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Goals of Windov
Scalability Testi
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Determine scalability of HP DL and BL
server platforms

Determine scalability of Windows
Server 2003 Terminal Services

Determine relative differences
between Windows Server 2003 and
Windows 2000 Server

Evaluate impacts on performance of
new features in Terminal Services

Develop white paper describing the

......

Windows Server 2003 Terminal
Server capacity and scaling

abstract: Mic rosolt Windows Terminal Se rw:rl s us n Windows-based
ing o flheW ndows Server
i slems. whlcpop onlains lesting

zing guidelines for Windows Server
worked mr.opc alion with

per sizing tests and data collection HPIb
hpclrmcdhf al round of testing and any \y \I clion using
Hewl Packard equj Therciswcm-,..\. gW dws
Server 2003, Enl M:p e Edition, build 3790,

Action Response Times Examples

. 2500 250
testing and the results .
. . . . . E 2000 " 200
Provide sizing guidance to the field Ay
. . £ 1500 - — a4 150 §
through online sizer : — e
§ 1000 L= ‘.”f}"‘ 100 8
4 A &
S
500 — k 50
¥
e
0 i - - — 2w My os A L
195512 205248 TestTime ;5024 224800
+ Word Save ovenarite pop-up « Outlook - open message editor
Internet Explorer - File Open menu — ACTIVE USers
=30 per Mav. Avg (Word Save overwrite pop-up) === 3 per Mav_Avg (Outlook - open message editor)
—— 30 per. Mav. Avg (Internet Explorer - File Opan menu)
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What was tested

DL360 G3
DL380G3 /2! Windows Server
DL560
DL580G2
DL740
DL760G2
BL10e
BL20p
BL40p

Legacy Support (DL360G1 and
ProLiant 6400R)

Windows 2000 w/TS

Windows Server 2003 w/TS
Enterprise Edition build 3790
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Where was it t

HP SBC Solutions Lab

- Houston, TX A
. - Terminal Server .

- 150 clients capable of driving Internet Information  Exchange Server
3000 terminal server sessions r?- ?‘

- Supplies performance A f T
characteristics for most BL and Test Manager el
DL servers m— i g’
° Average 12 benchmarks per ProLiant DL580 roLian

year

+ Supplies data for online sizer [‘! li! I;! l;! l;!

and performance briefs
- H d Mi ft in March 2003
for Windows Server 2003 B! Te! fs! li! '4!

scalability effort.

Cllent Workstations
Evos
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Scalability Resul
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Server ProLiant | Structure | Knowledge | Data entry
configuration server | dworker |worker worker
model (Heavy)® |(Medium) | (Light)

4xIntel Xeon Processors MP 2 DL560 TBD 27012 5203
GHz 2 MB L2 Cache 4096 MB
2xIntel Xeon Processors 2.4 DL360G3 TBD 2003 440
GHz 2 MB L2 Cache 4096
1xIntel Xeon Processors 2.4 DL360G3 TBD 140 200
GHz 2 MB L2 Cache 4096 MB
1xIntel Xeon Processors 2.4 DL380G3 TBD 2003 440
GHz 2 MB L2 Cache 4096 MB
2xIntel Xeon Processors 2.4 BL20pG2 TBD 200 440
GHz 2 MB L2 Cache 4096 MB
1xIntel Ultra Low Voltage BL10e 21 50 120
Pentium [I1 900 MHz 1024 MB
4xIntel Xeon Processors MP 2.0 | BL40p TBD 2403 Not Tested
GHz 2 MB L2 Cache 4096 MB
Pentium Il Xeon 550 MHz 2 MB | 6400R* Will Not Test 170 Not Tested
L2 Cache 4096 MB

1 Using PAE

2 System PTE Exhausted

3 Response time degradation due to cache hit ratio drop

4 Retired platform utilized for legacy testing

13apdeveloped script post joint engagemeﬁé World 2003 Solutions and Technology Conference & Expo page 6
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Major Advances
Management

32 bit operating systems can
address 232 or 4 GB of Physical
Memory

By Default, Windows divides 2 to
kernel and %2 to user-mode
processes

Kernel area divided between
paged pool area, system page
table entries (PTEs), and system
file cache area

Due to better kernel memory
management, tests yielded 75%
and 286% for knowledge and data
entry worker respectively

11/17/2003
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Kernel Address Space Limitations

