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ÅWhat decisions need to be made?

ÅWho makes those decisions?

ÅWhat information is available?

ÅHow effectively do we make decisions? 

ÅWhat is the impact of poorly made decisions?

Decisions,  Decisions 
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ÅShifting priorities

ïScope

ïSchedule

ÅManaging expectations

ïCustomer

ïSenior Management 

ÅLack of performance 

ïProductivity

ïSkill levels

ÅControlling costs

Decisions Relevant to Project Managers 
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Building a Baseline

COLLECT

QUANTITATIVE DATA

COLLECT

QUALITATIVE DATA

Process

Methods

Skills

Tools

Management

Measured

Performance

Capability

Profiles

Baseline

Performance

Collection

Analysis

Results

Size

Effort

Duration

Cost

Quality



6

Management Definition Design

ÅTeam Dynamics

Å Morale

Å Project Tracking

Å Project Planning

ÅAutomation

Å Management Skills

Å Clearly Stated Requirements

Å Formal Process

Å Customer Involvement

Å Experience Levels

Å Business Impact

Å Formal Process

Å Rigorous Reviews

Å Design Reuse

Å Customer Involvement

Å Experienced Development                 

Staff

Å Automation

Build Test Environment

ÅCode Reviews

Å Source Code Tracking

Å Code Reuse

Å Data Administration

Å Experienced Staff

ÅAutomation

Å Formal Testing Methods

Å Test Plans

Å Staff Testing Experience

Å Effective Test Tools

Å Customer Involvement

Å New Technology

Å Automated Process

Å Adequate Training

Å Organizational Dynamics

Å Certification

Create a Profile of Key Variables
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58

D

Product
Deliverable

Performance
Indicators

Performance Risk
Factors

Time to Market
Productivity
Quality (Defects)

Management
Definition
Design
Build
Test
Environment

MEASURES (Size)
DELIVERY 
RATE

PROFILES

PROFICIENCIES

INADEQUACIES

A

B

C
D

A

B

C

D

:

21

36

110

550

19 FP/PM

13 FP/PM

16 FP/PM

10 FP/PM

5 FP/PM

Developing a Performance Profile 



8

Quantitative Performance Evaluation

Average Project Size 133

Average FP/SM 10.7

Average Time-To-Market (Months) 6.9

Average Cost/FP $939

Delivered Defects/FP 0.0301

Baseline 

Productivity

Quantitative Assessment

Ç Perform functional sizing on all selected projects.

Ç Collect data on project level of effort, cost, duration 

and quality.     

Ç Calculate productivity rates for each project, including 

functional size delivered per staff month, cost per 

functional size, time to market, and defects delivered. 

Results

COLLECT

QUANTITATIVE DATA

Measured

Performance

Size

Effort

Duration

Cost

Quality
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Qualitative Performance Evaluation

Accounts Payable 55.3 47.73 82.05 50.00 46.15 43.75 50.00

Priotity One 27.6 50.00 48.72 11.36 38.46 0.00 42.31

HR Enhancements  32.3 29.55 48.72 0.00 42.31 37.50 42.31

Client Accounts 29.5 31.82 43.59 0.00 30.77 37.50 42.31

ABC Release  44.1 31.82 53.85 34.09 38.46 53.13 42.31

Screen Redesign 17.0 22.73 43.59 0.00 15.38 0.00 30.77

Customer Web 40.2 45.45 23.08 38.64 53.85 50.00 34.62

Whole Life 29.2 56.82 28.21 22.73 26.92 18.75 53.85

Regional - East 22.7 36.36 43.59 0.00 30.77 9.38 30.77

Regional - West 17.6 43.18 23.08 0.00 26.92 9.38 26.92

Cashflow 40.6 56.82 71.79 0.00 38.46 43.75 38.46

Credit Automation 23.5 29.55 48.72 0.00 38.46 6.25 26.92

NISE 49.0 38.64 56.41 52.27 30.77 53.13 53.85

Help Desk Automation  49.3 54.55 74.36 20.45 53.85 50.00 38.46

Formula One Upgrade 22.8 31.82 38.46 0.00 11.54 25.00 46.15

Design Build Test EnvironmentProject Name Profile Score Management Definition

Results

Qualitative Assessment

Ç Conduct Interviews with members of each project team. 

