’ ~

Pl annlng and Benchmarking New
Web Applications

CMG 2001- Session 4402
December’s, 2001
Ellen Friedman
SRM Associates, Ltd.

Agenda

Workload Characterization for Web Applications

e Understanding Web Log data

* Unix performance measurements

 Correlating Web L og data and performance data
Methodology for Planning for new Web
Applications
Case Study: Unix Solaris

Environment

Methodology
Results

Summary



A Predicting Performance for New
2 Web Applications

What do we need to consider? ~ How do we anticipate future performance?

e Purpose of the web site: X « Modeling
To provideinformation- Content

Planning for New \Web Applications

To sell aproduct e Simulation

How do we keep the customer happy? | » Benchmarking- Develop representative test

cases and
Load/Stress Application and Environment

* Givethem what they want- Content
e Doit quickly
Performanceis critical

» Bad Performance = Unhappy customer

Abandon the site
Go to a competitor

 Our focus: Developing Representative Scripts
for Load testing




A Predicting Web Server A Scripting and Workload
e Performance e Characterization:;

Collect measurements from the server ~ L oad testing tools
environment

* Mercury Interactive— Load Runner
Collect measurements about the network traffic « Radview — Web L oad

Understand how the site is being used:
 Capture/script user sessions at the site
 Load test based on representative scripts

» Develop resource profilesfor types of user sessions
E.g., correlate resource usage and session statistics

e Empirics

* Hyperion
L oad testing services from Keynote:
Readiness-Loadpro




A, Developing the Script:
‘w2 Creating the workload:

-

Workload Characterization:
 Representative/typical profiles of work in terms
of user behavior and usage of resources
Simulate user sessions what is typical behavior
» Develop test scripts which can be reproduced to
test out different testing scenarios

» Correlate resource usage with business
workload created
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Workload Characterization

Customers interact through sessions.
« What are the characteristics of the session?
» How does the user navigate through the
session?
* What pages are hit.



= Customer Behavior Model Graph
Example: User Sessions & Example: Buy a Children’s Book

\"' Customer Behavior Model
Example: Go to Amazon.com i

To buy achildren’s book

Search on children’ s books, refine search
by age, further refine search again by type
of book (picture books), select it , look at
review, and buy it

Buy Curious George without searching

wilExample: User page navigation flow




A Web Site Navigation and Metrics

Site Navigation
Entry

Home
Browse
Select
Add
Pay

M easur ements

User Session:
Page navigation
Frequency of Pages
accessed
Time per page
Duration of session

Note: Look at distribution of

measurements- min, max,
percentiles

What do we want to find out?

WWVM\MC.COITI

What pages/files are being viewed by the user
How did the user get to your site- referring URL
Where is the user coming from

How long is user staying at the site

Can We Get this | nformation ???
Analyze WEB Logs:
» almost all Web servers can record this activity

» the information is stored in a plain text format
called an access log file or WEB LOG



Workload Characterization

Most Frequently Run Transactions

- Collect Web Log data

nav_brw_quotel.gif -

' Filter down to e-business requests

ThubPurchase.ConstructitemForm-

BulkOrerDSsayorer Set up into sessions/users (if thisis

TDW.DisplayOptions -

. : available)

nav_hel1-1.gif -

: Use clustering algorithms to classify

it sessions into groups (i.e., CBMG pathing)
Should be set up by class, ie. Heavy user,
occasional, etc.

TDW.DisplayForm~

ThubPurchase.ConstructForm -
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Data Available- in web log |dentifying Users or Sessions

IP Address Protocol (http) Can we use session |d or User name- if we add it
Host name Return Code : to the web log- (assumes you have user sign-in

Date/Time Bytes sent/received /password)
Request Method User Agent IP Address: Proxy servers will resolve to the same

) , IP address- or coming thru a firewall of some
Requeﬁ Path C00k|eval ues 5 type_ or AOL etc.

Browser string - Cookies- Best way but some users turn them off

195.238.161.136 - - [06/Nov/1998:14:54:33 +0000] and also can come in without it.
"GET/img/navigation/top_nav/jamba_dips_stat.gif HTTP/1.0" 200 743 .
#sm "/navigation/top_nav/jamba dips_stat.html Caching — presents a problem : page may be

\ HTTP/1.0" "Mozilla/4.05 [en] (Win95; I)" "Cookie data here / Cached on C| ients browser or at proxy server
(UUNET, AOL etc.)
Mm.wm




& Characterizing Usage

Optionsl: Ignore session characteristics because:
1. Can’'t uniquely identify users anyway

2. Can't identify when user leaves- and where they go,
can't necessarily characterize length of session dueto
some pages being cached.

