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Agenda

n Why
n Hardware Sizing
n Early Performance Testing
n Performance Modelling
n Application Performance Monitoring
n Performance Testing
n Go-Live Weekend
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Background

n Multinational company
n 4 major offices within in Europe
n Data centre in the UK
n 3000 workstation across the globe

n Core Application hosted on Mainframe
n Internal Application written Oracle Forms 6
n External Application web based
n User access direct or via Citrix
n Test environments also on Mainframe
n Scalability of Mainframe limited
n Continued reports of performance problems
n No performance engineering capability on site
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Mainframe Platform Migration – Moving to AIX
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Architecture

nDB
n AIX P595

nWebforms
n Linux Blades

n OID
n LPAR’s on P595

Load Balancer Blades DB
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So what about performance 

n Performance requirement for the project
n “Performance should be no worse than the current system”
n System growth is estimated at 40% per year

n Test requirements
n Performance Testing will be undertaken
n 200 User will participate in the User Business Performance Acceptance Test

n No Volumetrics defined
n No Scalability metrics defined
n No response  time baseline
n A final requirements was that Citrix is to be removed
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Performance Lifecycle
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Early Performance Testing

n Early Performance Testing is any testing that can be undertaken before the system has 
been functionally tested and/or  performance test environment has been built

n There are two drivers for Early Performance Testing
n What needs to be done based on risk
n What is available

n Advantage that each test can build confidence
n Beware that people we say the test is not valid

n Corroborate System Sizing
n Can a blade support 200 users?

§ CPU, Memory
n Network sizing?

n Test Software Components
n Name Search

n Single Thread Testing



Performance Modelling – Finding problems early

n Small Scale or Development environment can mask problems that will occur in 
production
n Network effects
n Cache 
n Connection pools

n Small Scale or Development environment can create problems that will not occur in 
production
n Logging
n Development code

n Simple performance models can help “extrapolate” up performance some types are
n Transaction path
n Resource model

n More complex models give more information....
n Example Transaction path model
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Wire Shark / Ethereal used for Transaction Path Analysis
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Oracle Form 6i – Execution Path
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• Chatty Application
• Typical form takes 20-40 network hops
• Average form size 30 Kbytes

• 20 hops at 1 ms = 20 ms
• 20  hops at 40 ms = 0.8 seconds

User PC DB



Oracle Form 6i over Citrix – Execution Path
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• Typical form takes 1 network hops
• Average form size 33 Kbytes

• 1  hop at 40 ms 
= 40 ms + Delta in Citrix Server

Citrix Server DBUser PC



Oracle Form 10g
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• Typical form takes 4-7 network hops
• Average form size 32 Kbytes

• 4 hops at 1 ms = 4 ms
• 4 hops at 40 ms = 160 ms
• 4 hops at 400 ms = 1.6 seconds

Application
Server

DBUser PC



Oracle Form 10g over Citrix
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• Typical form takes 1 network hops
• Average form size 35 Kbytes

• 1  hop at 40 ms 
= 40 ms + Delta in Citrix Server

User PC
Citrix
Server DB

App
Server



Model
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Where does the time go?

On a 1Mbit/sec Line used 40% of the time with a round trip latency of 50mS

Form  A

Web Forms

Citrix

Web Forms

Citrix

Form B

Processing

Citrix

Latency
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0.952 Seconds

0.919 Seconds

0.625 Seconds

0.627 Seconds
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Where does the time go?

On a 100M Line used 40% of the time with a round trip latency of 200mS
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Where does the time go?