Ç Collect Project Profile information.   

Ç Develop Performance Profiles to display strengths and

weaknesses among the selected projects. 

COLLECT

QUALITATIVE DATA

Process

Methods

Skills

Tools

Management

Capability

Profiles



10
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"Earned Value" Baseline Total Hours 

Milestone  Baseline  Plan  Actual

 % 

Var

Checkpoint A ï Charter & Kickoff1/10/2008 1/10/2008 1/10/2008 0%

Requirements Complete 1/28/2008 1/28/2008 1/28/2008 0%

Vendor Selection Complete 2/4/2008 2/4/2008 2/15/2008 7%

PMP/Schedule Complete 2/12/2008 2/12/2008 2/28/2008 11%

Checkpoint Bï Planning & Reqs2/28/2008 3/15/2008 11%

Design Complete 3/15/2008 4/15/2008 20%

Development Complete 4/15/2008 4/30/2008 10%

Checkpoint Cï Midpoint 4/30/2008 5/15/2008 10%

Testing Complete 4/30/2008 5/15/2008 10%

Training Complete 5/10/2008 5/30/2008 13%

Go Live 5/30/2008 6/15/2008 11%

Lessons Learned/Cust Sat Survey Complete 6/1/2008 6/30/2008 19%

Checkpoint D ï Deploy & Close6/1/2008 6/30/2008 19%

Project Score Mngmnt Req Des Build Test Environ

BI Product Releases | Q2 2007 56.2 68 62 68 58 41 35

EDW Phase IV:  Applicant Tracking System 44.3 68 49 57 35 28 35

CRM Product Maintenance Releases | Q3 2007 60.2 73 74 68 65 41 27

Road to 90: In Bound 36.4 57 44 32 46 22 27

SAR PM 2.0 37.5 50 51 25 46 28 27

Meetings | Teleconf. vendor selection 46.6 68 62 57 38 25 27

CoBRA Application 53.6 77 64 50 46 50 31

Web 2.1 53.2 61 72 48 58 41 31

Web 2.0 Q1 Maintenance 43.7 61 54 20 58 44 31

Q3 2007 Web v2.1 Enhancements / Maintenance 47.3 61 54 20 58 41 31

Web v2.2 (EPN) 59.8 77 69 55 58 53 31

Web v2.2 Enhancements / Maintenance |  Q4 2007 44.2 61 54 20 65 41 31

Benchmark

Overall Information Framework 
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Benefits of Good Estimating

ÅReduce Risk 

ÅReduce Costs 

ÅGain Credibility

ÅManage Expectations

ÅResource Capacity Planning

ÅImprove Decision Making Capability
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The Software Engineering Institute (SEI) 

requirements for good estimating:

Å Corporate historical database

ÅStructured processes for estimating product size and 

reuse

ÅMechanisms for extrapolating benchmark characteristics

of past projects

ÅAudit trails

ÅIntegrity in dealing with dictated costs and schedules

ÅData collection and feedback processes foster correct 

data interpretation

Estimating Best Practices
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DEFINITION          CAPABILITY  ESTIMATE 

S
c

h
e
d

u
le

Effort
Costs

PROJECT
SIZE

X X
CAPACITY

to
DELIVER

PROJECT
COMPLEXITYREQUIREMENT

Estimating Model

üQuantify the size

üAssess the complexity

üUnderstand the capacity to deliver

Basic Estimating Model
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Finding ï

Nine out of ten projects that fail have not been properly 
sized   

Consider -

When you build a house you specify all the functions and 
features you want ïthese are your requirements

The builder then generates an estimate based on the 
size (square footage) of your requirements.

ÅSize is the key to effectively managing software projects

Why is Sizing Important?
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Function Point Analysis is a standardized method for

measuring the functionality delivered to an end user.

ÅConsistent method 

ÅEasy to learn

ÅAvailable early in the lifecycle

ÅAcceptable level of accuracy

ÅMeaningful internally and externally

Function Point counts have replaced Line of Code counts 

as a sizing metric that can be used consistently and with a 

high degree of accuracy.