3. Just measure page hits and file hits to determine web
site usage (useful to correlate with system data for tuning)
Options2: Use cookies where they exist or unique
users (if password required).
* Filter data so only those records with cookies/users are
analyzed.

 Use clustering or other graphic techniquesto find
groups of users

Examining Web Log Data

|dentifying users. Use NSL ookup facility
to resolve IP address

* Where the users are located

Looking at Referring URL - to see whether

links are effective or not, advertising is
effective or not.




= May need to instrument
application/log files

A Instrumenting/benchmarking the
‘w2 web application

e Application logs can give us information: J Easier to do with Intranet app| ication
regarding usage of application caches. ! . .
Regarding transaction types- or pages accessed/user groupings Provides control over what is executed and

time stamp information therefore simplifies analysis

* Web [-ogs can be customized: » Not &l of the measurement data can be
Different web log formats:
correlated.

- Common Log Format (CLF)

- Extended Common Log Format [ o Scri pti ng the app| ication yieI ds

- W3C Standard . .
i . an understanding of application flow and helps to
- Other formats may be product-specific or extensions of g o app P

the CLF/ Extended CLF formats correlate with resource usage




A Setting up the Load Test-
e What Do We Need To Consider?

Hardware
Software
Infrastructure
Network Topology

Tools

e Scripting

e Load simulation
e Measurement
e Anaysis
Staff

Information

Topology
Overview

Server size & Number
Memory

Disk layout
Database

Network Topology
Bandwidth
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A, Analyzing Web Server
e Performance

N Resource and Business Information must be
> Correlated:
— e OSlevel: Server Resource Usage
,-\ e.g., Unix performance measurements- sar, vmstat, etc.
* Active Web site monitors:

Measures of client response time- e.g., Mercury’s Topaz,

Keynote
 Web Logs
Log Analyzer tools such as Web Trends Log Analyzer

e Application instrumentation
Application logfiles

WWVM\MC.COITI

Measur ement Sour ces-Server

UNIX Measurement

e sar, ps, iostat, vmstat, netstat
* HP Measureware

* BMC/Patrol- Best/1

NT Measurement

e Perfmon, NT/SMF, Perfman

Z/0S
» Websphere measurements, RMF/SMF
A, Needto correlate server resource usage
with session metrics

12



== Case Sudy: Web Portal Application

Questionsto Ask

How many hits per second?
Load

What does the web site do? ' Balancer

Havethelog files been analyzed?

How tolerant are the users/ SLAS?

What is average transfer size?

Availability?

Content and other work? , C”em; .

App Server

“S'Massoc.com
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A= Application Background and
w2 Scope

-~ Portal Application: Dynamic Pages containing
specific information on requested topics
* E.g., examining stock portfolio for a particular client
e Stock information vs. bond vs. market trend and
performance
To examine and understand the resource
requirements of the portal application.

e Tofacilitate projections of the computing resources
necessary to support production requirements

e Todetermine application scalability

Test Lab Configuration

Machine Type Hardware Software

Load Balancer: Sun E420 with (1) x 450 | Solaris 2.6 (5/98)
MHz CPU, 256 RAM

Web Servers (each): Sun E420 with (2) x 450 | Solaris 2.6 (5/98)
MHz CPU, 2 GB

Application Server: Sun E420 with (4) x 450 | Solaris 2.6 (5/98)
MHz CPU, 1 GB RAM

Database Servers (each): | Sun E420 with (4) x 450 | Solaris 2.6 (5/98), Sybase
MHz CPU, 2 GB RAM

14



A, Test Laboratory Facility

Script execution from 50 to 250 users (limited
initially based on licensing of load test software)
Test environment and application was optimized
over several test executions

» E.g., additional web serverswith load balancing added

 Application cache structure was enhanced

* Scripts were modified to reflect changesin application
Application was instrumented to facilitate the
logging of session navigation and application and
data caching

_— .
A  Required for measurement of web server cache
effectiveness rates, and to assess its impact on

Wwv! scalability

Testing Analysis Focus

Determine application scalability and identify
potential performance bottlenecks under
production loadings

Server utilization

Web server balance

Page load time

Cache hit rates

Network activity

Sybase database activity

Disk I/0 (kbytes/second, utilization)

15
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A Data Sources analyzed

Example of Web Log Data

Web log data to provide http hits per page,
session metrics: page navigation flow and page
load time

Application log data to provide application
cache effectiveness rates

Load Runner scenario results- Response time
and #hits per page

Best/1- CPU metrics, System+User, Disk
metrics, network traffic for each server
Sybase metrics- Cache effectiveness,
Transaction volume and I/U/D to Database

