MEASUREMENT PLANNING TEMPLATE
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Executive Summary

This one page section provides an opportunity to summarize the measurement effort for management.  The focus should be a summary of the expected benefits, associated investment, and schedule for the effort.  Answers to the following questions can provide material for this section:

Why should we expend time and effort to implement measurement?

What other activities (project planning, project management, customer status reviews, process improvement, etc.) will benefit from measurement results?

Who will be using the results of the measurement activities?

If we don’t implement measurement, what existing challenges will persist? (a 6 month schedule slip 3 weeks before scheduled release, only 60% of scheduled functionality will be delivered at release, excessive escapes/defects will be discovered by our customer)

The nature and extent of senior management involvement should also be identified here.

Purpose

This section is intended to give the reader a sense of ‘why’ this document exists. Who is included in the target audience? Who are the key stakeholders? (Those affected by this plan)  To be effective, it needs to be short and to the point.

1 Background / Context

This section is an overview of the significant historical events that may impact this measurement effort.  Past successes should be identified to build confidence for this effort.  What lessons learned from past failures and successes could be beneficial in preparation for this effort?  While dredging up past failures is generally not a healthy practice, ignoring significant events that may cause covert resistance to the effort is worse.

2 Expected Benefits Summary

This section is a summary of the expected benefits from the use of the measurement results and should be a summary of the reasons for the efforts.  This section can be a summary of the impact measurement results are expected to make on other efforts such as project planning, project management, process improvement, etc.

Specifically, it may be helpful to note that integrating measurement activities into project processes supports the following:

· Objective planning and estimating

· Tracking actual performance against established plans, objectives, and baselines.

· Identifying process related issues.

3 Information Need(s) Summary

The first step in selecting measures is to identify and document the Information Needs that are driving the measurement effort.  This section provides the opportunity to document those information needs and the source for each information need.  Information is typically needed to gain required insight and/or to enhance decision-making.

Sources of information needs may be issues, goals, objectives, etc.  They may come from the Organization, Business unit, Project, or Technical personnel.

For project specific measurement efforts, information needs may come from both management (cost, schedule, performance, etc.) and technical personnel (quality, performance, etc.).  Quality typically refers to the ‘goodness’ of the product (defects, complexity, etc) where as performance typically refers to the degree to which the product fulfills its requirements.

Once information needs are documented it is necessary to ask the question “Is the value of satisfying the information need worth the investment required to plan, collect, analyze, etc. the requisite measures?”  This may or may not be a simple question to answer.  For critical information needs such as cost and schedule variance, the answer will be easier than for the multitude of quality measures available.  Simple or not, it is a question that should be answered.

A pointer to a document that has captured the rational for selecting which information needs are going to be satisfied should also be included here.

The selected information needs may need to be refined and clarified.  Initial information needs may lack the clarity necessary to proceed with identifying the indicators.  It is the clarified and prioritized information needs that are to be summarized here.

4 Scope / Boundaries

This section identifies the boundaries for the measurement effort. Answers to the following questions can provide material for this section:

· What groups (product lines) are expected to participate? 

· Which projects (new, existing) are expected to participate?

· Which processes will be partners in this effort (Configuration Management, Project Management, Quality Assurance etc.)

· Who are the stakeholders?

5 Dependencies / Relationships

This section summarizes the relationship(s) between the measurement effort and other initiatives. Answers to the following questions can provide material for this section:

· If the measurement effort is part of a larger improvement effort, what are the expected dependencies between those efforts and this one?  

· If this measurement effort is primarily driven by project managers, what are the relationship(s) to the project management process(es)?

· If the inputs (information needs) for the measurement activities come from a standard process, identify those process elements.

· If the results of the measurement activities feed back into a standard process, identify that process here also.

· If the results of the measurement activities feed back into organizational process performance models or baselines, identify those process elements.

6 Implementation Strategy

This section outlines the strategy for implementing measurement within the above-defined boundaries.

6.1 General Approach

This section outlines the general approach for implementing measurement.

· Will this be a Pilot – Rollout approach where you pilot each measure

· Will the measures be implemented incrementally, or all at once.

· Will all the pilots be conducted in parallel or will it be a phased approach?

6.2 Establish and Maintain Measurement Capabilities

As with all management support activities, Measurement requires a minimum amount of infrastructure.  The following sections help identify the required elements to establish and then maintain a core measurement capability.

