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2003 Terminal Services and Presenta- o
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. launch an application, edit, print and view a presentation.
Tests were conducted in August 2007. Source: The Tolly Group, August 2007 Figure 1
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Executive
Summary

Citrix Presentation
Server 4.5 enhances
performance and
reduces bandwidth
consumption when
executing typical user
actions in the Microsoft
Office 2007 application
suite.

When remote users utilize
business applications
installed on a distant or a
nearby Windows Terminal
Server, chances are high that
their user experience will be
affected by sometimes
unmanageable factors such
as network latency. Addi-
tionally, IT administrators
that publish applications on
Windows Terminal Server
must ensure that those
applications make the most
efficient usage of available
bandwidth to deliver accept-
able response times.

With the introduction of
Presentation Server 4.5, Ci-
trix Systems provides a per-
formance kicker to existing
Windows Server 2003 Ter-
minal Services environ-
ments by managing band-
width consumption which
ultimately provides better
USer responsiveness across
different networks.

Tolly Group tests show that
Citrix Presentation Server
4.5 reduces bandwidth con-
sumption by as much as
73% when compared to a
Windows Server 2003
Terminal Services system in
executing various Microsoft

Total Bytes Transferred When Running Various Tasks
in PowerPoint 2007, Word 2007 and Excel 2007 over
Multiple Simulated Network Types

(Lower bars are better)
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Source: The Tolly Group, August 2007
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50 ms) 120 ms) 40 ms) 300 ms)

Network type (Link speed / latency)

Note: User tasks performed on the Microsoft Office 2007 applications were:
Launch an application, edit a file, view and print a presentation.

Figure 2

Office 2007 application tasks
across a simulated 384-Kbps
WAN link with 50 milliseconds
(ms) of roundtrip latency. (See
Figure 1.)

Moreover, tests demonstrated that
with Presentation Server 4.5, the
server reduces the execution time
of user tasks by as much as 66%
across different simulated network
links compared to a Windows
Server 2003 Terminal Services
system. (See Figure 2.)

RESULTS

PoOwERPOINT 2007

Tolly Group engineers conducted
a series of tests from a Windows
XP client over the new Microsoft
PowerPoint 2007 that consisted of
launching the application, editing
a PowerPoint file, running a

20-page slideshow and printing a
10-page presentation.

Engineers measured the number of
bytes transmitted across the link
and the amount of time (in sec-
onds) between a back-end server
and a remote client laptop over
various network types supporting
a Citrix Presentation Server
session or a Microsoft Windows
Server 2003 Terminal Services
session.

Results show that Presentation
Server 4.5 transmitted PowerPoint
data in 66% fewer bytes than just
using Windows Server 2003
Terminal Services alone, and also
sent data 7X faster in execution
time over high latency WAN and
Frame Relay connections, respec-
tively (See Figure 4.). Tests also
revealed that Presentation Server
4.5 is beneficial when editing a
PowerPoint presentation over a
Fast Ethernet link, sending 67%
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less data over the network
and thereby freeing up the
connection for other data.
Additionally, when testing a
high latency WAN connec-
tion, engineers were able to
edit the PowerPoint file 3X
faster — 25 seconds with
Presentation Server 4.5 ver-
sus 80 seconds with
Windows Server 2003
Terminal Services.

Moreover, a 20-slide
Powerpoint presentation
improved significantly when
running remotely via Pres-
entation Sever 4.5 which
sent 75% fewer bytes than
Windows Server 2003
Terminal Services over a
low latency WAN. (See Fig-
ure 4.) In terms of elapsed
time, engineers were able to
run the entire PowerPoint
presentation 3X faster —
106.5 seconds versus 284.5
seconds — than running the
same presentation over a
Windows Server 2003
Terminal Services session.

Over a high-latency WAN
link, Presentation Server 4.5
consumed 64% less band-
width and 4X faster — with
196 seconds or almost 4
minutes compared to almost
12 minutes or 708 seconds
— than Windows Server
2003 Terminal Services
when printing a complete
10-slide PowerPoint presen-
tation. (See Figure 4.)

EXCEL 2007

Tolly Group engineers
measured the amount of
bytes sent over the link and
the amount of time used
when a remote Windows XP
client is working on a
Microsoft Excel 2007 chart
over various simulated
connections.

