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Executive Summary

Organizations seeking to lower operating expenses are investigating technology
solutions that can directly lower costs and improve productivity. One area in which
these organizations are seeking solutions is in the IT infrastructure supporting remote or
branch offices. Remote office workers frequently and repeatedly down load the same
files from the central office. Increasingly, these files are composed not only of text but
also of mixed content types that include photographs, illustrations, animations, and
videos. Such documents are much larger than those in the past, denanding very high
Wide Area Network bandwidth utilization levels and slowing file access with adverse
impact on productivity.

6DPDUT wOT T wuUl O EUI wOi we DOEOPUWAOw, PEUOUOI Dwi EVWE
address the remote office challenge. Working in conjunction with Windows Server 2008

R2, Windows 7 clients with BranchCache capability enabled can expect to see significant

performance improvements when downloading files from the central office.

The concept behind BranchCache is straightforward: when BranchCache is enabled, a
copy of data accessed from an Intranet web, SharePoint, or file server is cached locally in
the branch office. When another client on the same network in the branch office requests
the same file, the file is transferred from the local cache rather than from across the
WAN. BranchCache improves performance when copying files between central and
remote or branch offices using the SMB, HTTP, and HTTPS protocols.

Microsoft commissioned Edison Group to examine WAN bandwidth savings wit h

BranchCache.In order to quantify the extent of the performance improvement that

organizations can expect, Edison analysts created a set of use case scenarios and ran

comparison tests over a range of typical WAN network types. These tests compared the

performance of Windows 7 clients with BranchCache capability enabled againstclient

PCs running the older Windows operating systems Windows XP and Windows Vista.
$EPUOOZUWUI UUOUUWUT OPI EWUEYDPOT UwlT EVOwWDOwWOEDau
results were consistent across all the network bandwidth conditions and for all the

operating systems and BranchCache settings. These savings include:

1 CIFS/SMB file downloads for a PowerPoint presentation were as much as 69 percent
faster while utilizing an averageof up to 59 percent lessbandwidth than with
Windows Vista or Windows XP.

Edison: Enhanced Branch Office Productivity and WAN Bandwidth Savings with BranchCache Pagel
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f User download times with the HTTP protocol were 63 percent faster than with
Windows Vista and Windows XP, while requiring 49 percent less Wide Area
Network bandwidth.

1 Downloading an application or patch using Microsoft System Center Configuration
Manager (SCCM) and the BITS protocol was76 to 79 percent fasterand utilized 53 to
58 percentless bandwidth.

1 When transferring a file from a Microsoft Office SharePoint Server 2007 (MOSS
2007), clients running Windows 7 with BranchCache were 65 to 68 percentfaster and
utilized 66 percent less bandwidth than Windows XP or Windows Vista .

The chart below (Figure 1, Page?2) illustrates th e bandwidth savings for the three
operating systems tested across four business use scenarios. These levels of bandwidth
savings can have a direct and immediate effect on operating expenses, especially in
organizations where WAN costs are growing quickly.

BranchCache Savini
Bandwidth Utilization

35;

B Windows 7
m Windows XP
B Windows Vistd

Average MB Transferre

HTTP MOSS SCCM SMB

Figure 1¢ BranchCache Savings for Bandwidth Utilization.
(Smaller is better.)

For businesseslooking to improve the productivity of workers in remote offices,
downloading files in less than one third the time previously required can be directly
translated into greater worker productivity and job satisfaction. (SeeFigure 2, Page3 for
a chart illustrating potential time savings.)
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BranchCache Savini
File Download Time
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Figure 2 - BranchCache Savings - File Download Time
(Smaller is better)

Based upon the evidence of our tests, Edison believes that for some organizations, the
costs of upgrading to Windows 7 can be significantly offset by bandwidth savings alone.
If organizations are already contemplating PC upgrades to these remote offices,
upgrading to Windows 7 with BranchCache should be considered the new standard.

Edison: Enhanced Branch Office Productivity and WAN Bandwidth Savings with BranchCache Page3
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Introduction

Objective

Since the release of Windows 7 on October 22, 2009, many organizations have been
testing the new operating system. Among the new features that organizations should
strongly consider when making IT purchase or upgrade decisions is BranchCache.