6.2.1 Measurement Policy

Is there a written organizational policy for planning and performing measurement activities?  If so, this section is a summary and then pointer to that policy.

6.2.2 Roles & Responsibilities

Have the roles with associated responsibilities for performing the measurement activities been identified?  Roles and responsibilities for such things as Base Measure Data Collection, Derived Measure Analysis, Indicator Development and Presentation etc. need to be identified.

6.2.3 Requisite Skills & Abilities

This section provides an opportunity to identify the skills and abilities required to fulfill the roles and responsibilities listed above. This section can also be used as input into a training program.  If no training program exists, the training required to ensure that the people performing measurement functions have the skills and abilities they need can be identified here.


Skill 1
Skill 2
Skill 3
Skill 4
Skill 5
Skill 6
Skill 7
Skill 8
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Role 3









Role 4









Role 5









Training Example: Higher order analysis methods (Statistical Process Control, etc.) require a higher degree of knowledge on the proper use of those methods. Also, moving from a reliance only on expert estimation to a balanced approach using both expert knowledge and process performance models created from historical data is not an easy or automatic process.  The proper use of process performance models or baselines is not a trivial matter.  Improper use of measurement results will cause harm to the current effort and discredit future benefits as well.

6.2.4 Resources

This section identifies the resources required by executing the measurement plan.  The Measurement effort should be planned, and thus resourced, like a project (or part of a project).  

· Are any new tools required for data collection, analysis, reporting etc.?

· Does the analysis skills of existing personnel equal or exceed those required by each derived measure?

6.3 Risk(s)

This section focuses on risk(s) that may impact the entire effort.  If a Risk Management plan exists, this may be a link to that effort.  If not, the following questions may provide material for this section.

· What presumptions have been made about resource availability, management commitment, practitioner buy-in etc.?

· What is the impact to the effort if those presumptions are incorrect?

Individual measure risks are dealt with in the base measure specification.

6.4 Schedule and WBS

This section either contains, or more likely points to the location for, the Gantt chart (or equivalent) and work breakdown structure for the measurement implementation approach outlined above.  The WBS should be defined to the manageable task level.

7 Information Need to Indicator Matrix

This section provides an opportunity to map the Information Needs documented above to the Indicators designed to satisfy those Information Needs.

Information Need(s) (
Indicator(s)↓ 
Are we within our cost variance parameters?
Will we meet our next deliverable milestone?
Will me meet our quality standards?
Will we meet expectations on performance?

Cost Performance Index (CPI)
X




Schedule Performance Index (SPI)

X



Defect Density by Phase (DDp)


X


Requirements Specification Volatility (RSV)



X

8 Indicator to Derived Measure Matrix

This section provides an opportunity to map the Indicators identified in the above section to Derived Measures.

Indicator (
Derived Measure ↓
CPI
SPI
DDp
RSV

CPI, Actual
X




CPI, Planned Thresholds
X




SPI, Actual

X



SPI, Planned Thresholds

X



DDp, Actual


X


DDp, Estimated


X


Requirements Creep, Actual (RCa)



X

Requirements Creep, Planned Thresholds (RCpt)



X

Derived Measures to Base Measure Matrix

This section provides an opportunity to identify which Base Measures are used to develop the Derived Measures.

Derived Measure (
Base Measure ↓
CPI, Actual
CPI, Planned Thresholds
SPI, Actual
SPI, Planned Thresholds
RCa
RCpt

ACWP, Current
X






BCWP, Current
X






ACWS, Current


X




BCWS, Current


X




# Requirements Specifications, Current




X


# Requirements Specification, @ Last Baseline




X


9 Base Measure Summary

This section should lists the Base Measures that are, or have been collected and a POC for each.  The POC should be knowledgeable about the historical use of the base measure.  This section provides the historical knowledge base of the Base Measures that have been collected in the past.

10 Glossary of Terms

This section defines the terms used in the measurement program.  The definitions provided here are from the terms used in this measurement plan template.  

· Base Measure:  "A distinct property or characteristic of an entity and the method for quantifying it"

· Derived Measure:  "Data resulting from the mathematical function of two or more base measures"

· Indicator:  A Derived Measure or Measures in a visual format designed to answer the information need.

· Risk:  A potential problem (with reasonable probability of occurring and impact sufficient to cause concern).

