.d 13.228 7.631 14417 33643679 0co 2.318 0.000
Instance30ed.L0 13,604 7.232 14351 [33662.855 2,378 [0.000
TmsLame 306811 15.271 7.487 14333 35663475 £e0 2,598 0.000
TmsLame 306811 15732 7.023 14333 [35645.020 2.343 [0.000
Instance 06013 15207 7.138 14356 35612050 £eo 2421 0.000
Instance 06014 15716 7.010 14381 [350650.115 2200 0.000

LU Log
[Writes/sec
2375

EEEEEEEEEEEEET:

/U Log Wntes Average
Bytes
20857.488
20810.905
20655.406
20739.074
0716367
20794481
20717 483
20738019
20696.203
20686409
20883443
20773733
20667.200
20601945
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261762152
761792515
21757453
261704 802
261758 360
261777035
261748564
261707.215
261705.104
|261730.335
261786.705
|261767.020
261778557
261762807

Instance2068.1 0594 11575678
Instaaca3i681 0503 115432970
Inctance3683 CEEE] 115707487
Instance20684 a.592 115452047
TnsteaceJ605 CEL 115252.000
Instmaced0636 2,593 115516991
Iintame3i687 0352 115348.517
Imame306E 592 115510202
Instane3NORs 0353 113600.158
Instancediod. L0 (EEH 115399.208
InstasceTOL1L 0393 116008510
Instance3ea.12 LEES 113355.08
Instance3068.12 0,552 115477745
Tnctasrs 26114 0538 HENTEC
atce

hanga Db U0 DatsbasaRuads Avarsge 110 Dtabasa Wotas Ayarsge
Instances [Lateacy {msec) Latency [msec)
InstaceInen.1 13,033 1524
Tochaaca 21T EET] 240
Tnctasrs26LT 15.934 557
Tnchaars M4 15748 1247
Instance 685 15.025 1328
Instaace2B60 6 L5430 71330
Instance2068.7 15.2713 50
Tnstaace20688 5676 7227
Insteaced603 15.220 451
Tnstaace 06210 L5604 1232
Iinlane36811 13.271 1487
Iimlane36812 lis7az 1023
InstancesioR13 13.209 h.158
Instasce3ind. i lia716 om0
Hest Systam Dararmanzs
Lounter Maeman
% Proreseee Tims. 1577 .00 579
Awalahla WRytes. JREINAR PESROOON  [sessinco
Froa System Paga Table Esbres [13555451.967 (J3555846.000 [33555856.000
Tranition Pages RaParpeced froc|2.000 lo.000 000

| i 234304355 000 224453136.000}

-
Database Page Faalt Stallsec |2.000 0.000 0o

[Resds/sac (Hntes sec Bytas thtes nsec) [imsec) s
|a461 19406 EarrEL ] 43639387 0995 2451 U354
lnaz 14316 24377388 35655155 0527 411 LEES
lanst1 14378 R4734092 95647581 ns4n 7405 0531
40468 14379 84172179 39675363 LS 2413 [nssa
lan.527 14321 14473873 35674.255 L) 2433 (i
40518 14332 [84427.155 35684624 (.53 2486 posaz
.55 14372 £4283.508 35612.115 0308 2417 1352
0514 14335 4243054 35647.780 0.508 2,383 jassa
40507 14417 4191742 1564267 0342 2510 5%
140,540 14301 04124.509 05662000 o301 2370 |52
40452 14333 7413 33669473 0.558 2.356 0535
[40:448 14335 4202893 35643020 0.543 [2:343 o553
4073 14336 2444283 33632.098 0,545 2413 0352
40,354 14381 84236971 33630,113 0503 2303 loss+

(110 Lag Raads Buarage
Eytes

113736778
115450570
115707 4RT
115450047
115352.000
115516.901
115349.517
115510.202
115600,190

116006.810
115555.088
113477.746

113748686
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Tast Lag

LE0148 123543 PM -

282014 12:

8/2014 12:59:58 M --
232014 12:35:35 PM -

2//2014

Preganag foe testing .

Artaching datsbases ..

Pregaratians for testing are complete.
‘Starting Uansaction dispatch .
Py )

448 0 ME, maximem: 25 GB)

/& 2014 123935 M -
222014 1:00:15 PM -~

™ REanm: ;

Darabase fush threshakds: (stam: 33,8 MB, step: 717 ME]
A m hreshald: 20 mese rad,

200 mescesd]

Operstion mi Seasicas 16, [aserts 40%, Deletes 20%, Replaces 5%, Resds 15%, Lary Cammita 70%.

-~ Berfarmancs laggisg started [intercak: 15000 ms .
== Ataining prereguisites:

-~ Perfomance liogieq his ended.

) Datibass Cachs Sza Lat: [lzwsr basnd: saparbasnd nens)

== JetIntersp batch traasaction states 108014, 108014, 108014, 108014, 10§014, 108014, 108014, 108014, 108014, 108014, 108014, 108013, 108012 and 108012,

:35 PM -- Digzatching transactions eads,

11 [pamplate],

- Shutting doms datsheses ..
- 1 [romplete] 2 [camplats], 2 [romplate] [ramplate], I & [ramplate]
mg 13 (complene) and (complese)
2082014 4117162 P CiProcran Bies Eschange Jetstres ESHI-FnalSiress 2014 2 B 13 0 45blg has 5763 samples,
L/5/2014 4:17:02 P - reating test regeet -
232014 Tnztanced0G0.1 hes 150 for 10 Datebese Reads Average Latency,
/014 411R:018 EM -~ Tastana3AA1 has 7.4 fee T/ Log Wirites duerage | ateacy.
! 1 hes 2.4 For 1/0 Loy Reesds & Lab
2/5/2014 4:18: has 156 for 110 Databass Raacs Avarags Laten
2152014 4:18:08 FM -~ a5tance3068.2 hes 2.3 for 110 Log wiices Auverage Latsacy,
2/5/2014 4118108 PM - [astance2D68.2 has 2.5 fer 110 Log Reais AverageLatncy.
292 has 153 for Laten
292014 4:10:00 FM - [nztanceDG0.3 hes 24 for 1D Log Wiribes Sverage Latsacy,
25/014 4:18: W--[lmnm.'!l'lﬁﬂ“u?.ﬂv'lhlnghuhhwlim
i hes 157 for 10 Ditel
2/5/2014 4:18:08 EM - [astanca3058.4 has 2.4 e 11D Log Wirites dwerags Lateacy.
252014 = Lastance3UbA has 24 for L0 Log Reads Average Litency.
232014 Tnztanced0G0.5 hes 150 for 10 Datebese Rends Average Latency,
!J‘Mﬂll‘ CBPM hmmdﬂﬁﬂﬁhnﬁlwlml.nlmmmumn‘
hes 25 for 1/0 Lo e A
208/2014 418,08 PM - has 15.4 for 110 Dathuss Raads Averags Latan
i 1/0 Log Writes Average Lateacy,
2/5/2014 4118108 PM - [astance2D68.6 has 2.5 for 110 Log Reais AverageLatncy.
292 1 his 133 fer Laten
292014 4:10:00 FM - [astancedDG0.7 hes 25 for /D Log Wiribes Average Latsscy,
5201441808 B - Fstioce0GAT has 2.5 e 10 Log Reads verage Labecy.
i hes 157 for 10 Detel
25/2014 4:18: --L.mmznsuxhuuhrml.qumm.ng.uuq.
232014 4: = [astance3068.8 has 2.4 for 10 Log Reads Average Liency.
z-b.'znlunnmm -~ [astance3068.9 has 15.2 for /0 Database Reads Average Latency,
21572014 4:18:08 PM -- [astanca3068.9 has 2.5 fee 110 Log Writes Average Lateacy.
2532014 BM - n hs 25 for 1/0 Log Resds Average Lacency,
2/a/2018 oM - 0 has 156 for T h s & 1
232014 4:18:08 FM -~ [nstance3068.10 hes 24 for 10 Log Writes Average Latsscy,
2/5/2014 4118108 FM -+ 10 has 24 for L0 Lo Resds
U9z 11 has 133 for
292014 4:10:00 FM - [astancedDG0,11 hes 26 or 1D Log Wribes Awerage Latsscy,
/014 411R:018 EM - Tastanca3DAA11 has 7.6 e T/ Log Reads varage Latancy.
¥ 12 hes 158 for 14 s ds Average Lal
/812014 £:16.08 BN - [nstanca068.12 az 2.3 o 10 Log Wit s Latercy.
12 has ﬂvI.‘DLN“
z-b.'znlunnmm - 13has 152 or ds
== astance3lbe. 1snnuhr1.mnlnnummum
agienged060.13 has 24 fr 10 Lag Resis verage Larency.
" 14 has 157 fer T} Y.
-~ [askanue3068.14 hes 2.3 for L0 Log Wiites Averee Latency,
-- [astanca2068.14 has 23 fer 110 Log Rasés Avarags Latancy.
i Testhas U base Page Faslt talls/sec.
2/5/2014 4118108 PM - The test has 0 Database Page Fauk Stlls/sec samples bigher than 0,
292014 4:18:08 PM -- C:\Progrym Files\Exchinge Jetstress\ESRP-Fingl\Stress 2014 7 8 13 0 15.0m| has 5737 samgles queried.

7 [eemglats).
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B.2 Server?2

Microsoft Exchange Jetstress 2013

Stress Test Result Report
Tast Summary

Ovwverall Test Result Pass

Machine Mame HOST-2

Test Description Server 2
3 Copy DAG (2 Local Site + 1 Remote Site)
12 Servers {8 Local Site + 4 Remote Site]
3750 Mailboxes/Server
4 5B Mailbox Size
150 Messages a Day
0,121 1OPs tested
14 DBs per Server

Test Start Time 2/8/2014 12:59:14 PM

Test End Time 2/9/2014 4:16:41 PM

Collection Start Time 2/8/2014 1:06:54 PM

Collection End Time Z2/9/2014 1:06:48 PM

Jetstress Version 15.00.0775.000

ESE Version 15.00.0712.008

Operating System  Windows Server 2012 Datacenter {6.2,.9200.0)}

Performance Log C:'Program Files'Exchange Jetstress'ESRP-Final\Stress 2014 2 8 12 59 45.blg

Database Sizing and Throughput
Achieved Transactional I/0 per Second 635,229
Target Transactional I/0 per Second 453.75

Initial Database Size (bytes) 161527815208956
Final Database Size (bytes) 16173711097856
Database Files (Count) 14

Jetstrass System Parameters

Thread Count 16
Minimum Database Cache 448.0 MB
Maximum Database Cache 2584.0 MB
Insert Operations 40%0
Delete Operations 20%
Replace Operations 505

Read Operations 25%

Lazy Commits 7 0%

Run Background Database Maintenance Trus
Mumber of Copies per Database ]
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ase | s .
Tookasce 0 Lag esh; Cdstabases'DO01
Datehases Cetebases DB 1 Detatress 001001 b

TookasceD2 Log puth; € atabaseslD02
Datehases Cetebases 0BT etatress 0200 b

Ruskaace ) Log pach: C:databases'DID
Ditshase: Cdatebusen DET Detatrens 00300 Ltk

Rasbaace 204 Log pach: C:'databases'D4
Dilshare: Cdatebuven DB4 et lrens 00800 Ltk

Raskaace M5 Log pach: C:\databares'DES
Datehare: Cdatebusen DET Detatrens 00300 Ledh

ImlamelB04 Log peths i idetebines DBE
Dacebase: C\éanabases 0BG Jersress 00600 L ach

TmlaweI307 Log etk C:ietsbeses DT
Dacebase: C\éaabases\DET Derswess007 00 L ach

TmlameI303 Loy etk Ciideiebees DED
Dacsbase: C\éaabases\DEG Jerswess 00800 L ach

Imbame W08 Log pe C:'detebuses D8}
Dambise: C\éarsises DB Jerswess 0900 Lach

Imbome 30010 Loy peth: ' etabunen DEID
Darshase: Cdarabasas R LN s meast | 000 =k

Imbome 30011 Loy peth: O 'etabunen DB L
Marshase: CdaraiasadiA | | isrmeast | 1001 =k

TnstanceTR.LE Lag pach: ! \dmabases D612
Darshase: CéarabasasiDR L7 0 mess | 7001 adk

RnstanceT30.L3 Log pach: C:\cmabases D613
Datshane: [riatsbasadiR] f| iatetrassll] 0001 adk

TnstanceT0RL4 Lag ach: Ccaabases'DE 14
Datshane: [ratshasadi K] iatetraasll 14001 adk

L hin

Tnskasces [Lateacy [maec] |Latescy [meec) [Wekesisec maec]
Inctascel300.1 15573 0,405 14141 000
Instance3002 16052 5043 14137 :
Tnsbasce 130 15502 250 14097 1000
Tnstance2EHA 15580 5.020 14202

Tnstanre Ty 15475 TSR 14137

Inlenel306 15345 B85 a183

Instasce 13007 15.651 9252 14186 200
Isctascalm0y 1111 1150 a1

Imlomel3009 15505 5.084 14134

Rastasce 2304 15098 [H 14163

Instascel300.11 15739 2822 14,189 200
Isstance 30011 16202 672 14227

Inatasce 130011 16339 BAGG 14172 400
Tnstaace DO 16712 288 je204

Dell PowerVault MD3260 15,000 Mailbox Resiliency Microsoft Exchange 2013 Storage Solution




