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Overview

	Purpose
	Measurement and Analysis (M&A) supports management information needs to achieve organizational and project goals.

This document describes the M&A process used by the SSBRP/SL Software Project for development and support work at NASA Ames Research Center.
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	Software Measurement and Analysis Top-level Block Diagram 
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Using this Document

Note: this page is not a part of the procedure.

This document is organized as follows:

· Overview

· Using this Document (this section)

· Policy and Standards

· Process Description

· Sub-process Descriptions

· Reference Checklists

· Definitions and Acronyms

· Document Information

The Overview provides a general statement of the overall purpose of the procedure. It contains a table of contents, and a top-level block diagram. The top-level block diagram provides an overall  context for the subprocesses that comprise the Software Measurement and Analysis Process. Each box in the top-level block diagram represents a sub-process that is described in a subsequent section. The boxes are numbered to correspond to the numbering of the sections that describe the associated sub-process.

Policy and Standards communicate management expectations for application of the process.

Process Description defines the overall entrance and exit criteria for the process, identifies all participants and describes their roles and responsibilities in general terms.

The Sub-Process Descriptions each contain the following information:

· A context view that highlights the position of the sub-process  in the top-level block diagram

· A statement of the purpose of the sub-process

· Entrance criteria that must be met prior to executing the sub-process, or that trigger it

· Exit criteria that must be met to claim completion of the sub-process

· A flowchart of the process.  The flow charts use vertical “swim-lane” role-flow notation, with the participants’ roles labeled at the top of the chart. The activities in the flow chart are numbered as a cross-reference to the textual description.

· A textual description of each flow chart operation, with numbering corresponding to the flow chart numbers.

Note: Checklists are provided as an aid in performing the process. Their use is encouraged, but not required.

Software Measurement and Analysis Policy and Standard

	Purpose
	Communicate Management Expectations for Software Project Measurement and Analysis for the SSBRP/SL.

	Software MA Policies
	Ames Policy Directive (APD) 2820.1 requires software projects at the Center to “pursue a course of continual process improvement, as measured against the CMMI.” CMMI requires projects to have a measurement and analysis capability to support management decision making and process improvement
.

The SSBRP/SL policies regarding Software Measurement and Analysis are:

· Software Measurement and Analysis shall be used to support project management in monitoring and controlling software project performance.  Measurement planning shall be coordinated with overall software project planning.

· Where possible, projects shall use quantitative methods to monitor identified key software project goals, issues, and risks.

· All projects shall collect and report the Common SSBRP Software Measures established in the SSBRP Software Measurement Plan.

· The Practical Software and Systems Measurement (PSM) method shall be used to identify project goals, formulate information needs to support achievement of those goals, establish quantitative indicators to answer those information needs, define and collect measures to produce those indicators.

	Software Measurement Standards
	The PSM Guide, Practical Software and Systems Measurement – A foundation for Objective Project Management (see References), is the basis for this Procedure. PSM is likewise the basis for several other important works, including ISO.

Measure specifications are recorded using the Measurement Information Specification Template, v1.0 on page 34.

The Measurement Plan content shall conform to the description in Measurement Plan Requirements on page 33.


Top-level Software Measurement and Analysis Description

	Overall Entrance Criteria
	Receipt of a signed Task Order (Measurement is planned concurrent with other project planning activities.)

	Monitoring and Control
	The Measurement Plan is checked at the end of the planning phase to assure it addresses the information needs of the project. The timeliness and content of planned measurement reports are checked for adherence the plan at each reporting event identified in the plan. Discrepancies and inadequacies are addressed through modifications to the plan, process, and/or execution, as appropriate, in cooperation with stakeholders.

	Overall Exit Criteria
	Measurement continues through the life of the project until all measured processes have ceased operation.

	Roles and Responsibilities
	The Software MA Process has the following roles:

	
	SW Project Manager

(a.k.a. Software Project Task Order Manager)
	Provides resources for implementation of the measurement plan.

Uses generated indicators, in concert with other information and experience, to control the SW project.