On a 1Mbit/sec Line used 40% of the time with a round trip latency of 200mS
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Web Forms

Citrix

Web Forms

Citrix

Form B

Processing

Citrix

Latency

Bandwidth

1.552 Seconds

1.069 Seconds

1.078 Seconds

0.777 Seconds



Comparison of Citrix verses Native 
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Comparison of Citrix verses Native 
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Screen Timings
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Performance Lifecycle
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Production Response Time Monitoring Requirements

n The general requirement of production monitoring is to provide an insight into the 
response time experience by the users. In particular it can highlight trends and 
discrepancies in response times. There are two main types of approaches
n Synthetic Benchmark
n User driven

n The production monitoring had to provide before and after measurements for 
comparison

n Implication of these requirement are
n Response times must capture the “user experience”
n At least 12 key forms are measured. Ideally this will include updates forms.
n Timing points are gathered from at least 5 geographic regions (up to 10 is 

favourable)
n Statistically reliable results are needed (high volume)
n Need to understand typical response time variances (Hourly, Weekly, Peaks)
n Need to monitor up to the go-live date
n Accurate measurement is paramount
n Measurements mechanism must be applied to all 3 environment (Current, Test and 

New)
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Explanation Measurement Points

User Invokes 
Form

User PC

Screen is 
Drawn

User Response Time

PC Processing

PC Processing

System

First Byte to Last Byte time



Copyright 1202Performance [Performance Engineering]

Options

n We have several options (plus variants)
n Protocol based Remote Probes e.g. Mercury Business Availability Monitor

§ Provided only a first byte out to last byte back measure
n GUI based Remote Probes

§ Provided user experience
n Stop Watch timings

§ Provided user experience but expensive to obtain accurate results
n Automated Stop Watch timings in code

§ Does not work for a citrix environment
§ Not consistent

n Agent Less Solution
§ First  byte out to last byte our measure
§ Not a consistent measure as users do not repeat exactly what they do each 

day



Tivoli

n Pros
n Currently Procured
n Repeatable measure

n Cons
n Out of the box Accuracy
n No data archiving
n Overhead of maintaining probe
n Limited diagnostics of probe
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Performance Testing

n First job produce the test strategy/plan
n Refine Performance Objectives 
n Scope
n Create a baseline
n Testing Approach
n Environments
n Required Resources

§ Tools
§ Staff

n Roles and Responsibilities
n Assumptions
n Risks
n Define success and who declares success



Test Approach

n Different Types of Tests
§ Load
§ Citrix Benchmark Test
§ Stress/Scalability
§ Batch
§ Day In The Life
§ Business Performance Acceptance Test
§ Killer transactions
§ PreProduction Sense Check
§ Calibration

Copyright 1202Performance [Performance Engineering]



Testing Approach Time Line
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Test Environment
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Tools Used

n Network Sniffer
n Wireshark (ethereal)

n Load Testing Tools
n LoadRunner
n Jmeter

n Performance Monitoring
n Oracle OEM
n Native AIX measures

n Production Monitoring
n Tivoli ITCAM RTT

n WAN Emulation
n iTrinegy

n User Response Time
n Tikker
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Business Performance Acceptance Performance Test

n Background
n The business case outlined that there will be 4 user test events 

n Advantages
n Allows users to compare the performance of Test to Production
n Checks functional integrity at full load
n Provides confidence to the business
n Increases test coverage

n The Challenge is getting reliable representative results from the business.
n Option 1 Users choose what to test
n Option 2 User execute scripts created by QA
n Option 1 was chosen with strict guidelines
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BPAT Suggested Guidelines

n Choose common/critical operations
§ There is little benefit in choosing an infrequently used long operation

n Repeat measurement in Production and Test at least 3 times
n Take the Production measurements at the busiest times
n Use identical or similar data 

§ Note Test will have a data position in the past
n Results will be entered into a pro forma

§ Operation / Form Name
§ Time of Measurement
§ Start Point for operation
§ End Point for operation
§ Data used (policy, customer numbers etc)
§ Duration

n User will be told they need to follow guidelines or results will be discounted
n Measure only the time of the computer not themselves

§ Click to screen delivery
n User ID will be production ?
n Follow normal business behaviour – if you open multiple windows do the same
n Do not run Production and Test together.



