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Agenda

» Why Measure?

» Attributes of a Successful Measurement Program
» Standards and Methodologies

» Capability Maturity Model Integration (CMMI)

» Measurement Process — Practical Software and System
Measurement

» RUP Overview

» Proposed PSM Plug-in for RUP
» RUP Phases and Information Categories
» Measures within PSM/RUP
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Why do we measure?
» Communicate effectively
» |dentify and correct problems early
» Make informed trade-offs
» Track specific project objectives
»Manage risks
» Defend and justify decisions
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Attributes of a Successful Measurement Program

» Organizational commitment

» Organization uses the results

» Measurement process is well planned
» Measurement collection is automated

» Measures are objective and unambiguously
defined

» Measurement process is continuously improved

» Results are communicated
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Standards and Methodologies

ISO/IEC
15939

PSM - Practical Software and Systems Measurement
ISO/IEC 15939 - Software Measurement Process
CMMI - Capability Maturity Model Integration-M & A
ISO 12207 - Software Life Cycle Process

ISO 15288 — System Life Cycle Process
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ISO 14598 - Software Product Evaluation
ISO 15504 - Software Process Assessment
ISO 9126 - Software Product Quality
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Capability Maturity Model Integration (CMMI)

»Models containing the essential elements of effective
processes

= CMMI is not a process!

» Provides guidance for improving processes and
ability to manage development, acquisition and
maintenance

» Assess at different levels of process maturity or
capability

» Two Models

= Staged Representation
= Continuous Representation
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CMMI Staged Representation

» Assess process maturity

Maturity Levels: Maturity Le vels

Leve|1 Inmal MMnMn1 Nmmmni [Nmmhnn]

Level 2 Managed e

mmmm||m
Level 3 Defined
Level 4 Quantitatively

Managed Figure 1: CMMI Model Components msosxoator. T1o4

|
mm H Verifying |
mmmmmn Implementation

Level 5 Optimizing
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CMMI Continuous Representation

» Assess process capability

Capability Levels:

[Pro-nmArea1 ] Process Area 2 [Prn-cannraan |

Level 0 Incomplete
Level 1  Performed
Level 2 Managed

Level 3 Defined l‘% SR

Level 4 Quantitatively
Man ag ed Figure 1: CMMI Model Components useaspater r1e3

Level 5 Optimizing
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CMMI Level 2 (Staged) Key Process Areas

» Requirements Management
» Project Planning

» Project Monitoring and Control

» Supplier Agreement Management

» Measurement and Analysis
» Process and Product Quality Assurance

» Configuration Management
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CMMI

Measurement & Analysis Process Area

» Specific Goal 1. Measurement objectives and
practices are aligned with identified information
needs

» Specific Goal 2: Measurement results that address
identified needs and objectives are provided

Project Monitoring & Control Process Area

» Specific Goal 1 Actual performance and progress are
monitored against the project plan
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PSM Measurement Process Model

Technical and 1 User Feedback
rTr— Mana gemen t Analysis Results
lzsues Processes
I __________________ q
I ( Core Measurement Process N |
Establish and Measurement |
| Sustain Plan Plan Perform
. Measurement Measurement
| Commitment New I
Issues I
| \_ alr
Analysis I
I Results and
Improvement Performance I
I Actions Evafual‘e Measures
| Measurement |

Scope of PSM
| -
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Establish and Sustain Commitment

Define Obtain Communicate
Scope Commitment Commitment

Assign Commit
Responsibility Resources
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Plan the Measurement Process

Define Collection,
Select Analysis,
Measure Reporting
Procedure

Identify
Information
Need

—_— -——_—_—_

Define Criteria,

Threshold for Review

Measurement
Tasks

Acquire and
Deploy Tools

Evaluating
Measure
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Perform the Measurement Process

Integrate Communicate

Procedures Results
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Evaluate Measurement

Identify
Measurement
Process
Improvements

ACEL
Measures and
Process
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Six Best Practices

Best Practices
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The Rational Unified Process

RUP is an industry-wide process platform that provides you
with software development knowledge, guidelines, templates,
and examples for every member of your team.

Rational
Unified Process®

| Q) Search | 12 print

Em Where Am | e =

|'| m ; Eﬁ\rer\riew
Analyst | Develaper Rational Unified Process: Overview
Team | Tester
Managerl Production and Sunnort
# Dougs RUP  Getting Started Phases
| Getting Started Disciplines | |Inception|| Elaboration | Construction || Transition |
I !

=
Q} Mavigating the Process Business Modeling H H
9F BestPractices Requirements ! :

@wm Process Structure

€ Process Essentials Analysis & Design ma—-.__
@ Conceptual Road Maps
&P References Implementation L e

@D Wihat's New Test —— .

