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What is PSM?
e

e Practical Software and Systems
Measurements is:
- A Process for creating a project’s software
measurement plan.

- A support organization, PSM Support Center

e provides coordination, training materials and
communication.

e Cooperates with SEl and USC CSE to align processes.
- Tools needed to use the process effectively.
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PSM - Practical Software and Systems
Measurements

e A Foundation for Objective Project Management.

e Presents a proven approach for defining and
implementing an effective measurement process for
software and system projects.

e The goal of Practical Software and Systems
Measurement is to provide project and technical
managers with the quantitative information required
to make informed decisions that impact project cost,
schedule, and technical performance objectives.
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PSM Origin
.|
e The DOD Office of the Joint Logistics
Command published their Practical Software
Measurement study in 1996.

e PSM Process and Measurement Principles
were derived from studies of DoD
procurements.
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Reasons for measurements
]

e Project oversight

e Outsourcing management
e Planning accuracy

e Reliability forecasting

e Understanding of larger and more complex
projects

e Process improvement
e Etc.
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Measurement supports the skills of the PM
.|
e Examples:
Risk management
Delivery of objectives
Financial reporting and forecasting
Effective communications
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PSM Measurement Principles
.|

e PSM process is built on 9 principles of
measurement derived from the JLC96 study.

- Experiences were based on both successful and
unsuccessful projects.
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Measurement Principles iice 1)
.|

e Use project issues and objectives to drive the
measurement requirements.

- The differences in projects are reflected in their
measurement needs.

- Issues are gathered from all stakeholders.

e Define and collect measures based on the technical
and management processes.
- PSM is not one-size-fits-all.
e Lifecycle agnostic.
e Based on the project at hand.
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Measurement Principles iice 2
.|

e Collect and analyze data at a level of detail
sufficient to identify and isolate problems.
- PSM planning begins at project initiation.

e Implement an independent analysis
capability.
- The whole team needs confidence in the
measurement products.
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Measurement Principles iice 3
.|
e Use a systematic analysis process to trace
the measures to the decisions.

- PSM measures are planned (chosen) to be a part
of the decision making process.

e Interpret the measurement results in the
context of other project information.

- Measures only show what they are chosen to
show and do not reflect the entire environment.
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Measurement Principles iice s
.|

e Integrate measurement into the project management
process throughout the life cycle.
- Measurements come and go during a project.

- Choose measurements appropriate for each phase and
distribute them when they are valid.

e Use the measurement process as a basis for
objective communications.
- Trusted measurements allow a common basis for decisions.
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Measurement Principles iices)
G
e Focus initially on project-level analysis.
- Organizations need to understand projects before

attempting cross project comparisons

e A measurement system change can have large
unexpected impacts which require support for
institutionalization.

e Cross project data validation takes time to establish.

- Keep changes within the organization’s ability to
accept change.
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PSM Process
G

e Start by gathering

User Feedback

project issues (also Mo Technical and

called Information vesas Management,  soysis esuts

Needs) Processes |
e Tailor measures to Core Measurement Process

issues within the
existing process

H . . Establish and Megsurement Plan
environment in project S Plan Perform
planning. Commitment MR Measurement Measurement
Analysis
* Perform measurement Resuifs and
Performance
e Evaluate (mprovement Actians Evaluate Measures
measurement. Scope of PSM Measurement
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Tailoring Measures from Issues

°Tai|oring begins Risk Management and
. Financial Management Flans
with Issue
Identification.

Identify and
Prioritize
Project Issues

Project Characteristics
Information Needs ~— ——
Impravement Actions

+— New [ssues

*Issues flow from
the project team.

Select and

Spml‘iﬁ::iecr s
*Measures are A .
chosen in light of Wt (R | e
the project’s Wﬁ__j Management Pian
process.

Figure 1-3. Tailor Measures Activity
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Issues to Categories
G

e Issues (usually) fall into 7 PSM Analysis Model

Categories ([ e | [ - ]
- Schedule and Milestone
Progress

- Resources and Cost

- Product Size and Stability
- Product Quality m
Progress
S

- Process

- Technology Effectiveness Gy —@

- Customer Satisfaction
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Issue to Category to Measure

e Measures are related to
issues via a category
list.

Resoumes and

rocuct Sz
et Sanity

Pt Quaty

Efactivenass

Custamer
Sasstmcton
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Issue to Category to Measure

e Measures are related to
issues via a category
list.

Look at one Issue
Area as an example.
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Categories to Measures

Incremental
Capability

Common Issue | Measurement Measures

Areas Categories

Schedule and Performance Milestone Dates
Milestone Critical Path Performance
Progress Work Unit Progress | Requirements Status

Problem Report Status
Review Status

Change Request Status
Component Status

Test Status

Action Item Status
Increment Content -
Components

Increment Content -
Functions
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Selection of Measures

e Meets needs of the project.
e Appropriate for the project.
e Data availability

Effort.