BranchCacheis a new feature in Windows 7 and Windows Server 2008 R2 that enables
the acceleration of file download times for users in remote offices over a variety of
networks without requiring additional bandwidth or installation of accelerator
appliances.

Microsoft has published several documents that provide executive and technical

overviews of BranchCache that are available atwww.branchcache.com. This white

paper does not duplicate the contents of those documents. Instead, it is intended to

provide third -party YEODPEEUD OO wWOIi w, PEUOUOI Uz Uwxi Ui OUOEOEI
while also providing some hard metrics that readers can use in determining how

BranchCache can lower bandwidth costs and improve the productivity of workers in

satellite offices.

Audience

This white paper should be read by technically savvy business decision makers who are
concerned with Wide Area Network costs and remote office productivity. It will also be
useful for those organizations that are evaluating Windows 7 and assessing strategies fa
upgrading their installed base of Windows XP and Vista clients.

Contents of this Report

This white paper contains the following sections:

The Remote Office Dilemma

This section describes the effect on productivity experienced by remote workers because
of long file transfer delays when accessing commonly used files or documents from a
centrally located server share, web server, SharePoint Server, or @nfiguration
Management Server.

Edison: Enhanced Branch Office Productivity and WAN Bandwidth Savings with BranchCache Page4
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Testing BranchCache Performance

This section describes the test scenarie and testing methodology Edison developed and
used. It includes a high-level discussion of the lab environment, the configurations, and
test methodologies.

Test Results

This section provides a summary of our test results, showing how BranchCache affects
file transfer performance within the scenarios tested.

Conclusions and Recommendations
31T DPUwWUI EUPOOwWxUOYPETI UwSEPUOOZUWEDGEOCAUDPUWOI wlT 1
recommendations for implementation strategies.

Appendices

The appendices contain details ofthe test environment and methodology, as well as the
test result details.

Edison: Enhanced Branch Office Productivity and WAN Bandwidth Savings with BranchCache Page5
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The Remote Office Dilemma

The Dilemma

It was just a few years ago that organizations recognized the need to address the issues

of server sprawl ¢ the proliferation of file an d application servers across their corporate

landscape. Among the first steps taken were physical consolidation of servers from

distributed computer rooms and closets to more and more centralized data centers. This

change has resulted in significant cost reductions, especially with the emergence of

server virtualization as the ultimate consolidation tool.

"OOUOOPEEUPOOWUUEET UUwTl EVUwWI RxOUI EwEwOI PwWwEOOEIT U
U1 wi EOO0? WEUI wOOYI EwUOwW? E E U O Oogssito ivlicuEs&®@OUD O1 OUO»
have been accustomed has been adversely affected by network latency and the lower

speed of Wide Area Networks (WANS).

In addition, the nature of server access and the files users are downloading have
changed as well. Where small Microsoft Word documents and Microsoft Excel
spreadsheets of less than 1 MB in size once predominated, today mixed media
documents containing images, movies, audio, and video are becoming more and more
common. These much larger sized files are also likely to bedelivered via Microsoft
Office SharePoint Server 2007 or via other corporate websites.

The lower speed and higher latency of WANs and the much larger file sizes being
transferred have had consequences that can negate some of the advantages of
consolidation. This possibility can require organizations to increase the bandwidth of
their WAN connections (often at a very high cost), bring back local servers (thus

reviving server sprawl), or invest in Wide Area Application Acceleration Appliances.

While the last of these options, acceleration appliances, can be beneficial where business
critical applications need acceleration, these devices can add significant cost and
complexity to the management of remote offices.

The BranchCache Solution

Microsoft BranchCache is designed to provide the file transfer performance
organizations are looking for without the need for costly WAN upgrades or additional
hardware to manage. BranchCache improves performance when copying files between
central and remote or branch offices using the SMB, HTTP, and HTTPS protocols. SMB

Edison: Enhanced Branch Office Productivity and WAN Bandwidth Savings with BranchCache Page6
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is the protocol used for transferring files between shared folders on Windows networks.
HTTP and HTTPS are the protocols used by web browsers and many other applications.

The concept behind BranchCache is staightforward: when BranchCache is enabled, a
copy of data accessed from an Intranet web, SharePoint, or file server is cached locally in
the branch office. When another client on the same network in the branch office requests
the same file, the file is transferred from the local cache rather than from across the
WAN.