¢ About Rational Unified Proce Deployment
@ ~dditional Resources

Configuration i
& Change Mgmt e e —

Project Management | s | I

Environment ‘i_"‘ .E___
Const || Const | Const || Tran || Tran
N EXEE N S A

Iterations

Click on an area of the screen for more information.

The Rational Unified Process® or RUPE product is a software engineering process. It provides a disciplined
approach to assigning tasks and responsibilities within a development organization. Its goal is to ensure the
production of high-guality software that meets the needs of its end users within a predictable schedule and
budget.

The preceding figure illustrates the overall architecture of the RUP, which has two dimensions:

4 | 2| ® The horizontal axis represents time and shows the lifecycle aspects of the process as it unfolds. This first |
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Configuration Tools: Right-Size the Process Platform
Partners Core RUP Customers

Technology Plug-In Core Plug-In Core Plug-In Project Plug-In
Tool Plug-In
Core Plugin | Core Plug-In Company Plug-In

For a complete list of available Plug-Ins, see www.rational.com/proa rup
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Customization Tools: Rational Process Workbench

» Drag & drop functionality
allows easy creation
of Plug-Ins

» Open and extensible:
Based on OMG
SPEM (Software Process
Engineering Meta Model)

» Automatically generates
and packages Plug-Ins

DBIECT MAMNAGIMENT GROUP
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Configuration Tools: RUP Builder

Add new Plug-Ins
Enables project on Demand “Right Size”
managers to -I§ RUP Builder- Configurati-#®hfiguratTs O L epOSTory rup Via CheCkbOX

S e | e Ct i V e I y Configuration Repository  Plugins Help
Egi 1} LresEle GemiE @Seled Technology and process plug-ing, and ensure process components associsd 1 @re sppropriste for your project

[T . ” : [ 21 Select P
rl g ht-s Ize th e I r 5 R Procezss Plug-In Chaices Selectable Process Components %

(5 3) Eclit Yiews

. ) o ; =-[%] RUP =-[%] RUP
izq 4) Publizh Process T n H
prOJeCt S process Efi ) Fo |7 Formal_Resources b Formal Resources
-~ [ 2] Infarmal_Resources = Informal Resources
-~ =-[8 Psm

1 - 7 [¥] rup_dotnet_plugin = F 88 Measurements
V|Sua| Iy CO nflg U re ] rup_jZee_plug_in 2 Measurement Analyst
= [ 1#] rup_uw_maodeling_plugin psm_project_manager_pin (contributes to; Project Manages)
pProcess

Measurernent Plan
Information Meeds List

Measurement Analysis and Recommendations

pakn_project manager_assess (contributes to: Project Manager)
ﬁ pam_project_manager_cin (contributes fo; Project Manager)

5 pam_test manager_meas fcontribules to; Test Manager)

~[] Measurement Specification

Check consistency
among Plug-Ins

Create Your Own

Generate new PSM Process
RUP Configuration Configurations

I d] |+

For more process pluging go to: EUP Plug-In Fxchange

Status: |
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Community/Marketplace: Rational Develope

RUP Plug-In Exchange
Ra:iloxlo k allows uploading and
downloading of Plug-Ins

= Rational Tools = RUP

SEARCH SITE:
RUP [ om0 Welcome
BUP Knowledge Center: Your
Advanced Home Paie for RUP Product
Support
Ask Dr. Process Here you will find current
o Development Resources _ suppart materials forthe
o Rational Tools Dr. Pracess: Can | use the RUP for 4 three-person project? Rational Unified Process
o ClearCase Atone time or another, most Rational custorners apply the RUP to projects being developed by product, and more.
a Cle_arGuesi ) teamns with fewer than ten members. Many of these projects last three or four months and involve
o PurifyPluz Family three to seven team members. Dr. Process shares his wisdom gained fram warking with Please spend a minute
:Eggg'mpm customers on these kinds of projects. completing our survey ahout
oRUP software maintehance and
o TestStudio distribution.
O Rational XDE
o RDA Exchange Downloads
o RUP Plug-In Exchange /A0l ™"
o Support Central & Quick Tour Through RUP v2002 Test Discipline Viewlst +®5 Recommended Sites
:Es;::t’;';::':::rm Yantto take a look atthe new features of the revized Test discipline in RUP version 20027 If g0,
o UML s check outthis demo. When you're finished, you'll understand the new features, be ahle to explore the More RUP and Process
o IEEE Computer Soci est dizcipline, and determine which testing practices might be useful foryour own projects. Information on the Web
o 1BM
o NET FUP V2002 Tree Browser Patch far Metscape 6.2 and Abave
o J2EE he RUF tree brawser lets you navigate the cantents of RUP using Metscape versions 6.2 and
o Embedded Devg BRT.
o Web Developr EoO 4 Training
0 Training Cel dohe Framehtaker Templates for RUP version 2002
Ll S cluded here for download are the FrameMaker templates for the Rational Unified Pracess version Rational Unified Process
pad provides the complete list of artifact termplates for Framemaker ifyou prefer not Fundamentals