H i m st b 10 Resd
Inslame 23001 8335 lz61788.054
Instance IS ER] lo61814733
Taskance T30 2579 R1788089
Tnstance 22004 es18 l261803.797
Tnstance D05 ez l261000.173
Inslame 23006 8334 l261805.33%
Instance LT 1333 leb1810.433
TaskanceT20R EEi 21774267
Tnstance 12000 2549 l2s1753.728
TastanceZ2¥10 0516 l261002.160
Instancez3iLLL 8340 le61776.734
InstanceIILLL 8303 loe1813.334
Tnstancal200 13 2534 lze1758 387
Tnskance22L11 e501 l261791.184
Tnstance 22001 0587 114202545
Tnstance2Di0.2 0500 114550341
InstanceIsin: 0383 118126512
InstanceIsg 0387 114316510
Instancal20 5 0597 112573868
Tnstance 22006 058 114230838
Inslame 23007 0585 114083352
InstanceIsig 0383 114753147
Instance JANLY pElly 114720718
Tnskancal200.10 CEES 118885415
Tnstancel2L11 0589 115007032
Inslamel3M1 0583 114868668
InstanceI3iL3 0363 113760416
TaskanceTRL14 GEELS 114850188

n i 10 Dtk ds Averag 10 Datel A i b 10 Batab i L 5 ds Aremiage L 5 L 0 Ley 10 Log. L0 Loy Fimedds Average |10 Loy Writes Average
Taskances Latency [nsec) Latency [msec) laadalaee ; e [masc] sz Reaafze
Inslame 23001 13.373 5,403 55720 52615943 570 2654 0.587 3337 114353343 16,853
InstanceIsing 15032 5,045 EEELES 52364369 317 lesss 0.388 334z 114351341 20817.096
Taskance TR0 15582 4768 T e stn 108 208 585 EET 114174512 D0a0k. 697
Tnstancal200.4 15.982 s.020 78 2475008 .84t 2325 0587 1248 114316610 ho770.572
Tnstance D05 15479 0790 y127 02704791 0926 2620 507 1305 114572060 20035.05
Inslame 23006 13.545 5485 EEXETY s2593470 1023 les% 0586 3343 114330838 20773.806
Instance LT 13,631 9233 EENET] szsiied (B 2610 0386 1345 11409992 470
TaskanceT20R e s.190 lass2 s 915 a3 2483 .58 1340 1452147 221
Tnstance 12000 15.505 5,001 a4 1154 5263718 93¢ 2624 586 2241 114220714 D0720.216
TnstanceZ2¥.10 15.990 0742 g2 14060 02s07.000 0033 lesue 6506 KET) 114445415 81,060
InslameZ3HL11 15739 8822 55738 14583 52615456 1130 2758 0.589 3352 115000.092 20730415
InstanceINLLL 18202 EiF EENF ez sza12208 838 lesss LR |a3s 114868668 JIEIAIT
TaskanceT2L1 1£398 465 T4 14572 57406750 nasz 2301 583 KRS T 00715407
Tnskance22L11 16713 8244 9723 14204 221918 1010 |24ss 0589 EET) 114855188 hie23.205
Hast Systam Do
Counter avernge  [unmun [Maonun
% Procaseor Time 0973 0.000 10983
Noailsble MBytes 2ee78521  facasaon 27120000
Tree System Page Table [nlries |3J555050.051 ([10555047.000 (10555854000
Trassition Pages RePurposed)sec[ 1,000 lo.0on 0000
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UH/IU14 17:95:18 M -- Braganng far teshing .

/872014 12:33:29 PM -~ Ammaching dacabases ..

2/8/2014 12:39:29 PM - Pregaradons far resting are camplee.

2/8/2014 12: 9 PH - SI-Illulnmnhmlhuuh

282014 12:39:29 PM -~ D ME :3.368)
2/0/2014 12:59:29 PH mdmh;hmmw;.[mnsmm;upmmn]

2/8/2014 12159145 PM -- Duatah; tragel

2/B/2014 12159145 PM -- Log write lstency theesheldsn | ,mngu 10 msecfwrite, nadmam 200 nsechwrite].

2/8/2014 12:58:

47 DM -~ Purkormanca logging startud [istenval: 15000 m).

:47 DM -- Oparation moc Sassions 16, Inserts 40%, Delates 20%. Replacas 5%, Raads 35%, Lazy Commits 70%.

ugper bauné: nans]

FWA 17:59:47 UM - mun; prarequisitas:

arams - ) Cache bize. Last 334773 bound:

2912014 P -~ Perfomance logging has esded.

2I3/20144:16:16 PH -~ Jetlnterp btch WS KRG 1003, OGS, 1063, 106345, MAS, LOTMS, L0945, TGS, 106, INOA5, 1003, 108345 and 106943,
209/20144:

292014 4 3 Jats], 4 [camplete).

[eompleze),

hete]

(]’

lete],

21 e

pletz).

2 Jata!,
{complete), a nglete]
2/9/2014 4116141 M - CilProgram Files\Euchange Jetstress\ECRN-FinallSeress 2084 2 8

12 59 45.8lg has 5764 samgles.

116:41 DM - Craating bast ragest
M- 1 has 1SR far Faads &
eatanceZA00L1 has 7.7 far LT Log Wntes Average Lateary.
- Iestancez300.L has 2.7 far 110 Log Reads. Auerige Licency.
P - 2 has 16.1 far I
PH -~ Destance2300.2 has 25 for 10 Lug Wiikes Aversge Lateasy.
2/9/20044:17:39 P -~ IestanceZ300.2 bas 26 For 10 Ly nudmmy- Litemy,
2012014 4:17:29 U bas 156 For L
20972014 4117139 PH -~ Instance2306.3 bas 2.7 for U0 Log Wirites Average Latency.
zvmum.u.a! P [nctancel3003 has 27 fr 10 Log nuisa.mge Latancy,
bas 160 Rr L
stanga 3004 s 23 for U Log Wi Avaraga Latsacy.
AtaneaTA00A a8 74 far l.l‘(i Log Reads Areeage Lateecy.
bas 153 fa
Iesmancel300.3 has 26 far l’D Log Writes Average Lateacy.
Instancez300.3 kas 26 far 1/ Log Reads Annn! qux'r
bas 155 Fr I h
TestenceZ2006 bas 24 for U Log Writes Aversge Latsscy,
TesanceZ300.G bas 24 hr 10 Lo nud;a.mge Latency,
7 has 157 far LY [
Tnctance2300.7 bas 26 far 10 Log Writes Average Lateacy.
sana2dE0T 1as 2 fr U0 Log Reads Suwrags Livansy
bag 167 far
Rstanre7 400K has 7.5 far 100 Loy Wnites Gvarage Lateary.
InstanceZI004 kas 23 far U0 Log Reads Auerige Litency.
Bas 153 far
Testante2 3009 has 25 or 10 Lug Wiikes Aversge Lateasy.
rstance2300.9 bas 26 ot 10 Log Reds A sage Loy,
Bex 160K Fi
InstangeZ390,10 has 25 i 10 Log Wrtes Average Latency.
bas 25 ar 110 Log Reads &

11 has 157 far Ui basa Rasds A
stanca2300.11 has 28 or D Log Writas Avaraga Latsacy.
ataneel 10011 hae 2R br 10 Log wm“pnm

12 has 82 far
Iestancel300.12 s 27 for /0 Log Writes Average Lateacy.
- 12 has 27 far 1/ Log Reads
b 164 For 110 Detehees Feels & L
s 27 Far 10 Log Wiites & Lat
bas 27 far 110 Log Reads &

Nas 167 far U0 Batsbase Reads Averag ¥
- Instance2300.14 has 25 far [0 Log Wiites Average Latency.
stanca2300.14 has 25 bar 10 Log Raads Avaraga Litancy.

samples bighse than 0L

P L6mgran elss chings Js alistress 018

2 59 8300 has 5734 samph
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B.3 Server 3

Microsoft Exchange Jetstress 2013

Stress Test Result Report

Tast Summary
Overall Test Result Pass
Machine Name HOST-3

Test Description Server 3
2 Copy DAG (2 Local Site + 1 Remote Site)
12 Servers [8 Local Site + 4 Remote Site)
3750 Mailboxes/Server
4 GB Mailbox Size
150 Messages a Day
0,121 IOPs tested
14 DBs per Server

Test Start Time 2/8/2014 12:59:35 PM

Test End Time 2/9/2014 4:17:04 PM

Collection Start Time 2/8/2014 1:06:43 PM

Collection End Time 2/3/2014 1:06:40 PM

Jetstress Version 15.00.0775.000

ESE Version 15.00.0712.008

Operating System  Windows Server 2012 Datacenter [6.2,9200.0)

Performance Log C:\Program Files\Exchange Jetstress\ESRP-Final\Stress 2014 2 8 13 0 7.blg

Database Sizing and Throughput
Achieved Transactional I,/0 per Second £20.688
Target Transactional I1/0 per Second 453,75

Initial Database Size (bytes) 16154538507 1616
Final Database Size (bytes) 16175355265024
Database Files (Count) 14

Jetstress System Parameters

Thread Count 15
Minimum Database Cache 448,0 MB
Maximum Database Cache 3584.0 MB
Insert Operations 40%
Delete Operations 20%
Replace Operations 5%

Read Operations 35%

Lazy Commits 7 0%

Run Background Database Maintenance True
Number of Copies per Database 3

Dell PowerVault MD3260 15,000 Mailbox Resiliency Microsoft Exchange 2013 Storage Solution



55

Lag gath: C:\databases D02
Cambani: Ciizacabasss D82 senmss 002001 sk

Log path: C-\daabanes'DBY
Drarshans: Ciarskasss| DAT leremesalning | adh

Lag gath Cildatabases' DB
Datehase: O atebines D34 Uetstiens D400 b
Dtsbuse: Cidtabeses DS UetriransD0S001 60

Lag parh: C\éamabases OR6
Databases Ciidatabases DBE JetstressD0600 adh

Leggarh: C\dambasas'067
Datzbases Cidatbases\DE7 UetstressDI7001.dh

Lastaocedi.2
lastaacedBL)
LnstanceliLt
INCascRTRLY Lag path: C\databanas 83
Tactancedi f
Tactancetsn T
ImslomelB08 Log path: C\delabanesDBE
Databana: Likatabasds DE¥ Jetstraa sOUETOL ack
TnskoaceB8 Lo sath: C\databanes' D03
Frarabyse: - farabanas\DAF lacemec a0 | adk

Tastance?$0.10 Lag gath: Ci'dstabazes DB10
Distebase: C atebunes D1 0 etsvens 01000108

InstasceBRLLL Lag path: Li\databases UE1L
Ditebaze: Cidetebunes D81 1 et 021001k

InctanceWLLI Lag path: Li\ditabases D812
Distabazes Cidacabases\DO12 etsirenelE2001 0k

Tactaacald 13 125 park: Cdmabasss DA13
Databases Cridatabases\DE1 3 Jetrtress0 1300 Lash

Toslame$Bid L peth: Cidetsbanes|
Utabane: Uiidatabagas' DE LAl stitrass 01400 L sk

I

HUHHHTI

FETTIETETELEE
I

3

Wrtassec (]
14083 337 10,59 E--LEENY | C.000
rass ECSE EGERCT oo
a1y | 33630.137 33591 6HS | C.000
1520 ECERrY |ssez1110 oo
lagas EELOSELY 33623930 | C.000
1 ECLEE] ELber oo
oy 33681811 33617 525 | C.000
raca F3607.003 [F3606.128 o000
lagus | 33630288 33609533 | C.000
1a0ca B2csa.534 [se13050 0000
an 32634.757 [35595.860 008
14025 3282505 |35604201 n.00
LR 32658.2¢4 [35622.898 008
1a0s2 336m1.563 |ass7Rs24 0000

i
i

GREEEIEEIEIRURS

Dell PowerVault MD3260 15,000 Mailbox Resiliency Microsoft Exchange 2013 Storage Solution




56

261791 245
l2e1784208
261318507
RS
261767.540
261770251
261705004
61788152
InsLemeB30.9 8533 261733128
InslenceB30.10 8523 [261736.118
InstanceBdLL 5334 261762224
InstanceBsn.Lz 8313 [261762788
InstanceBd.L3 835 261757222
8524
0 L0 Derfarmancs
TnctanceB80.1 0520 112075332
Instanceli0 ] 0581 113120.46¢
TnctanceBd03 0381 113161312
TnstanceB304 0582 113572611
TnstanceBS0.5 0383 113573.872
InstanceB$0.5 0.580 113084.292
TnstanceDi07 0304 113733.300
TnstanceBHLE 0500 113677657
TnstanceD03 0592 113299.05%
TnslanceB0.10 0582 115231115
TnsLaneBdE1 0583 114017.090
0552 113483461
Instance83.L3 0.354 113778773
InstanceBsaLé 0380 113077803
Rtane : e oLz
Tnstances [PR———) Latency [masc] Rerdz/sec Writes/sec Dyter [mszc] [maes)
TnsLaneB30.8 15451 2,865 35342 14083 33333376 884 2432 580
Tnsleme8d0d 15522 8823 35411 13363 33613257 .85 2445 il
TnsbameB$03 13432 76 33,391 14413 35551685 1.037 2342 361
InstanceBs0.q 13533 £I67 33313 14120 33621010 0,504 2415
Instancedd.} 15443 5634 33482 14043 33623530 0832 2630
Instance3sad 13.561 5262 33437 1071 3550222 0931 2,383
InstangeisL./ 18.5% 4,501 3939 14001 $361/.523 1983 3359 354
InstanceSHLE 11683 8301 59,320 147088 33605.118 0935 3091
InstanceSELY 13520 880 33,493 180024 43609.533 418 2618 362
InstanceBS0.10 16019 8,645 39.475 14060 35512.050 0.852 (2447
TnctancsRiL.E1 15701 ) 33344 14177 35533 850 1587 7591 585
TnckancsR3.13 16177 2471 33560 14133 35£08 701 (EEE) [2.506 5&7
TnchanssRiLET 15519 2465 33517 1410 15673898 na7% 757 384
TnstancaRBfl 14 16040 1 33518 14067 35578804 [EES |7.458 580
Coanibar varaga Minimum Mazamam
% Processer Time nano hg EERE]
Available Maytes 26835050 [26809000  |27065.000
Fret Gystem Page Table Enlries (33536355156 (33555852.000 [33556268.000
Transition Pages RePurpused)/sec| 0,000 0000 6000
Paol Naspaged Dytes 232732073, 1o}
'] 4 D: 760,000

3333

3376

323

Bytes
112875332
113129461
113161312
113572611
113373973
113084.392
113133380
113677657
113299959
113251115
114017.090
1134R3.461
IR

Btes
20712.284
20778.558
20745.880
20763.134
20812.341
20720863
01834699
0831752
£0/93.593
20715706
70749.276
7027722
[ F0766.964
052 202
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TestLeg
/82014 12:59:35 PM -- Preparing Rt Leating ...
282014 12:559:30 PM - Arteching databases ...
2/8/2014 12:59:50 PM - Pregaretizns Fr testing are complste.
2212014 12:59,50 PM -- Starting transaction dispatch .
22/2014 12550 PH - Datsbase cache satsings: [minimumi 448,0 ME, madmum 3.5 G2
2/2/2014 12:52:50 BM - Datsbass fush thraghalds: [start: 15,8 M, seep: 717 UE)
282014 4
uRMA1
wEzma

17 DA - Lo ris Latancy mavinun:

100 BM - (Iparahiea mince Sacciens 1k, [eserts 40%, Delstes 20%, Haplaces 9%, Keads 19%, Lazy Cemmits /0%,

LIB/2U14 1:00:10 PN - Perfarmance loggng started (ntenval: 15000 s,

21872014 1:00:10 PM - Amaniagprerequishes:

2/8/2014 1:05:43 PM - i) b b Size, Lasils T beund: , upper boured: nane]

232014 1:05:43 PH -~ Parhaimance loguing has el

292014 4:16:17 PH - Jetlnterog batch transaction stats: 105936, 105936, 105936, 105935, 105935, 105935, 105935, 105935, 105925, 105935, 105935, 105935, 10535 and 105935,

2/3/20144

2/9/2014 4115139 PM - Shutting dawn databazes -

/572014 4417104 PM - 1 [complete). et [camglete). A [complets], InstanceBBO.S [complete), [complete), InstanceBBO.7 {complete),
Jots] 14 [complsts]

/2014 4:17:04 PM - C:1Bragram Fils! Jatstrags\ESAD-FiraliGivass 2014 3 § 13 0 7.bighas gl

2732014 4:17:04 DM -- Craating test rapart ..