BranchCache operates in two modes:

1 Distributed Cache. In this mode, Windows 7 client computers utilize a peer -to-peer
architecture. The first client to download a file caches a copy of the file and sends it
directly to other clients as they request it.

1 Hosted Cache. In this mode, content is cached to a computer on the branch network
running Windows Server 2008 R2 as the Hosted Cache. Other clients needing the
same content retrieve it directly from the Hosted Cache. Computers running the
Hosted Cache can run the Server Core installation option of Windows 2008 R2 and
can host other applications.

Figure 3illustrates these modes:

Branch office Branch office

Figure 3 - BranchCache modes (from Microsoft)

The BranchCache caches are passive: data is only retrieved when a client requests it.
This means that using BranchCache does not increase WAN utilization. Since only read
requests are cached, write operations are not affecéd. BranchCache operations also
respect security policies and technologies such as SSL and IPSec.

Edison: Enhanced Branch Office Productivity and WAN Bandwidth Savings with BranchCache Page7
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BranchCache requires the use of Windows 7 Ultimate or Enterprise editions on
workstations and Windows Server 2008 R2 on servers.For more complete list of servers
that support BranchCache, please visit: http://technet.microsoft.com/en -
us/library/ee307962(WS.10).aspx

Edison: Enhanced Branch Office Productivity and WAN Bandwidth Savings with BranchCache Page8
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Testing BranchCache Performance

Edison established a lab environment for testing BranchCache performance claims that
use of cached contentwill result in better user productivity and higher return on
investment. The lab was configured to test performance over a range of use cases and
test conditions. These use cases are simulations of typical branch office user interactions
with central offi ce servers. The test conditions utilize a WAN emulator to demonstrate
the effect of different WAN networks. Tests compared the effect of Windows 7 with
BranchCache on network bandwidth and end user download times in comparison to the
older Microsoft operat ing systems Windows XP Professional and Windows Vista
Business.

These tests are a simulation designed to illustrate the benefits of using BranchCache.
Realworld implementations of BranchCache will experience different results that are
dependent upon many factors, including the configuration of the PCs in the branch
offices, the design of the branch office LAN, the configuration and provisioning of the
WAN, and many other factors. In addition, these tests were run using late beta or release
candidate versions of the operating systems and some of the server products tested. In
keeping with past experience with pre -released software, performance with the released
versions may be better than the results Edison has documented.

Test Methodology

As has been previously described, BranchCache accelerates performance of the SMB,
HTTP, and HTTPS protocols, offering two branch office configuration modes |
Distributed Cache and Hosted Cache. In order to provide use cases that illustrate these
protocols, Edison defined several scenarios and devised a testing methodology that
would compare the network bandwidth used and end user download times with
BranchCachein Windows 7 in both modes and in comparison to the older Microsoft
operating systems Windows XP Professional and Windows Vista Business.

The files transferred averaged 20 MB in size. This size was chosen to require measurable
and differential transfer times and bits transferred readings on the WAN emulator.
Transfer time was measured with a stop watch or the transferring application , where
applicable.

Edison: Enhanced Branch Office Productivity and WAN Bandwidth Savings with BranchCache Page9
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Test Conditions

Each set of tests is performed with the WAN emulator configured to emulate three
different WAN conditions. The table below (Table 1 - WAN Conditions and Use Cases,
Page 10) lists and describes the three WAN conditions with real -world use cases for each
condition.

Table 1- WAN Conditions and Use Cases

WAN Conditions Real-World Use Case

1.5Mbps from HQ to remote office, 384
Kbps from remote office to HQ, 40 ms
round trip latency .01% packet loss

Regional (up to 1,500 mile) VPN over
DSL line at remote office

New York to Los Angeles MPLS VPN or

0,
1.5Mbps, 95 ms latency, .02% packet loss leased line

5 Mbps, 195ms latency, .08 packet loss | Transpacific MPLS link
These line conditions were chosen based on AT&T MPLS service level agreements.