Involves Stakeholders.

Plans for Measurement concurrently with preparation of the Software Development plan. 

Uses generated indicators in concert with other resources to control the SW project.

Updates the Measurement Plan in response to changes in goals, issues, and risks.

Monitors the health and status of the Measurement Process itself.

	
	Stakeholders
	Participate in planning activities.

Respond to assigned action items.

Provide assigned measurement data.

	
	Process Owners & 
Tool Administrators
	Adapt processes to meet the needs defined in the Measurement Plan.

	
	Process Users:
	Collect measurement data as required by the Measurement Plan.

	
	Measurement Analyst 
	Assist the SW Software Project Manager and SW Manager in planning for measurement. 

Supports process owners in instrumenting processes for measurement.

Analyze, report, and make recommendations regarding collected measures.


2. Planning Measurement Activities 

	M&A Planning Context
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	This diagram illustrates the relationship of Planning Measurement Activities  to other M&A sub-processes. A larger, annotated diagram appears on page 1.

	Purpose
	Plan M&A activities to address the information needs of project management.

	Entrance Criteria
	Receipt of a signed Task Order

	Exit Criteria
	Stakeholder commitment to the Measurement Plan has been obtained, and

· Measurement Plan is approved and controlled.

	Work Products
	Software Measurement and Analysis Plan


	Planning Measurement Activities 
Flow Chart
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Figure 1 Planning Measurement Activities  Flow Chart

	2.1 Identify Project Stakeholders
	Identify the people and groups that directly contribute to and/or depend upon Software Measurement and Analysis. In particular, identify those who can assist in identifying the goals, issues, and risks to be addressed by measurement, and who own measured processes.

	2.2 Identify Organizational Information Needs
	Identify program and organizational issues, risks, and goals to be measured. Program and/or organizational management may provide details of specific measures, reporting formats, and reporting frequency. If not, develop these as a part of the project’s measurement planning. 

	2.3 Identify Project-specific Information Needs
	Identify project-specific issues, risks, and goals. These are concerns relating specifically to the technical solution, project resources, staffing, skills and training, for this particular project. Inputs for this come from past project experience by the team, team brainstorming sessions, stakeholder inputs, technical dependencies, etc. 

Note: Remember to identify information needed to monitor and control the project’s processes as a part of identifying these information needs.

	2.4 Categorize
	Categorize the information needs of the project using the following, or similar, high level information categories:

· Schedule and Progress

· Resources and Cost

· Product Size and Stability

· Product Quality

· Process Performance

· Technology Effectiveness

· Customer Satisfaction



	2.5 Prioritize
	Prioritize all stakeholder information needs.

It’s usually not practical to measure for all information needs, therefore it’s essential to narrow the prospective measures to an acceptable and manageable number.

Balance the value of information with the cost of collecting and analyzing it. Each selected measure will 

· enhance insight into the health and status of the project, 

· reduce the probability that workers will inadvertently optimize a single measured indication of success, and 

· incur effort in collection, and in analysis. 

Don’t measure less nor more than you need 

	2.6 Select and Record
	Select measures that will provide useful indications of the information needs. Select appropriate indicators that will provide the needed insight into the selected issues. Use the PSM Guide (see references) to assist in selecting appropriate measures. A little time spent with the Guide will help identify the most useful measures. You may find that some measures will address a broader set of information needs.

· Section 2, Chapter 3 of the PSM Guide (the Guide) is a useful reference for selecting the best set of measures to address identified project issues. 

· Section 3, Chapter 1, of the Guide, “How to Use the Tables”, explains how to use the detailed measurement selection and specification tables in Chapter 2 (below).

· Section 3, Chapter 2, of the Guide “Detailed Measurement Selection and Specification Tables” describes the proper use of each of the cataloged measures. These are organized by Issue, Category, and Measure to ease navigation of the tables. 

· Select appropriate measures to meet each of the categorized information needs. 