RS G RNH PN - 1 hag 153 fer 10 nu-nmljl.l‘y.

25020144 1 has 2.4 for 1/0 Log Wites L

21512014 4:18:06 PM -~ 11512002880, | has 2.4 far 10 Log Reads A um

2/3/2014 4:18:08 P - has 15.9 for 1O Datat

2/3/2014-4:18:08 PM - hes 2.4 For 110 Lo Wr Latsscy,

2/3/20144

2192014 4 haz 155 Latescy.

2/5/2014 4118108 PH - rctanceB0.3 has 25 10 Log Wirtes Average Latency
25/2014 4118108 PH - [astance880.3 has 2.5 for 1D Log Reads Average Latency.
252014 4:18:08 PM - [astincs890.4 has 16.0 e 1D Databasa Rusés Avarags Latancy.

L3/2014 4:18:08 DM -- [ngtancsB20.4 has 24 for 10 Lo Writas Avarags Latscy.
2018 &: 1808 UM -+ [astaacaHED.4 has 7.4 for 101 165 Reads Awerage Latsncy.
aslma s has 154 fer 110D nu-nn-lll.l‘y
2152014 4 hag 2.6 fer 1'0 Log Writes L

2152014 4:18:08 PN -~ ﬂmﬂmﬂhﬂzﬁ"rh‘) Luﬁudsmmum
2/5/20144 6.0 fer 1O

2/5/20144 has 2.4 For 10 Log Wi Latescy,
232014 4:10:00 PH - [nstancaBO0G has 24 Fr 1O Lnsﬂud.!.h-nnglubmq
2/9/2014 4:20:00 PR 7 has 163 Rr LD by,

252014 4118108 PH - InstanceBS0.7 has 3.4 for 1D Log Writes Average Latescy.
252014 4118108 PH - IastanceBS0.7 has 3.4 For 1D Log Reads Average Latency.
5/2014 4:18:08 PM - [astancsB30.8 has 17.7 ke 1D Databasa Rusés Avarags Latsncy.

L3/2014 4:12:08 DM -- [ngtancsB20.8 has 2.4 for 10 Log Writes Avarags Latacy.
2018 &: 1808 UM -+ [astaacaHEDE has L1 for 100 165 Reads Awerage Latency.
RS G RNH PN - 135 fer 10 Ausrags | atancy.
2152014 4:18:08 PN -~ hag L7 fer 1'0 Log writes Lareacy.

2320144
2320144

08 PM - [1512aceB80.9 has 2.7 for 'O Log Reads Aversge Latency.

08 PM -~ [nstanceBd0.10 has 16.0 for 1'0 Dtabase Reads Mlm! Latemy.
21512014 4:18:08 PH -~ 10 has 24 For 10 Lug Wiikes & L

2132014 4:20:00 PM - [astanceD00.10 haz 24 hr L'D Logﬂ.lldumulmn‘.
292014 4:10:00 PM - [nstznceDOC.L1 has 157 Fer [/0 Database Reads Average Latency.
2/3/2014 418108 PM -- [nstancsBS0.11 has 26 fer 10 Log Wries fverage Latency,
232014 418108 PM -- [nstancsB90.11 has 26 fer 10 Log Reads Auwerage Latency.
252014 £:12:08 DM -~ [n5tancs820.12 has 16.1 ee )0 Databass Raads Avaraga Latancy.
winlu 08 P -- [astanceB80.12 has 25 fer 1D Log Writes Avsrage Latascy.

14 BN -~ [astancaRBDL17 has 7.5 fer 101105 Heads Average Latsnry.

16 UM -+ [actanrsHHDLT has 155 for 11} (atabaca Keass Auerage Latancy.
08 P - [a5tanceB80.13 has 25 for 10 Log Wrikes Average Latescy.

ﬂ‘q‘)lnu
2152014 4

2S/2014 4:18:08 PN -~ [astance880.13 has 2.6 fer 1'0 Log Reads Average Latency.
232014 4:18:08 PM - [nstenieB30.14 hes 18.0 for 1'D Datebese Reads Averaue Latery.
232014 4:18:08 PN - 14 hes 2.3 or 10 Log Wirkes Average Lat
LYZ0L4 41000 M Tnsteace000.14 has 2.5 Fer 1D Log Resds Aversge Latency.

219201441000 PH - Testhas 0 Masirurs Database Page Fruk Stllsfsec.
252014 4118108 PH - The test b les bigher than 0.
2$/2014 4118108 PH -- il Program Files| Jeteiress\ESAD-Firal Btress 2014 2 8 13 0 Jeml has 5735 samphes queried

CBED.11 camplate),

Dell PowerVault MD3260 15,000 Mailbox Resiliency Microsoft Exchange 2013 Storage Solution



58

B.4 Server 4

Microsoft Exchange Jetstress 2013

Stress Test Result Report

Test Summary

Overall Test Result Pass

Machine Name HOST-4

Test Description Server 4
3 Copy DAG (2 Local Site + 1 Remote Site)
12 Servers (8 Local Site + 4 Remote Site)
3750 Mailboxes/Server
4 GB Mailbox Size
150 Messages a Dray
0.121 IOPs tested
14 DBs per Server

Test Start Time 2/8/2014 12:59:38 PM

Test End Time 2/9/2014 4:17:14 PM

Collection Start Time 2/8/2014 1:06:50 PM

Collection End Time 2/9/2014 1:06:45 PM

Jetstress Version 15.00.077 5,000

ESE Version 15.00.0712.008
Operating System  Windows Server 2012 Datacenter [6,.2,9200.0)
Performance Log C:\Program Files\Exchange Jetstress\Final-ESRP\Stress 2014 2 8 13 0 10.blg

Database Sizing and Throughput
Achieved Transactional I1/0 per Second 533,127
Target Transactional I/0 per Second 453,75

Initial Database Size (bytes) 16152504696832
Final Database Size (bytes) 1617 3400719360
Database Files (Count) 14

Jetstress Syst=m Parametars

Thread Count 16
Minimum Database Cache 448.0 MB
Maximum Database Cache 3584.0 MB
Insert Operations 40%
Delete Operations 20%
Replace Operations 5%

Read Operations 35%

Lazry Commits 7 0%

Run Background Database Maintenance True
Number of Copies per Database 2
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[TRITRD. 237
RS
[61787.629
l261002.355
{36 L RO7 938
[E1rs01s
(261778855
lzeten0n
[FRITIS3ES
ssieLary
[E1TE4524
]
[161750.343
st e
h
507 11448441
114118819
0584 113879083
§ (112489.588
0500 112530002
TInstasrs WAL 113984 456
Inctasca R/ SEE 118869 555
Tastasce X003 112066530
Imlome30833 0381 113382136
Instane itk 18 11330a 787
Anstasce NRL1 08! 114421343
Tastasce 12 114003453
Tamlam»MRE 11 0585 114173035
Instascalosi.i4 114378752
Taial 10 "
R xhange Datobose <=3 [0 Dutshase Ry b (U0 oty s s
Instasces
Imlawme 831 13432 9535
—— 1603 5738
Instasce FRSE.3 1381 b./86
Tnatasce 034 L6073 6368
Tl w MR T 15604 9517
Instancada s [ELTHY 3tz
Instasce 10837 15615 9.331
Tastasce 20088 AT 9.450
Tnlam » MRRA 15848 558
Inctasca IRELD 16203 B580
Instasce 08811 15485 8436
Imlama208811 16182 8310
Inctasra MRA 11 16213 R736
Instanca EELLL L6F2 (=Y

Dytes [
343362 0587
s nsaa
3434035 U384
25640070 0582
XSE0A.3T5 0,583
msantes ses
25631536 0588
R [
RSA79.085 0.581
SRS L 0383
25644851 0587
lsssanaz 324
X364 OTR 0.3
alEdl osar

(16312 R e
iz

114348461

JLILIE L]

HETEN Y

ni3smate

reamERnE
e
1LABEREE
113066.530
HECREYS
ase el
114421545
114009,655
11a17203

BEER S

(116015 Wi Bmrie
[rtes
l20835.840

(10753373
oy 202

10177 658
zoT0a3ze
[oe27.445
(20607443
(12758315
PR
(0858258
(20755730
20764933

[orreera
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C SoftRecovery Test Result Report

C.1 Serverl

Microsoft Exchange Jetstress 2013

SoftRecovery Test Result Report

Soft-Recovery Statistics - All

Database Instance|Leg files replayed |Elapsed seconds
Instance3068.1 505 1837.5228868
Instance3068.2 504 1865.5626148
Instance3068.3 SoL 1810.01641032
Instance3068.4 505 1885.2241056
Instance3068.5 507 1822.7247865
Instance3068.6 S05 1882.5970259
Instance3068.7 506 1836.4134294
Instance3068.8 505 1895.337 397
Instance3063.9 S0z 1828.0542002
Instance3068.10 502 1889.7259192
Instance3068.11 Sos 1865.828268
Instance3068.12 S03 1303.8067712
Instance3068.13 506 1828.5846253
Instance3068.14 So1 1877.2721583
Avg S04 1859.905

Sum 7061 26038.6705997

Database Coenfiguration
Instance3068.1 Log path: C:\databases\DE1
Database: Ci\databases\DB1\Jetstress001001.edb

Instance3068.2 Log path: C:\databases\DEZ2
Database: C:\databases\DB2etstress002001.edb

Instance3068.3 Log path: C:\databases\DEZ
Database: C:\databases\DB3etstress0032001.edb

Instance3068.4 Log path: C:\databases\DBE4
Database: C:\databases\DB4\Jetstress004001.edb

Instance3068.5 Log path: C:\databases\DES
Database: C:\databases\DBS\Jetstress005001.edb

Instance3068.6 Log path: C:\databases\DEG&
Database: Ci\databases\DB6etstress006001.edh

Instance3068.7 Log path: C:\databases\DE7
Database: Ci\databases\DB7 Jetstress007 001.edh

Instance3068.8 Log path: C:\databases\DEE
Database: Ci\databases\DBSJetstress008001.edb

Instance3068.9 Log path: C:\databases\DES
Database: Ci\databases\DBS\etstress005001.edb

Instance3068.10 Log path: C:\databases\DBEL10O
Database: Ci\databases\DB10Jetstress010001.edb

Instance3068.11 Log path: C:\databases\DBL1
Database: Ci\databases\DB11Jetstress011001.edb

Instance3068.12 Log path: C:\databases\DBE1Z
Database: Ci\databases\DB12\Jetstress012001.edb

Instance3068.13 Log path: C:\databases\DE13
Database: Ci\databases\DB13Jetstress013001.edb

Instance3068.14 Log path: C:\databases\DE14
Database: C:\databases\DB14Jetstress014001.edb
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[0 Detsbase Reads Average

o = T

Instances. ¥ [maac) ¥ (msec) (Faads/sec

Inctancal068.1 46390 1204 11683

Instancad68.3 9,027 1312 las7e

Tnstancal064.3 46500 1203 118884

Inctancal068.4 0,957 1199 114258

Instancal063.5 46312 1204 117715

Instancal068.6 43227 1188 114517
1211 116720
1212 {13015
1211 116340
1207 112761
1190 116.005
1208 113.024
1218 116770
1199 112603

Tnstanced068.1 7138 261784358

Instanced068.2 7476 261813.256

Tnstanced068.2 172 261800548

Instanced0684 7.3 2e1resaze

Tnstanced068.5 7.273 261852745

Instancel068.6 7.540. [2£1913.016

Tnstanced068.7 7.151 261324475

Instancel068.8 1241 [2E1838.214

Tnstanced0§89 7.221 261856708

Instanced068.10 7.402 261377800

Tnstanced068.11 7.152 261865512

Instanced068.12 7413 21925532

Tnstanced068.13 7.251 261928722

Instance068.14 7.400. [2€1725.987

McEachange Datab 10 Database Reads 1 110 Database Wirkes Aoerage (110 Ditabise

Instances. HLateacy [msec) Latency {msec) [Readsisec

Tnstance3063.1 46390 1201 124.02%

Tnstanced068.2 wa.zr 1212 121553

Tctanrs AT s 500 1202 12617

TnshancaléRs T 1158 17183

Tnctancs 0645 46317 1204 174595

Tnshancs MGG w3z 1188 177,066

TnctanrsMEAT 46511 1211 172870

Tnctanca 68 uaTil 1212 121156

Tnchanra 1640 46795 1211 174171

Tnchanra 106410 43233 1200 130,164

Tnctanrs1ER11 48R4 1.190 17215

TnstancadeR 17 43533 1208 1437

Tnctancs 06A.12 46373 1218 174021

Tnctanca 06414 43563 1185 171092

mﬁn.
e
1097
l1c81
1107
jt.071
1113
072
1102
|e.0gs
1054
l1.0s2
1.089

1.105
1067

10 Database Fesds dvesge
[Bitas

38505 244
38558028
12460133
38709.752
38441326
38570.106
38422 561
38525720
28373588
28525240
18433638
38611164
18455144
38£00.287

L0 Database Reads Averape
[Bxtes

51360453
52276.961
51161.186
32753524
51452.168
523IR96TR
51325.135
[52150.706
51389.533
57347745
51413870
72357376
51521.585

52399717

32688.659

32688.659
(32768.000
32689.795
[32762.000
32688.008

32690351

11/0 Database Writes Average
Bytes

32688.659
32689.793
(127 RR.000
17600534
[176A7 883
(7515603
[12TRR.00N
(17614160
[APRARASY
RITRALOON
[176R9.795
(177 RR.000
[176A8.078

(12690351

1/0 Distebize Wiites Aveege |1
Bitis

(msoc) miec}
37,25 n.0ca
27,607 n.000
32530 n.000
26.832 {0,000
32347 0.000
26471 0.000
36118 0.000
27,406 fo.000
35198 n.0ca
28,062 0.000
36601 n.000
26.931 |0.000
35758 0.000
27.881 0.000
110 Leg & O Loy
(msec) (Imszc]
37.251 0.000
27.607 |n.000
32590 n.00a
76837 |n:noa
34947 n.000
76471 |ninoa
36118 n.00a
77,436 |n.noa
3519 n.00a
78,067 |n-noa
B n.00a
75431 |n:noa
35758 n.000
71881 |nnoa

203080305
209099,683
209081011
208223204
205216601
208210.148

205074.29¢
208309297
208938.109
200221516
209108 463

209213.068

209CR1.011
218323204
209216601
[208218.148
20RRS2.305
[208275.331
205074396
209309.237
208S2R.1N9
F09271.51R
209108463

203313068

Dell PowerVault MD3260 15,000 Mailbox Resiliency Microsoft Exchange 2013 Storage Solution



62

Hest Eystem Perfrrmance

Combar |awarags isimam Waimam
% Processce Time 11612 ls.512 70,105
Ansilable HEples 26416634  |zezrecon  |z3sson0
Free System Fage [able Entes | 3333/ 758,558 |3393/546,000
Tranition Pages RePurmosd fsac| 1,000 o0 |00

| y 2370 000
Catabase Page Faalt Stalls/sec (0,000 000 0000

TestLog
2/10/2018 10:04:38 AM - Pragaring for tastisg _.