BAT Lessons Learned

n Organising 200 users on a new system with new processes is very time consuming
n Users do not read the instructions
n Use an excel spreadsheet response form
n Specify time format
n Give them the tools to do the measurements

n Tikker
n (http://www.1202performance.com/tools/tikker-the-performance-engineers-stopwatch/)

n Where the GUI changes even slightly then perception rules!
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http://www.1202performance.com/tools/tikker-the-performance-engineers-stopwatch/)


Performance Results – The Performance Onion
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Process Limit

Bind Variable Peeking

Logon Limit

Poll Interval Setting

Balance Sheet View

DB Index

Load Balancing



Bind Variable Peeking Results

Copyright 1202Performance [Performance Engineering]

All Users Logged  In



Bind Variable Peeking
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Each time an SQL statement is sent to the database, an exact text match is performed to see if the 
statement is already present in the shared pool. If no matching statement is found a hard parse is performed,
which is a resource intensive process. If the statement is found in the shared pool this step is not 
necessary and a soft parse is performed. Concatenating variable values into an SQL statement makes
the statement unique, forcing a hard parse. By contrast, using bind variables allow reuse of statements 
as the text of the statement remains the same. Only the value of the bind variable changes.

What are Bind Variables

What is Bind Variable Peeking

This allows the optimizer to look inside a bind variable when a statement is hard parsed (i.e. initially when 
it is loaded into the shared pool). This sets the execution path for the next execution of that statement.
This path may not be optimum next time the statement is executed. This is particular when tables have
data distribution that are heavily skewed

Solution 

Add a hint to the SQL statement



Logon Limit
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Logon Limit
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System Stability

n Not an easy problem solve
n No hardware bottleneck was detected
n Configuration of Oracle Application Server was as per installation guide
n Some improvement could be made by turning keep alive off

n Keep alive off increased response times by 190 mS
n Improved the user capacity of the server by 25%

n Problem eventually found to be Linux ulimit
n Ulimit effects the number of open files/processes on linux
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Performance Testing Results
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A Quick Summary of the Performance Tests

n Peak Hour 
n Repeated many times and used to tune the system
n CPU, Disk and Memory utilization is low

n Batch
n Execution time estimated to be 50% faster than current production
n No noticeable degradation in user response time when batch runs

n Killer Transactions
n Do difficult transactions crash the system?

§ No
§ At most CPU jumped from 40% to 50% but no difference in response times

n Scalability 
§ System can support a 50% (over a years) growth in business volumes

n Day in the Life / 200 User PAT Test
n Aggressive 24 hour test 
n Performance is compared to production using Tivoli monitor
n PAT User compare response times between TEST & PROD
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Day in the Life Workload

nLoad Runner Simulates a 24 hours load
nPeak load volume is for +6 months from go-live date
nExcessive number of Name Searches

8 AM 4 PM

25%

50%

100%

Peak Hour Volume (4400 user sessions)

Batch Execution

Add 24 workload profile
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Response Time Monitors (Tivoli)

Sydney PROD vs SYMP
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Pre  Go-Live Risks

n Bind Variable Peeking
n Oracle attempts to select the best path through the database for a query
n First time the DB peeks at the variables in the SQL query
n Next execution follows the same path but that path may not be optimal
n Mitigated by DBAs

n Larger than expected impact of the true production environment
n Test DBs are replaced by production DB

§ Mitigated by JMeter testing of Image Subsystem in Prod
n Post PAT Test Code Changes could effect performance

n Test Scenario not realistic
n Mitigated in part by user Business users 
n Analysis of DB stats between TEST and PROD
n Addition of headroom into the test scenario

Go-Live 
Perf
Test 

Planned
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Go-Live Sunday 10 PM

n Sunday 9 AM PreProduction Sense check deviation ??????
n System Health check complete  8,30 PM
n Asia users use the system from 10PM on Sunday nights
n All is well at 8 AM on Monday Morning
n At 8.25 AM excessive  I/O to disc thought to be caused by Bind Variable Peeking

n Poor User Experience for the rest of the day
n Hints added to DB to reduce the excessive I/O at night
n Poor I/O performance identified

n Tuesday at 8.30 AM excessive I/O to disc thought to be caused by BVP
n Poor User Experience for the rest of the day
n Hints added to the DB to reduce excessive I/O

n Wednesday at 8.35 AM excessive I/O to disc
n Poor User Experience for the rest of the day
n More memory and disc redistributed  at night

n Thursday
n Fine...


