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Introduction

The Measurement and Analysis (MA) Process Area in the
Capability Maturity Model Integration (CMMI)* provides a
solid infrastructure for implementing a measurement program.
In this article we will describe the practices of MA and give
some examples of practice implementations.

MA Purpose

From the CMMI text, the purpose of Measurement and Analysis
is to develop and sustain a measurement capability that is used
to support management information needs.

The Specific Goals (SGs) and Specific Practices (SPs) in
Figure 1 describe the PA.

SG 1 Measurement objectives and activities are aligned with identified
information needs and objectives.

SP 1.1 Establish and maintain measurement objectives that are derived from
identified information needs and obijectives.

SP 1.2 Specify measures to address the measurement obijectives.

SP 1.3  Specify how measurement data will be obtained and stored.

SP 1.4 Specify how measurement data will be analyzed and reported.

SG 2 Measurement results, which address identified information needs and
objectives, are provided.

SP 2.1  Obtain specified measurement data.

SP2.2 Analyze and interpret measurement data.

SP 2.3 Manage and store measurement data, measurement specifications, and
analysis results.

SP 2.4 Report results of measurement and analysis activities to all relevant
stakeholders.

Figure 1 MA Specific Goals and Practices

When MA is implemented, objectives and measures are estab-
lished. Measurement results are then used to determine progress
towards these objectives. Typical symptoms that occur when
MA is not performed well include: few clear objectives;
numerous measures defined but not used; or objectives are
defined by rumor.

Next is a brief explanation of the Specific Practices.

SP 1.1: Establish and maintain measurement objectives
that are derived from identified information needs and

objectives.

Objectives may cover a broad range of issues such as budget,
deadline, quality and product performance. A few items that are
considered important for the business should be selected.

Objectives can either be qualitative or numeric. Usually,
objectives start out as ambiguous or qualitative phrases, (e.g.,
“Improve quality”’) and over time are refined as numeric targets,
(e.g., “Improve quality from 10 major defects per release to no
more than 5 major defects per release.”)

The CMMI text provides examples such as:
* Reduce time to delivery
* Reduce total lifecycle cost
¢ Deliver specified functionality completely
 Improve prior levels of quality
» Improve prior customer satisfaction ratings
* Maintain and improve the acquirer/supplier relationships

SP 1.2: Specify measures to address the measurement

objectives.

Specify measures means that the measures are written down and
made crystal clear. You can determine how well this practice is
implemented by performing a simple test. Ask five colleagues to
define “quality.” If they provide multiple, conflicting or
ambiguous responses, you know that this measure needs to be
clarified. When the practice is performed correctly, all five

people will refer to the same written definition.

SP 1.3: Specify how measurement data will be obtained and
stored.

This practice simply asks for a definition of how and where data
are collected. An example would be: “Every Monday, each
project manager collects actual effort hours expended on project

CONTINUED ON PAGE 2



IMPLEMENTING MEASUREMENT AND ANALYSIS (Continued from page 1)

tasks and stores in work-breakdown-effort.xls.” The frequency,
method of collection and storage location do not necessarily
have to be the same for each measure.

SP 1.4: Specify how measurement data will be analyzed

and reported.

This practice helps clarify what to look for in the data. For
example, should the measurement results lie within a range?
Should the trend be up, down or flat? Is there a threshold that,
when exceeded, triggers further investigation or corrective

actions?

Example metric for product integration

The last entry in Figure 2 shows an example from one of our

clients that measures the number of issues found when

developers release components to the integration team.

In this example, the organization instituted a simple measure

into the day-to-day flow of the project to detect problems being

passed from the developers to the integrators. The measure

allows problems to be detected early and acts as an ongoing
feedback mechanism for the developers.

Data Storage and

Objective Stakeholder(s) Metric(s) Collection Analysis Reporting
Mee all commitments Jennifer # Days early or lafe Collected every Monday. 1. 1f> 5 days late: Weekly staff meefing
Jim E:cg:fzﬂ('" milestone- Report to program manager | Monthly program review
Mary A5 Examine crifical path
Adijust resources?
Delegate work?
Simplify solution?
Slip deadline?
100% known defecis resolved Jennifer # Major with open status | Collected weekly via script [ 1. Open rate (new defects | Weekly staff meeting
i run on bugirack system open per week) <= close rate| yyonih :
Mlm database. (defects closed per week) LY prograim review
G Defect counts are recorded in | 2. # Major defects open = 0
Kurt bugtrack.xls
Reduce problems entering Jennifer Product-component handoff | For each product version, | 1. Score should be > 80,/100 | Monthly program review
integration by 10% Jim scorecard rating (defined in | store in: <productname>- | for all handoffs
scorecard spreadsheet) integration-scorecard.xls
Mary
Kurt

Figure 2 Examples of objectives and measures

Figure 2 provides some examples of objectives and measures.