Accessibility.

Timeliness.
Integrity.

e Effectiveness at identifying problems.
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Measurement selection
]

*Select measures via a consistent process

*Document the selection

Measure Selected How Measured Reason not selected
Process audit Yes Audit issue closure is
findings required for

milestone completion

Reference model No Business goals, not
ratings (CMM, managed by a release
CMMLI, ISO-9000) project.
Productivity No Tracked at the product
level.
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Construction of Indicators
C ]

B H Measurement Data Project
I d e ntlfyl n g Concept Measure source Criteria Phases | Status
th e source Milestone Start and Project Activities All Used,
dates Completion managem | complete auto
and status of of Tasks — |ent
tracking
each system
Requirements | Completion Review Critical 1 Used,
m e as u re . status of review database documents manual
Requirements | Number and Change Number 1,2,3 New,
change rate of request open per manual
changes database status,
Number of
updates per
month
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Measurement Construction
Gl

e Information is the
result of combining i
measures into
appropriate Indicators.

Charts.
Tables.

information

—_— S

indicator

—

. S

Derived
Measure

e
Base
Measure

(U :

Attribute

- &
Measurement
Construct

—
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Measurement Specification
. |

Who,
What,

Where,

When,
Why &
How.

General Measurement Specification Table
Common Issue Area: All

This table provides measurement specification guidance that is applicable to all measures. It augments the specification
qguidance in the individual Measurement Description Tables. It helps to define overall data and implementation requirements for
all sample measures in this Guide.

Specification Guidance

Data Types - Measurement data representing plans, changes to plans, and actual values should be collected and reported
for each measure. Update plans and estimates on a regular basis.

Measurement Definitions -|dentify the actual measurement definitions and methods used for each measure. If these
change during the project, the definitions and interpretations should be updated and provided to the project office.
Cifferences in estimation methods and the way that actuals are counted should also be identified, including the “exit”
aiteria for counting actuals.

Data Dates - For each measure, identify both the date that the measurement data was collected, and the date that it is
reperted. The data should be provided in a timely manner. The difference between the collection date and the delivery date
should be minimized.

Measurement Organization -|f more than one organization is involved in developing the system for a project,
measurement data should be collected from each crganization and identified by source. Identify different definitions for the
same measures.

Project Phase - Measures that are selected and \nlegraled into the project are applied to all life-cycle phases; include

project plannin; and Throughout all project phases, measurement plans and
estimates should be continually updalsd and repnned

Collection Periodicity - Measurement data should be collected on a periodic basis {nct event-driven). Most projects
collect measurement data monthly, but the frequency can be adjusted as necessary. The pericdicity for selected measures
may be moedified to meet process constraints.

Data Reporting Mechanisms - |dentify the reporting mechanisms for delivering data to the project office. Every effort
should be made to establish the resources necessary to transfer the data electronically on a periodic basis.
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Sample Measurement Template
G,

PSM Guidebook
contains
templates for
the fifty
measures in the
ICM Table.
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’ Review Status asue:

Category:  Work Unit Progress
Schedule and Proaress

The Review Status measure counts the number of reviews successfully completed, incuding both supplier and acquirer reviews,
The measure provides an indication of progress in completing review actities

Project Application

Process Integration o Cumulative time spent n reviews

Usually Applied During «  Component being reviewed

Typical Data ltems
Used on medium to lerge projects " Number of reviews
o Number of reviews completed successfully

Easy to collet iffomal reviews are a part of the
Gevelopment process Typical Attributes

o Type of review

Requirements Analysis (Estmates and Actuals) o Increment
Design (Estimates and Actuals)
mplementation (Estimates and Actuzls) Typical Aggregation Structure
ntegration and Test (Estimates and Actuals) " Component

. Adtivity

Typically Collected for Each
s or equivalent

o Activity

Alternatives to Reviews Include
«  Inspections

o Walkihroughs

Count Actuals Based On

« Completion of review
« Resolution of all associated action tems

This measure answers questions such as:

Are development review actiities progressing as
scheduled?
What components have filed their review?

M. Muehlhausen 6/6/2007

Implement the Measurements

Used during the
Implementation
phases of the
project.
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Measurement
Plan
\» Collectand |* ===

Process Data -
Periodic
Assessment

‘\:Je:a

New Issues «<——— Analyze \.