660
280
230
160
o T

Knowledge Worker Data Entry Worker

O Windows 2000 B Windows 2003
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Key Findings in HPWORLD 2003
Memory Manag

System file cache degradation

Copy Read Hits % below 99% .
indicated the onset of server
congestion

"
]

8

/PAE may help some memory
hungry applications

Key ratio to monitor is System D :
PTEs to paged pool areas. Ratio [ . S
can be modified via g b g e e e o )
HKEY LOCAL_MACHINE\SYSTE

M\CurrentControlSet\Control\Sessi

Users / Resp Time {ms)
g

8

PAE kernel address space implications

H \ -200.
on Manager\Memory Management § . = ol
160 —/_/ 160 E
TE 100 _/_/ . 100 E
" W .
40 =z o £
20 -fF/ 20

[ PAE System PTEs — System PTEs — PAE paged pool — Paged pool — Active users |
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SBC Server Sizin HP WORLD)2003
Recommendatio

Purchase the fastest clocking rate
available

Cache sizes above 1 MB have
historically yielded minimal gains

2P servers have near linear
scaling, 4P and beyond drop off
considerably

Now that servers are supporting
greater user densities, I/O is
becoming more of a concern

- Pay attention to controller cache

- Pay attention to 1/0O “top 4”: page
file, profiles, user data, and
system/application binaries

Leave room to grow and for other
SW agents/applications.
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SBC Online Si HP WORLD)2003
ActiveAnswer '

Features: Qe 0 0B0| e dien S 0] OF-

- Provides sizings for MSOFFICE, = -
JDEdwards, PeopleSoft, SAP, Oracle, and St
Siebel X o Mironst Windows Serer 2003

Terminal Services

- IServer support for both BL and DL server
ines

- Provides consolidated Bill Of Material (p/n,
pricing, and required configuration)

- Thin client support

- Advanced user inputs for the experienced O
IT professional | e

- Support for Citrix MetaFrame and Windows
Terminal Services

- http://www.hp.com/solutions/activeanswers it e O\ i
<CheCk rlght pane> m Server Based Computing (SBC) Sizer

Benefits: —

- HP benchmarks server platforms so the o |
customer does not have to w3

- Shortens customer deployment cycle -

- Eliminates the over/under purchase risk e

- Automatically generates necessary _—
purchase information

11/17/2003 HP World 2003 Solutions and Technology Conference & Expo page 10
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SBC Scalability HP WORLD 2003
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Simple replacem
server with new

*Mor e useg nanage per

admngraa (2 6400FRs (1) OL360G3
«4, 6 xinmprovenent o wsa's 500 MHz 28 Gz
per processar (16t075 supported 122 Supports 150
user) Users Users

‘Fewer serversto manage 1 &
1000 users wou drequire '

16 —-6400Rs vs 7 —DL360s T

sFewer racks —I ess power
and floor space

* 1000 users 64U (15
racks) to 7 U(.17 racks) Lowe tad oot o owne sh P
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BL vs. DL

DLs

- Expandability (Disks, Slots,
NICs, and More)

- High Availability Features

BLs

- Density

- Reduced Power Requirements
- Cable Management

- Floor Space Reduction

11/17/2003 HP World 2003 Solutions and Technology Conference & Expo page 14
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“ SBC solutions content:
http://www.hp.com/solutions/act
iveanswers/hpsbc

“ SBC online sizer:
http://www.hp.com/solutions/act
iveanswers/proliant-sizer-term-
services

“ Windows server 2003
whitepaper:
http://h71019.www7 .hp.com/Act
iveAnswers/Render/1,1027,629
7-6-100-225-1,00.htm
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Summary

Windows Server 2003 scaled
equally to Windows 2000
Server on a per CPU basis

Windows Server 2003 scaled
much better in kernel memory
constrained situations

/PAE will help certain memory
hungry applications

Three key kernel areas
(System Cache, Page Pool,
and System PTE) can be
further tuned

HP publishes scalability data on
a monthly basis via
ActiveAnswers
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IIS6 Performance "‘j- >
and Scalability on 7% |
HP ProLiant server = g
platforms \é

Kevin P. Kenefic, Engineering Manager
Ecommerce Integration Solutions

Industry Standard Servers Division
August 2003
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Agenda i

“Introduction

“Goals

“Where it was tested
“What was tested
“How it was tested
““The Numbers”
“Conclusions
“Recommendations