2/10/2014 10:04:43 AM -~ Preparations far testng are complece.

2/10/2014 10:04:43 AM -~ Staiting Hlmnlnndl)glh.i..

2/10/2014 1004549 AM -- Datab: 440.0 ME. maimum: 3.5 68)

21072014 10:04:49 AM -~ Databasa Hush theashsl Idn-(mn 35.8 ME, ste: 717 ME)

b AM drashales: (averge: maamam: )1

06 AM - I k 10 e mite, masimem; 100 myeyfmitel.

WM Operatian mi: Sessions 16, Inserts 40%, Deletes 20%, Replaces 5%, Resds 35%, Lery Commita 70%.
Mmalclhgqllq started [intarval: 15000 ms).

21077014 10:05 nn n.u -+ Gansrating log files

1.“1.1914 2:14:40 PM -~ C: (101 d], C: [100, C lm* peneraned) 10 d, C: [ d), C: {101 {100.2% generaxed], C: 10 dl,
Jetebeses DBL0 (100,45 geeraved], C:dletsbasesiDBLL (101 il beses\DE1Z (100, T Cdatubaaes D813 [101 1 and © \databsaes\ D814
21012014 21440 P Mw-m:rqgug has ended.
DU0Z014 21840 DM - Jatlrtareg batch transaction stats: 15882 16880, 16852 16081, 16581, 16080, 16881, 16381, 16881, 16801, 16851 16801, 16881 and 16881
211012014 2:14:40 PM -- Luspatchisg transachizns ends.
2/10/2014 2:14:43 P -~ Shatting damn databases -
2/10/2014 2:15:16 PH 1 {camglese], ! I [zemplate), 4 {camglete], Lnst ! [eomph 7 [camplate), slese] o 11 [complate). 12
[cemplatsl, 13 [esmplata) asd aless)

274077014 2:15:16 DM -» C2\Drmaram Filos|Eurkansa ltstrees|ER D-Finsl Beteomancs 014 9 10 10 5 Gy has 994 camples.
2/10/2014 2:13:16 PM -~ CrEanng (25t repeet .
2/10/2014 216:50 P4 1 has 165 for base Rlasds Avernge Latarcy.
2/30/2014 21650 MM - [nstance30E8.1 has 2.7 or [0 Log Wries Awerage Latency,
21077018 2:16:50 PM -+ Instancad0E8.1 has 2.7 for [10) Log Reads Ausrage Lateacy.

202018 L6 P - 2 has 1.3 for /0 Datab Auerzge Latency.
2/30/2014 2:16:50 PH -~ [nsLance3088.2 hes 2.7 fov 1O Lisg Writes Average Latency,
2/10/2014 216:50 P4 has 2.7 for /0 Log Read

2/10/2014 2:16:50 DM -+ Instanca3068.2 has 16.9 for LD Databass Raads Avaraga Latancy.
A/T/T014 22 1R D -+ [nstancadDBR 3 has 2.7 for 10 Log Wetes Svarags Latenry.

210/2018 Z1EIO P -~ 3 hes 2.7 for 10 Log Read: Y.
2/10/2014 216:50 P4 4ha 17,7 for buse Resds Aversge Latsncy.
2/10/2014 2126150 PH -- [nstanced0E8A has 2.7 for 1O Lig M'Iuﬂmﬂyelabuq.
21077018 2:16:51 PU -~ 43t 2.7 fee 1101 Lng R

202018 21631 M - has 168 for L0 Uatab & -n-um.
L1204 236,31 PH - ealansaT058 3 s 2.2 o 1D Lo Wi Auiage Ly,
2/10/2014 2:16:51 P4 has 2.0 for [0 Log Read

2/10/2018 2:16:51 PM -~ has 17.4 for 1O Databasa Rasds Averaga Latancy.
/U014 2:16:31 UM - [nstanralBE & has 2.5 for [/ Log Wrtes Averags Latenry.
210/2018 161 P - 26 for 10 Log Read Y.
2/10/2014 2:16:51 P4 7 hes 17,0 for buse Resds Aversge Latsncy.

2/30/2014 211651 MM -~ Instance30ER7 has 1.6 for [0 Log Wries Awerage Latsncy,
2IDTOLA 22151 OB - Lot B0GAT ks 2o W Log s hmage Loy

202018 21631 M - 11.4 for U Uatab Average Latency.
L1204 236,31 PH - ealansaT058.8 e 2.3 o 1D Lo Wi Auiage Ly,
2/10/2014 2:16:51 P4 25 ke /O LogR

2/10/2018 2:16:51 PM -~ hat 16,6 for 10 Databasa Rsads Avarage Latancy.

L'10/Z014 £:16:31 PM -~ [nstance3UBS.5 has L7 for L0 Log Writes Averape Latency,

210/2018 161 P - 27 for 10 Log Read Y.
2/10/2014 216:51 P4 10 bas £7.4 for 10 Datab £ nenge Ltency.
2/10/2014 2116151 PH -~ 10bas 26 ites A

27307018 71651 DA - Enstanca 308,10 ke 2.6 for 1) Log Raads Ausraga Latuecy.
21072018 1631 PM - 11 bas 168 far L0 Awverape Lavency,
2102034 23651 P4 - Llanse30E811 bas 28 o LD Lo Wit Aversge Latcy.
2/10/2014 2116151 PH -~ 11 bas 2. for O Log 3¢ Latency.
2/10/2018 2:16:51 PM -~ 12 bas 17.7 far L0 Datab 2 Burags Latancy.

L'10/Z014 £:16:31 PM -~ InstancedUeE.12 has L4 for L0 Log Wntes Average Latency.
2/10/2014 2:16:51 PM -~ [nsrance3068.12 bas 24 for 1/ Log Reads Average Lawency.

2/10/2014 216:51 P4 13 bas £7.0 for L0 Catab 2 Auerage Latancy,
2/10/2014 2116151 PH -~ 13 bas 24 for L0 Log Writes Average Lak
21077018 2:15:51 DM -+ [nstancadNE8. 13 bas 2.4 bor [0 Log Reads Auerage Latancy.
21072018 1631 PM - 14 bas 17.6fr L0 Awverape Lavency,

2/10/2014 2:16:51 PH -~ naLance3088.14 bas 2.5 for 1O Log Writes Average Latency.
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C.2 Server 2

Microsoft Exchange Jetstress 2013

SoftRecovery Test Result Report

Soft-Recavery Statistics - All

Database Instance|Log files replayed|Elapsed seconds
Instance2300.1 S0g9 17459,0331145
Instance2300.2 510 1816.5801463
Instance2300.3 S08 1737.1785788
Instance2300.4 504 1817.8658631
Instance2300.5 S0e 1745410339
Instance2300.6 501 1811.6638082
Instance2200.7 o1z 1752.1266179
Instance2300.8 506 1815.5448001
Instance2200.9 iz 1766.0557859
Instance2300.10 508 1833.8474122
Instance2200.11 o110 1742,85024
Instance2300.12 509 1820.9553953
Instance2300.13 o110 1756.5202955
Instance2300.14 507 1823.5343443
Avg So8 1784,941

Sum 7113 24989.1670011

Database Configuration
Instance2300.1 Log path: C:\databases\DE1L
Database: C:\databases\DB1\etstress001001.edb

Instance2300.2 Log path: C:\databases\DBEZ
Database: Ci\databases\DB2\etstress002001 adb

Instance2300.3 Log path: C:\databases\DE3
Database: Ci\databases\DBE2\etstress002001 adb

Instance2300.4 Log path: C:\databases\DE4
Database: Ci\databases\DB4\Jetstress004001 edb

Instance2300.5 Log path: C:\databases\DES
Database: Ci\databases\DBS\Jetstress005001 edb

Instance2300.6 Log path: C:\databases\DEG
Database: Ci\databases\DBGJetstress006001 edb

Instance2300.7 Log path: C:\databases\DE?
Diatabase: C:\databases\DB7 Jetstress007 001 .edb

Instance2300.8 Log path: C:\databases\DES
Diatabase: C:\databases\DB&Jetstress008001 . edb

Instance2300.9 Log path: C:\databases\DES
Diatabase: C:\databases\DB9Jetstress009001 . edb

Instance2300.10 Log path: C:\databases\DE10
Diatabase: C:\databases\DB10Jetstress010001.edb

Instance2300.11 Log path: C:\databases\DEL1
Database: C:\databases\DB11'Jetstress011001.edb

Instance2300.12 Log path: C:\databases\DB1Z2
Database: C:\databases\DB12\etstress012001.edb

Instance2300.13 Log path: C:\databases\DBE13
Database: Ci\databases\DE12\Jetstress012001.adb

Instance2300.14 Log path: C:\databases\DE14
Database: Ci\databases\DB14\Jetstress014001 .edb
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=
g

GEEEEZEEE

A . I o g i b i el e e Rk e s m 0 o e 0 g Wi A o Los 110 Lo 16 Lo s
Instances Latency [msec) Lacency [msec) Fieads/sec [Wrines/zec. (Eivras FARES imsec) [{msec) [Fieads'sec e sec Bytes.
Tiokeme23001 4667 0345 123160 1,162 1413154 2691372 35767 n.ce 1433 2,000 209217.439
Tnstancel3001 Is0.574 517 116842 fLaze (FE701,00¢ 518571 28922 L] 1401 0,000 206801.462
Tnstancal?003 lae727 0541 125082 1163 HEEERIES 32651 618 EDH 0000 1461 0.000 205045 432
Isstance) TRA (31088 LEXLS 117083 i B TER LH] {30700 30,140 |0 £ ot ans2a0. a1
Tiokamel305 |47 428 1345 122473 1156 58504.626 32768000 42655 b.cco 1444 2.000 203156729
Tnotancel)06 50758 {0535 110922 |t aossz01 01961623 2502 |n.00. 79 6,000
Tnckancel}0T 47185 514 121541 1163 2314702 2768000 40904 n.200 1461 0.000 209527151
InstancalInE suses TET 118765 11z EEATTE Ly 1as EET] foooo hsw CHT] 0ssas 8el
Testance 1 U0.& |a7 382 542 123023 L1%6 IR4ET.973 (17 TAAOO0 41174 oo L4an CL0n 2096 10.TAT
Timkamel30040 |pt.ace 0537 11639 |04 (8730463 12333027 23,694 [n.coo |80 6,000
Tnstancel)00.11 47288 0347 123767 1070 30441063 0261559 30,936 b.0e 1462 6,000 20720099
Instance 20012 |s0.s2 05t 117534 L4 (843732 a2257.140 B [pooe a8 0.000 206149535
Instancali00.13 jaroas 0531 122915 113 ECE LAY Liiblb.td! 41.43) 0000 lase 0L000 208428 091
Instancel3016 laLeai 0342 116380 L103 36636313 H2238276 23866 Incoe lL.388 0.000 203884734
Im;ﬂl IRE"] FR1419AT2
Instancelini 416 251507513
Tnstance2)00) 062 261060571
Instance100A 1362 RELTTLA44
Inctancalmons oz e1ury k2
Tnstance 13008 1384 [FRIG0485
Tiokamel30T a3z (261843463
Tnstance)008 1350 261500540
Tnckancel}08 0% 261862715
Instanca 3010 r3e [BlH24 370
Tnstance 1011 T.120 [7R1930.423
ImlameT30012 7400 (261331339
Tnstancel0013 743 262050964
Instance 20014 a0 las1911.209
Tosal 1D Baremancs

5 5 \ 52 Rt T AT " b _ ” ' o Les tioLs o i
Imstances Latency (msec] Larency {msec) EEE [wiritzs/sec. {Eves B imsech [(mzec) [Resds/sec wrnes zec Binzs.
Tmkamel301 lag 507 0345 130232 1.162 50103.357 (2631372 33,767 o200 1453 0.000 203217435
Tnskance 2000 (50574 517 124259 [t124 (52022058 Has48.571 28522 2] {1401 0.000 205801462
Tnstancal}003 lag 727 0541 122144 1.165 0487 433 32691 618 EDH 0000 1461 0.000 205045 434
Istance a4 71065 0333 174476 1387 [S706T.ASR [703A.300 30186 {no00: 1383 000 209240747
Timbemel3005 41408 0346 123303 1135 50626.393 12768.000 42648 .00 1444 .000 205165729
Tnskancel2006 s07ea 0535 126200 1400 51353510 H1961.62 23002 n.coa 1373 6,000 204310570
Tnstance 3087 17285 1514 128473 1185 51703.219 2768000 40,004 b.coe 1451 .00 209527151
Instanca RS 0565 0810 a1z ls1eia e iy ey ) s G
Tnstanre 1 UMLE |a1.382 N4 1156 S0793.326 AZTRADO0 0000 laan L 2096 10TAI
Timtame130010 p3se 0531 1104 (52034174 12333027 .00 380 0,000 203634533
Tnstance 30011 47200 1547 1470 50598401 0261559 32,936 b0 1462 0,000 207300520
Tnskance 20012 50z 1 Litd 52081249 n2257,140 0847 D000 135 0,000 206145535
Instancel300.12 jaroas 0331 113 50880 Tb EXLA LR 00U Lade 0L0U0 208824 041
Instancel30n14 laLoei 034z (23361 L3 |sis4a.101 12238276 23866 |n.coa 1386 0.000 203884734

tsraga [Misinar Mainen
" Procecsnd [me 2359 (L.000 4907
Ailable Weples 26983351 [26eeadon 30261000
Table [nlries 13555034000 |3
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zfm.:m 10:04:03 AM - Pregtiog ot Lestiog ..