198.75.82.117 - -
MSIE 5.0; Wn32)"

198.75.82.102 - demo [ 25/ Feb/ 2001: 20: 00: 03 -0500] "GET /ct/i mgl cp_back.gif HTTP/1.1" 200 105
“Mbzillal4.0 (conpatible; MSIE 5.0; Wn32)"

198.75.82.102 - demo [ 25/ Feb/ 2001: 20: 00: 03 -0500] *GET /portal /i mg/ Capi tal _Raising_up. gif HTTP/1.1"
200 280 " Mbzilla/4.0 (conpatible; MSIE 5.0; Wn32)"

[25/ Feb/ 2001: 20: 00: 06 - 0500] "GET /ct/ HTTP/1.1" 302 0 "Mozilla/4.0 (conpatible;

198.75.82.102 — deno [25/Feb/2001: 20: 00: 03 -0500] "GET /portal/i mg/bc_arrow. gif HTTP/1.1" 200 62
“Mbzillal4.0 (conpatible; MSIE 5.0; Wn32)"

198.75.82.114 - Iferron [25/Feb/2001: 20: 00: 04 -0500] "GET

I portal / process_| ogin.jsp?r equest edURI=9@Fpor t al %Fmai n. j sp HTTP/1.1" 302 - " Mbzillal 4.0
(conpatible; MSIE 5.0; Wn32)"

198.75.82.114 - - [25/ Feb/ 2001: 20: 00: 07 - 0500] "GET /ct/mai n. j sp?l ayout =100 HTTP/1.1" 302 0
“Mbzillal4.0 (conpatible; MSIE 5.0; Wn32)"

198.75.82.104 - schel | ew [ 25/ Feb/ 2001: 20: 00: 14 -0500] "GET /ct/main. ] sp?l ayout =100 HTTP/1.1" 200 -
“Mbzillal4.0 (conpatible; MSIE 5.0; Wn32)"

198.75.82.104 - - [25/Feb/2001:20: 00: 15 - 0500] "GET /ct/main. jsp?l ayout =3600 HTTP/1.1" 302 0
“Mbzillal4.0 (conpatible; MSIE 5.0; Wn32)"

198.75.82.115 - Iferron [25/Feb/2001: 20: 00: 05 -0500] "GET /portal /main.jsp HTTP/1.1" 302 -
“Mbzillal4.0 (conpatible; MSIE 5.0; Wn32)"

198.75.82.125 - joeal mei [25/Feb/2001:20: 00: 14 -0500] "GET /ct/main.jsp?layout=100 HTTP/1.1" 200 -
“Mbzillal4.0 (conpatible; MSIE 5.0; Wn32)"

Note: Layout=page 100

wwvﬁla&nc.oom




A, Building the Test Script

Mercury Load Runner was used to Load Test the Client
Web application

Scripts were built based on 80% current production usage
of initial application and 20% random access

Analysis of Web and Application logs
» Application log: session identifier, time stamp, |P
address and user name.
» Web log data: the number of hits (or gets) to particular
page
Multiple gets may be required to complete a page e.g., multiple gifs
on the page

Time stamp for each request and the user (or IP address) making the
request

A, Other Measurement Sources

K

(not initially used in case study)

Network Monitoring tools: Decomposition
of Response time-
 Server time, network latency, latency through
the firewall

Topaz, Other networking tools

Keynote: provides measures of external
response time

17
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Application Log Analysis

Scripts to analyze application and web log
datawhich provided reports summarized
for analysis timeframes and included:

a

Average, Min, Max server time per page and
for each page component

Count of number of hits per page

Count of number of hitsfor each Server- e.g.,

number of hitsto Web02/Web03 and Apps
Server summarized by time

Layout >> 100 < === Home
begi nni ngPar t
cache-ctrl.inc
pageStart. i nc
navi gati on. i nc
Mar es

Custom Charts
Market Charts
Market Updat e
Research H ghl i ghts
Sector Research
News Headl i nes
mdul es. i nc

endi ngPart

total ServerTi me

Layout >> 200 <
begi nni ngPart
cache-ctrl.inc
pageStart. i nc
navi gation. i nc
US HG Spread Hi story

US HG I ssuance Vol ume

US HG Syndi cate Cal endar
US HG Benchnmark Trading Le
US HG i Pri cer

mdul es. i nc

endi ngPart

total ServerTi me

429
9 8 0.922

co
S8
==

©o000000000° 20
~
R
)

pPOWWRPOOOOLO

momuanro000 20

©00000000009 090

102

g9
2888
IRen

95% Hit%
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A, Case Sudy Analysis:
w2 Unix and Sybase Measurements