Test Scenarios

The following are the test scenariosused for this project. Each of the four scenarios, run
in Hosted Cacheand Distribute d Cache modes, was tested in a lab environment
consisting of five desktop PCs. For each scenario, a brief description of the scenario and
the use case context is followed by a description of the specific test methodology used.
References made to specific losts, drives, and so forth are explained in the Lab
Configuration section which follows.

Scenario 14 CIFS/SMB File Access

When users download a file from a folder on a file server to their client PC, the Server
Message Block (SMB) protocol is used. Overthe years, Microsoft has added features to
SMB, usually under the Common Internet File System (CIFS) name. For the purposes of
this white paper, SMB and CIFS are used interchangeably. This test scenario measured
the time and WAN bandwidth required for this file transfer process.

A file share on the server (named Content Server)was configured to generate
BranchCache hashes as pethe Microsoft deployment guide . Each workstation was
mapped to this share as Drive N. Microsoft Office PowerPoint 2007 was opened on each

1 Microsoft BranchCache Deployment Guide can be accessed on the Microsoft TechNet site at:
http://tec hnet.microsoft.com/en-us/library/ee649232%28WS.10%29.aspx

Edison: Enhanced Branch Office Productivity and WAN Bandwidth Savings with BranchCache Page10
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workstation and the file opened. A stopwatch was used to measure the time from when
the open button was clicked until the image of the first slide appeared on the screen.

This process was repeated on each workstation for multiple files; the workstations were
then rebooted into the next operating system, and the process repeated.

Scenario 2¢ HTTP File Accesses

The HTTP protocol is the protocol of the World Wide Web and is used by web browsers
such as Internet Explorer 8 and many other applications to transfer content over the
Internet. In the business world, many corporate Intranets host web servers from which
files, such as presentations, forms, and so forth, are regularly transferred using the
HTTP protocol. In this scenario, files to be transferred are stored on the HTTP or web
server and accessed through a link on a web page.

Microsoft Office SharePoint Server 2007 (MOSS) also uses the HTTP protocol. In our test
scenarios, we are treating MOSS as a separate scenario. This was done for twaeasons:
First, since MOSS uses a database to store the files, the time required for file transfer
could be affected by latency inherent in the SharePoint architecture. Second, the secure
version of HTTP, HTTPS, needed to be represented, as well. Since manOSS
installations utilize HTTPS, it was felt that tests for the HTTPS protocol using MOSS was
a reasonably realistic scenario.

For this scenario, the Content Server was prepared as a web server for BranchCache as
described in the BranchCache Early Adoptl U z U wattBhe BranchCache
Deployment Guide. An index.htm file of links to the TIFF files described above was
placed on the default web site of the server.

The workstations were then booted into Windows XP. On each workstation a TIFF file
was seleced in Internet Explorer 8 and Save Target Aswas selected from the context
menu. The file was saved to the C\ TEMP folder. The transfer times reported by Internet
Explorer were used for our results.

This process was repeated for each of the workstations n turn waiting for the transfer
on each station to complete before starting the next transfer. The process was repeated
with two additional files to identify anomalous results.

2 The Microsoft BranchCache Early Adopters Guide is available at
http://technet.microsoft.com/en -us/library/dd637762%28WS.10%29.aspXat the time of writing).

Edison: Enhanced Branch Office Productivity and WAN Bandwidth Savings with BranchCache Pagell
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The process was repeated with the workstations running Windows Vista and Windo ws
7 using the Distributed Cache mode. Finally the BranchCache Group Policy Objects were
changed to enable the Hosted Cachemode, and additional files were downloaded.

The amount of data transferred in the download was recorded by resetting the counters
on the Apposite Linktropy 4500 as the Save button was clicked on the workstation and
noting the value at the end of the download. As there is handshaking traffic between the
two networks at all times , variations in data transfer values that represent data rates
below 20 Kbps are considered insignificant.

Scenario 3¢ SCCM

2aU01 OQw" 1 601 Uw" O00i pT UUEUDPOOwW, EOETT Uwm2" ", KOwE w
family of Information Technology management solutions, is a tool for the

comprehensive assessment, deploynent, and updating of servers, client computers, and

devices across physical, virtual distributed, and mobile environments. SCCM provides a

range of services to an organization. Among these is the distribution of software

application packages to client computers for installation.