Why Function Points?
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Å Inputs

ÅOutputs

Å Inquiries

Å Data Stores

Å Interface Files

Input Inquiry Output

Data

Stores

Interface 

File

Five key components are 

identified based on logical user view

Application

The software deliverable is sized based upon 

the functionality delivered

The Function Point Methodology
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The Formal Process

1) Identify Components

2) Assess Complexity

3) Apply Weightings

4) Compute Function Points

Components: Low Avg High Total

Data Stores __ x 7              __ x 10            __ x 15 ___

Interfaces __ x 5              __ x  7             __ x 10 ___

Inputs __ x 3              __ x  4             __ x  6 ___

Outputs __ x 4              __ x  5             __ x  7 ___

Inquiries __ x 3              __ x  4             __ x  6 ___

___Total Function Points

Simplifying the Methodology
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ÅFP methodology terms are confusing

ÅToo long to learn, need an expert 

ÅNeed too much detailed data

ÅDoes not reflect the complexity of the 

application

ÅTakes too much time 

ÅWe tried it before

Common Criticisms of Function Points
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ÅAssume complexity to be average

Complexity

Components: Low Avg .              High Total

Data Stores __ x 7          __ x 10          __ x 15 ___

Interfaces __ x 5          __ x  7           __ x 10 ___

Inputs __ x 3          __ x  4           __ x  6 ___

Outputs __ x 4          __ x  5           __ x  7 ___

Inquiries __ x 3          __ x  4           __ x  6 ___

___Total Function Points

Simplifying the Methodology
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USER

ADD, CHG
INVOICES

PAYMENTS

VENDOR

INVOICES

ACCOUNTS PAYABLE

USER

PAYMENTS

USER

PAYMENT
STATUS 

USER

PAID
INVOICES

PURCHASE
ORDER INFO

PURCHASE
ORDER
SYSTEM

Interface
Inputs

Input

Inquiry

Output

Data Stores

Exercise -- Identify the Functionality



21

Components:                                               Low Avg.                   High          Total

Data Stores X 7             X 10        X 15              

Interfaces X 5             X  7 X 10                

Inputs X 3             X  4        X  6                

Outputs X 4             X  5 X  7                  

Inquiries X 3             X  4 X  6                 

Determine the Functional Size

Function Point Size

3                               30

1                                                     7

3                                                    12

1                                                     5

1                                                     4

58

The FP LiteÊ Process

1) Identify Components

2) Assess Complexity

3) Apply Weightings

4) Compute Function Points

USER

VENDOR

INVOICES

ACCOUNTS PAYABLE

USER

PAYMENTS

USER

USER

PURCHASE
ORDER
SYSTEM
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ïManual, using organizational baseline data

ïManual, using standard industry data

ïAutomated, using a commercial estimating software 

package

Estimating Techniques

PROJECT
SIZE

X XPROJECT
COMPLEXITY

Estimating Model

Input Output
CAPACITY

to
DELIVER
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DEFINITION          CAPABILITY  ESTIMATE 

S
c

h
e
d

u
le

Effort
Costs

PROJECT
SIZE

X X RATE 
OF

DELIVERY

PROJECT
COMPLEXITYREQUIREMENT

PROFILEFUNCTIONAL SIZE

Estimating Using Delivery Rates
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COLLECT

QUANTITATIVE DATA

COLLECT

QUALITATIVE DATA

Size

Effort

Duration

Defects

Process

Methods

Skills

Tools

Management

Measured

Performance

Capability

Profiles

Benchmark

Data

Collection

Analysis

Results

Action Delivery Rates 
Best 

Practices

A Comprehensive Measurement Capability



25

58

D

Product
Deliverable

Performance
Indicators

Performance Risk
Factors

Duration (Months)
Cost (Effort)
Quality (Defects)

Management
Definition
Design
Build
Test
Environment

SIZE
RATE OF
DELIVERY

PROFILES

PROFICIENCIES

INADEQUACIES

A

B

C
D

A

B

C

D

:

21

36

110

550

19 FP/PM

13 FP/PM

10 FP/PM

5 FP/PM

Developing a Performance Profile 

16 FP/PM
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DEFINITION          CAPABILITY  ESTIMATE 

S
c

h
e
d

u
le

Effort
Costs

PROJECT
SIZE

X X RATE 
OF

DELIVERY

PROJECT
COMPLEXITYREQUIREMENT

PROFILEFUNCTIONAL SIZE

Estimating Using Delivery Rates

58 16 3.6X =
Person

Months
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ïManual, using organizational baseline data

ïManual, using standard industry data

ïAutomated, using a commercial estimating software 

package  

Estimating Techniques

PROJECT
SIZE

X XPROJECT
COMPLEXITY

Estimating Model

Input Output
CAPACITY

to
DELIVER
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Industry Data Reveals Best Practices

Research

Analysis

Results

MEASURES CHARACTERISTICS

Software Size

Level of Effort

Time to Market

Delivered Defects

Cost

Skill Levels

Automation

Process

Management

User Involvement

Environment

PROFILES
PERFORMANCE 

LEVELS

ÅCorrelate Performance Levels to Characteristics

ÅSubstantiate Impact of Characteristics

ÅIdentify Best Practices
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Category 1-150 151-300 301-500 501-750 751+

New Dev Mainframe 12.2 10.6 9.3 8.1 6.7

New Dev C-S 17.9 15.9 13.8 11.8 9.9

Enh Mainframe Internal 15.7 14.7 12.3 10.8 8.8

Enh Mainframe Package 16.3 17.5 14.7 12.9 10.1 

Enh C-S Internal 16.6 15.9 13.3 11.4 9.3

Note: Above values are expressed in Function Points delivered per Person Month (equivalent to 130 hours).

Delivery Cycle Time in Calendar Months by Application Release

Category 1-150 151-300 301-500 501-750 751+

New Dev Mainframe 4.7 6.3 8.3 11.9 14.8

New Dev C-S 3.8 6.3 8.7 10.4 12.7

Enh Mainframe Internal 3.9 7.0 9.6 12.5 16.6

Enh Mainframe Package 3.8 6.6 8.6 11.5 16.1

Enh C-S Internal 3.8 6.8 9.2 12.4 16.4
Note: Above values are expressed in Calendar Months to deliver a project within the specified range of Function Points. 

Any time for work stoppages is excluded.

Productivity per Person Month  by Application Release

Delivery Rates
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DEFINITION          CAPABILITY  ESTIMATE 

S
c

h
e
d

u
le

Effort
Costs

PROJECT
SIZE

X X RATE 
OF

DELIVERY

PROJECT
COMPLEXITYREQUIREMENT

PROFILEFUNCTIONAL SIZE

Estimating Using Delivery Rates

58 15.7 3.7X =
Person

Months
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ïManual, using organizational baseline data

ïManual, using standard industry data

ïAutomated, using a commercial estimating software 

package  

Estimating Techniques

PROJECT
SIZE

X XPROJECT
COMPLEXITY

Estimating Model

Input Output
CAPACITY

to
DELIVER



32

ïSophisticated Analysis

ïInformation displays ïcharts, graphs, reports

ïInterfaces to PM systems, others

ïSimulation, modeling capabilities

ïMulti-variable modeling

ïCalibrated based on actuals

Benefits of Automation
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SEER-SEM User Interface

Reports Window Charts Window

Parameter Window

Views Window

WBS Window

Tool Bar

Menu Bar

Inputs

Outputs
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SEER ïRisk Driven Estimates

The Engine For Project Evaluation

Least, likely, and most
inputs provide a range of

cost and schedule outcomes

Confidence (probability)
can be set and displayed
for any estimated item

ÅSEER predicts outcomes

ÅSEER uses inputs to 

develop probability 

distributions

ÅThe result is a probabilistic 

estimate

ÅSEER will predict a likely 

range of outcomes

ÅMonte Carlo provides 

project-level assessments 

of risk
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SEER for Software Example; 

Goals/Risks/Outcome Probabilities



36

SEER for Software Example: Staffing