Record information needs (organizational and project) and the associated measures in the Measurement Plan. Copy this data to Measurement Information Specifications. There should be one Specification for each unique information need. (See the Measurement Information Specification Template, v1.0 on page 34)

	2.7 Define Analysis Protocol
	Refer to guidance in the PSM Guide and define the activities to be performed by the Measurement Analyst.

	2.8 Estimate M&A Resource Needs
	Estimate the human, software, and machine resources needed to support M&A. Identify any M&A training needs (e.g. Excel pivot tables and graphical methods, ClearQuest data extraction and reporting, MS Project Earned Value calculations, etc.).

	2.9 Document Plan
	For content requirements of the Measurement Plan refer to the standard on page 3 of this document. Part or all of the Measurement Plan may be documented in other software plans, such as the Software Development Plan, but for clarity the information should be specifically identified as addressing Software Measurement and Analysis. 

· Describe the relevant stakeholders, and their information needs.

· Document the selected measures and analysis methods, including the information needs they address. Describe the thresholds, and responsibilities, for action. See TBD.

· Describe how stakeholder involvement will be established and maintained.

· Identify and record the processes from which the measures will be taken, and how each will be tailored to produce the needed data.

· Allocate the personnel and other resources required to conduct measurement infrastructure, collection, and analysis activities.

	2.10 Obtain Stakeholder Commitment to the Measurement Plan
	Review the Measurement Plan with Stakeholders, verify that it meets their needs, and obtain their commitment to it. Negotiate as necessary. The SW Project Manager commits to the plan and to provide the M&A resources.

	
	

	Measures
	Percentage of identified stakeholders participating in Plan development.

· Number of defined measures/indicators to be monitored.


3. Establishing the Measurement Infrastructure

	Context
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	This diagram illustrates the relationship of Establishing the Measurement Infrastructure to other M&A sub-processes. A larger, annotated diagram appears on page 1.

	Purpose
	Establish and/or modify processes as necessary to facilitate collection, reporting, and analysis of measurement data.

	Entrance Criteria
	Project measures and resources identified in the Measurement Plan 

· Stakeholder and Software Project Manager commitment to the Plan

· Resources allocated to establish the infrastructure

	Exit Criteria
	Processes modified and validated to support measurement

· Process modifications documented in the Plan (tailoring) or in the Process Description (permanent)

· Analysis staff, methods, and tools in place

· Process users trained to use modified processes

· Plan updated

	Work Products
	Updated Plan with measures fully defined, affected processes identified, tailoring described, and analysis resources identified

· Modified process descriptions (accommodating collection of data)

· Complete Measurement Specifications

	Establishing the Measurement Infrastructure
Flow Chart
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Figure 2 Establishing the Measurement Infrastructure Flow Chart

	3.1 Define raw data needs
	The Software Project Manager meets with the Measurement Analyst to derive the raw data required to produce the planned Measures and Indicators.

	3.2 Identify measurement points
	Process Owner(s) join the Software Project Manager and Measurement Analyst to determine how best to extract the required data from the process.

	3.3 Document Analysis Methods and Tools
	The Measurement Analyst establishes and documents the methods and tools to be used to process and analyze the data that will be collected, identifying all necessary resources. This information is provided to the Software Project Manager for inclusion in the Plan.

	3.4 Instrument process
	The Process Owners design and implement any process changes needed to produce the required data, then produce trial data. The collection of measures must be a part of the defined operation of the processes that produce them. Where possible, collect the data automatically. The Measurement Analyst validates the trial data.

	3.5 Document process changes
	The Process Owners document the process modifications. This information is provided to the Software Project Manager for inclusion in the Plan. Any permanent process changes are incorporated into the process definitions and are submitted to the SRB for review and approval.

	3.6 Update Measurement Plan
	The Software Project Manager updates the Plan to incorporate inputs from the Measurement Analyst and Process Owners. 

	3.7 Train users
	Affected process users are trained in changes to the processes.

	
	

	Measures
	None.


4. Collecting Data
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	This diagram illustrates the relationship of Collecting Data to other M&A sub-processes. A larger, annotated diagram appears on page 1.

