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1.0 Overview

“Performance testing” is used to measure the resource utilization of major infrastructure components as an aid in identifying bottlenecks and breakpoints. "Stress testing" measures response times and processing capabilities of the application.  Volume testing provides capacity limits of an application with regard to data, requests, etc.  

This document discusses performance, stress, and volume testing considerations for the LoyalNet 4.0 application.

2.0 Approach

LoyalNet 4.0 is a data driven, batch application, with a graphical user interface (GUI) that supports starting, stopping, monitoring the application, and custom setup for customer on-boarding.  In normal use, once daily processing starts human intervention is not required.  

NOTE:
In this context, stress testing the application would not yield significant data.  The remainder of this procedure describes “Performance with Volume” testing for LoyalNet 4.0.

The goal this test effort is to determine if there is a point at which the performance of the application degrades based on the data loaded and the application’s processing time.  
2.1 Measurements

“Application processing time” is an important measurement that needs to be considered in a proper context. There are additional, factors external to the application that can impact performance:

· Hardware limitations – memory, processors (# and speed), I/O, cache, etc.

· Software limitations – operating system, database configuration, etc.

· Network limitations – configuration, speed, traffic, etc.

· Resource limitations – competing applications (scheduling)

These limitations must be considered when designing the tests.

2.2 Tools

After the “what to measure” decision has been made, the next decision point is: “What tools to use?”  LoyalNet 4.0 is a client-server architecture, implemented in a network environment, with a heavy dependency on database interaction.   The tools selected to monitor and capture performance measurements must account for the inter-activity of different computing domains:

1. Application processing  -- process time (major components and total application)

2. Operating System (hardware and software) – I/O, memory, cache, etc.

3. Database  – load times, hit rates, etc.

4. Network – latency

Note

For the remainder of this document, the term “application monitoring” will be used to describe the process of capturing data values for performance analysis. 

3.0 Coordination

This testing is a cross-functional effort, requiring the support of several departments. The following table identifies tasks and department responsibilities:

Table 1: Department Assignments

	Task
	Department

	1. Ensure correct schema installed
	Database Administration



	2. Ensure correct application kits installed and working properly 
	Quality Assurance



	3. Ensure all monitoring tools installed and working properly
	System Administration

Database Administration



	4. Ensure test data is created and verified
	Quality Assurance



	5. Ensure all disks on all machines configured to production level requirements 


	System Administration

	6. Coordinate LoyalNet 4.0 testing with PMP production schedule
	Quality Assurance 

Sustaining Engineering



	7. Establish baseline for PMP running standalone
	Sustaining Engineering


The following table identifies the physical resources necessary for testing:

Table 2: Hardware and Software Resources 

	Machine
	Type
	OS
	Processors
	Memory
	Additional

	dcibdb101e
	E-4500
	Solaris 2.7
	4 x 400
	4 GB
	Installed Software:

· Oracle 8i

· Database schema.

	dcib102e
	420R
	Solaris 2.7
	4 x 450
	1 GB
	Installed software:

· Java web server

· LoyalNet 4.0 Application


4.0 Procedure

QA will do testing in multiple cycles of  “end-to-end” processing. The expected events for each test cycle are will be triggered by the data that is input to the application.

4.1 Creating Test Data

The following table contains actual parameter values for testing:

Table 3: Performance Parameters (Single Day)

	Parameter
	Value

	# LPP’s
	3

	# Members
	25,000,000

	# Merchants
	47,000

	# Presenters
	30

	# Coupons
	60,000

	# Gross Transactions
	10,400,000

	Transaction Match Rate
	0.4%

	Transactions Per Member 
	Even Distribution

	Minimum # Presenter Files 
	10 Concurrent

	Maximum # Presenter files
	30 

	Processing Threshold
	16 Hours


Product Marketing supplied the values in the above table as answers to the following questions:

· How many LPP Merchants to create?

· How many Master Merchants to create for each LPP?

· How many Members to create for each Master Merchant?

· How many credit card transactions (Presenter records) to create?

· How many Batches (1 Batch = 1 Merchant ID) per presenter file?

· How many Coupons to create for each LPP?

· What percentage of the Presenter records to assign to each Member Merchant?

· What percentage of the assigned Presenter records should result in a match (PQT)?

