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Introduction
This document provides some guidance for using capacity planning reports.
 What is presented here only is a guideline. Your use of capacity planning reports may vary depending on the type and number of applications in your environment, the volume of these applications, the availability of other data sources/resources capacity management best practices and other factors.
Meier has a good summary introducing traditional application capacity planning:
Capacity planning is the process of planning for growth and forecasting peak usage periods in order to meet system and application capacity requirements. It involves extensive performance testing to establish the application's resource utilization and transaction throughput under load. First, you measure the number of visitors the site currently receives and how much demand each user places on the server, and then you calculate the computing resources (CPU, RAM, disk space, and network bandwidth) that are necessary to support current and future usage levels. This How To describes two methodologies for capacity planning: 

· Transaction cost analysis. Transaction cost analysis calculates the cost of the most important user operations of an application in terms of a limiting resource. The resource can be CPU, memory, disk, or network. You can then identify how many simultaneous users can be supported by your hardware configuration or which resource needs to be upgraded to support an increasing number of users and by how much. 

· Predictive analysis. Predictive analysis forecasts the future resource utilization of your application based on past performance. To perform predictive analysis, you must have historical data available for analysis. 

Almeida, and Menascé builds on Meier with an eight-step capacity planning approach for web applications. This is shown below along with the CEM lifecycle equivalents:
	Step
	Comments
	CEM Application Lifecycle Equivalents

	1. Understand the service architecture
	System requirements                 Business requirements              Connectivity setup                        Server setup                                “ilities”                                       - Authentication requirements
	Review business requirements and solution architecture for CEM

	2, Characterize the workload
	Understand e-business workload                                      Understand e-business functions

 
	Complete enterprise deployment questionnaire

Determine business processes, business transactions, and transactions to monitor



	3. Obtain model parameters
	User behavior  (what do they select for a particular business process)                                       Traffic for a business process

	CEM performance baseline                              CEM performance trending                        CEM server level management analysis            CEM correlation performance analysis

	4. Forecast workload evolution
	- Workload for specific time period (past or future)
	CEM performance forecast

	5. Develop performance models.
	- Use quantitative techniques to develop performance models
	CEM performance forecast combined with statistical software.

	6. Calibrate and validate models
	Validate model against actual results
	CEM performance validation

	7. Predict service performance
	How will an application react under different loads?
	CEM performance analysis in QA environment
CEM performance forecast

	8. Analyze cost-performance tradedoffs.
	- Analyze architectures to find most cost effective one.
	NA


CEM capacity planning attempts to answer the following three major questions:

· How successful over time is the application in processing transactions without defects?

· What are the trends over time for a particular application metric?
· Can we predict and validate performance metrics over time and with various loads?
An exhaustive analysis can be combined with output from other CA products to give a complete picture of application performance similar to described in the Meier quote earlier.

	Product
	eHealth
	Spectrum
	Siteminder
	Service Metric Analysis

	Function/Type of Data 
	Network Performance Management
	Network Fault Management
	Single Sign-On
	SLA Management

	Type of Reports
	What If Analysis, Network Capacity Planning
	Network Discovery, Root Cause Analysis, Service and SLA , Fault Impact Analysis
	Login and Session information
	Availability, Performance, Downtime, State History, Service Time


The following diagram shows how all of these tie together:
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The following diagram shows the different types of capacity planning reports available for CEM:
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Two different categories of reports are available. (A possible third category is application cost analysis but CEM currently has limited reports in this area.) More information on these categories can be shown in the following 
	Category
	Focus
	Reports

	Application Performance Metrics
	What are the trends over time for a particular application metric?
	Graph (Time, Throughput, Size, Volume, Count)

	Application Success Metrics
	How successful over time is the application in processing transactions without defects?
	Transaction & User Trend (Success Rate)
Business Process & User Groups (Yield/Success Rate)
Graph (Success Rate/Yield)


	Step
	What Takes Place
	Relationship with Other Steps

	Defects and Statistics Gathered
	The TIM monitor transactions, captures transaction defects, migrates data to the TESS, and generate summary statistics.
	This provides the raw data that will be used by all three levels of data analysis.

	Reports Created
	The customer runs or schedules reports and graphs on the TESS.
	These reports will be used for all three levels.

	Level 1: Performance Baseline
	The customer analyzes the data for a specified period of time to determine the baseline for application performance and success metrics.
The focus is

· What are typical application performance and success metrics
for a given time period?  For a given business process/business transaction? For a given user group?
This could be a regular or ad hoc report.
	This is the keystone step that ties all other steps together.
Once having a baseline, you can
· Determine performance and success trends against the baseline. 
· Determine performance and success forecasts against the baseline.

	 Level 2: Performance Trending
	The customer compares the baseline for application performance and success against a recent time period. 
The focus is.
· Is there deviation from the baseline?
· Is the deviation significant?

· What is going on during the peak
time period?

· Is there a pattern when comparing 

two similar or dissimilar time periods?
· What impact does a particular 
      change have on application 

      performance and success?
· How do application performance  

· and success trends correlate to network performance historical SLA data, and other external data sources?
This could be a regular or ad hoc report.
	The output of application performance and success trending can be used as input for application performance and success trending.