	Purpose
	Gather measurement data from processes and products for analysis.

	Entrance Criteria
	Completion of M&A Planning and Infrastructure

	Exit Criteria
	Measurement collection ends when all processes being measured cease operation.

	Work Products
	Collected measures defined in the Measurement Plan.

	Collecting Data
Flow Chart
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Figure 3 Collecting Data Flow Chart

	4.1 Initiate collection
	As identified processes begin, initiate measurement collection.

	4.2 Produce data
	Run the process to produce the raw data.

	4.3 Accumulate data
	Extract measures from the processes and products as described in the Measurement Plan. 

	4.4 Report raw data
	Provide measures to the Measurement Analyst.

	4.5 Evaluate raw data
	The measurement analyst should review the reported raw data to verify that it is valid and in the required format for further processing.

	4.6 Revise process
	Make adjustments to the measurement process as needed to collect additional measures identified by project management. Update the Measurement Plan. See 5.3, “Gather and provide more data.”

	
	

	Collection Measures
	Percentage of required measures collected and reported on time.


5. Analyzing Measurement Data
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	This diagram illustrates the relationship of Analyzing Measurement Data to other M&A sub-processes. A larger, annotated diagram appears on page 1.

	Purpose
	Analyze the measures coming from the execution of processes to provide for the information needs of the project.

	Entrance Criteria
	Collected measures are reported

	Exit Criteria
	Analysis is performed and reported

	Work Products
	Numerical and graphical representations of project metrics, including thresholds for action.

· Recommendations for corrective actions and/or additional measurement or investigation in response to measures exceeding thresholds.

	Analyzing Measurement Data Flow Chart
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Figure 4 Analyzing Measurement Data Flow Chart

	5.1 Normalize Raw Data
	The Measurement Analyst sorts, filters, and normalizes the data as needed.

	5.2 Format Data
	Measures are combined to gain a greater understanding of their significance. 

	5.3 Interpret Measures
	Actual results are compared to plans and thresholds. Charts, graphs, and tables are produced to facilitate interpretation. Values are checked against established thresholds. Inferences are drawn from the measurements about the status of products, processes, and the project.

Note: Part 4 of the PSM Guide provides extensive guidance on analysis. Nevertheless, the Measurement Analyst must be knowledgeable of the process, the product, and of management’s information needs, and experienced with software project behavior, to interpret the data and give it meaning.

	5.4 Record Findings
	Measures are recorded in the SSBRP Measurement Repository as defined in the Measurement Plan. 

Findings are summarized in Power Point and Excel graphics presentations in a form that will best convey the measurement information to measurement stakeholders. The Measurement Analyst is allowed all necessary latitude to format the information in ways that are meaningful to the various stakeholders.

	
	

	Measures
	None


6. Acting on Measurement Results
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	This diagram illustrates the relationship of Acting on Measurement Results to other M&A sub-processes. A larger, annotated diagram appears on page 1.

	Purpose
	Communicate the results of measurement analysis to project stakeholders for their review and action.

	Entrance Criteria
	Completion of an analysis of measurement data

	Exit Criteria
	Project stakeholders implement and close any required corrective actions

· Management review of the process performance is completed

	Work Products
	Presentation graphs and charts

· Analyst recommendations

· Action Items

· Updated Measurement Plan, if required

· Updated Procedures, if requred

	Acting on Measurement Results Flow Chart
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Figure 5 Acting on Measurement Results Flow Chart

	6.1 Report findings
	The Analyst presents the charts, graphs and tables produced from the measurement, along with the analysis and interpretation of the measures, to the relevant stakeholders. This is done according to the schedule defined in the Measurement Plan, but may occur spontaneously in response to extraordinary events or results, or when stakeholders have a need for the data in support of unplanned decision making.

	6.2 Identify actionable issues
	The Software Project Manager and other relevant stakeholders use the data to identify any necessary actions, and to assist in the decision making process. 