The preceding answers also define “expected output” from the application: 

· Log file entries – what is viewable from the UI and the system monitor (ITOPS)

· Data files to be sent to customers

· Notifications sent to customers (FAX)

· Order Trust and customer specific reports 

Answers to the next set of questions influence the number of test cycles that need to be performed:

· What is the minimum number of Presenter files that will be processed daily?

· What is the average record count per transaction, merchant, member, and coupon files? 

The stated goal of determining a threshold where “time to process” becomes unacceptable implies that a threshold (expressed in hours) can be defined.  This processing threshold parameter is the last metric needed to determine how the structure of testing.  

4.2 Structuring the Test

The test effort will be organized into four phases.  Each phase will focus on a different aspect of performance.   

	File/ Record Type
	Error 
	Expected Results

	
	
	

	
	
	

	
	
	


4.2.1 Phase 1: Single Day Test

This test phase measures application performance for a single processing session for a single day.  Multiple test cycles will be performed.  The data that will be used for each test cycle is described in Table 4:

Table 4: Data for Single Day Test

	Test Cycle
	File
	Records Per File
	Total


	1
	Transaction:

    10 concurrent

Merchant:

    1 only
Member:

    10 concurrent

Coupon:

    1 single
	5,000

226


12,019

290
	50,000

226

120,190

290

	2
	Transaction:

    10 concurrent

Merchant:

    1only

Member:

    10 concurrent

Coupon:

    1 only
	10,000

452

24,038

580
	100,000

452

240,380

580

	Test Cycles 3 – 19

	20
	Transaction:

    10 concurrent

Merchant:

    1 only

Member:

    10 concurrent

Coupon:

     1 only
	100,000

4,520

240,380

5,800
	1,000,000

4,520

2,403,800

5,800


The values in “Table 4” are based on parameters in “Table 1”: 10.4 million transactions, 60, 000 (0.06 million) coupons, 25 million members, and 47,000 (0.047 million) merchants. The relationship of  “coupons to transactions” and  “members to transactions” can be described as a series of proportions:


The complete set of steps for the entire “single day” test is described in Table 5:

 Table 5: Test Steps for Single Day

	Test Step
	Description

	1. Create data
	See “Table 4” 

	2. Create Profiles
	· 3 LPP

· 30 Presenters

	3. Activate LPP’s
	UI “Merchant Activation” sequence

	4. Setup Next Merchant Load 
	· Copy current cycle Merchant file to Incoming directory

	5. Load Merchant File
	· Start Application Monitoring

· Start LoyalNet

· When LoyalNet finishes: 

· stop monitoring 

· record performance data

	6. Setup Next Member Load
	· Copy current cycle Member files to Incoming directory

	7. Load Members
	· Start Application Monitoring

· Start LoyalNet

· LoyalNet finishes: 

· stop monitoring 

· record performance data

	8. Setup Coupon Load
	· Copy current cycle Coupon file to Incoming directory

	9. Setup Presenter Load
	· Copy current cycle Presenter files to Incoming directory

	10. Load Coupons and Presenters
	· Start Application Monitoring

· Start LoyalNet

· LoyalNet finishes: 

· stop monitoring  

· record performance data

	11. Cleanup 
	Delete all files in Incoming Directory

	12. Repeat Steps 4 – 11
	Do cycles 2 – 20, or until application fails

	13. End Test
	Graph Statistics


4.2.2 Phase 2: Multiple Days Test

This test phase measures volume over time. Testing will be performed for a series of days.  Each day’s processing will include data from the previous day.  The following table describes records counts per file for each day:

Table 6: Data Files for Multiple Days Test

	Day
	File
	Records Per File
	Total


	1
	Transaction:

    10 concurrent

Merchant:

    10 concurrent

Member:

    10 concurrent

Coupon:

     10 current
	100,000

452

24,038

580
	1,000,000

4,520

2,403,800

5,800

	2
	Transaction:

    10 concurrent

Merchant:

    1 only

Member:

    10 concurrent

Coupon:

     1 only
	200,000

904

48,076

1,160
	2,000,000

9040

480,760

116,000

	N
	All Files
	Size = N x (“Day 1” value) 
	Size = N x (“Day 1” value)