“Contact information and related links
~Back-Up slides
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Goals of Windov
Scalability Testi

Test the performance and scalability
characteristics of [IS6 on HP DL and
BL server platforms

Write a Performance White paper
detailing the test findings

Publish a Recommended
Configuration White Paper designed to
provide timely configuration
suggestions

Develop an On-Line sizing tool that will
assist customers and Sls size their
specific site

HP WORLD2003

Solutions and Technology Confererice & Expo

CPU
Utilizatior

Average CPU Utilization (Static)
DL760 G2

100
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[P —————— = S
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200240280 320360 400440480520 560600

Virtual Clients
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Where was it

HP Ecommerce Integration
Solutions Lab

- Houston, TX

“Ciient Load Systems™

- 20 Physical client servers S —
capable of generating 600
simultaneous virtual clients

- Generated performance data for
the majority of the BL and DL
servers models

- Performance data was used
to develop online sizer,
recommended configurations
and the performance white
paper

11/17/2003 HP World 2003 Solutions and Technology Conference & Expo page 20
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DL360 G3
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DL360 G3

DL580G2 Tl
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What wa HP WORLD'2003
tested? —

DL360 G3

DL580G2

= = 3
B
DL760G&2 -
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whae HPWORLD 2003
tested? &

DL360 G3

DL580&2 wol

DL760G2

BL20p
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What was
tested?

DL360 G3

DL580G2

DL760G2

BL20p

BL40p
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What was HP) /QRLC 2003
tested? —

DL360 G3

DL580G2

DL760G2 -

BL20p

BL40p .
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What was HPWORLD)2003
tested? '

DL360 G3

2003

DL580&2 |

.- - .3
HE
DL760@2
B  se

BL20p

BL40p
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What was HP WORLD 2003

tested? - N
DL360 3 o =
M%mm
DL580&2 wl -
+
DL760Q32 - I1S6
+
BL20p '
Vb Ca
(Mcrosat’ssaip besedtes tod)
BL40p .
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LCW2 Web Ste (Wing Mcrosdt’'s VebCa test tod)
- 120GB of gaicand dynamc deta
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What wa HP WORLD'2003
tested? —

LCW2 Web Ste (Wing Mcrosdt’'s VebCa test tod)
- 120GB of gaicand dynamc deta

. 100% S aicweb daascenai o
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What was
tested?

LCW2 Web Ste (Wing Mcrosdt’'s VebCa test tod)
- 120GB of gaicand dynamc deta

. 100% S aicweb daascenai o

. 100% Dynam c web da ascenari o
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What was
tested?

LCW2 Web Ste (Wing Mcrosdt’'s VebCa test tod)
- 120GB of gaicand dynamc deta

. 100% S aicweb daascenai o

. 100% Dynam c web da ascenari o

- Fdly nnxed web da ascenari o
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How was it tes HPWOszoog
DISA!III o

The Dynamnc Intena Sd uions Achtedue (D SA) tet corfiguraion was used

Dynamic Internet Solutions Architecture

X e !/_lm's:,

% Web Browsers/Client 4%3':1]\;; .~
~ Applications oy

R T
Access &

Acceleration Firewalls, Load Balancers, Cache, SSL, VPN

Resources e ca—

Web & Web & Application Servers

Application .

Data Database, Storage
Resources (NAS & SAN)

. S O

......

]
£
o
=
o
R
;
]
]
o
=
]
2
@0

Integration & Services

Operations & Management
Security

htp// www hp conisd ui ondd sa
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Load Ceneraion Jiens
-« 20 Rolant DL360 Gls
Two (2 800 MHz R ocessors
2 B RAM
Dud Irtegraed 10100 N Cs
VeébCa tettod diert
Wndows S ver 2000

11/17/2003

“Client Load
20 x DL360 G1s each with 2 900 MHz processors,
2GB RAM, and two10/100 NICs
“Webcat Controller”

¢ 1 xHP 2724 ProCurve 10/100/1000 Switch
1 xDL580 G1 with 4 900NHz
“Application Servers” X Wil

b processors,
DL360 @\'ﬁheg m o 4GB RAM, and ane Dual-Port
Processors, 10100NIC
10/1001000 NIGs