	6.3 Gather and provide more data
	Measurement reports may expose the need for additional measurement data (see 3.6, Revise process). 

Stakeholders and the Software Project Manager should periodically review the measurement plan in the light of evolving information needs and make appropriate changes to the plan. This should be done at the completion of each life cycle phase and at other major project milestones. The Measurement Plan must define the frequency of this review process. Other events in the project may prompt revisions to the plan as well (see 1, Planning Measurement Activities , and 2, Establishing the Measurement Infrastructure).

	6.4 Plan corrective actions
	When established thresholds in the Measurement Plan are exceeded, this should trigger any predefined actions among the stakeholders. Both pre-defined and reactive actions should be adjusted as necessary to accommodate current project circumstances. Owners and due dates must be assigned for each action.

	6.5 Take action
	The owner(s) of actions implement the planned corrective steps.

	6.6 Track corrections
	The Software Project Manager tracks completion of the actions, and verifies the impact independently and through subsequent measurement results.

	
	

	Measures
	Corrective actions taken as a direct
 or indirect
 result of the measurement program.


Checklist: Planning Measurement Activities  

	Purpose
	Assist in planning for measurement.


	(
	#
	Step
	Description

	
	1
	Identify information needs
	Conduct a meeting involving the project team and stakeholders (may be conducted separately) to identify goals, issues, and risks (concerns). Identify the quantitative measurement information needed to monitor and control these concerns. Use “Checklist: Identifying Goals, Issues, Risks” (following page) as a guide for conducting the meeting(s). Document the concerns and their associated information needs in an appendix to the Plan. This becomes the driving rationale for the measurement program.

	
	3
	Select measures
	Use the PSM Guide to select and clearly define measures that will best address the identified information needs. Where possible, use the PSM measures. Incorporate the PSM Measurement Specification Sheets (MSSs) as references in an appendix to the Plan.

	
	4
	Identify affected processes
	Using the list of selected measures, and with an understanding of the project’s business and engineering processes, identify those processes from which the needed measures can most accurately and easily be obtained.

	
	5
	Specify analysis methods
	Define the methods to be used to translate raw measures into useful indicators and metrics to address the information needs. Where PSM MSSs are used, refer to their analysis guidance. 

	
	6
	Plan for reporting
	Identify the audience and format for presentation of measurement results. Look for efficiencies in reporting the data, such as a dashboard reflecting indicator states. Stakeholders with closer to day to day operations should be briefed by the analyst in person, and allow time to delve into negative indications. Consider the project’s existing communication structure to select the most effective way to communicate, and respond to, measurement results.

	
	7
	Budget resources
	Obtain funding, and set aside time, for the people and tools necessary to create and maintain the measurement infrastructure, to perform measurement analysis, and to listen to and act on the results of measurement.

	
	8
	Obtain commitment
	Negotiate commitment from stakeholders, process owners, process users, managers, and sponsors, to abide by the Plan. Document and communicate the commitment.


Checklist: Identifying Goals, Issues, Risks 

	Purpose
	This checklist assists in identifying concerns for consideration in Measurement Planning.


	(
	#
	Step
	Description

	
	1
	Brainstorm
	Identify issues using standard brainstorming rules.  Be specific – general concerns are too difficult to measure.

Ideas may be recorded on Post-Its for convenience in later steps. To seed the process, here are some common issue areas you might consider: 

	
	2
	Affinitize
	Group similar concerns together. Participants “walk the wall” and shuffle items into groupings they think make sense. Generally, a trend will emerge and some consensus will evolve about the groupings. Some coaching may be required initially. After the groupings are settled, identify a label for each group – avoid project buzz-word labels, using plain English instead.

	
	3
	Prioritize
	Go through each of the groups of issues individually and rank the importance of the need for information about the issues in that group.


Checklist: Establishing the Measurement Infrastructure
	Purpose
	Assist in identifying and implementing the project infrastructure needed to support successful execution of the measurement plan.