The complete set of steps for the entire “multiple days” test is described in Table 7:

Table 7: Test Steps for Multiple Days 

	Test Step
	Description

	1. Create data
	See “Table 4” 

	2. Setup Next Merchant Load 
	· Copy current cycle Merchant file to Incoming directory



	3. Load Merchant File
	· Start Application Monitoring

· Start LoyalNet

· When LoyalNet finishes: 

· stop monitoring 

· record performance data

	4. Setup Next Member Load
	· Copy current cycle Member files to Incoming directory

	5. Load Members
	· Start Application Monitoring

· Start LoyalNet

· LoyalNet finishes: 

· stop monitoring 

· record performance data

	6. Setup Coupon Load
	· Copy current cycle Coupon file to Incoming directory



	7. Setup Presenter Load
	· Copy current cycle Presenter files to Incoming directory



	8. Load Coupons and Presenters
	· Start Application Monitoring

· Start LoyalNet

· LoyalNet finishes: 

· stop monitoring  

· record performance data

	9. Cleanup 
	Delete all files in Incoming Directory

	10. Repeat Steps 2 - 9
	Do until application processing time exceeds Processing Threshold
,  or application fails

	11. End Test
	Graph Statistics


4.2.3 Phase 3: Daily Processing Concurrent with UI and Reporting
This test phase measures the impact of concurrent “daily processing” on UI and report generation activity.  The following table defines steps for this test:

Table 8: Test Steps for Daily Processing , UI, and Reporting

	Test Step
	Description

	1. Create UI Benchmark
	· Run standalone (without application and reporting )

· Search for specific presenters, merchants and members 

· Record elapsed time for each search

	2. Create Reporting Benchmark
	· Run standalone (without application and UI )

· Produce select reports (3)

· Record elapsed time for each report

	3. Run concurrent
	· Re-start the last cycle of Phase 3 (“multiple days” test )

· Repeat step 1 (Create UI Benchmark)

· Repeat step 2 (Create Reporting Benchmark)

	4. End Test
	Graph Statistics


Note

Application monitoring (DB and System tool usage) is not required for this test phase

4.2.4 Phase 4: Multiple, Concurrent Processes
This test phase measures the application’s ability to concurrently process multiple input files using a different process for each file.  Table 9 describes record counts and file quantities for each cycle of testing:

Table 9: 

	Test
	Files
	Records Per File
	Total

	1
	Transaction:

    10 concurrent

Merchant:

    10 concurrent

Member:

    10 concurrent

Coupon:

     10 current
	1

1

1

1
	10

10

10

10

	2
	Transaction:

    20 concurrent

Merchant:

    1 only

Member:

    10 concurrent

Coupon:

     1 only
	1

1

1

1
	20

20

20

20

	N
	All Files
	Size = N x (“Test 1” value) 
	Size = N x (Test 1” value)


The complete set of steps for the entire “concurrent process” test is described in Table 10:

Table 10: Test Steps for Daily Processing , UI, and Reporting

	Test Step
	Description

	1. Create data
	See “Table 4” 

	2. Set concurrency
	UI “Service Manager” process

	3. Load Files
	Run application

	4. Repeat steps 2 –3
	Do cycles 2 – N until application fails

	5. End Test
	Graph Statistics


5.0 Statistics

Each of the preceding test phases concludes with the creation of statistical charts.  Starting on the next page, this section contains sample charts that illustrate how actual test data will be graphed.
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Appendix A: Flow Diagrams

This section contains diagrams that intended to clarify data and process flows related to performance testing.
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=





(Transactions)  10.4                         1.0 (Transactions)


  (Merchants)   0.047                          x   (Merchants)


                           x = 4,519 Merchants





=





(Transactions)  10.4                         1.0  (Transactions)


   (Members)      25                            x       (Members)


                           x = 2,403,800 Members





=





(Transactions)  10.4                        1.0  (Transactions)


   (Coupons)       .06                          x      (Coupons)


                           x = 5,769 Coupons 








� Values are rounded to an even multiple of 20.


� Values are rounded to an even multiple of 20.


�  Maximum space required: UNIX max file size = 2 GB; Presenter file @ 100K records = 1MB; information supplied by Development and DB Administration


� See parameter values in Table 3	
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