1 xHP 2724 ProCurve 10/100/1000 Switch

7

L] ¥ - —y
“File Shere” L e
1xDL580 Gl with4 S00MHz Il ml‘ﬁl
processors, 4GB RAM, and four 3 b
10/100/1000 and ore 10/100NIC's
UNC*Fie Share”

1 XIJ_S&)G1 with 4 900MHz
4GB RAM, and one
DJd-Pm10/1(DNIC
“Storage for Content™

MSA 1000 Storage Systemwith 14 x
36.4GB RAID5 (473.2GB)
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“Client Load Systems”
20 x DL360 G1s each with 2 900 MHz processors,
2GB RAM, and two10/100 NICs

Load (eneraion Contrdl er
(VWbCa Cortrdle)

- HP RoLiart 6500 o=

- Four (4 Rertiumlill 900 MHz-
256 KB cache R ocessas —

. 2GB RAM '

. Two (2 NC3131 Dud - Port Fedt
Bheng N Gs N 4

"
1xDL580 G with4 900MHz

/
e
VebCit Cortrdler sof e -
° rtr a t Ve e :;J/g‘y’__?gns;ggmmooucs i e . .
m"l * 1xDL580 G1 with 4 00MHz

processors, 4GB RAM, and one
Dual-Port 10/100 NIC

1 xHP 2724 ProCurve 10/100/1000 Switch

“\Webcat Controller”
# 1. DL580 G1 with 4 00MHz
- pro. 3ss0rs,

|
| " 4GE MM and one DuaPort
\ 101 ONIC

|

L
:
B

1 xHP 2724 ProCurve 10/100/1000 Switch

- Wndows Sever 2000

“Storage for Content™
MSA 1000 Storage Systemwith 14 x
36.4GB RAID5 (473.2GB)
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“Client Load Systems”
20 x DL360 G1s each with 2 900 MHz processors,
2GB RAM, and two10/100 NICs

Apdication b Srvers

(Systens under Test)

DL360 &

[ ]
“Webcat Controller”
“ pplication Servers” # ;ém&mu_sao@wmglm
[ L300 @with 214G * 4GB RAM, and one Dual-Port
[ ) | ‘ocessors, 4GB RAM, and two © 40100NIC
111001000 NICs
- DL760 2
1 xHP 2724 ProCunve 10/100/1000 Switch
- BL20P B ad s ¥
% XS0 GIWih4900MH | ]
, 4GB RAM, and four 1 g | o
1011001000 and one 10/100NIC's & !
UNC-File Share” MmN atabase Server
- BL4OP B ades Y Rt
Dua-Port 10100 NIC
“Storage for Content™
MSA 1000 Storage Systemwith 14 x
. LCV2 Wéb Ste ==
- Wndows 2003 Eteprise
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“Client Load
20 x DL360 G1s each with 2 900 MHz processors,
2GB RAM, and two10/100 NICs

Dat aBase Backend

1 xHP 2724 ProCurve 10/100/1000 Switch

- HP Rolat DL580 GL

- Four (4) Fertiumlll 900 MHz ——
1 xDL580 G1 with 4 900NHz
“Application Servers’ ! !
F ocessors o | d DS
10/100/1000 NICs

. 2GB RAM
. Qe (1) NC3131 Dud-Port Fest ,-

4 = ]
“File Share” b oL

Bhernet N C el [ ]
« SQL 2000
Wndows 2003 Etepise

{
-
LS
E 1xu_saoe1wth4goosz
i 4GB RAM, and one
Do Port 101DNC

“Storage for Content™
MSA 1000 Storage Systemwith 14 x
36.4GB RAID5 (473.2GB)
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How was it

“Client Load Systems™
20 x DL360 G1s each with 2 900 MHz processors,

- 2GBRAM and two10/100NICs

Hle Share(centrdized corten)
|

- HP Rroli at DL580 Gl
+ Four (4) PertiumIIl 900 MHz

R ocessors %@?ﬁtﬂm

. 2GB RAM

- Four (4) NC3131 Dud - Rort Fat U 4

“dezt Controller”
|1580 Gl with4 00VHz

4GBWWla1dmeD.d-Pm

l“
¥ L
[+ B

1 xHP 2724 ProCurve 10/100/1000 Switch

Bheng NG o |
10/1001000 and one 10100 NIC's A A
UNC*File Share’ : EEg == Senver
5 e | ~ 1xDL580 G1 with 4 00MHz
Dua-Port 10100 NC

« Qe () 2GB Flre Channd Hog
Bus Adapter (tothe MSA 1000 SAN

« Wndows 2003 Eteprise
- M5SA 1000 SAN
page 38
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Performance

Numbers”
Get Reg/Sec Static
Data DL360 G3

20000
o 15000 *
o 10000
o .
© 5000 !