Z10/2014 10:04:17 M - Attsthing dtsbases

210/2014 10:04:17 AM -~ Preparetizns fer besting ave complete.

17 AM - Starting transsction disgatch o

2/10/2014 10:04:17 AM - Database cache ssttings; [minimem: 4400 M0, musdmars: 3.5 G)
2/10/2014 10,4117 A8 - Database dush hrechold star 35,8 M, stop 71.7 M)

2/10/2014 10104:35 AM -- Datak: lavenag -m-m i)
2/10/2014 10:04:25 AM -- L ite | thresheld 00 msec/mit),
21072014 10:04:37 AM -- Oparatica mbc Sassiens 16, [asarts 40%, Dalotas 20%, nglmu“ Raads 35%, Lazy Commits 70%.
2/10/2014 10:04:37 AM -- Dertermanz logging stasted [intarval: 15000 ms).
2072014 10; 'ﬂ'ﬂ.ll-- I"-urlnng lag files ...
Bk it ).t d).C: 1111 b pansratas], O { i 7% gasarated], { 10017% pensrated]. a.
« 12 guarid : 101, ], 1 (1101 H% ganaratad], [ i 5 ] 3nd L )
2102014 2:16:26 PM -- Parformance bapgieg has ended.
2/10/2014 2:16:26 PM -~ Jexincerap barch craasacien stavs: 16543, 16943, 16343, 16943, 16943, 16343, 15343, 16543, 16343, 16544, 16544, 16544, 16544 and 16544,
2102014 2:16:26 PM -~ Disparching Tansacmons ends.
2/10/2014 28 PM - Shetaiey down databases
2102014 2:16:48 PM - InsLameZ300.1 [comphete] 2 {Lamplete), [complete), InstanceZ300.4 [complete], Instane2300.3 [comphets), [camplete), [complete). 1 003 [Lomphete) I
{complete], [astancaZ300.00 [omplete)] and ImunuZJﬂﬂ 14 [esmglets)
2/10/2014 2:16:40 PM - C:\Progran Miles\Cochange Jatetrass \DSAP Tiral\Pecfsrmance 2014 2 10 10 4 3545 has 1004 semples,
2/10/2014 211648 PM -~ Creating bast repert -
2/10/2014 2i16:54 MM -~ 1 has 16.8 for base Reads Latency
210/2014 211654 M- 1 has 2.2 for [0 Lag Writes A Latency
2/10/2014 2:16:54 PM -- Instanca2300.1 has 3.3 for L'O Log Raads Svaraga Latancy.
zlln'muz 16754 DM -~ has 17 Raads duarags Latsncy.
T4 DM - Tnstanced 2007 hae :'sm'm.gmmmpum
44 UM -~ InSHIRcaZA00.7 has 7.3 for [0 Lag Haads Avarage Laksnry.
48 M -~ has 167 for If s Auerage Latsecy.
Z’ll'h:ﬁl‘ 2:16:34 PM -~ Inscance2300.3 has 2.9 for U0 Lop Writes Average Larsecy,
2102014 34 PM -~ ]MHKMJNMZSMLUWMMSMUW
2102014 34 PM -~ 17.5f0r s Average Latancy.
2/10/2014 54 PM -~ hies 25 o L0 Lo Writes & Lat
210/2014 2:16:54 PM - 1 hies 25 o 10 Loy Reeds A Latene
2/10/2014 2:16:54 PM hea 16.7 for baze Reads & Latency.
210/2014 21654 P4 Instance2300.5 hes z.oer'oLogmumm um—;
2/10/2014 2116:54 MM -~ 28 Ror /0 Lag R
2/10/2014 2i16:54 MM -~ has 174 for base Reads Latency
2/10/2014 2i16:54 MM -~ has 2.8 fer L0 Lag Wites A Latency
2/10/2014 2:16:54 PM -- Instanca2300.6 has 2.8 for /0 Log Raads Mlﬂgl Latancy.
DM - T has 168k Busrags Latancy.
54 DM -~ TnstanceZ300.7 has 2.1 hor [0 Lag Writes Average |atescy.
%8 UM -~ InstancaZ 2007 has 3.1 for 110D Lag Heads Awarage Libsnry.
48 M -~ 113 for If s & mmm-y.
34 B has 2.6 for L0 Log ries
54 PM - Jmumm.&hnz.ﬁhmmmmmum
54 M -~ 165 for erage Latency,
54 PM -~ hies 2.5 o 10 Loy Writes & Lat
54 PM -~ hies 2.5 o 10 Loy Reeds A Latene
2/10/2014 2:16:54 PM 10 hea 17.3 for baze Reads Aw Latency.
2/10/2014 2:16:54 PV - Instance2300.10 hes z.crwr.'ol.ogw-immmge Latency.
2/10/2014 2:16:54 PM 10 hea 2.6 for L0 Lag R
2/10/2014 2i16:54 MM -~ 11 has 16.7 for base Reads A Latency
2I10/2014 2116054 P4 Instance2300.11 haz 2.0 for [0 Lag Writes Average Latency.
210/2014 2:16:54 PM -~ 11 hag !.oiuerLoglndi
DM - 12has Raads duarags Latancy.
54 DM -~ Tnstanced300.17 has ?‘]b(l"ﬂlngm Auseage | stancy.
48 M -~ 17 has 2.9 for 1]
J 48 M -~ Thas ThHfar FLFR——
2102014 34 PM -~ InsCancez300.. JSII!Z.EMUULW\“‘MMIHD!UM
2102014 34 PM -~ 3has 2.6 for
2102014 34 PM -~ 14 has 17.5 for s Average Latency.
2/10/2014 54 PM - InsLarmce2 300,14 hes 2.7 for L0 Loy Weites Average Latemy.
2/10/2014 5'?\1“ Imumm Hhu!?hlrﬂl-wl!']sﬂuuﬂll.‘mw.
210/2014 [
2/10/2014 51 m The test hea 0 Dutabeze Page o st Stalls ez aumples bigharthen 0.
2/10/2014 2:16:54 PM Progran Miles\Cochange Jetstrass\CSAP Tiral\Pecfsrmance 2014 2 10 10 4 35l bas rgles queried
2/10/2014 2116:54 PM -- Ci\Mrogram Files\Enchange Jebstress|ESRN- FiralPedarmance 2014 3 10 10 4 258tm|was saved.
2/10/2014 2156:51 PM -~ Perfermance hagging started [imtervali 4000 ms].
2/10/2014 ‘51 0M -- Recovaring databasas
2/10/2014 “25 DM -- Parfermanca lagging has ended.
2/10/2014 25 M -- 1(1749.0331145), 2(1816.5801453), 3({1737.1785788), (1745.410399), lastance2300.6 (1811.663B082) 7(1752.1266179] 1815.5448001).
(1HALRATRITT], .11 (1787 830138], 12 13[17%. 18]
EAlF T y \pregram Hles|Frhangs lstsieselFSa -l Hr’hw-w’. 2014 7 10 18 3 3k b has 853 samplas.
21002014 PM -~ Creaung 025t Fepert ..

1766.0557859), Instanca2200.10
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Server 3

Microsoft Exchange Jetstress 2013

SoftRecovery Test Result Report

Soft-Recovery Statistics - All

Database Instance|Log files replayed|Elapsed seconds
Instance880.1 S01 167934289806
Instance880.2 S0& 1792.5857689
Instance880.3 511 1759,1004519
Instance880.4 509 1842,1260932
Instance8B80.5 S04 17601274776
Instance880.6 S0& 1820705502
Instance880.7 = el 17650139197
Instance880.8 508 1829.9896434
Instanced80.9 511 17532.6892584
Instance880.10 503 1810.3811492
Instance880.11 511 177069185914
Instance880.12 510 1840.2547218
Instance880.13 = el 17524135259
Instance880.14 509 1832.8195581
Avg S08 1786.284
Sum 7113 25009,3739821

Database Configuration

Instance880.1

Instance880.2

Instance880.3

Instance880.4

Instance880.5

Instance880.6

Instance880.7

Instance880.8

Instance880.9

Instance880.10

Instance880.11

Instance880.12

Instance880.13

_Instance880,14

Log path: C:idatabases'\DBL
Diatabase: Ci\databases\DB1Vetstress001001 . edb

Log path: C:\databases\DB2
Database: C:\databases\DB2etstress002001.edb

Log path: C:\databases\DBE3
Diatabase: Ci\databases\DB3etstress003001 edb

Log path: C:\databases\DB4
Database: C:\databases\DBE4\Jetstress004001.edb

Log path: C:\databases\DBS
Database: C:\databases\DBSYetstress005001.edb

Log path: C:\databases\DBES
Diatabase: Ci\databases\DBGEetstress006001 edb

Log path: C:\databases\DB7
Database: C:\databases\DB7 Jetstress007001.edb

Log path: C:\databases\DES
Diatabase: Ci\databases\DBEetstress008001 edb

Log path: C:\databases\DBS9
Database: C:\databases\DB9YJetstress009001.edb

Log path: C:'databases'\DBEL10
Diatabase: Ci\databases\DB10Vetstress010001,2db

Log path: C:\databases\DB11
Database: C:\databases\DB11Jetstress011001.edb

Log path: C:\databases'\DBEL1Z2
Diatabase: Ci\databases\DB12etstress012001,2db

Log path: C:\databases\DB13
Database: C:\databases\DB13Jetstress013001.edb

Log oath; C:\databases\DE14
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110 Datab ds Avenge 10 Datak L/0 Database 10 Datal 10 Diatab : oLy q L0 Log
fisadelsar [irites/sac e (mse] Irssc] Rsadefvac
4303 0554 175817 1.5t 12433357 7486 ] 1.4m3
50788 0547 125,142 1127 (1920727 22.09¢ [o.o00 1408
47875 0384 122,008 116t 11333020 42,100 0.000 1452
51.158 0543 117.540 1101 [12837.118 20732 (0.000 Lan
47582 0525 121870 114 360808 41.408 .00 1423
50726 LTS 118.745 107 744,160 2700 D000 1,384
47,585 0555 120578 1159 EEEERR 33,485 .00 1.452
50,787 LES 117.760 1109 S 25058 o000 1,366
472m 0532 121,707 1164 6363.333 41,367 .00 1,455
50.000 lusse 117,550 L1i0 595,714 23426 (020 1307
4763 LE 122,104 1150 he40.070 42.000 .00 1,442
51270 |04 116070 L10G he710.9% 2572 foco 1303
46,971 1334 123,861 1167 112384776 40,623 .000 1438
50721 [0z 127,225 1106 58303747 31415 l0.4ce 1383
161336272
262815.020
ange Daksh 0 Database Buads fuerge 0 Datsk 0Dath 0Dk 0 st o 0L
Tckanres. yimaat) fisade/ear [irites/ser Pt imeee} mae)
Tckancalfl | 4501 0554 133971 1.5t 0ATA A 34860 0000
Trckancelfl.] 50183 LET 175,547 1127 51562500 7293 |nsen
Instancal9) ] 47878 LE 130,128 s Is749.223 40,100 0.000 !
Instancel904 LIEL] REZE 124,888 L0t 152035321 30732 ln.ooo 377
Tnstancel913 47582 0545 122933 1143 o1942. 838 41.408 .02 1423
Instancel9ls 50726 0541 126174 Li07 151878.754 30700 .00 1384
Tnctancet9d] 147,585 0.555 127,662 1158 PR 35,485 000 1152
Inctancet9dd 50787 054z 125,196 1109 I51924.301 25050 (e 1386
InctancetSld 1723 0532 128,820 181 l52709.527 41267 n.000 1,455
Tnstancel0 10 50,030 0540 124914 L1t I51757.075 23426 |00 1307
Tnstanceb11 47,63 0551 123,200 1150 le750.602 42.000 .000 1442
Instancebdl 12 5170 0543 124,270 1106 (52390461 32572 0000 1301
TimtemeB13 46371 1334 130978 Li67 [sar20.657 41521 .00 1,458
Tmamel 14 50721 gz 124512 L.106 667,125 31413 o.000 1,383

A Reads 10 Ly
Bytes Bytas
RIS .00
(207642120 0.000
FEEEEE 0.000
204009127 0008
115365207 0.000
[204c07.054 0,000
204725561 0.000
204579258 0,000
2094632 0.000
|zoanaa2e4 0.000
28002 0,000
205721,002 0:002
201222620 0,000
bs3azTT4 0:000
|Ptes Fates
RIS .00
812730 0000
1005813 0.000
[204029.137 0,000
105345200 0.000
|2adei7.05 0000
204725561 0.000
[24875.258 0000
HEEEE 0.000
20444244 0:000
209040.002 0.000
[205731.002 0:000
201222520 n.000
{20332 774 0,000
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Hest bystem Ferfermance

Cowmtes | Awerage irimar Maxinun
% Procecenr Tims 2746 0.000 1256
Avaiable MBytes 26863923 [26767.000 30199000
Free System Page Table Entries |33333834.002 (33333831000 [33333836.000
Transition Pages RePurpased/sec| 0,000 0.000 |o.000

| d 31801
{atabase Fage Fault Stalls/sec |0.000 U.0uU U0

:r'mi:lnu 10:04:17 M - Braparing far tosting ..

/10/2014 10:04:21 AM - Astaching databases ..