> Issues |
]

7 \:nfarmaﬁon |
/

Project Context A Questions y
Infermation N 7
Make R
Risk Management and Decisions ctions

Financial Performance Results
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Evaluate the Measurements

Conflrm that the Estimation
measurements are
1 Schedule and Progress
effeCtlve " Resources and Cost
Growth and Stability
Performance Deve;:’:::j;?:::me Feasibility
Ana!ysis Technical Adequacy Ana!ysis
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PSM Tools
G

e PSM support Center offers a few tools to
support process implementation:
- Text book and Guidebook — See reference slides.

- White Papers on Implementation, use in various
domains and Experience Stories.

- PSM Insight — Process tool for the PC.
- RUP Plug-in - for Rational Unified Process users.
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PSM Insight
.|

e PC based process and data management
tool.

e Supports the execution of the process across
the lifecycle.

e But: Insight is not required.

- PSM can be done with pen and paper or your
existing desktop applications.
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Insight
.|

. CTErT— x
e Insight is: | —

- Distributed for no
charge (sign-in
required).

- Supported by
tutorials and full
documentation. Version .22

- asingle user
program that will
run on a network. et b b S
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Insight main window

[ psM Insight - TS i 1ol x|
Fie Lists Windows Help

&
Projects || lssues | Mapping  |CM  Stuchwes Atbutes || Data  Indicators
E¥project List o A
A = = o0 G & g ?
Add  Edt Deee Open Close  Pack  Unpack Bepot  Help  Close
OpenProject:  THMS Project:

Thesis | s

Deseription:

Release 3.0 A new version of the database management system (DBMS), one of the commerciakaff-the-shelt (COTS) safware products used within
TNMS, il b nstalled to imprave performance and add capabilty. Along wilh the: COTS upgrade, the: cganizaion of network rfoimakion vl be
changed in the database to mprove overall system perfomance and to take advantage of new data integrty enhancements available with the revised

Tucker Netwark Management System [THMS] has 5 saftware configuration items (Cls). Only 4 of the software Cls need significant modification for j
DBMS. This wil be usehul in supparting same of the new requiements for the netwark management applications. The other 3 software Cls that wil be j

Comments:

£l

H
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Insight - Issue entry

roject-Spe:

) =101 x|
Add  Edit  Delate

EH
Beport  Help Cloze

Open Project:  THMS Project-Specific lssue:

- |Staff A ailability

Uszer 5atisfaction with THMS
Delivered Product Exceeds E stimates

Description:

The prime contractor has had difficulty -
keeping key personnel working on THRS to
the lewvel of effort bid for the job. Deliveries of
Release 2.0 and 2.1 software were late when
theze individuals were not participating full-

time in deweloping the upgrades.

NE e

L]
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Insight — Issue mapping
.|

e Map Issues to the Issue Areas in the |-C-M
table.

-l

= Ak - s ?
Map Add  Remove Report  Help Cloge
Open Project:  THRS Common and Project-5 pecific |ssues
;I Schedule and Progress =
| Resources and Cost

A
Growth and Stability
Product Qualiy
Development Performance
Technical Adequacy
Technology Effectiveness
Cugtomer Satisfaction

El [

7l Zl
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Insight — Issue to Measure Mapping
.|

e Measure to Issue + - ou -
E| Schedule and Progress ’m
~Technical Adequacy

Add Edit  Assign Delete
El- Milestone Perfarmance
E Description:
Wark Unit Py T ——
—— The Milestone Diate
SSOUIEES and ~os measure provides &
Growth and Stabilty (G et of e
Product Quality schedule slips at th
Technalogy Effectiveness

Comments:

Area mappl ng Open Project: TNMS Measure:
.
-Dewelopment Performance
-Customer Satisfaction

-

2
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Insight - Project Functional Mapping

e Project
characteristics and
activity structure is
mapped into
Insight.

2 structure List

= He
Add Edit Assign  Delete

Open Project:  THMS “Wal
= 5w Component ;I ,E
. E-Computer Softwars Configuration tem

ank.> Des

Datsbase Mat System —
Al Cls (RFF)
Build/Erngr Metwaork.
Hetwork Control

i Plan Metwark.

H Computer Software Unit
- 5% Function Con
- 5 Process Activit _—
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Insight - Attributes

:
e Setting up data R —
attrlbutes for Add Edit  Asgzign  Delete

. . Open Project: THMS
prOJ eCt traCkI ng .- Comective/Preventive Sctions Flequired -
Cuztomer activity '\When Problem Discoverd

Database Name

Dearee of Schedule Dependency
Delivery Status

Design Specification

Dizcovering Activilp

“Inzpection

~Unit Test
End-se Environment
Escape Type LI

|
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Insight — Data to Indicator Mapping

e Selecting the data
indicators.

e Data can be
entered or
imported from text
files or
spreadsheets.