	Level 3: Performance Forecasting and Validation
	The customer predicts future levels
based on the application performance and success trend/baseline.
The focus is
· Predicting application performance and success levels when a change in the environment is made

· Predicting the application performance and success levels for a particular user group/business process and business transaction.
Validate results against actual data.

This could be a regular or ad hoc report.
	Comparing the forecast against the actual data at a future date.


What are the CEM Report Types?
Currently CEM offers two types of reports:
· Comparison of Values 
· Time Series.

	Features
	Graphs Available
	Reports Available
	Function

	Application Performance Metrics
	Time, Throughput,  Size, Volume,  and  Count, 
	Transaction Trend (Count, Throughput)
	These graphs are used to compare similar objects such as business processes, business transactions, and user groups.

	Application Success Metrics
	Success Rate. Yield
	Transaction & User Trend (Success Rate)

Business Process & User Groups (Yield/Success Rate)


	These graphs are used to compare transactions over a uniform period of time (such as minutes, days, weeks, months)


Guiding Principles
1) Capacity Planning analysis may involve the comparison of data within and across one or more graphs from the same or different time units. In a future release, CEM may allow a side by side comparison on the screen rather than having the customer printing out the one or more graphs.
2) The different levels of capacity planning analysis can be performed together or separately by the one or more individuals or team of individuals.
3) Good capacity planning is somewhere between an art and a science. Ambrosio lists the tradeoffs dealing with capacity planning: 
Traditionally, capacity planning has been part art, part science and part willpower. At its best, capacity planning can help predict when a given application might outgrow its existing server or let IT staffers see what will happen when another 500 users are added to the network due to the most recent corporate merger. Done correctly, and done proactively, capacity planning can help avoid downtime and keep the business humming. 

Problem is, it's rarely done at all. Capacity planning has a reputation for being time-consuming, costly and difficult, and many IT staffers consider it another source of delay in any given project's rollout. As a result, most shops don't engage in the process except for the most mission-critical applications or highest-profile new projects -- or when performance is coming to a crawl. 

As a result, most shops tend to ballpark future hardware needs -- basing their guesstimates on existing applications' performance and past growth patterns
      4) All forecasts should be validated against actual results to make needed changes to the predictive model.
Level 1:  Performance Baseline
A baseline is a summary metric based on historical data for application performance and success data. A recommended minimum number of days to set a baseline is 14 days.
While currently, CEM has a way to manually or automatically a defect specification baseline, there is not a way to set a baseline for application performance and success metrics.
A suggested approach may be the following:
· Determine the application performance and/or application success metric.
· Determine use of the metric.
· Determine the period of the baseline. Factors on the date range include:
· Using one or more periods of typical application performance and success. (No major 

    outliars)
· Using one or more periods where no major changes in the environment (i.e hardware, 
     software, network, application users) take place.
The following is a suggestion on how frequently to set the CEM baseline.

	Category/Metric
	Initially Set
	Review & Update

	Application Performance
	
	

	Time
	3-4 Weeks
	Every Month

	Throughput
	4-8  Weeks
	Every 2 Months

	Size
	4-8  Weeks
	Every 2 Months

	Volume
	3-4 Weeks
	Every Month

	Count
	3-4 Weeks
	Every Month

	Application Success
	
	

	Success Rate/Yield
	6-8 Weeks
	Every 2 Months


The following are the outcomes of this level:

· An application performance or success baseline is set..

· Trend or baseline analysis is conducted using the CEM baseline.
Level 2: Performance Trending
The following definition is from WIkipedia:

The term "trend analysis" refers to the concept of collecting information and attempting to spot a pattern, or trend, in the information. In some fields of study, the term "trend analysis" has more formally-defined meanings. 

Once a capacity planning baseline is created, then the CEM application performance or success trend analysis can begin.
Capacity planning trending reports are typically used for the following scenario:
	Scenario
	Details

	Performance/Application Success Analysis
	Compare one or more application performance/success metrics during two different time periods. Here are some examples:
· every week for a given month,

· every month for a given year/s
· this week versus last month

· days of the week for a given month or year

· The above examples but for two or more applications

· The above example for the same application but by IP subnet/user group.



	Correlation Trend Analysis
	Compare one or more application performance/success metrics during two different time periods and compare the corresponding network and hardware data from the same time periods.


The following are the outcomes of this level:
· Trends in application(s) metrics are determined.
· Analysis is completed.

· Impact on forecasts and baselines are determined.
Level 3: Performance Forecasting and Validation
This is from the trend analysis definition in WIkipedia:

Although trend analysis is often used to predict future events, it could be used to estimate uncertain events in the past.
To predict past application/performance metrics, the following four steps are typically followed: (See the Meier reference below for more detail.) 
· TIM and TESS collect statistical data. (Based on configuration settings.)
· The customer analyst generates the appropriate capacity planning trend reports and graphs. (Based on application analysis and forecasting goals.)

· The customer analyst studies the application performance and success reports and graphs. (Understand what you are going to predict. The larger the time period, the more reliable are the results.)
· Based on the analyst’s conclusions, predict past or future application performance/success:
· By time period

· By application

· By user group/IP subnet

· By business process/business transaction

· By TIM

· Validate the predictions against actual results.

The following are the outcomes of this level:

· Prediction of past or future application performance or success metrics.
· Changes to trend analysis

· Changes to baseline

· Additional trend analysis or forecasting.

Etcetera
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