2/10/2014 10:04:21 AM -~ Pregaratizns fer testing are complete.
2/10/2084 10104121 AM -- Starting transactian dispatch .
L10/2008 10:04:21 AM -- Uatabase cache settmys: [mmimum: 444.0 ME, nmmm. 3.568)

2/10/2014 10:04:21 AM -- Diatabasa fush thrasholds: start: 5.0 ME, M

/102014 10:04:39 AM - atabase e eteney thresbks: [avenege: 20 nm.nd i 100 myesend)
H10/7014 10:04:35 AM -+ Lng :

2/10/2014 10:04:41 AM - Operstica mix: Sassizns 16, [nserts 40%, Deletas 0%, Ilepll(u 5%, Resda 5%, Lazy Commits 70%,
2/10/2014 10:04:41 AM -- Perkarmance logging started [interval: 15000 ms|.

2/10/2084 19104141 AM -- Generating lag fles .

z.'lw‘a.uuz:u:wm-- [« [100.2% gesersted], 1012 ), 1 W% .....m-a\ [« [ § ), C: ), 1 101:2% generates), C: g gl C {101
b [1006% 4}, C-\databasses|DB11 [102.2% generated), C-\dital 102.0% ganarated), C:\databases DBLT (10245 : { 101.8% d)

mn.mnz 1703 PH1 - Pefernance bgging has ended

TII004 F1T003 B - TesTararap hatch rransaction stats: 16365, 16565, 16563, 16963 16355, 16563, 16945, 1A369. 16563, 16559, 16563, 16350, 16369 and 1606,

2/10/2014 2:17:03 PM - Dispatching transactions ends.

2/10/2014 2:17:04 PM -- Shattig down databases ...

H10/2004 217125 PM -~ 1 (complats], [eamglets) 2 (complets], 1 2804 [camplaee), [——) detel, 7 [eompleel P glite). phate], InstancaB80.11 [camglese)

Instancebbl. 13 (complete] aad Instancebbl, 14 [camplete)
210/2004 2:17:25 PM - C:\Drvgran Filas|Bechangs Jatstrass\ESRD-Final\Darformancs 2014 3 10 10 4 39l hae 1006 samplas.
2/10/2014 2:17:25 PM - Creainn Lest repert oo
2110/2004 7:17:23 M - InstanceBB0.1 has 16.7 for [/0) Nseahase Reads Average Laksnry.
02014 TAT:30 80 InatarcedDD. hes 20 for [0 Lag Writes Average Latency.
2102014 11T:33 P -- !MHKM!RMESML‘OL@W&N;M Ll‘!!l:v.
2/10/2014 111732 PM -~ 174 for Lae
LL0/2018 21733 M- imummznm.ammmmmmum.
2/10/2014 2:17:33 80 - IngtancefB0 2 has 27 for 0 Lag Raads Avarsgs Latancy.
210/2084 2:17:33 PM - InsLavceS80.3 hes 16.8 for 10 Ditabise Reads Averege Latenty.
2110/2004 7:17:23 M -- InstanceB80.3 has 2.9 for [0 Lag Writes Awerage Latsncy.
102014 2:17:30 B4 ImnmthMZ‘BwarﬂLegkldemchmq’.
2102014 2 M- A has 17.5 for ds Average Latency.
2/10/2014 117,32 P4 - 4 has 2.7 for [0 Lag Writes & Laten
ZIL0/Z014 117553 PM -+ InStance®B0.4 has 2.1 for L0 Leg Keads Average Latency,
33 BM -~ InstancelB0.5 has 16.8 for L0 Database Raads Awaraga Latincy.
3380 - 1 s 2.5 for 1/ Log Writes Avesage Lat
3 DM -~ InstanceBRIS has 2.9 for [0 | ag Reads Averags | ateary.

33 M hea 17.5 for beze Resds Avernge Laten:
2/10/2014 2:17:33 PM -- InstanceBB0.6 has 2.7 bor ['0 Lag Writes Aversge Latency.
2102084 2017133 PM - InstancefB0E has 27 for U0 Lag Reads Avarsge Latency,
L0148 Z1NE3 P -- 1 has 170 for ds Average Latency.
TV10/2084 2:17:33 00 - IngtanzeB207 has 28 for [0 Lag Writss Ausraga Latancy.
TI10/2014 :17:33 PM - InsLame8B0.7 hes 28 for O Loy Reads Average Latency,
2110/2004 7:17:23 M - Inctance&B0.8 has 17.5 for [/0) Nskahase Reads Average Laksnry.
02014 TAT:30 80 InatarcedDD0 hes 30 for [0 Lag Writes Average Latency.
2102014 11T:33 P -- !MHKMSRMSDML‘OL@W&N;M Ll‘!!l:v.
2/10/2014 111732 PM -~ 168 for Lae
LL0/2018 21733 M- inmmmusnm..'bfmuqmmmum.
2102014 2:17:33 80 - IngtancefB03 has 27 for [0 Lag Raads Avarsgs Latancy.
33 PM -~ TnsLavceB50.0 has 17,6 for 0 Dtebuse Reads Aveioge Latency,
3 DM - TnstancefB010 has 2.7 for [10) Lag Writee Average | atanry.
30PM Imanlﬂth?hrl’nLeqkdihmyeLmq.
133 P -- 11has 16.9 for /D Database A
2102084 2017133 PM - InstancefB0.11 haz 2.6 for L0 Lag Writes Auerage Latency.
2102014 211733 PW - InstanceSsi.11 has z.hfan"uLeqlndiRmyl Lateacy,
330 12 has 17.6 for L0 Databaza R
33 PM -~ InsLavcedB0.12 hes 2.5 for 10 Loy Wiites Averege Latency,
17 hars 2.5 for 110 Lag Reads & Lateary.
13 hea 16.7 for beze Rlesd:
2/10/2014 2:17:33 PM -- InstancefB0.12 has 2.9 for [/ Lag Writes Aversge Latency.
2/10/2084 211732 PM - InstanceBB0.12 has 29hrl’bhql¢ﬂs.’\vu=y¢ Lateacy,
LIS Z TR N - 18 s 17 far L1 Patzh

Dell PowerVault MD3260 15,000 Mailbox Resiliency Microsoft Exchange 2013 Storage Solution



69

Cc4 Server 4

Microsoft Exchange Jetstress 2013

SoftRecovery Test Result Report

Soft-Recovery Statistics - All

Database Instance|Log files replayed|Elapsed seconds
Instance3088.1 506 1727.6603029
Instance3088.2 501 1792.1411761
Instance3088.3 501 1715.4456409
Instance3088.4 510 1796.0174659
Instance3088.5 513 1763.0333395
Instance3088.6 504 1841.2737527
Instance3088.7 501 1718.4223967
Instance3083.8 507 1802.9654746
Instance3083.9 5035 1743.927 2444
Instance3088.10 505 1821.7273753
Instance3088.11 504 1707.0701125
Instance3088.12 501 1771.2385489
Instance3088.13 507 1768.9211862
Instance3088.14 S03 1822.7590669
Avg 504 1771.186

Sum 7068 24796.6040835

Database Configuration
Instance3088.1 Log path: C:\databases\DBEL
Database: Ci\databases\DB1Wetstress001001.edb

Instance3088.2 Log path: C:\databases\DBZ
Database: Ci\databases\DB2Wetstress002001.edb

Instance3088.2 Log path: C:\databases\DBEZ2
Database: Ci\databases\DB3Wetstress003001.edb

Instance3088.4 Log path: C:\databases\DE4
Database: Ci\databases\DB4Jetstress004001 . 2db

Instance3088.5 Log path: databases\DBS
Database: C:\databases\DBS\Jetstress005001.edb

Instance3088.6 Log path: C:\databases\DEG
Database: C:\databases\DBGYetstress006001.2db

Instance3088.7 Log path: C:\databases\DE?
Database: C:\databases\DB7 Jetstress007 001.edb

Instance3088.8 Log path: C:\databases\DBES
Database: C:\databases\DB8Jetstress008001.edb

Instance3088.9 Log path: Ci\databases\DBS
Diatabase: Cildatabases\DBSJetstress009001.edb

Instance3088.10 Log path: C:\databases\DBELO
Database: C:\databases\DB10etstress010001.edb

Instance3088.11 Log path: C:\databases'\DBL1
Database: C:\databases\DB1ietstress011001.edb

Instance3088.12 Log path: C:\databases'DBLZ2
Database: Ci\databases\DB1Z2etstress012001.edb

Instance3088.13 Log path: C:\databases'DBL2

Database: C:\databases\DB13Jetstress013001.edb

Instance3088.14 Log path: C:\databases\DBE14
Database: Ci\databases\DB14\Jetstress014001.edb
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7 Aangs t ! L0 Lo
Tnstances Latency mae] |ty [maac] Reads/see [Wrtes/sec. [Bytes [Bytes [mstc)
Inctance Un.l |sb2d 0.538 123666 1.111 Suayzoat Z2e50.080 40296 14ed
TastanralAL T (0447 n538 117,581 (HEES (36734736 fraiaT2e 29.503 1388
Tnslamed085.3 46376 0531 123.980 1,163 58474503 52613434 27559 14
TmsLame 30854 (50875 D52z 120,162 £:133 |38675.367 32471126 20,578 1416
Tnstanced0085 11323 0530 123090 1,161 30564501 32652671 055 1447
Tastance 0256 51004 0.531 117,485 1093 38961871 p1974.062 20:3%5 1366
InctancalU¥R.) jar e 0.310 128095 1.163 ELLFIRLY 32765000 39978 1458
TastanreARE 50607 0,537 11R310 1174 RRASAIEY [xr376.184 ENEFC (B
InstancedBEs 41231 0.33% 123478 1,138 36600.775 32691753 39000 1445
0.330 117,542 1105 (52111180 23700 1381
D524 124.075 1,170 30432538 32012032 2705 1473
0518 120,012 1431 2e190.027 [zzzs2.000 B 1413
0541 1I2125 1.145 L Ercird ) 418y 1421
(REH] 117864 r102 [4BRS1734 [rsre iy A.126 140
l261255.830
151820904
76 1914.RHH
[rergrs220
51855401
(261847709
(261534875
Tnstancad0288 T412 {2e1e72673
Inctance iR 7098 je1wnia1s
TastanrlAA 10 7400 [rEasa T
Tnslame3085.11 L&) la51812.989
Tnstaoce0OB.12 0470 (261316545
7,110
728
! 4 ! A 10 Duteh 10 Ditabs 10 Dietak Dateb L0 Detal A i+ (10 L.
Inctances ¥  (msee] fisads s fHrees/zer [Hytas [Frrtes [masc] [Faade/zar
Tastancp AR | [eh A .53 130.TRD 1.171 306 10854 37651080 40796 1454
Imslame3088.2 50,447 0.558 125336 116 [515z5.827 (52615729 29,503 135
TastanceJ008.3 l6a7e 0531 138,092 1,16 51077468 32612424 21 1454
Instanced08EA 50.07¢ 0522 128.020 £.133 52520.195 [e2412.12¢ 20,578 1A
TastancallBE5 a7 325 3538 130533 1161 50768335 33651671 ELEH 1403
InstancadE.L ERREES [EEH 123054 1093 [raes1sd s1518.082 29,593 1365
Tnstancailfs 7 [a7os n510 131185 1.1A3 0471134 37768000 9978 14%s
Inslame30385 (50,517 0,537 125723 0,124 [sz007.627 (3226184 30824 1405
Tastanced0083 723t 0539 130573 1,150 50735.963 32091795 09300 1440
Tastanced0B8.10 50834 0520 125,343 1105 51866843 22115180 20700 1381
Tastane08E11 46413 524 132804 1178 51768378 32612333 2705 1472
InctancadlBE. 10 few.aze us1 181 5131 3330/.330 {sasmanan 21831 1413
TnctancaifRe 17 |47 378 541 135.23% 1.14% 30737632 37630 Add 47875 1431
Tnsbame3088.14 |s8.367 0.533 124830 1,102 |1827.655 |sz476723 30,185 1378

f0Lsg o
By e
| 209180.952 Q000
207 340.685 0,000,
208683414 0000
207448,164 0000
209136.59 0.000
203616.067 Q00
209472215 0000
206906144 0000
205157.360 2000
D000
200694690 0.000
207475.142 0000
208432180 0000
2osiaz8n1 oo
110 Log Resds Arage 1D Ly Wrikes Avesage
ites ytes
209 1A0.957 0000
207350689 .00
200602414 0.000
207448.164 o.00
103136 555 0,000
204816061 o.oug
209472.715 0000
206506,144 0.000
209197560 0.000
o.000
208534,650 0.000
207475183 o000
708492.740 0000
208132511 0000
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Hast Systen Perormence

Lountar | avaraza |[wimem Maamn
" Bracescor [ime 2313 focoo u.srs
Avaiable MEytes zeverie [mnzooe  [aonasooo
Froa Systam Page labla kntnas | 22355781949 (233830 SE000 |43335744.000
Transition Pages RaPurposad war| 0000 [roon 0.000
Tatahass Page Faslt Stalls/sse | 0000 1000 0.000

estLog
21012004 10:04:03 AM - Prepating fir testiog

102018 10:04:17 AM - Attachng databises .

2110/2014 110 7 AM - Prepanstions for testisg are canplete.

2/L0/2014 L0:04:17 AM -~ Starding wassacean dsgaich ..

/10/2014 10: 1AM -+ Datak: { maoman: 3.5 GE)
2110/2014 110 7 AM - Distabaze Aush theesholds: [stect: 5.0 MD, stap: 717 M)

/102004 100435 AM -~ Diarabasa raad Lareary ehrashzlcs: {ausraga:
21072004 1004:35 AM - L i (averages 10
2/10/2014 10:04-37 AM -~ Cperation mix: Sessians 16. Inserts 40%. Debetes 20%, Repleces 5%, Reads 35%, Lazy Comnits 0%,

v
'l meac/raad, mavimum: 100 meee/ead].

102018 10:04-37 AM - Parfarmance lagging started [mbarval: 13000 ms).

2/10/2014 10:04:37 AM - Generating log fles ...

2/1n0/2004 2 [201.7% pararacad]), {100.3! [ 100, i), d). ¢ [102.6% gasararad), C: 100, [100.4% panararad],
0% 3, (101,05 generated] 1{100:8% g ) (10145 penarsted] [400.6% generated]

1020 loocinn b enrdel

3/10/7014 21805 P -- Jariresrap barch mransarrian srars: |1GA3A, 1A438, 1ARSA, IGASA, 1ARIR, |AASA, IASSE, |RASA, IEASE, IRRIR, IGASA, 1GRIR, 1RAST and 1RRST.