Results show that Presentation
Server 4.5 sent 88% fewer bytes
— 4 MB versus 32 MB — over
a Fast Ethernet connection than
Windows Server 2003 Terminal
Services. (See Figure 3).

In addition, Tolly Group engi-
neers were able to work and
complete the Excel chart 2X
faster over a high-latency WAN
— 54 seconds or less than 1
minute versus 97 seconds or
over 1.5 minutes — than
Windows Server 2003 Terminal
Services. (See Figure 4.)

WORD 2007

Tolly Group engineers measured
the elapsed time and the amount
of bytes sent over the link when
a Windows XP client remotely
edited and worked on a Micro-
soft Word 2007 document across
multiple network types.

Over a simulated Frame Relay
connection, results show that
Presentation Server 4.5 reduces
bandwidth consumption by as
much as 82%, sending only 3
MB of data compared to 16 MB
when using Windows Server
2003 Terminal Services. (See
Figure 4.)

Furthermore, Tolly Group
engineers were able to edit and
complete the work on the Word
document 2X faster over a
Frame Relay connection taking
only 36.5 seconds compared to
75.5 seconds when using
Windows Server 2003 Terminal
Services.

ICA PROTOCOL
IMPROVEMENT

In order to address network
bottlenecks over high-latency
networks, Citrix improved the
Independent Computing Archi-
tecture (ICA) protocol in Presen-
tation Server 4.5; ICA controls
the traffic between the remote

Citrix Systems,
Inc.

Citrix
Presentation
Server 4.5

CERTIFIED

Performance Study of
Presentation Server and
Windows Terminal Services

Product Specifications

* Vlendor-supplied information not
necessarily verified by The Tolly Group

Citrix Systems, Inc.
Citrix Presentation Server 4.5
Product Specifications*

Key Functionality:
@ Application virtualization
@ Application streaming

@ Application performance
monitoring

@ Single sign-on
@ SmartAccess

@ SpeedScreen Progressive
Display

@ Health Assistant

@ 64-bit platform support
@ Windows Vista support
@ Isolation 2.0

@ Application hub

Product URL.:

@ http://citrix.com/presentationser
ver

For more info, contact:
Citrix Systems, Inc.

851 West Cypress Creek Road
Fort Lauderdale, FL 33309
Phone: 1-954-267-3000

URL: http://www.citrix.com
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user and the Presentation
Server — to adjust the
bandwidth consumption

efficiently depending on the
type of network being used.

(Note: For more details on
the new compression tech-

nologies implemented in
Presentation Server 4.5,

refer to Tolly Group report

#207207 at
http://www.tolly.com)

TEST SETUP &
METHODOLOGY

Tolly Group engineers
tested Citrix Presentation

Server 4.5 Platinum Edition

(Service Pack 2006.10)
installed on top of a Win-

dows Server 2003 Terminal
Services system, as well as a

separate Windows Server

2003 Terminal Services sys-

tem. Both server systems

were identical: two Hewlett
Packard ProLiant DL380 G5 serv-
ers equipped with dual-core/dual
processors running at 3.20 GHz,
12 GB of RAM and Windows
Server 2003 R2 Enterprise Edition
(SP2) with Terminal Services
enabled. No policies or features
were enabled on both systems.
Default settings were left
unchanged.

From the client side, engineers set
up and configured two identical
IBM/Lenovo ThinkPad T41 lap-
tops equipped with a Pentium M
processor running at 1.6 GHz, 2
GB of RAM, Windows XP Profes-
sional (SP2). One of the laptops
had installed Citrix Presentation
Server Clients (version 10.1),
while for the other, engineers used
the Remote Desktop Connection
(mstsc.exe) provided by default on
Windows XP Professional. For
this testing, bitmap caching was

disabled for both Citrix and
Windows solutions.

In order to emulate the different
network types, engineers set up
and configured the software-based
Shunra WAN emulator called
Shunra VE Desktop (version 3.0
build 2000.011) connected
between two standard Layer 2
switches from Cisco (Catalyst
3750 series) and NETGEAR
24-port Fast Ethernet switch.
(See Figure 5.)