When transferring these packages, SCCM uses a combination of the SMB protocol and
the Background Intelligent Transfer Service (BITS) protocol. The BITS protocol is used to
facilitate prioritized, throttled, and asynchronous transfe r of files using idle network
bandwidth. The BITS protocol can make use of BranchCache to accelerate file transfers,
but the protocol itself is not affected by doing so. The prioritization, throttling, and other
BITS features are still in effect, so the dgree of acceleration experienced by BITS
transfers is not as great as for the other scenarios. At the time of testing, SCCM with
BITS was not supported in Hosted Cache mode, so no testing was performed for this
configuration. The release version of BranchCache and the updated SCCM now support
Hosted Cache mode. Edison expects that the performance gains experienced in our other
tests would carry over to SCCM in Hosted Cache Mode.

For this scenario, slf-extracting ZIP files were each packaged as anAdvertis ed
Application via SCCM. Using the Advertised Applications Control Panel applet, each
ZIP file was downloaded to the workstation and the time to download recorded.

Scenario 4¢ MOSS 2007

, DEUOUOI OQw. i i PET w21 EUI / OPOU W21 nd pgroducuavey.Y A wbUw, PE
Companies who are running Microsoft Windows Servers , Microsoft Windows clients ,

and Microsoft Office productivity applications are implementing SharePoint servers at

an incredible pace. If a company is not yet using a full-blown MOSS 2007server farm,
chances are they are using the free Windows SharePoint Services which provides many

Edison: Enhanced Branch Office Productivity and WAN Bandwidth Savings with BranchCache Page12
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of the same features without the infrastructure and management overhead associated
with MOSS.

As tested, getting a file from a SharePoint server is the same & getting one from any
web server. For this scenario a document repository of PowerPoint .PPTX files was
created, and they were downloaded as in the HTTP test. As previously described, the
HTTPS protocol was used to simulate the typical use of that secureprotocol. Otherwise,
the test methodology was exactly the same as for the HTTP scenario.

Test Data

A series of 14 scanned photos in TIFF format each 2122.5Mb in size, were saved on the
Content server. For SMB testing each photo was also inserted intoa PowerPoint 2007
.PPTX file. For SCCM each TIFF file was converted into a selfextracting ZIP file using
WinZip. The file names and sizes appear in the appendix.

Laboratory Configuration

The following is the laboratory configuration for this project (see Figure 4, page 14).
Whether noted explicitly below or not, all operating systems, server, and productivity
applications had the latest service packs and patches applied.

At Emulated Headquarters
1 Physical server (Dell 2950, dual 1.86 GHz quad core Xeon processors, 16 GB
memory)

1 Windows Server 2008 Enterprise Edition R2 w/Hyper -V with the following virtual
servers

A VM1 ¢ Content Servert Windows Server 2008 R2
T NS, Valid HTTPS certificate
1 Domain contr oller for TestDomain.local

A VM2 ¢ SQLOSA

1 System Center Configuration Manager 2007 SP2 Virtual Machine (SCCM)
(Downloadable from Microsoft)

A VM3t
1 Windows Server 2008 R2
1 Microsoft Office SharePoint Server 2007 (MOSS 2007)

Edison: Enhanced Branch Office Productivity and WAN Bandwidth Savings with BranchCache Page13
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Gateway® DX4200-09 with AMD / T 1 O O O49d0De (1.80 GHz, quad core) processor
and 4 GB memory

1  Windows Server 2008 R2
1 SCCM server

HQ File, web and SCCM
Server

o

Shunra WAN
Emulator

10/100 Network
Switch

0/100 Network
Switch

Remote
PC5 o

Remote Office Server

Remote Office Headquarters

Figure 4 - Test Network Configuration Diagram

Remote Office

1 Physical Server

1 Acer Veriton 460G PCs. (Intel Core 2 Duo E7500 Processo3 GB memory, 160 GB
hard drive, and Marvell Gigabit Ethernet.)

Windows Server 2008 R2Enterprise Edition providing Domain Controller, DHCP, and
hosted BranchCache services to the five workstations.

5 Workstations

1 Acer Veriton 460G PCs. (Intel Core 2 DuoE7500 Processor, 3 GB memory, 160 GB
hard drive, and Marvell Gigabit Ethernet.)