2/10/2004 2116405 PM -- Dispatching traasactions esds.

21012004 2:18:07 PM -- Shutting dewn databases ..

1072018 31 P -+ [nstancadDE.1 [complets). Instanca3UBE 2 [complats), 3 (conplets). [camplata). [complata), [camplats) 7 (cemglata), {camplats) ) {complata). 11 [cemplata],

leamplete], Instenced0D0.3 [complete] and Lastanced008.14 [complete]

3/10/2014 2216221 B -~ C:\Program Filss|Ferhane lessrress|Final-FSE|Parammance 7014 7 10 10 4 355l bas 1003 samgles.

21072014 2116:31 P -- Creating test report .
1072014 2:16:38 P -~ [nstam €308 1 has 164 for 10 Detabase Reeds Average Latemey.

e FH PM -~ nstancedDFE.1 bas 3.1 for 10 Lag Wites Avarage Latency.
2/10/2014 21630 BM bas 3.1 Fer 110 Log Resd)

10704 Fhas 173 fer 1/ Ausrags Lazancy.
e A ——r 2.3 fee L0 Lag Wrikas Avarage Lateacy.

1630 /M bas 2.3 Fer 110 Lo Resd:
/107014 7: 3bas 168 fr 10 Ausrags Lazancy.
2102004 2 ISGR PM - [nstanced094.3 has 2.7 her L'O Lag Writes /werage Lateacy.

BEI0PM - Inatanced008.4 bas 2.7 ko 110 Lag Writes Avernge Latescy,
“38 M -+ TnsTanced0ER4 has 2.7 for 110 Lag Raadds Ausrags Larancy.
2'1“.10]4 !lISGRPM-- Instanced02%.5 bas 17.1 hor U'O Database Reads Average Latency.

T8 M - LnGkancedDUE.5 has 213 fer LU Lag Reads Avarags Labancy.
210/2004 2i16:28 PM -- [nstanced08%.6 bas 17.6 hor 'O Database Reads Average Latency.
Zrlﬂl:‘.OH 1635 PM -~ Inatame3082.6 bas 2.7 for 110 Loy Writes Auverege Latency,

1 fee 0 Lag Raads Avaraga Latancy.
2/10/2004 Z:1630PM - [nstanceJ088.7 ban 16.6 For 1/0 Database Reds Aversce Latency.
“38 M -+ TnsTanced0BRT has 3.1 for 1101 Lag Wriess Average Lareary.
2'1“.10]4 DiLE:28 PM -- [nstanced092.7 has 3.1 hor L'O Lag Reads Average Lai

2/10/2004 2:16:38 PM -- Instare3088.8 bas 17.4 for 10 Database Reads Averape Ltency.
LLUMIDIA 2:16:78 PM -+ ngtancadDFEB bas 3.0 fer L0 Lag Wetss Avarage Latsacy.
2/10/2014 21630 BM bas 2.0 Fer 110 Log Resd:

/1017014 7206 5bas 167 fer 110 Ausrags Lazancy.
210/2004 2i16:28 PM -- [nstanced08%.9 bas 2.7 hor U0 Lag Writes Average Lateacy.
2/10/2014 21630 BM bas 27 Fer 110 Log Resd!

/107004 Takeln Ausrags | azancy.

2102004 2 ISGR PM - [nstanced(094.10 bas 2.6 her L'O Lag Writes Awerage Lateacy.
<38 PM -~ Instame3088.10 bas 25 for 1'D Loy Readds Average Latermy.
11k 12 fer L0 Aueragi Latancy.
L 1 bas 24 e 1/0 Lag Writes & Laten
“38 M -+ TnsTancedER. | | has 7.4 fer 1/0) Lag Reads Averags Larsncy.
2'1“.10]4 LE2EPM - bas 172 fer Average Latency.
1635 PM -~ Inatame30823.12 bas 2.7 for 1D Loy Writes Average Lateasy.
78 M - IngkancedDUE. 12 bai 2. for L0 Lag Haads Avarage Latancy.
bz 170 fer 10 Datab i Merage Laszncy.
<38 PM -~ [natame3088.13 .3 for 10D Loy Writes Average Lateasy,
78 M - IngtancedDUE. 13 bai 3.3 fer L0 Lag Haads Avarage Latancy.
bas 17.7 Re LN b ds Average Latency.
“38 M -+ Tnstancedas. |4 has 7.8 fer 1/0) Lag Wrees Avarage Lareacy.
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D.1

Database Backup Test Result Report

Server 1

Microsoft Exchange Jetstress 2013

Database backup Test Result Report

Database Backup Statistics - All

Database Instance

Instance3063.1
Instance3068.2
Instance3068.3
Instance3063.4
Instance3068.5
Instance3068.6
Instance3068.7
Instance30683.8
Instance3063.9
Instance3068.10
Instance3068.11
Instance3068.12
Instance3068.13
Instance3068.14
Awvg

Sum

Database Size (MBytes)
1101906.09
1101906.09
1101914,09
1101890.09
11018598.09
1101898.09
1101898.09
1101914,09
1101890.09
1101890.09
1101922.09
1101914,09
11018590.09
1101898.09

Jetstress System Parameters

Thread Count

16

Minimum Database Cache 448.0 ME
Maximum Database Cache 2584.0 MB

Insert Operations
Delete Operations
Replace Operations

Read Operations
Lazy Commits

40%
20%5
3%
35%
7 0%

Elapsed Backup Time
04:51:26
04:30:58
04:28:24
Dd:d4:52
032:55:45
04:20:00
04:20:02
04:43:06
04:31:22
O4:45:04
04:28:50
O4:45:48
04:07:14
04:23:59

MBytes Transferred/sec
63.02
67.78
68.42
64,47
77.90
70.63
70.62
54,87
67.63
64,42
68.31
64,26
74,28
59.56
58.320
956,17
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aabases DL
aratanas S LJetetren 001007 4k

atataren ' D82
aratanan D02 Jeyren 083001 ach

anatases D8S
Cridatstanen DUSUMItr I ID0L00L adh

‘ddatatases DET
a1 Cridatsbasen D07 atatran 007 001 b

L path: Criditabanes' 009
Dutabasa: Cdanabases DB Jsmress 008001 aib

EmstaacaBOAN.11 Log parh: Cridsrataras SR E
Databran: CidetabureriDB1 1IN0 1001 08

Ersbamn 308812 Lo path: C\databases DBIZ
Databise: Cidetabasar DOIZUSIEMII01200L 458

Enstamen 308817 Lo path:
Carabasa:

stabuses\ D813
sratanan ' OO I ersorensd 300 L ack

Enitasca 308, rakases D01

=
anahanns DAL 4\ leremress 014001 adh

24 Leg o
Camabaua:

O T o Tl A 10 Dt 110 Diesb O O 2l e 110 Lo Reds Averng o 3 o o 10 Log Rends & 10 Lig Wires &
] ¥ T |Readaieec iealsac Byeas [eyees (mssc} imsoc] Moiddiee s (o Bas
5,675 .00 251958 0.000 262144000 1.000 n.oco 0,000 0.000 0.000 n.0co 0,000
671L 0000 |27 1088 0,000 262144.000 [p000 0.000 0000 (0000 [o.000 (o000 0000
. h40 1O |77 4.h4% OLOCH) | #hi 148 000 (L0 000 | (LOHHE L0060 LAY IP.!BBCI | ELEWHY
a7z {0.000 |257.829 0.000 |0o00: 0,000 |0.000 [0.000 10.000 [.00a 0.000
5.308 000 311,509 0,000 262144000 0.000 n.000 0.000 0.000 0.000 n.000 0.000
[.660 000 262435 0000 262144000 0.000 n.00g 0.000 |o.000 o000 o000 0.000
h.44% L0 JHISH4 CLOCH |#hi 184 0N (L 0.000 (LOHHY (.00 (L0 0,000 ELENH)
.72 10.000 259,324 0.000 262144 000 |0.000 0,000 0.000 |.000 10.000 [0.000 0.000
6735 000 270469 0.000 262144000 0.000 n.000 0.000 0.000 f0.000 0.000 0.000
(7163 .00 237303 0000 262144000 0.000 0,000 2.000 (000 [o.000 [e.000 0.000
bl FLOHHY 2T1267 | OLOCK] | 7h3 14 0NN ILIHHY (000  (LOHHY ILIHHE [OLIHHY 000 CLEKHY
(7.154 {0.000 |256.695 0.000 262144000 (o000 0.000 0,000 o000 {0.000 fo.000 0,600
(A1 000 297,141 0.000 262144000 0.000 n.000 0.000 0.000 000 n.000 0.000
l6.635 000 278,034 0.000 262144000 0.000 0.000 0.000 lo.ooo Io.ooe ] 0000
Haat Systen Perkmance -
[Averge [Minimum Muscimum
%4 Pracesson Time 3445 0730 4872
Avadabis MEyta EIEELELH AZES000  |3mskd 000
Froa System Page Tabla Entries (33553053583 (33555851 000 |33555856.000
Transition Pages RePurpesed  sec| 0.000 ] 0,000
723
)F 11 1EIS0AT
Databasa Page Fanlt Stall/cec 0,000 0.000 0.000
Tastlag
2/9/2014 6:34:31 PM - Pregaring for testing ..
252014 6:35:05 P - Attahing databases oo
2/5/2014 6155105 PM -~ Pregaratioas b testing are complete,
2/9/2014 6:55:24 M - Badarmanca legging started [intanval: 30000 ms].
P4/IT18 SAE28 M - Backing up databaces ..
2/9/2014 11:46:30 PM -~ Performaace logging has eaded,
2/5/2014 114650 P - 1 1], Instasce3068:3 | Instane30684 [ 1), Instamue3068.5 5 {100% processed). 7 {100% provessed]. {100% prixesaed], {100% prxessed),
10{500% p 11{100% o), 12 11008 d, 13 [100% 2] and 14 [100% pracessad]

2/9/2014 11:46:50 DM -+ Cil0rnaram FilasEvchangs Jatstrass | EGRO-Fingl!

deg 2014 3 9 18 35 Shlz has 582 samgles.

/U018 115851 98 -~ Craahing boct rapart
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D.2

Server 2

Microsoft Exchange Jetstress 2013

Database backup Test Result Report

Database Backup Statistics - All

Database Instance

Instance2300.1
Instance2300.2
Instance2300.3
Instance2300.4
Instance2300.5
Instance2300.6
Instance2300.7
Instance2300.8
Instance2300.9
Instance2300.10
Instance2300.11
Instance2300.12
Instance2300.13
Instance2300.14
Avg

Sum

Database Size (MBytes)
1101866.09
1101874.09
1101858.09
1101874.09
1101866,.09
1101866.09
1101858.09
1101866.09
1101866.09
1101882.09
1101858.09
1101866.09
1101850.09
1101882.09

Jetstress System Parameters

Thread Count

16

Minimum Database Cache 442.0 MB
Maximum Database Cache 2584.0 MB

Insert Operations
Delete Operations
Replace Operations

Read Operations
Lazy Commits

40%
20%
So%

3500
70%

Elapsed Backup Time
04:58:09
04:33:13
04:35:54
04:52:11
04:13:06
Od:34:42
04:33:29
04:51:07
04:35:50
04:53:23
04:39:44
04:51:58
04:15:51
04:37:328

MBytes Transferred/sec
51.59
67.21
66,56
62,85
72.06
656.85
67.15
53.08
66,57
62.60
63.65
62,90
F1.77
66,15
65,96
923,49
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aticn
Inctascal3DL Leg path: C\datsbasas\DE1
Deeabases Cildatabases|DD1 DetstresaD01001 ach

TnslameZ303 Loy path: i alebeses' DB
Daeabase: CdarhavasIDAZ larsreessDizo0 . adh

InctancaldD3 Leg path: C\datsbasas\DE:
Databases Cildutabazes\DO3 DetstreasDIIDLach

TnslameZ30A Loy path: C:atebeses'DBS
Darabase: Cidarhavas NR4 larsreessDidon adh

Inctancal3D0S Leg path: C\datsbasas\DES
Databases Cildatabases\DBS DetstressDOSM0Ladh

TastasceZ)06 Log path; Ci\datebeses'D0G
Daeabase: Cidarhavas NRS larsrees 0G0 L adh

Inctascal3OT Leg path: C\datsbasas\DE)
Databases Cildatabazes|DE7 DetstrnssD07 0010k

TasbasceZNOD Leg path
Darabas:

atebazes' DOD
~darshasas|DAE larsreessNOEOOL sk

Inctancal3D0V Leg path: C\datsbasas\DEy
Datakases Cildatabases\DBF DetstressD0H0Ladh

TnstanceZ 010 Lg path: C:\databases'D010
Daeabase: C:idarhavas|OR 10 sarsmes s 10001 ach

Inctascal3MLLL Leg path: C\databasas\DE11

TnstanceZN01D Log path: C:\databases'DO12
Daeabase: Cdarhavas|OR 17 arsmess 17001 ach

Inctancal3PLI Leg path: C\databasas\DE1E

TnstanceZI014 Log path: C:\databases'D014
Daeabase: CidarahavasIR 14 harsmess 14001 ach

3chenal LU Darfermance

h b ds /) Distabs ites A b /0 Dtk S 10 Dtk ii+] ds A U0 Ly L0 Ly
Inctances y [ Raads/sac mntassec Eytas Byt (msac] [Raadssac [rrtas/sec
Tactasre7 3001 5871 0.000 FERIIT 000 262 144,000 oLnnn 0,000 Lo0n nLo0n
Tactasre 73007 |77 hm 2RRTAL {n000 262 144,000 0000 0,000 |oo00 |oLoo0
TnslameT300.3 6732 0,000 266257 0.000 262144000 2.000 0,000 0.000 0.000
Tnslame23004 [r2s1 looo 251205 {0000 262144000 2,000 0,000 o000 o000
Tastance2)005 6241 0,000 200230 0.000 262144000 2.000 0,000 0.000 0.000
Tastance2300.5 6531 looo 267215 {0.000 262144.000 2,000 0,000 o000 o000
Tastance2300.7 5721 0,000 260402 0.000 262144.000 2.000 0,000 0.000 0.000
Inctasceliv0 7283 hnn 252171 0000 262184 000 0.000 0.000 [o.o00 |o000
Instascelio0 b.181 0.000 2bb 2196 0000 262188 000 0000 0.000 0.000 0.000
Tactasce 730010 [1323 hm 250,405 {n000 262 144,000 0000 0,000 |oo00 |oLoo0
Tastascez3i0.LL 6461 0.000 262364 0.000 262184000 0.000 0,000 0.000 0.000
Tnslame2300.11 1241 loooe 251553 {0.000 262144000 0,000 0,000 o000 o000
Tastasce2)0.1] 6344 0,000 207.127 0.000 262144000 2.000 0,000 0.000 0.000
Tnstance2)00.14 [r.ot4 loooe 264416 0.000 262144000 [0.000 0,000 o000 o000

ast Gystem Pecformance
s Processa Tima 1471 0513 4073

Free System Page Table Ealries |33355834.003 33355854.000 |33555835.000
Iransation Fages HeFurposed 'sac) 0.000 0.0u0 0000

Pool Paged Bytes 11727 3E1189|11
IDatabase Page Fault Stalls/sec |0.000 0,000 0.000

J7PM Brepering fartesting o

DM - Attaching databazes ..