APPENDIX A(0):  INFORMATION NEED Template / Sample

1 TITLE [Unique Identifier]

Example:   Project Productivity

2 Description [Source of and Who needs the information]
Example:   XYZ Project Manager

Example:   Project Objective to meet schedule commitment

3 Expected Benefits

Example:   Improved customer satisfaction through met commitments

Example:   Repeat business because of meeting current commitments

4 Relevant Entities [What could be measured?]
Example:   Code

Example:   Level of Effort

5 Measurable Attributes [Quantifiable Features / Attributes]
Example:   Lines of Code

Example:   Hours

6 Periodic Reporting Requirements  [Periodic is by cycle, event, or milestone etc.]
Example:   POC:  XYZ Measurement POC

Example:   Frequency:  Quarterly PMR

7 Exception Reporting Requirements [Exceptions typically identified by thresholds]
· POC:  

Example:   XYZ Risk Management POC

· Frequency

Example:   When thresholds are exceeded.

· Upper and lower thresholds as defined in the Project Plan are:

(4% report to Project Manager

(6% report at PMR

(10% requires mitigation

+10% on critical path requires re-planning w/ customer

8 Required Indicators

Example:   Project Productivity by development phase and by build

APPENDIX B(0):  INDICATOR Template / Sample

1 Name [Unique Identifier]

Example:   CPI by development phase and by build

2 Analysis Methods [Which methods are used to analyze the Derived Measure?  

Example:   Comparison with Industry Benchmarks

Example:   Statistical Process Control (X-Bar Charts)

Example:   Comparison with historical process performance

3 Reporting Guidelines

Example:   Periodic [Periodic is by cycle, event, or milestone]

· Display Type [How do you want the Indicator to look]

Example:   Type:  Vertical Bar Chart w/ historical values for project

· Display Format [How will the Indicator be presented]

Example:   PMR Slide w/ legend

Example:   Exception

· Display Type [How do you want the Indicator to look]

Example:   Type:  Vertical Bar Chart w/ threshold values for project

· Display Format [How will the Indicator be presented]

Example:   Slide w/ legend

APPENDIX C(0):  Derived Measure Template / Sample

1 Title: [Unique Identifier]

Example:   Cost Performance Index (CPI)

2 Function(s)

Example:   Cost Performance Index is defined as:

Actual Cost of Work Performed (ACWP)

Budgeted Cost of Work Performed (BCWP)

3 Base Measure Name (1)
Example:   Actual Cost of Work Performed

4 Base Measure Name (2)

Example:   Budgeted Cost of Work Performed

5 Measure Validation Checks

Example:   Are Base Measure aggregation structures compatible?

Example:   Are the units of measure consistent?

6 Related Derived Measure(s)

Example:   Schedule Performance Index

Example:   Cost Variance

Example:   Schedule Variance

7 Derived Measure Risk(s) [Presumptions, Impact/Probability results, Mitigation]

APPENDIX D(0):BASE MEASURE SPECIFICATION Template / Sample

1 Name [Unique Identifier]
Example:   LOC-SC

2 Measurement Method

Example:   Count Semi-Colons

3 Aggregation Structure

Example:   By component

4 Units of Measure

Example:   Line

5 Data Verification Method

Example:   Independent execution of Automated Line Counter

6 Risk(s)

7 Attributes [Language, Platform, Coding Standard, etc.]
Example:   C++ Version 2.1

Example:   MS Windows 98

8 Collection Methodology [How, When, Where, Who]
Example:   How:  Source code

Example:   When:  Monthly

Example:   Where:  Code Baseline in CM Library

Example:   Who:  Automated line counter executed by CM Librarian.

9 Context [Scale, Type of Scale, Type of Measurement Method]
Example:   Scale:  0 to Infinity

Example:   Type of Scale: Whole numbers

Example:   Type of Measurement Method:  Objective

APPENDIX E(1):  Measurement General Guidance

PSM


Practical Software and System Measurement v3.1a has 9 Principles upon which the PSM guidance is based.  Those are:

1 Project issues and objectives drive the measurement requirements

2 The developer’s process is a constraint on the measures available

3 Data collection and analysis should be conducted at a level of detail sufficient to identify and isolate problems

4 Implement an independent analysis capability

5 Use a systematic analysis process to trace measures to decisions

6 Measures should always be interpreted in context with other project information

7 Integrate measurement throughout the project management lifecycle.

8 Measurement should provide a basis for objective communication

9 Project level information is the basis for organizational measurement.  Start at the project level.

CMMI

The CMMI Measurement & Analysis Process Area identifies eight (8) specific practices that define the core measurement process.  They are:

SP 1.1.
Establish Measurement Objectives

Measurement objectives document the purposes for which measurement and analysis are done, and specify the kinds of actions that may be taken based on the results of data analyses.  The sources for measurement objectives may be management, technical, project, or process implementation needs.  The measurement objectives may also be constrained by developmental processes, available resources, or other measurement considerations.  Judgments may need to be made about whether the value of the results will be commensurate with the resources devoted to doing the work. Modifications to identified information needs and objectives may, in turn, be indicated as a consequence of the process and results of measurement and analysis.  

SP 1.2.
Specify Measures

Measurement objectives are refined into precise, quantifiable measures.   Measures may be either ‘base’ or ‘derived’

SP 1.3.
Specify Data Collection and Storage Procedures

Explicit specification of collection methods helps ensure that the right data are collected properly.  It may also aid in further clarifying information needs and measurement objectives.  Proper attention to storage and retrieval procedures helps ensure that data are available and accessible for future use.

SP 1.4.
Specify Analysis Procedures

Specifying the analysis procedures in advance ensures that appropriate analyses will be conducted and reported to address the documented measurement objectives (and thereby the information needs and objectives on which they are based). This approach also provides a check that the needed data will in fact be collected.

SP 2.1.
Collect Measurement Data

The data collected for analysis are checked for completeness and integrity.

SP 2.2.
Analyze Measurement Data

The measurement data are analyzed as planned, additional analyses are conducted as necessary, results are reviewed with affected parties, and necessary revisions for future analyses are noted.

SP 2.3.
Store Data and Results

Storing measurement related information enables the timely and cost effective future use of historical data and results. The information also is needed to provide sufficient context for interpretation of the data, measurement criteria, and analysis results. The stored information contains or references the information needed to understand and interpret the measures and assess them for reasonableness and applicability (e.g., measurement specifications used on different projects when comparing across projects).  Data sets for derived measures typically can be recalculated and need not be stored.  However, it may be appropriate to store summaries based on derived measures (e.g., charts, tables of results, or report prose).  Interim analysis results need not be stored separately if they can be efficiently reconstructed.  When data are shared more widely across projects, the data may reside in an organizational measurement repository.

SP 2.4.
Communicate Results

The results of the measurement and analysis process are communicated to stakeholders in a timely and usable fashion to support decision making and assist in taking corrective action.  Affected stakeholders include intended users, sponsors, data analysts, and data providers.  It is especially important to provide meaningful feedback to those who are responsible for providing the raw data on which the analysis and results depend.

ISO CD15939 describes a fundamental paradigm or way of thinking about measurement.  The following diagram shows the relationships between individual measurement entities.