1 Each workstation has three partitions, multiple boot configuration
1 All configurations saved to disk images w/Ghost for easy reversion
{ Partition 1

A Windows XP SP3 fully updated v ia Windows Update

A Microsoft Office 2007 SP2

Edison: Enhanced Branch Office Productivity and WAN Bandwidth Savings with BranchCache Pagel14
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{1 Partition 2
A Windows 7
A Microsoft Office 2007 SP2

 Partition 3
A Windows Vista Business SP2
A Microsoft Office 2007 SP2

1 A second hard drive holds an image of the three working partitions created with
Acronis True Image, allowing systems to be reverted to a pristine state after each test
run.

Network

1 The PCs are connected tan unmanaged Dell 10/100 Ethernet switch.

f Subnetis 172.17.128.0/24 (an RFC 1918 reserved private network).

1 Apposite Linktropy 4500 WAN Emulator whi ch routes traffic to the headquarters
network (10.16.252.0/24 also an RFC 1918 reserved net).

1 Belkin IP-enabled KVM switch.

Edison: Enhanced Branch Office Productivity and WAN Bandwidth Savings with BranchCache Page15
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Test Results

Summary of Results

Edison believes that the best way to view the results of our testing is from the
perspective of how much less time and how much less WAN bandwidth in MB is
required to transfer files to a branch office using BranchCache compared to a previous
version of the operating system (Windows Vista or Windows XP).

The following charts illustrate the averag e BranchCache savings on file transfer time and
bandwidth utilization for the four test scenarios in all test conditions. As can be seen in
Figure 5 the download times for Windows 7 with BranchCache show consistent
download times and are significantly faster than for the earlier operating systems.

BranchCache Savin
File Download Time
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HTTP MOSSSCCM SMB

Figure 5 - BranchCache Savings on File Download Time
(Smaller is better.)
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The bandwidth savings delivered by Windows 7 with BranchCache enabled are, as seen
in Figure 6, are also significant, though less consistent due to the differing nature of the
file transfer protocols being accelerated. 3

BranchCache Savin
Bandwidth Utilization

B Windows Vistd

354
o) 30/
K
(7]
c
©
; B Windows 7
> B Windows XP
>
©
(O]
>
<

HTTP MOSS SCCM SMB

Figure 6 - BranchCache Savings for Bandwidth Utilization
(Smaller is better)

For HTTP, file download times with Windows 7 with BranchCache enabled was over 60
percent faster than Windows XP or Windows Vista. Windows 7 with BranchCache
enabled required almost one half the bandwidth than either Windows XP or Windows
Vista.

When file downloads were performed using MOSS 2007, the need for MOSS to access
SQL Server slowed down the file downloads somewhat, but the file download using
Windows 7 with B ranchCache enabled still required approximately two -thirds less time
and two -thirds less bandwidth than Windows XP or Windows Vista.

3 See the scenario descriptions above pthe results details below for more information on how the
transfer protocols in the four scenarios can affect file transfer time and bandwidth utilization.
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Downloads through SCCM exhibited a 76 to 79 percent download time reduction for
Windows 7 with BranchCache enabled and over a 53 to 58 percent bandwidth savings

over Windows XP or Windows Vista.

CIFS/SMB file download times were from 55 to 69 percent faster for Windows 7 with
BranchCache enabled and utilized from 45 to 59 percent less bandwidth than Windows

XP or Windows Vis ta.

The following table (Table 2) shows the performance in time and bandwidth

summarized above.

Table 2 Average Results for Scenarios

e e woss [ scow | swe |

Time

Windows 7
Windows XP
Windows Vista

Windows 7 Advantage over
Windows XP

Windows 7 Advantage over
Windows Vista

Bandwidth
Windows 7
Windows XP
Windows Vista

Windows 7 Advantage over
Windows XP

Windows 7 Advantage over
Windows Vista

Edison: Enhanced Branch Office Productivity and WAN Bandwidth Savings with BranchCache

11.50
107.51
108.06

63%

63%

11.50
22.53
22.45

49%

49%

34.20
108.06
98.50

68%

65%

7.72
22.80
2291

66%

66%

45.86
189.33
214.17

76%

79%

13.29
31.71
28.50

58%

53%

48.52
158.44
108.44

69%

55%

9.46
22.97
17.14

59%

45%
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As can be seen inTable 2, the effectof BranchCache onfile download time is significant
enough in productivity savings , but the effect on bandwidth can have the greatest effect
on operational cost savings.*