Open Project:  THMS
Schedule and Progress

=
Resources and Cost
Growth and Stability
Product Quality
E-Defects
Development Performance
Technical Adequacy
(=

Technology Effectiveness
Custorner 5atisfaction

-

7l
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Insight - Input the data for the measure
.|

Data for Open Defects:
1ol x

o o8 7 v

Copy Save Emal Bepon Help  Close
[Fae = WEH K 6T M E
I 1 = > 133 2] + - - e e (o}

bae | fopdmSdnce | memedscud | Oenicton Yersion 5P iy P |
P 471398 Buld/Engr Metwork Actual Fiime w3l 1-Urgent Inspection
|_|1/14/1998  Build/Engr Network Actual Prime w30 2-High Inspection
| 1121398 | Build/EnarNetwork  Actual Prime w30 IMedium Inspeetion
| [1/1241398 | Buld/ErarNetwork  Actusl Prime w30 4Low Inspeetion
| [1/14/1398 | Database Mgt System  Actual Sub w30 1-Urgent Inspection
| [1/14/1398 | Database Mgt System  Actual Sub w3l 2High Inspectian
|_|1/14/1998  Database Mgt Spstem  Actual Sub ¥3.0 FMedium Inspection
| [1/12/1398 | Database MatSystem  Actual Sub w30 4Low Inspeetion
| 1141338 | Network Contiol Actusl Prime va0 1-Urgent Inspeetion
| [1/14/1398 | Wetwork Cantiol Actual Fiime w30 2High Inspection
| [1/14/1398 | Metwork Cantiol Actual Fiime i FMedium Inspectian
| [1/14/1998 | Network Cortrol Actusl Prime w30 4Lon Inspeetion
| 1121398 | Plan Network Actusl Prime w30 1-Urgent Inspeetion

| 114141338 Plan Network Actual Fiime ¥30 2High Inspection -

41§ _>I_I

Date on which measurements were taken, | [ Records: 260
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Insight - Select Charts

e Charts are built + a =

Add Edit Delete Copy  Show

from the |ndlcat0rS Open Project:  THMS
. Schedule and Progress
the project needs.

| v

Resources and Cost
Growth and Stability
Praduct Hualiy

igh Priority Open Problems by Cl
-Smerfs3
Development Performance
Technical Adequacy
Technology Effectiveness
Customer 5 atisfaction

Indicators LI
7|
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Chart display
.|

f"."-!Problem Report Status - Overall Project g =] ]

Graph Ilable | Annotatlonsl

= ?
C h a rts Coppy  Save Emal RBepot  Help  Close
LlhlEﬁlﬂECﬁEB?A Eﬁ:&ﬂ‘ﬂﬁl-i-lh—‘l BIQ

can be
. d Problem Report Status - Overall
viewed, Project
mailed, =
exported [EERET el
as data
fl IeS b Jaun a8 Mar 95 Mary 96 Jul 88 Sep 95 Mo 98 Jan 99 Mar 99
etc.
& SV Problem o SV Problem ¥ S%Y Problem
Reports Reports Closed Reports Open
Discoveraed
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Insight - Additional chart format
.|

E’Elmplen1entation Progress by CI ;Iglﬂ

Graph Ilable | gnnotatlonsl

Bz By = &5 7 &
Ern.

Copy Save Emall Heport Help LCloze
oty 6] e | | amc| 3] BR| ] || me| 3| wEE|o|ed| 2] ®IQ

Implementation Progress by CI

Database Mot System Metwork Control
Build/Engr Metwork Plan Metwork

Cl (Data

Actual Dev Plan

41 PSM - Measurement Framework for Software Development C-SPIN M. Muehlhausen 6/6/2007

Where PSM can be used
C ]

e The default use is to establish a new
measurement plan for a project.
e PSM also works for other issues.
- Validation of an existing plan
- Process Improvement
- Audit preparation
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Measurement Plan Validation
]

e Are existing institutionalized measures
suitable?

- PSM suggests measurement concepts opportune
for the project
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Process Improvement
.|

e What measures can solve existing problems
for a project or project subteam?
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PSM for ISO Audit Preparation
.|

e Processes in use need to be shown relevant
and effective.

e Measurements are to be selected using a
defined process.

e PSM can be used to satisfy these
requirements.

e PSM data would be in the evidence book for
the auditor’s review.
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PSM Support

e PSM support Center at
http://www.psmsc.com

e PSM Guidebook and text — see references

e PSM Insight program for planning and
execution phases of the project

e PSM training and certified trainers
e PSM Conference each summer

e Documents and Technical Working Group
reports on website

46  PSM - Measurement Framework for Software Development C-SPIN M. Muehlhausen 6/6/2007




Q

uestions ??
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