	(
	#
	Step
	Description

	
	1
	Assign a Measurement Analyst
	Designate a person to analyze and present the measurement data and results. Allocate time for the analyst to perform their assignment. (The wisdom and time devoted to analysis directly affect to usefulness of the results)

	
	3
	Establish a measurement repository.
	Plan, with the process owners and measurement analyst, a delivery point and format for the measurement data. This is the handoff point from the processes to the analyst.

	
	4
	Make necessary process changes
	If changes in selected processes are needed in order to produce the measures, work with the process owner to design and implement those changes. It is best to alter the processes in such a way that measurement collection and delivery are automated.

	
	5
	Procure support tools
	Obtain any software to be used by the analyst in the processing and communication of measurement data and results. Install and configure the tools, and obtain necessary training in their use.

	
	6
	Arrange to Report
	Add Measurement Reporting to the permanent agenda/content of the communications vehicle(s) identified in the planning stage. Assure that the Measurement Analyst is aware of meetings and of the input process to other selected vehicles.


Checklist: Analyzing Measurement Data
	Purpose
	Convert raw process and product data into meaningful information and make appropirate recommendations.


	(
	#
	Step
	Description

	
	1
	Merge raw data
	As needed, merge and organize similar data from various inputs. 

	
	2
	Verify data
	Verify the validity of the data.

	
	3
	Construct Measures
	Combine raw data to produce the selected measures and indicators. Produce tables and graphics of these as specified in the Plan.

	
	4
	Analyze
	Review the constructed indicators to note any crossing of the thresholds established in the Plan. Consider the indicators and measures, taken as a whole, and draw conclusions about their implications.

	
	5
	Document Conclusions
	Create a report presenting the indicators and measures, highlighting crossed thresholds and noteworthy trends. As a part of the report, summarize the conclusions and recommendations, along with the line of reasoning leading to them.


Checklist: Acting on Measurement Results
	Purpose
	Assist in follow through on the results of measurement.

	(
	#
	Step
	Description

	
	1
	Present Findings
	Present the results of analysis to identified stakeholders.

	
	2
	Assess Significance
	Stakeholders evaluate the measurement results in the context of all the other information they have.

	
	3
	Plan action
	Stakeholders consider the measurement analyst’s recommended actions. They accept, modify, reject, or replace them with appropriate responsive action plans.

	
	4
	Assign action
	Actions in response to the measurement information are assigned by the relevant stakeholder(s).

Some actions may involve further analysis and/or the collection of additional data.

	
	5
	Track
	Actions are tracked to completion. Results are observed in subsequent measurement reports.


Definitions and Acronyms

	Analysis
	The use of measurement data to identify problems, assess problem impact, project an outcome, or evaluate alternatives related to software issues. See Performance Analysis.

	Indicator
	A measure or combination of measures that provide insight into a software issue or concept. M&A frequently uses indicators that are comparisons, such as planned versus actual measures. Indicators are generally presented as graphs or tables.

	Issue
	An area of concern where obstacles to achieving project objectives might arise. Issues include risks, problems, and lack of information.

	
	Risk
	An area of concern that could occur, but is not certain.

	
	Problem
	An area of concern that a project is currently experiencing or is relatively certain to experience.

	
	Lack of Information
	An area where the availability of information is inadequate to reliably predict project impact.

	Measure
	The result of counting or otherwise quantifying characteristics of a process or product. Measures are numerical values assigned to software attributes according to defined criteria.

	Measurement
	The process of assigning quantitative values to software properties, according to some defined discipline. This process can be based on estimation or direct measurement. Estimation defines planned or expected measures. Direct measurement results in actual measures.

	Measurement Plan
	A record of the project’s issues, measures used to monitor them, and guidance on analysis and communication of the results. Also includes generic plan information.

	Metric
	A synonym for Indicator.

	Performance Analysis
	The type of analysis that is conducted to determine whether software development efforts are meeting defined plans, assumptions, and targets. Plan and actual performance data are the inputs to this process. The performance analysis process is designed to identify risks, problems, and corrective actions that can be taken. Performance analysis should be performed periodically once a project has committed to a plan.