Scenarios

The sections below provide summaries of the effect of Windows 7 with BranchCache
enabled for each of the four test scenarios. The data upon which these summaries are
based is presented in the appendices. All of the tests in these scenarios were performed
using the set of test conditions described in the lab configuration section. These tests
included both asymme tric and symmetric WAN emulation. Asymmetric networks are
typical of those provided by DSL and cable networks. In these networks, the download
speed is usually greater than the upload speeds.

Since the results of BranchCache acceleration for both Hosted ad Distributed cache
modes were very similar and the performance of Windows XP and Windows Vista were
also similar the charts only show some of the results of the testing. This choice was made
so that the charts would be easier to read. Detailed results tebles can be found in the
appendices.

Test Scenario 14 CIFS/SMB File Accesses

The CIFS/SMB File Access Test consists of file downloads initiated from within
Microsoft PowerPoint 2007 for files on a network share (mounted as Drive N). The times
were basedupon the time required to open the file.

Results

The following charts show the average performance comparison between Windows 7
with BranchCache enabled versus the performance of Windows XP and Windows Vista.
The Average Bandwidth Used chart (Figure 8, Page20) and the Average Download
Time chart (Figure 8, Page20) show that Windows 7 with BranchCache enabled requires
much less time and bandwidth t han either Windows Vista or Windows XP. It should be
noted that Windows Vista had improvements in CIFS/SMB protocol processing, which is
shown by the better performance of Vista over XP.

4]t is important to note that when a cached file is transferred, it is the performance of the caching
computer and Local Area Network that is affecting transfer time. Almost no Wide Area Network
bandwidth is being used for the transfer other than that required for determining the existence

and state of a previously transferred and cached file and cheding credentials and access controls.
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Figure 8 - Average Bandwidth Used: Figure 8- Average Download Time:
CIFS/SMB Protocol (Smaller is better) CIFS/SMB Protocol (Smaller is better)

The two charts on the following pages show the results of acceleration on CIFS/SMBfile
downloads . The charts show thatdownloads to XP or Vista clients take consistent
amounts of time ® and use the same bandwidth for each client transfer, and that
Windows 7 with BranchCache greatly accelerates thedownload .

The different test conditions ¢ network speed and latency + have a definite effect on the
speed of all the transfers slower speeds require longer transfer times (Figure 9 - SMB
Test Results: Transfer Time Page2l). The test conditions have noeffect on Windows 7
bandwidth utilization , as can be seen by the overlap for all Windows 7 results Figure 10
- SMB Results: Bandwidth Utilization , Page22). Also clearly seenis the BranchCache
effect on speed and bandwidth, with markedly sharp falloffs in both metrics.

The download time for Windows 7 Distributed Mode for the Symmetrical 5 Mbps WAN
condition does not show as great a savings as the faster network speed shortened the
time requir ed for the initial file download, while the shortest and most accelerated
download time approached the limits of the available bandwidth for all three WAN
conditions.

5 The slightly shorter time illustrated for the third client is an anomaly of chart preparation. For
clarity purposes, only the first of two test runs for the first three clients was selected for the chart.
For the SMB scenario, the performance of the third client was slightly faster than for the previous
two clients. The fourth and fifth clients and second test run were more consistent than this
particular download instance.
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Figure 9 - SMB Test Results: Transfer Time
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Figure 10- SMB Results: Bandwidth Utilization
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Test Scenario 2¢ HTTP File Downloads

The HTTP File Access Test consists of file transfers initiated from a page hosted on an
HTPP or web server.

Results

The chart, Average Download Time (Figure 11) illustrates the 63 percent time savings
delivered by Wi ndows 7 with BranchCache over the nearly identical download times
(see appendices for details) required by Windows Vista and Windows XP.

Figure 11- Average Download HTTP Protocol
(Smaller is Better)

The bandwidth savings for Windows 7 with BranchCache enabled were showed savings
of 49 percent as compared to the bandwidth required by Windows Vista or Windows
XP. (Figure 12)
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