51 PM -~ Priparations for testing ate complete,

02 DM -- Darfarmanca legging startad [intarval: 20000 ms).
2/3{2014 6:33:08 PM - Backing vp dicabases ...

2/8/2014 11152117 PM -~ Perfermance logging has ended,

242014 11:33:07 M - 23001 (10U% processed), 2 [100% processed], (100% processed),

[100% processed].
J

Tnstance2300.10 (100% processed), Instance2300.11 (100% 4] 12 [100% 4] 13 100%
/%2014 11:53:17 PM - C:\Propram Files\Exy 1 i o has 595 samples.
212014 11:53:17 PM -~ Creatiag test report .

4 [100% processed),
) sad 141

[100%

[100% precessed], [nstanceZ300.7 (10U% processed), Instance2300.8 [100% precessed), nstance2 3009 [100% processed),
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D.3

Server 3

Microsoft Exchange Jetstress 2013

Database backup Test Result Report

Database Backup Statistics - All

Database Instance

Instancedd0.1
Instanceddn.2
Instanceddn.3
Instanceddn.4
Instanceddn.5
Instanced80.6
Instance8830.7
Instance830.8
Instance830.9
Instanced30.10
Instanceddn.il
Instanceddn.l12
Instanceddn.13
Instance880.14
Awvg

Sum

Database Size (MBytes)
1101986.09
110197 8.09
1101970.09
1101962.09
1101954,09
110157 8.09
110197 8.09
110197 8.09
1101954.09
110197 8.09
1101978.09
1101962.09
1101970.09
1101962.09

Jetstress System Parameters

Thread Count

16

Minimum Database Cache 448.0 ME
Maximum Database Cache 2584,0 MB

Insert Operations
Delete Operations
Replace Operations
Read Operations

Lazy Commits

40%a
20%%
3%

35%
7050

Elapsed Backup Time
04:46:47
04:27:57
04:26:43
04:45:52
032:57:37
D4:24:55
06:56:20
07 :40:20
04:24:51
04:43:324
04:01:05
04:25:07
04:22:39
04:39:230

MBytes Transferred/sec
G54, 04
68.54
68.86
64,24
77.18
59,32
44,10
39.90
59,34
64,77
76.18
69.27
69,92
63.71
65.10
911.28
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Dataasa Cenfgurabien
TesbansRAL] Lag pack: C-\darabasasiR
Dutshase: Ciidatabases\DB1 etstress 00100 Ledh

ImbomeBS02 Loy peth: C'databeves'DBZ
Datsbaza: L\ dabbasas DELststrass 00200 L adk

InstanceB¥03 Lag pathi C'databases' 082
Dislshase: C:'idalshases DBI Detstress 00300 Ldb

InstameBELA Lag pash: LoidatabagasDee
Ditshase: C:\databases\DD4\Detstres0040010db

TesbansRALS Lag pack: CdarabasesinRT
Dutshase: Ci'databases\DBF Jetstress 00500 Lodh

ImbameBd0 Loy pechi C'idetabenes' OB
Datsbaza: L\dabsbaras Dee Datstrass D0RUU L adk

TnstanceB0T Log pesk: Cdatatases D7
Ditchese: ©delobases DBT Ustsrass 00T 00 Ltb

Instame BB Lag path: Lidatabagas DBy
Da : C:\databses DDY Jetstress000001adb

TesbansRALD Lag pack: CdarabasesinRg
Dutshase: Ciidatabases\DBS Jetstress 00900 Lodh

Lo 38010 Log peth: C'detabenes' DBID
Uatshasa: C'datsbasas| DE10 Ut trass 0L 000 sk

Iarahasas| A1 8 femsmassiil 1001 edk

Instamcu¥FLLD Lag pash: Loidatabasas DE1Z
Dintebase: C:\dutabases\ D012 Detatreas 01200108k

TnstanceRB 13 Lag park: C\arabases R 13
Dutshase: Ciidatabases\DB13 etstress 01300 1.edb

Lo 88014 Lop peth: C'detabenes' DBI4
Uatsbasa: L'datsbasas| DE14 etstrass 0L AU0 L adk

ds 0 Datak A /0 Datak 10 Ditshase Bass A b o Lo Lag U0 Leg Reads Avarage 10 Log Wris Aversge
Latency [msec) Rewdslser Brtes (mse] [l [Wieslsee  [Byles Estes
0.000 235823 262144.000 2.000 0,000 0.000 0,200 0.000
0.000 274.136 [262144.000 2.000 0.5 o200 0200 0000
0002 275436 262144000 2,000 0000 000 0200 0000
0.000 236.355 [262144.000 2.000 0.5 o200 0200 0000
0.000 308.785 262144.000 2.000 0,000 0.000 0,200 0.000
0.000 277.287 [262144.000 2.000 0.5 o200 0200 0000
0.000 176401 262144.000 2.000 0,000 0.000 0,200 0.000
0.000 139436 [262144.000 2.000 0.5 o200 0200 0000
0.000 277.376 2.000 0,000 0.000 0,200 0.000
0.000 238.363 [262144.000 2.000 0.5 o200 0200 0000
0.000 304,545 262144.000 2.000 0.020 0.000 0,200 0.000
0.000 276.324 [262t44.000 2.000 0.0 0.000 0,200 0.000
0.000 279670 262144.000 2.000 0.020 0.000 0,200 0.000
0.000 262765 [262144.000 2.000 0.0 0.000 0.200 0.000
Hast System Peefeemancs
Counter Averige Minimam Maanum
% Processor ime 2231 0,00 3.992
Available MEytes J057 1034 SU26L000 3U581.000
Hree System Page [able kntnes |33503854,000 [23333834.000 [3322834,000
nou .00
100[23231353 0oy
Uatabase Page Faalt Stalls/sec |0.00U Q.00 000U
{)] H’ 5:34:40 PM -~ Prepanag far testng ...
54 P8 - Attacking detabazes .
54 DM - Dreparatian for tacting are omplete.
/91 135:13 PM - Performance lagging stamed [incerval: 30000 ms).
2/8/2014 6155113 PM - Backing vp databazes
ZI10/2014 2:35:33 AM -~ Perfeemance baping has eaded,
2/10/2004 2:35:30 AM - TastanceD00.1 [100% processed], {100% ), 2 {100% d), 4 [100% d) 5 [100% d G [100% o 7 [100% processed), 100% processed), 100% processed), 0

[100% processad], TnstancaBA 11 [100% pracssead) InctancRR 17 [100% recesead. TnstaaceB80. 13 [100% prorasead] snd [nctancaBAN 141005 pracesesd]
102004 2:35:33 AM -~ C:\Program Files\Exchangs Jersress \ESA P-Final\DatshaseBackup 2014 2 3 18 34 34.blg has 919 samples.
2/10/2014 2125:33 AM -- Creating test regort .
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D.4 Server 4

Microsoft Exchange Jetstress 2013

Database backup Test Result Report

Database Backup Statistics - All

Database Instance|Database Size ([MBytes)|Elapsed Backup Time|MBytes Transferred/sec
Instance3088.1 1101842.09 05:00:52 51.04
Instance3088.2 1101834.09 O4:34:30 66,90
Instance3088.3 1101850.09 O4:12:232 7271
Instance3083.4 1101834.09 04:37:493 66.10
Instance3088.5 1101842.09 04:28:05 &6.04
Instance3088.6 1101850.09 04:53:10 62.64
Instance3088.7 1101850.09 O4:42:19 65,05
Instance3088.83 1101850.09 O4:48:10 63.72
Instance3088.9 1101834.09 O04:31:21 67.67
Instance3088.10 1101850.09 04:53:34 62.56
Instance3088.11 1101850.09 Od:1d:44 72,09
Instance3088.12 1101850.09 O4:24:393 &66.86
Instance3088.13 1101842.09 04:45:58 54,22
Instance3088.14 1101850.09 04:53:12 62.63
Avg 63.73
Sum Sz20.22

Jetstress System Parameters
Thread Count 16
Minimum Database Cache 448.0 MB
Maximum Database Cache 2584.0 MB

Insert Operations 40%0
Delete Operations 20%%,
Replace Operations 5%

Read Operations 35%
Lazy Commits 70%
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Uaehaze Conbguranen
Tnstance DML Lo pach: C:'databazes DO1
Uatsbase: Uditabaas D91 Ustitras s00 1001 adh

InstamceBIRL Lo path: Lt databases U2
Damsbase: C'dimabasas DE2Janmass0200 Lash.

InetancRIINY Log path: L\ datibaras S
Patabua: £t aburuan DA et 2emn o 203001 ok

IntancadM4 Log pich: CldmabusasDE4
Detsbere: C'dltabinn D8 Detairens 00400 L k-

Tl MBS oz pach: £ elutabasm DRS
Database: C:\databasen' D05 Uetreasf0SO0L sk

ImbanceS3h6 Log poth: C'detebasen'DB5
Dutabase: C:\detabases \DOG etrereas 006001 ch

TnskaaceD087 Log pach: C:idetabuses' DY
Uatabase Cr'databases DET Uebses 00/ DOL sk

Damabase: C\cimabaras D83 Janmrass 00300 L ach

ImstancaONE.I0 Lag path: L\ databasas DEID
Patab: £t b PR A Tt strwa 1000 ok

Tectanrs30RR 11 | o pack: £\ darahases ORI |
Dutebioes Cldetebinen D811 Untatresa 111001 b

Tonkiom MR 1Y | oy pch: £ \clatubasen DR12
Databaze: C:'databases' DOL2 Jetstreas01 2001 ok

Imsam e 30RL3 L pech: - Wetabases DB13
Database: Cridatabases\DEL T Detstress 01200 .odk

Tnskaace D084 Log pah: C:'databases DO24
Uatshasw Gildatsbases DB 14\ etstress01 000 Lok

Darizmazca
g i L

Totaness | : i Faaceear Fymes [imeac]

Imstance UER] {3957 fe oo 244627 Q.00 262144000 o000

Imlam 30881 e 12,000 {267,550 |2e2144.000 202

ImitancelUER T [b2ee jo.000 90835 o 262184 000 000 Jori]
Tnstance D004 [a4s o (204,103 |e62t44000 {a.0oe

TwctancalAR 3 [fT4 junna. 764.118 267 164000 ety

Instance STELE. e o i |es2seo0n e

ke 587 16915 .00y 260,155 0.000 262144000 200 000
Imtanca 1114 0w Fao Xkl o |26z1aa000 (S

Tnstaace 30005 6614 1,000 20747 (2.000 262144000 5,000 000
TnctanceiAL 10 Pare fbon 0173 |rezteason ]

Tnskance 311 k315 1,00y HEE] 003 262144000 2,000 000
Tl w3RR 17 a0 ] 767307 |7&3t8d000 fa.o08

Instance URE LY jo.9EL 10,000 %, B9l 000 | 262182 000 0.000 000
Tnskaace MBR.14 253 .00y jEsaaes |262148000 le.ooe

% Parcpssar Time 1496 347 4.67%

Mvailable Miytes 30493470 [sv4ed.000 | Juaua.ouu

Free Syslem Page Table Enlies (33333737337

Transition Fages RuParpasad sec. 0.000 foue00. c.000

2574285 702830001
Database Page Faslt Stalls/sec |0.000 0.000 0,000
36 B - Penparing far easring ..
52PH - Attaching dutsbses .
14 BIS4i52 1*M - Peeparabiens for besting are complete

37004 g d | : 30000 ms).
2312024 6:55:10 PM -~ Backing up datebeses .
29/2014 1115603 PM -~ Periamance logging has ended.
/82014 11256203 M - i ) 2y ) ET 4 o], [200% grecassed) 2 i "

I n 111100% 0. 3 141 1

20972014 1345603 PM - ram Filez\Bchange Jetstress!Final EGRMDanabazeBaciap 2014 2 9 1B 54 52biq has 600 samples,
29/2014 11:36:03 PM -- Cragring et rpor ..

Dell PowerVault MD3260 15,000 Mailbox Resiliency Microsoft Exchange 2013 Storage Solution




	1 Overview
	1.1 Disclaimer

	2 Features
	3 Solution Components
	3.1 Dell PowerEdge R620 Features
	3.2 Dell PowerVault MD3260 Features

	4 Solution Description
	4.1 Failure and Recovery Scenarios
	4.2 Storage Sizing
	4.3 Recommended Hardware Configuration

	5 Targeted Customer Profile
	5.1 Tested User Profile
	5.2 Tested Deployment
	5.3 Best Practices
	5.4 Backup Strategy

	6 Test Result Summary
	6.1 Reliability
	6.2 Storage Performance Test Result Report
	6.3 Individual Server Metrics
	6.3.1 Aggregate Performance across all servers/DAGs Metrics

	6.4 Database Backup/Recovery Performance
	6.5 Database Backup Test Result Report
	6.6 SoftRecovery Test Result Report

	7 Conclusion
	8 Additional Information
	A Performance Test Result Report
	A.1 Server 1
	A.2 Server 2
	A.3 Server 3
	A.4 Server 4

	B Stress Test Result Report
	B.1 Server 1
	B.2 Server 2
	B.3 Server 3
	B.4 Server 4

	C SoftRecovery Test Result Report
	C.1 Server 1
	C.2 Server 2
	C.3 Server 3
	C.4 Server 4

	D Database Backup Test Result Report
	D.1 Server 1
	D.2 Server 2
	D.3 Server 3
	D.4 Server 4