FIGURE 1  ISO CD 15939

APPENDIX E(2):  CMMI Measurement Related Material

CMMI Measurement & Analysis Process Area

Goal 1 Align Measurement and Analysis Activities

SP 1.
Establish Measurement Objectives

SP 2.
Specify Measures

SP 3.
Specify Data Collection and Storage Procedures

SP 4.
Specify Analysis Procedures

Goal 2 Provide Measurement Results

SP 1.
Collect Measurement Data

SP 2.
Analyze Measurement Data

SP 3.
Store Data and Results

SP 4.
Communicate Results

CMMI Project Planning Process Area

Goal 1 Establish Estimates

SP 4
Determine Estimates of Effort and Cost

CMMI Project Monitoring & Control Process Area

Goal 1. Monitor Project Against Plan

SP 1.
Monitor Project Planning Parameters

SP 2.
Monitor Commitments

SP 3.
Monitor Project Risks

SP 4.
Monitor Data Management

SP 5.
Monitor Stakeholder Interaction

CMMI Project & Process Quality Assurance

Goal 1. Objectively Evaluate Processes and Work Products

SP 1.
Objectively Evaluate Processes

Goal 2. Provide Objective Insight

CMMI Organizational Process Definition Process Area

Goal 2 Make Supporting Process Assets Available

SP 1
Establish and Maintain An Organizational Measurement Repository 

CMMI Quantitative Project Management Process Area

Goal 1 Quantitatively Manage the Project

SP 4

Manage project performance

Goal 2 Statistically Manage Subprocess Performanc

SP 1
Select Measures and Analytic Techniques

SP 2
Apply Statistical Methods to Understand Variation

SP 3
Monitor Performance of the Selected Subprocesses

SP 4
Record Statistical Management Data

CMMI Organizational Process Performance Process Area

Goal 1 Establish Performance Baselines and Models

SP 2
Define Process Performance Measures

SP 3
Establish Quality and Process Performance Objectives

SP 4
Establish Process Performance Baselines

SP 5
Establish Process Performance Models

CMMI Causal Analysis & Resolution Process Area

Goal 2 Address Causes of Defects

SP 2
Evaluate the Effect of Changes

CMMI Organizational Innovation Deployment Process Area

Goal 2 Deploy Improvements

SP 3
Measure Improvement Effects

CMMI Generic Practices

GP 2.1 (CO 1).
Establish and Maintain an Organizational Policy

GP 2.2 (AB 1).
Plan the Process

GP 2.3 (AB 2).
Provide Resources

GP 2.4 (AB 3).
Assign Responsibility

GP 2.5 (AB 4).
Train people

GP 2.6 (DI 1).

Manage Configurations

GP 2.7 (DI 2).

Identify and Interact with Relevant Stakeholders

GP 2.8 (DI 3).

Monitor and Control the Process

GP 2.9 (VE 1).
Objectively Assess Adherence 

GP 2.10 (VE 2).
Review Activities and Results with Management

GP 3.1 (AB 1).
Establish and Maintain Defined Process

GP 3.2 (DI 4).

Collect Improvement Information

APPENDIX F:  CMMI – PSM – ISO15939 Compliance Matrix

The following table/matrix is a mapping of the elements of this measurement template to the elements of Practical Software / Systems Measurement (PSM), Capability Maturity Model Integration (CMMI), and International Standards Organizations (ISO) Committee Draft CD15939

PLANNING

ELEMENT
PSM

V 3.1
CMMI

M&A PA V 1.0
ISO CD15939

7-Feb-2000

4 Information Needs Summary
Part 1, Section 3.2
SP1.1, GP2.7
4.2.2. 4.2.5

5 Scope / Boundaries


4.1.1.1, 4.2.1.1

7 Implementation Strategy




7.2 Measurement Capabilities




7.2.1 Measurement Policy

GP2.1
4.1.1.2

7.2.2 Roles / Responsibilities
Part 1, Section 5.3
GP2.4
4.1.2.1, 4.2.6 (Partial)

7.2.3 Requisite Skills / Abilities
Part 1, Section 5.4.2
GP2.5 (Partial)
4.1.2.1, 4.2.7

7.2.4 Resources
Part 1, Section 5.4
GP2.3
4.1.1.2, 4.1.2.2, 4.2.7

8 Information Need to Indicator Matrix
Part 1, Section 3.3
SP1.1
4.2.3

9 Indicator to Derived Measure Matrix
Part 1, Section 3.3
SP1.2
4.2.3

10 Derived to Base Measure Matrix
Part 1, Section 3.3
SP1.2
4.2.3

11 Base Measure Summary

SP1.2
4.2.3

13 Information Need Template




14 Indicator Template
Part 1, Section 3.3
SP1.2, 1.3, & 1.4
4.2.4

15 Derived Measure Template
Part 1, Section 3.3
SP1.2, 1.3, & 1.4
4.2.4

16 Base Measure Template
Part 1, Sections 3.3 / 3.4
SP1.2, 1.3, & 1.4
4.2.4






APPENDIX G:  Source Material

Capability Maturity Model for SW v1.1

Capability Maturity Model Integration, Staged Representation v1.0

ISO/IEC-JTC1/SC7  Committee Draft 15939 dated 7Feb2000

Practical Software and Systems Measurement V3.1

STSC Measurement Guide

SEI Software Engineering Measurement Activity (SEMA)
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Algorithm Combining Measures and Decision Criteria





Property Relevant to Information Needs





Value Resulting From Applying the Method to One Attribute
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Operations mapping an Attribute to a Scale





Estimate or Evaluation that 


Provides a Basis for Decision-Making





Value Resulting From Applying the Algorithm to Two or More Measures