Best/1 reports:

CPU usage: System +User

Disk metrics

Network traffic

Response time per server component

Process statistics showing CPU usage per process

(e.g., Java CPU usage, Sybase CPU usage)
Sybase metrics- Cache effectiveness,
Transaction volume and I/U/D to Database

3
"Temmmsss e e EERNINONENENERNENINININDNDR
Relative minutes

-

WWV! Note: Ramp up period until 1.5- 2 hoursinto test

19



. Relative Response Times . .
:..\ Page 100 Load timings :..\ CPU Utilization for Web Server

Relative Response Times WEBO03 CPU Utilization
Page 100 Loading Times

—&—100 Users
——150 Users
200 Users
250 Users

2]
101500 | 1500159 | a0z | 2oz | zaozz0 | oz [ zoozm | 20z [ mamo | 20z
soUse 10Uz 150Uz 20usr 0usr

|
Note: 150 user test exhibited greater variability Note: Imbalance existed between Web2 and Web3

20



== Decomposition of CPU Utilization
for Web Server

WEBO03 CPUDecomposition

Note: Scaling of total CPU but shift in workload composition

WWVM\MC.COITI

A, Market Database CPU Utilization

Market DB CPU Utilization

@
~
’-

*CPU Usage increased from the 50 to 100 user test from 10 to 15%.
*The 150 and 200 user tests are relatively the same at 30% usage.

WWVM\MC.COITI
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= http Volume to Web Server

L WEB03 hitp Volume

.-\- Web Server Cache Hit Rates

v conanwses
oo
—

v — =
BEDUW'/
oo
6000'5/
EﬂOO‘W'/

L/ — — —1 — B3 CacheHitsat Web Servers
-
3000%'/
ZGWW'/
.

peypmy ey penpen) PRl PO e PSS [Ssp— p— p—

.\- http volume for Web server obtained by analyzing
Web and Application logs

wwvﬁla&nc.oom

/M« The cache hit rate stabilized after 150 users
Wwv!  Cache hitsfor Web servers obtained from Application log




a Sybase Database Activity A% Web Server Network Activi ty

WEB 03 Network Activity

SYBASE Activity

£
2
g
g
£

B Network
Packets(K)

@ Network
Bytes(M)

Xactns per Min

1500- | 2000~ 2130- | 2200- | 2100- | 2200- | 2130- | 2200-
1530 | 2030 | 2130 | 2200 | 2230 2130 | 2230 | 2200 | 2230

% SPMON Dataanalyzed: Shows similar prfile beyond ' Network traffic increased linearly




A, SYBASE Server CPU Projections

SYBASE Server CPU Projection

Application Server Network Activity

DINetwork
Packets(K)

ENetwork
Bytes(M)

1430-|1500- | 2000- | 2100- | 2130- |2200-|2100- |2200- | 2130- | 2200-
1500 | 1530 | 2030 | 2130 | 2200 | 2230 | 2130 | 2230 | 2200 | 2230

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900
50 User 100 User 150 User 200 User 250 User

Server projections based on the 50: 150 cases is conservative
WWV! Need to do more testing

Application server did not exhibit an increase
wilesoe kN NEtwork traffic due to caching

massoc.com




Test Findings

Sybase Server can support up to 350 users
Each Web Server can support 300-350 users
Application server had minimal CPU usage

Recommendations: Additional stress
testing isrequired to validate Sybase
projections
* Verify application scalability at higher usage
levels

Aw The Testing Process:

. Checklists
|
i Definition
Planning
Preparation
Execution
Reporting

25



___ A Benchmarking and Planning
Test Definition | Summary

Who is participating? Interests? ' Develop a Prototype
Involvement? . Establish a target system (H/W, S/\W, WkId)

System configuration to be tested? jicsimecsementiools

Develop tools
What to measure? How? « Develop application scripts

Workload to be used? « |nstrument application/log files

Sumrssealieted Execute controlled benchmark
Analyze data & repeat if required

SCOPE !! Extrapolate

Document all findings and results

26



A Planning for New Web
e Applications

Determine user profiles— how will users navigate
through the application (analyze similar
applications that are already built ).

e Develop scriptsto run application in test environment
Execute controlled benchmarks

* Analyze resource measurements. web servers, apps

servers and database servers.

I nstrumentation/Customization of Web and

Application logs will be necessary

Run the tests, analyze and report results

Ellen Friedman

SRM Associates, Ltd.

ellen@srmassoc.com
(516) 433-1817
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