	M&A
	Software Measurement and Analysis

	Threshold
	A limit for an Indicator that, if exceeded, will trigger some corrective action.
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	“PSM Insight.” PSM Insight (PSMI) is a free PC-based software tool that automates the Practical Software Measurement (PSM) process. PSM Insight includes tailoring, data entry, and analysis functions to help you develop a project-specific software measurement database and analyses. While PSM Insight provides templates of commonly used issues and measures, it is also completely flexible for you to customize analysis to project-specific needs.


Measurement Plan Requirements

In addition to elements common to all plans, the measurement plan must document:

1. Any Organizational and Project-specific Information Needs. The former are provided by the Organization, the latter are obtained as described in section 1.2 on page 9 of this Procedure, Identify Organizational Information Needs.

2. The Base and Derived Measures and Indicators needed the address the Information Needs above.

3. Analysis methods to be applied to the Measures and Indicators

4. Established Thresholds that, when exceeded by associated Indicators, will trigger action by the management team and other stakeholders.

5. Description(s) of the Measurement Report(s) that will be provided, and the targeted audience(s).

6. A schedule and the medium(s) (management review meetings, email, posting on bulletin boards, etc.

7. The plan for monitoring and evaluating the measurement process itself.

Using the generic plan content described in IEEE 12207.1 as the framework for this information, the outline for the plan is:

Introduction

Purpose

Scope

Organizational Information Needs

Project-specific Information Needs

Base and Derived Measures and Indicators

Measurement Schedule

Estimates

Resources Needed

Roles and Responsibilities

Risks

Assurance

Cost

Interfaces Among Stakeholders

Environment and Infrastructure

Training

Glossary

References

Change Procedure

Measurement Information Specification Template, v1.0

Guidelines for Using the Measurement Information Model Template

As you start working with this template, consider first the reasons for doing measurement.  Identify the information need or issue for which you want measure-supported information.  Use the template in the following order:

· Describe the information need in this template, and the related measurable concept that will provide information regarding this need.

· Consider the process you are using.  Think about the entities and attributes of the process or work product and consider the sources of information.  

· Define the base measures (based on entity and attributes of the process or work product), using this template.  You may elect to leave out some of the details as you begin this process (those items highlighted with a lighter gray box).

· Consider what indicator(s) will help with the information need, and determine what derived measure(s) might be needed, or if the base measures suffice.  Define the indicator(s) and any derived measures that are needed, using this template.

· For each of the base measures you have defined, think about how the data will be collected.  

· For each of the indicators you will produce, describe how analysis will occur, and who will receive the results.

· For those who are archiving measures for future projects, you can also provide additional information relative to how this measure may be applied, or additional items to keep in mind.

· Capture all of this information in your measurement plan.

Note

The Measurement Template can be used to create re-useable Measurement Specifications. It is taken from the PSM Support Center web site (http://www.psmsc.com) where a growing number of these re-useable Specifications have also been published. Before creating a new Specification, check the web site to see if an appropriate one already exists.

	Information Need Description

	Information Need
	Identify what the measurement user (e.g., manager or project team member) needs to know in order to make informed decisions.



	Information  Category
	Identify the PSM standard information category name (such as Schedule and Progress), or indicate that this is a new category.




	Measurable Concept

	Measurable Concept
	Name or describe the concept (an idea for satisfying the information need by using relevant entities and their attributes). See the PSM I-C-M table for examples, such as Milestone Completion.




	Entities and Attributes

	Relevant Entities
	Identify the entity (object) that is to be measured.  Entities include process or product elements of a project.

1.


2.


3.
   

	Attributes 
	For each entity, identify one or more attributes (properties or characteristics) that will be quantified. [Note: for automated measurement, this must be the precise database element or other direct source of data.]

1.


2.


3.
    


	Base Measure Specification

	Base Measures
	Identify base measures to support the information need. A base measure is a measure of a single attribute defined by a specified measurement method (e.g., planned number of lines of code, cumulative cost to date).  As data is collected, a value is assigned to a base measure.