0

1SRV 1P 1SRV 2P 2SRV 2P 4SRV 2p

# Servers /| Processors
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Performance

Numbers”
Get Reg/Sec Static
Data DL580 G2

20000
o 15000 -
72)
S 10000 ——
X 5000 —

0

1SRV 1P 1SRV 2P 1SRV 4P 2SRV 4P

# Servers /| Processors
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Performance

Numbers”
Get Reg/Sec Static
Data DL760 G2

15000
%) ///
o 10000
(72
= o
2 5000

0

1SRV 1P 1SRV 2P 1SRV 4P 1SRV 8P

# Servers /| Processors
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Performance Sc

Numbers”
Get Reg/Sec Static
Data BL20p Blades
20000
o 15000 =
® 10000
T —
¥ 5000 "
0

1SRV 1P 1SRV 2P 2SRV 2P 4SRV 2P

# Servers /| Processors
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Performance Sc
Numbers”

Get Reg/Sec Static
Data BL40p Blades

12000
10000

8000 //*///,////)
6000

4000 —
2000

Req/Sec

1SRV 1P 1SRV 2P 1SRV 4P

# Servers /| Processors
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Performance
Numbers”

Get Reg/Sec Dynamic
Data DL360 G3

/

—

1SRV 1P 1SRV 2P 2SRV 2P 4SRV 2p

# Servers /| Processors
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Performance Sc

Numbers”

3000

Get Reg/Sec Dynamic
Data DL580 G2

2500
2000

1500

1000

Req/Sec

/

500

11/17/2003

1SRV 1P 1SRV 2P

1SRV 4P 2SRV 4P

# Servers /| Processors
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Performance
Numbers”

Get Req/Sec Dynamic

Data DL760 G2

4000
o 3000 —
2 2000 ——
O
Q

e |
X 1000 —
0

1SRV 1P 1SRV 2P

# Servers /

1SRV 4P 1SRV 8P

Processors
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Performance Sc
Numbers”

Get Req/Sec Dynamic
Data BL20p Blades

/

—

1SRV 1P 1SRV 2P 2SRV 2P 4SRV 2P

# Servers /| Processors
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Performance
Numbers”

Get Reg/Sec Dynamic
Data BL40p Blades

Q

Q

(7))

2 1000

o /
Q

X 500 —

1SRV 1P 1SRV 2P 1SRV 4P

# Servers /| Processors
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Performance Sca HP WORLD)2003
Conclusions?

|1 6 scal es approxi nat ey 80-85% acr oss [roperl yl cad bd anced servers
(Horizortd Scding). Thisis abou the sane fromprevous versons of 11S

Solutions and Techn nology Conference & Expo

|1 6 scal es approxi nat ey 50-60% across mitid e processas (Verticd Sding).
Thsisalgi nprovenent over previous versons of 11S (50-60%from1-2 ocs
25-30%from 2-4 procs, ad 5 10%from4-8 procs

The perfcr nance batl eneck i sdependernt onthetype of cortent:
Dynamc Content:
1 Pocessor (Faster is better. Moreis not necessarily efiaert.)
2 Menmory (Cache asmuch content that is poss de
3 Dskl/O
4 NC

Saic Contert:

L NC(ND S Driver onthe 1GB N G maxed out & 3540 %
2 Memory

3 Dsk I/ O(The nmore spind esthe better)

4. R ocessor
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Some Sim HP WORLD'2003
Recommend: | g

Do nat centralize your Stecontent us ng a UNC share (VERY BAD!!)
Use enough me nory to enald e you to cache your erntiregte+

whatever the G5 and aher nmnsc. apps running onthe web server

nay need

When serving up static content, use nultige 1GB N Cs

The nore dsk sp ndlesthebete (15KisBette than 10K)

Use a devi ce based | cad bd ancer when | cad bd ana ng norethan
three servers ( Marosdt’sNL B gats becomng a batleneck afte tiree).

Use 2B H lre connedi vty when connedingto aSAN
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Con

Kevin P Kenefi c— kevin kenefi c @p. com
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