The Shunra VE Desktop WAN
emulator was installed and config-
ured on a Compag/HP ProLiant
DL320 server equipped with a
Pentium I11 processor running at
933 MHz, 2 GB of RAM and
Windows Server 2003 R2
Enterprise Edition (SP2).

The network types emulated were
the following:

Megabytes (MB) sent over the link

35

30

Bytes Transferred When Creating a Chart in an Excel 2007 Document

(Lower bars are better)

over Multiple Simulated Network Types

[_]windows Server 2003 Terminal Services
-Citrix Presentation Server 4.5

LAN (100 WAN (384 DSL (1 Mbps / Frame Relay (256 WAN (4 Mbps /
Mbps / 0 ms) Kbps /50 ms) 120 ms) Kbps / 40 ms) 300 ms)
Network type (Link speed/latency)
Source: The Tolly Group, August 2007 Figure 3
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@ LAN (100 Mbps with 0
ms roundtrip latency)

@ Low-latency WAN (384
Kbps with 50 ms of
roundtrip latency)

@ DSL (1 Mbps with 120 ms
of roundtrip latency)

@ Frame Relay (256 Kbps
with 40 ms of roundtrip
latency)

@ High-latency WAN (4
Mbps with 300 ms of
roundtrip latency)

On each network scenario,
engineers executed different
user tasks when using
Microsoft Office 2007
applications such as Word,
Excel and PowerPoint.
Engineers installed Micro-
soft Office 2007 Ultimate
Edition on both Citrix Pres-
entation Server 4.5 and
Windows Server 2003
Terminal Services systems.

POWERPOINT 2007

Tolly Group engineers executed a
series of tests involving Power-

Point operating in various scenar-
ios with different document sizes:

@ Launch PowerPoint 2007
application

@ Edit a PowerPoint 2007
presentation by adding five
slides — File size of extra
slides equaled 1.42 MB

@ Run a slideshow of a 20-
slide PowerPoint 2007
presentation — File size
equaled 2.82 MB

@ Print a 10-slide PowerPoint
2007 presentation — File
size equaled 1.91 MB

The PowerPoint 2007 documents
used included text, bitmap images
and animations.

EXCEL 2007

Tolly Group engineers executed
one test that consisted of opening
a Microsoft Excel 2007 spread-
sheet and created a 3D column
chart. The spreadsheet had two
columns with numerical data. The
file size of the Excel document
was 12 KB.

WORD 2007 TEST

Tolly Group engineers executed
one test that consisted of opening
a Microsoft Word 2007 document,
inserted a bitmap image and
changed the first letter of the
opening paragraph to a “drop-
capped” letter. The document had
pre-written text information with
no images; its file size was 28 KB.

Bandwidth consumption and time
elapsed parameters were recorded
on all scenarios using Bandwidth
Monitor test tool. Engineers ran
the tests two times per networking
scenario and averaged the results.

LAN (100 Mbps -0 ms
Latency)

Test Results Summary

WAN (384 Kbps - 50 ms
Latency)

DSL (1 Mbps - 120 ms
Latency)

Frame Relay (256 Kbps -
40 ms Latency)

WAN (4 Mbps -300 ms
Latency)