RUP Knowledge Center and i e
DiSCUSSion Forum PrOVide | plug-ins for recently announced RUP w2002, please see the RUP Exchange. PRJ110: Principles of
Targeted Conte nt and rorace Anildar Prorase Mananar's Guida HationalUnified Froce=s |

Community
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Additional Role — Measurement Analyst

— Rational : dEEE
Unified Process® — i Glazsary | * Feedback | @ About
| CL Search | Q Print

Where Am | ee Sets 1=

) .o Ehﬂeasurements * r'_'?’hﬂeasurementﬁnalyst
fiw i} L

analyst | Developer Role: Measurement Analyst
Team | Tester

Managerl Froduction and Sunport ) o N
# Dougs RUP  Getting Started [ Begin describing the Measurement Analyst role responsibilities / purpose here |

H Getting Started

B Owerview

{Z‘} Mavigating the Process
TF BestPractices Topics

@ Process Structure heasurement Measurement  Measurement

@ FProcess Essentials H[ inti Analysis Specification Flan
ESCHpTIon .
@ Cnnceptual Eoad Maps u Belated and Recommendations
EP References T e . o
B What's New B Siaffing esponsible For
¥ About Rational Unified Prace O Eumiles +

@ sdditional Resources Reading

(o Measuraments
,f: hie rerment Ana O D D D

Measurement Plan Evaluate Perform Plan Meazurement
Infarmation Meeds List Measurements heasurement
Measurement Analysis a Measurarnent [
B Weasurement Specificati Analyst
m Measurerment ¥
Modifies
Sl
Froject
Measurements

Nacrarinkiam
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Measurement Analyst Activities

Role: Measurement Analyst

[ Begin describing the Measurerment Analyst role responsibilities f purpose here |

» Plan Measurement

» Perform Measurement ™=

m .- nalysis
Description and Recommen dations
B Felated

» Evaluate Measurements  fimais

B Staffing
W Fyrther +

- DD D

Ewvaluate Ferform Flan hdeasurement
leasurements e asurement

Responsible For

Messurament
Analyst

4
kodifies

—
Froject
Measurements
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Rational
Unified Process

Project Manager Discipline

[ i o
Analyst | Developer | # Dougs RUP
Froduction and Support | Team | Tester
Getting Started Manager

@m Concepts
@ Whitepapers

__+ Develop Business Case

_ Plan Phases and lterations

__ ldentify and Assess Risks

__ Develop lteration Plan

- Assess teration

—__ Define Manitoring & Cantrol Processes
—__ Develop GQuality Assurance Plan
—__ Develop Problem Resolution Plan
—__ Develop Risk Management Plan
—__ Develop Product Acceptance Plan
—_ Compile Software Development Plan
—__+ Prepare for Project Close-Out

—_ Prepare for Phase Close-Out

—__+ Handle Exceptions and Problems

— _ Define Project Qrganization and Stafiing
—__ Initiate Project

—__ Acguire Staff

—__ Schedule and Assign YWark

—__ Initiate lteration

—__ Develop Measurement Flan (PSh)
—__ Report Status (PSKM)

—__+ Manitar Project Status (PSM)

,fj' Change Contral Manager

‘fj' Configuration Manager

2 TestMananer

‘fj' Deployment Manager

2 Process Engineer

‘fj' Management Reviewear

#48 additional Roles

M Froject Managemant

E Configuration & Change Management
B Ervironment

~f) Artifacts

4}, Tool Mentors

@ Additional Resources

. Measurements

4 | »

3Pro]ec{ Manager

Role: Project Manager

The Project Manager role plans, manages and allocates resources, shapes priorities, coordinates interactions with
customers and users, and keeps the project teamn focused. The Project Manager also establishes a set of practices that

ensure the integrity and quality of project artifacts

Topics
Froduct
B Description Acc;r;:"ce
B Ralated
Inforrmation
W Stafiing Business
B Further Case
Beading

Q

U

Problem Measurement
Resolution Flan
Flan
Iteration Sothware
Flan Development
Flan

Froject Issues List  Wok Order  Information
Measurements MNeeds List
Risk List Status Iteration Ridh Quality
+ t Man
Flan Flan