Component Handoff Criteria  Coefficient Rule Used to Generate Score

These are defined in table form to keep the measurement
If one build breaks: 0, otherwise 100

If one component breaks the release: 0 for all
related components, otherwise 100

documentation concise. This table could be imbedded in a Component must build (Comp-build) 2

Component must not break the 2

project plan for project-level measures or created as a separate -
release (Rel-Build)

document for organizational measures. The analysis in the

. . 1 Component handoff must meet 3 If o handoff arrives after the deadline: 0,
example is rudimentary and will likely become more advanced deadline (On-ime) otherwise 100
over time. Component must not introduce 4 If one sanity check fails, as described in the
failures in sanity checks (Sanity Tests) Test Plan: 0, otherwise 100
Process for MA Component handoff document content 1 If some information is missing or inaccurate:
. . must be complete, as per current 0, otherwise 100
The p.roce.:ss to 1mple;ment M/.\ .w1ll. var.y. If there are many templte (Handoff Doc)
organizations or projects participating in the measurement Component label is correct - correct 2 If the label is applied to the wrong elements,

program and numerous objectives to clarify, the process might or is missing elements, or is the wrong

version: 0, otherwise 100

versions, correct elements (Label)
be larger and more complicated than if you are applying MA to
one small group of 15 people.

If the list of functions idenfified in the change
request does not match the list of functions
planned for this release in the release plan:
0. If the list matches: 100

Component changes correspond to the 2
release plan (In Plan)
In the beginning, the process might be as simple as completing

the table in Figure 2 with the appropriate stakeholders. For

more complex organizations, there might be alignment steps Figure 3 Scorecard Criteria

with other groups, more advanced analysis and more compre- CONTINUED ON PAGE 3

hensive reporting.
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IMPLEMENTING MEASUREMENT AND ANALYSIS (Continued from page 2)

During development, software components and files are completed and handed to the integrators.
The integrators check each component against the criteria listed in Figure 3 and derive a score.

The scores are then charted and communicated back to the developers (see Figure 4 and the
corresponding graph in Figure 5). The well-defined criteria helps the developers avoid
repeating many of the previously experienced problems. The developers also know that the
average scores over time are reported to the senior managers. This provides an extra incentive

to deliver quality components.

e . . Comp- Rel- Sani Handoff
The criteria are well maintained to Builg Build |On-time Testtsy Doc Label | InPlan | Score
avoid the integration check Coefhicient > > 3 2 1 > >
becoming academic. If the criteria Component1 | 100 100 0 o o o o 25
. - Component2 | 100 100 0 0 100 100 100 56
are incorrect or add no value to S OO o o o o 5 o 5 p
the project, a lessons-learned Bl Component 4
session is conducted and the Qi Component 5
&) Component 6
criteria are refined. Component 77
Average 27

Example Scorecard

Figure 4 Score examples for 3 components
Examples of three components being scored in Release R1 are shown in Figure 4.
The objective — “Reduce problems entering integration by 10%” — was made very visible by
the Scorecard measure. The measure provided an effective way to monitor the quality of
components entering the integration phase of a project. The criteria and corresponding scores

helped pinpoint corrective actions
100 |

needed.
90 |
Summary 80 |
. 70 1 ——+— Average
The Measurement and Analysis —4— Component 1

PA provides guidance on estab- ~ B~ Component 2

lishing a working measurement = =A- -Component 3

program. It emphasizes the need 401 Eompnne":
L | ~3#— Componen

for clear objectives and defined 30 —@ - Component 6

measures. Measurement results 20 |

are then collected and used to 10 |

assess progress towards these 0!

objectives. RL R2 R3 R& RS R6 R7 R8 R9 RI0O Rl RI12 RI3 R4 RI5 RI6

The best implementations of MA Figure 5 The scores of 6 components over 16 releases

focus on what is most important to a business. Time is spent refining meaningful objectives
and measures that provide timely insight so that corrective actions can be taken.