% Gain

Microsoft Citrix

Microsoft Citrix % Gain J Microsoft Citrix % Gain

Microsoft Citrix 9% Gain

Microsoft Citrix % Gain

Application
Launch Time 65 | 41% || 170 | 7.0 [ 59% || 160 | 7.0 | 56% 175 | 7.0 | 60% 230 | 115 | 50%
1.3 | 529 26 | 12 | 54% 23 | 12 | 47% 26 | 12 | 56% 22 | 07 | 66%
. " . __________________________________________________
@ Edit Presentation 200 | 7% 470 | 305 | 35% || 455 | 245 | 46% 585 | 37.0 | 37% 80.0 | 250 | 69%
o 88 | 67% || 149 [ 58 [61% || 144 [ 62 | 57% 128 | 56 | 57% 138 | 79 | 43%
[= N __ I __
=
S e 885 | 2% || 2455 |107.5] 56% || 179.5 | 995 | 45% || 317.5 |1235| 61% || 2845 | 1065 | 63%
“;’ (seconds)
M TotalBytes (MB) | 355.1 |156.9] 56% || 83.6 | 20.6 | 75% || 849 [ 359 | 58% || 538 [ 197 | 63% 776 | 633 | 18%
a _ |
Print 10-Slide
Presentation 2750 1865 | 32% || 2775 |212.0] 24% || 338.0 |1955| 42% || 283.5 |226.0| 20% || 708.0 |196.0| 72%
(seconds)
Total Bytes (V) 289 | 117 ] 60% || 294 |115|61% || 292 |11.7] 60% || 294 |11.2| 62% 325 | 11.8 | 64%
ER: (Esxe‘f;f]zi)" 485 | 415 | 14% || 685 |41.5|39% || 635 |435 | 31% || 835 |475 | 43% || 97.0 | 54.0 | 44%
X (J]
(ARl 7ot Bytes (VB) 323 | 39 | 88% || 188 | 3.0 | 84% || 196 | 3.2 | 84% 169 | 3.0 | 82% 169 | 39 | 77%
gg’sh?c‘" 335 | 310 | 7% 620 |355|43% || 51.0 |33.0| 35% 755 | 36.5 | 52% 815 | 420 | 48%
Total Bytes (MB)

43%
67%

66%
41% |

22%
59%

1,274.0 | 435.0
[ 1591 [ 932 |

Total (seconds)
[TotalBytes MB) | 461.0 [1883]

[l 1664 [455173% || 1663 | 61.8 | 63% || 1315 | 436 |

Source: The Tolly Group, August 2007
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Test Bed Diagram The Tolly Group is a
IBM/Lenovo ThinkPad T41 IBM/Lenovo ThinkPad T41 Ieadl_ng gIObaI prOVIder
- Windows XP Professional (SP2) - Windows XP Professional (SP2] of third-party
- RDP Client - Citrix Program Neighborhood . .
/§ ;\ (ICA Client) validation
services for
vendors of
IT products,

NETGEAR 24-port
Fast Ethernet switch components

Compag/HP ProLiant and services.

DL320

- Windows Server 2003 R2
Enterprise Edition (SP2)

- Shunra VE Desktop
(WAN emulator)

The company is based
in Boca Raton, FL and
can be reached by
phone at (561) 391-

Cisco Catalyst 3750
Series Switch

CERERE R 5610, or via the Internet

HP ProLiant DL380 G5 HP ProLiant DL380 G5 at.

- Windows Server 2003 R2 - Windows Server 2003 R2 )

Enterprise Edition (SP2) Enterprise Edition (SP2) Web:

- Windows Terminal Server - Windows Terminal Server )
- Citrix Presentation Server 4.5 httD.//WWW.tO”V.Com.
Platinum Edition E-mail: sales@tolly.com

Source: The Tolly Group, August 2007 Figure 5

Test Equipment Summary

Vendor Product Web URL.:
BWNMonitor.com Bandwidth Monitor Ver. 3.1 Build 671 http://www.bwmonitor.com
Shunra Shunra VE Desktop Ver. 3.0 Build 2000.011 http://www.shunra.com

Terms of Usage

USE THIS DOCUMENT ONLY IF YOU AGREE TO THE TERMS LISTED HEREIN.

This document is provided, free-of-charge, to help you understand whether a given product, technology or service merits additional investi-
gation for your particular needs. Any decision to purchase must be based on your own assessment of suitability.

This evaluation was focused on illustrating specific features and/or performance of the product(s) and was conducted under controlled, labo-
ratory conditions and certain tests may have been tailored to reflect performance under ideal conditions; performance may vary under real-
world conditions. Users should run tests based on their own real-world scenarios to validate performance for their own networks. Commer-
cially reasonable efforts were made to ensure the accuracy of the data contained herein but errors and/or oversights can occur. In no event
shall The Tolly Group be liable for damages of any kind including direct, indirect, special, incidental and consequential damages which may
result from the use of information contained in this document

The test/audit documented herein may also rely on various test tools the accuracy of which is beyond our control. Furthermore, the docu-
ment relies on certain representations by the sponsor that are beyond our control to verify. Among these is that the software/hardware tested
is production or production track and is, or will be, available in equivalent or better form to commercial customers.

When foreign translations exist, the English document is considered authoritative. To assure accuracy, only use documents downloaded
directly from The Tolly Group’s Web site.

All trademarks are the property of their respective owners.
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