1.


2.


3.
    

	Measurement Methods
	Identify the logical sequence of operations that define the counting rule to calculate each base measure (such as counting semicolons for code size).

1.


2.


3.
    

	Type of Method
	Identify the type of method used, either subjective (relying on human judgment) or objective (quantification).

1.


2.


3.
    

	Scale
	Identify the set of values, or set of categories, for the attribute measured (e.g. integer values greater than 0).

1.


2.


3.
    

	Type of Scale
	Identify the type of scale - ratio (numeric data, 0 to infinity), interval (numeric data, 1 to infinity), ordinal (rankings), or nominal (categories).

1.


2.


3.
    

	Unit of Measurement
	Identify the standardized quantitative amount that will be counted to derive the value of each base measure, such as an hour or a page of text.

1.


2.


3.
    


	Derived Measure Specification 

	Derived Measure
	Describe any derived measures used.  A derived measure is developed as a function of two or more values of base measures.

1.


2.
   

	Measurement Function
	Identify the formula used to calculate each derived measure.

1.


2.



	Indicator Specification

	Indicator Description and Sample
	Provide a description and a display of one or more measures (base and derived) to support the user in deriving information for analysis and decision-making.  An indicator is often displayed as a graph or chart.



	Analysis 

Model
	Describe algorithms to be used with the measures.  As needed, describe the underlying model of expected behavior of the measures over time.   



	Decision Criteria
	Identify thresholds, limits, and targets used to trigger action or further investigation.



	Indicator Interpretation (sample chart)
	For sample measures only, describe how the indicator in question was interpreted, and what decisions were made as a result.  




	Data Collection Procedure (For Each Base Measure)

	Frequency of Data Collection
	Identify how often a measure will be collected (e.g. monthly, weekly).
1.


2.


3.
 

	Responsible Individual
	Identify who is responsible for data collection and validation.
1.


2.


3.
 

	Phase or Activity in which Collected
	Identify lifecycle phases or activities when this data is collected.

1.


2.


3.
 

	Tools Used in Data Collection
	Identify tools used for data collection.
1.


2.


3.
 

	Verification and Validation
	Identify methods used to verify and validate the data.
1.


2.


3.
 

	Repository for Collected Data
	Identify where the identified data will be stored.
1.


2.


3.
 


	Data Analysis Procedure (For Each Indicator)

	Frequency of Data Reporting
	Identify how often an indicator will be generated (e.g. monthly, weekly).
1.


2.


3.
 

	Responsible Individual
	Identify who is responsible for data analysis.
1.


2.


3.
 

	Phase or Activity in which Analyzed
	Identify the lifecycle phase or activity during which analysis will be performed.    

1.


2.


3.
 

	Source of Data for Analysis
	Identify the source of the data to be analyzed. 

1.


2.


3.
 

	Tools Used in Analysis
	Identify any tools to be used in the analysis.

1.


2.


3.
 

	Review, Report, or User
	Identify where the analysis will be reported and used (e.g. design review, monthly program review).

1.


2.


3.
 


	Additional Information

	Additional Analysis Guidance
	Provide any additional guidance that the measurement analyst should consider during the analysis.  Indicate related indicators or measures.  Indicate any additional decision criteria that may be considered at a later date.


	Implementation Considerations
	Provide any implementation considerations that the measurement analyst should keep in mind.  Identify any lessons learned or guidance.



� This Software Measurement and Analysis Procedure complies with the CMMI Measurement and Analysis Process Area.


� The measurement plan may be a separate document or incorporated into the Software Development Plan. In either case is must conform to the description in � REF _Ref458057870 \h ��Measurement Plan Requirements� on page � PAGEREF _Ref458057436 \h ��33�.


� An action taken as an direct result would be one in which a measurement indicator/threshold provides management with the first significant evidence of the need for action.


� An action taken as an indirect result would be one in which the measurement data provided management with additional data to support a management decision.
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