Footnote:
*The full CMMI source is at: http://www.sei.cmu.edu/publications/documents/06.reports/06tr008.html

SCAMPI HIGH MATURITY LEAD APPRAISER CERTIFICATION
The Software Engineering Institute has awarded the SCAMPI High Maturity Lead Appraiser certifi-
cation to Neil Potter. This certification recognizes Neil's expertise for determining that an organization
has demonstrated the capability to quantitatively manage its projects to produce high-quality,

predictable results at CMMI Maturity Levels 4 and 5. Benefits of this certification include recognition
from the SEI as a member of the select group of individuals who are setting the standards for the lead
appraiser community.




Practical Solutions for your
Project Challenges

(1 Understand customer needs. Clarify product requirements early.
This two-day workshop, IN SEARCH OF EXCELLENT REQUIREMENTS, teaches
software engineers, managers, requirements analysts and user representatives
how to gather, document, analyze and manage customer requirements for
software applications and solutions.

(1 Manage projects effectively. Meet project deadlines and reduce risks.
This three-day workshop, PROJECT PLANNING AND MANAGEMENT, teaches project
managers and their teams how to meet deadlines through better estimation,
reduce surprises using risk management, schedule work for better optimization,
understand and negotiate project trade-offs, and track progress.

[0 Meet project deadlines. Scope and estimate the project work.
This one-day workshop, PROJECT ESTIMATION, (a subset of Project Planning and
Management) helps teams develop more accurate estimates.

(1 Avoid schedule delays caused by needless product rework.
Find defects rapidly.
This two-day workshop, INSPECTION (PEER REVIEWS), teaches teams to efficiently
find defects in code and documentation. (Includes moderator skills.)

(1 Hands-on SEI CMMI. Perform a CMMI gap-analysis.
The following workshops are available:
(d SEI CMMI: Overview (half day), LEVEL 2 (one day), LEVEL 3 (two days)
(1 SEI INTRODUCTION TO CMMI (three days)

(1 Identify critical changes to improve organizational results. Benchmark
against the CMMI.
A PROCESS APPRAISAL examines your organization’s engineering and
management practices and generates a focused list of the critical areas for
improvement. Our SEl-authorized Lead Appraisers conduct customized CMMI-
based appraisals.

O Goal/problem-based improvement.
This two-day workshop, MAKING PROCESS IMPROVEMENT WORK, provides a
systematic approach for organizations to improve their development capability.
It includes: getting management support, focusing the organization on the critical
issues, planning the improvement and effecting change.

(1 Manage your subcontractors.
This one and one-half-day workshop, SUBCONTRACT MANAGEMENT, teaches
engineers, managers and subcontract managers how to define a product to be
outsourced, write a subcontract management plan, select appropriate vendors and
manage the project to completion.

(1 Tailored assistance. Dedicated phone-based assistance.
This service consists of customized education and coaching on your specific
problems (e.g., meeting deadlines, quality and cultural change.)

Detailed information on our services is available at www.processgroup.com.
Contact us at 972-418-9541 or help@processgroup.com to discuss your needs.

Come see our book!

Also available in Chinese and Japanese.
See www.processgroup.com/tpgbook.htm

Here is the book’s Table
of Contents:

Foreword by
Karl Wiegers

Preface

Acknowledgements

Chapter 1. Developing a Plan

« Scope the Improvement

+ Develop an Action Plan

« Determine Risks and Plan to Mitigate
« Chapter Summary

Chapter 2. Implementing the Plan

+ Sell Solutions Based on Need

« Work with the Willing and Needy First

« Keep Focused on the Goals and Problems

+ Align the Behaviors of Managers and
Practitioners

« Chapter Summary

Chapter 3. Checking Progress
« Are We Making Progress on the Goals?

« Are We Making Progress on our
Improvement Plan?

« Are We Making Progress on the
Improvement Framework?

« What Lessons Have We Learned So Far?
« Chapter Summary

Conclusion
Appendices

References

The Process Group
Telephone number: 972-418-9541
Fax number: 972-618-6283

E-mail: help@processgroup.com
Web: www.processgroup.com

POST back issues are on line