-

Responsible Far

1+

Manitor
Froject
Project ~ Statss
o D D D D D D D D
Manitor Define Initiate Acquire Schedule Initiate
Froject Froject Froject Staff and Assign  lteration
Statuz Organization M
and Staffing
Dewvelop Dewvelop Dewvelop Compile Develop Frepare
Froblem Risk Froduct Software Measurement for Project
Resoluti Man t pt. D lop t Flan Close-0Out
Flan Flan Flan Flan

U

Develop
Busziness
Case

o o >

Flan Phaszes Identify
and Iterations  and Assess
Righs

Develop Psgess Report
Iteration Iteration Status
Flan

Develop Report
Measurement Status
Flan
Frepare Handle
for Fhase  Exceplions
Close-Out and
Problems
Define Develop
Monitoring Quality
& Control Assurance
Frocesses Flan
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Standards and Methodologies

ISO/IEC
15939

PSM - Practical Software and Systems Measurement

ISO/IEC 15939 - Software Measurement Process ISO 14598 - Software Product Evaluation
CMMI - Capability Maturity Model Integration - M & A ISO 15504 - Software Process Assessment
ISO 12207 - Software Life Cycle Process ISO 9126 - Software Product Quality

ISO 15288 — System Life Cycle Process RUP - Rational Unified Process
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RUP Phases & Information Categories

» Schedule and Progress

» Resources and Cost

» Product Size and Stability
» Product Quality

» Process Performance

» Technology Effectiveness
» Customer Satisfaction
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RUP Phases & Information Categories

Inception »Schedule and Progress » Process Performance

> Resources and Cost

Elaboration »Schedule and Progress » Product Quality
»Resources and Cost »Process Performance
»Product Size and » Technology Effectiveness
Stability

Construction »Schedule and Progress » Process Performance
» Resources and Cost » Technology Effectiveness
»Product Size and » Customer Satisfaction
Stability

» Product Quality

Transition »Schedule and Progress » Customer Satisfaction
» Resources and Cost
» Product Quality
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Information Need May Vary During Lifecycle

» Pre-study/Inception
= Monitoring requirements

» Feasability/Elaboration
= Examine architecurally critical requirements
= Examine progress in requirement’s level of detail
= Use case progress

» Execution/Construction
= Monitoring open defects
= Status of change requests
= Requirements churn
= Test progress
= Code churn
= Tasks being completed on schedule (or earned value)

» Execution/Transition
= Trend of open defects
= Code churn
= Number of tasks completed late
= Customer reported defects
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Information Needs/Sample Measures

Inception

Schedule and Progress

Resources and Cost

Process Performance

Task Completion

Requirements Status

Business Use-Case Model Status
Use-Case Model Status

Design Model Status

Staff Level, Turnover
Earned Value — BCWS, BCWP, ACWP, SPI, CPI, SV, CV

Requirements-Design Traceability
Requirements-Test Case Traceability
Model Elements (e.g., Activity, Diagrams)

Elaboration

Schedule and Progress

Resources and Cost

Product Size and Stability

Product Quality
Process Performance

Technology Effectiveness

Task Completion

Requirements Status

Requirements Tested

Use-Case Model Status

Design Model Status

Units Designed, Coded, Tested

Test Cases Attempted, Passed, Failed

Staff Level, Turnover
Earned Value — BCWS, BCWP, ACWP, SPI, CPI, SV, CV

Requirements
Lines of Code
Function Points
Components
Interfaces

Defects

Requirements/Model Traceability
Requirements/Test Case Traceability

Requirements Coverage
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Information Needs/Sample Measures

Construction Schedule and Progress Task Completion

Change Requests Opened, Resolved
Units Designed, Coded, Tested

Test Cases Attempted, Passed, Failed

Resources and Cost Staff Level, Turnover
Earned Value - BCWS, BCWP, ACWP, SPI, CPI, SV, CV
Product Size and Stability Requirements

Lines of Code
Function Points
Components
Interfaces

Product Quality Defects

Age of Defects
Cyclomatic Complexity
Mean-Time-to-Failure

Process Performance Defects Contained

Defects Escaping

Scrap, Rework Effort
Requirements/Model Traceability
Requirements/Test Case Traceability
Change Request/Test Case Traceability

Technology Effectiveness Requirements Coverage
Customer Satisfaction Customer Reported Defects
Transition Schedule and Progress Task Completion

Change Requests Opened, Resolved
Test Case Progress

Resources and Cost Earned Value — BCWS, BCWP, ACWP, SPI, CPI, SV, CV
Product Quality Defects
Customer Satisfaction Customer Reported Defects
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Next Steps

» Formalize PSM Plug-In

»Make it available on IBM Rational
Developer Network

= hitp://www.rational.net
* Free to IBM Rational users!

» Solicit RUP users who practice PSM to
use the plug-in
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