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Five Function Point-related Topics

Quick hits on Function Points — primer

Now that you know everything, an example

Using measurements throughout the life of the project
Impact on process maturity (CMMI®)

Unique measurement opportunity?
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Function Point Facts

The most widely used standard software size metric throughout industry
IS Function Points.

Capers Jones of Software Productivity Research refers to the use of lines
of code for measurement as professional malpractice.

Function Points are now an ISO/IEC standard. (20926 date: 11/03)
Function Points were first developed in 1979.

Statistical analysis has demonstrated the integrity of Function Point
counting by trained counters.

Function Point counting incorporates the following principles:
« count all the functionality provided to the customer
« count only the functionality provided to the customer
« counting must be independent of technology

A CFPS is a Certified Function Point Specialist (3-part exam) administered
by IFPUG.
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Function Point Facts (cont'd)

According to Capers Jones, Function Point usage reduces the risk of:
e project termination,
« litigation for breech of contract,
* unstable requirements,
* poor quality, and
« cost and schedule overruns

Function Points are calculated by counting screens, reports, queries, and
files / database tables / objects. These are known in FP parlance as:
« External Inputs,
« External Outputs,
« External Inquiries,
» Internal Logical Files, and
« External Logical Files.

According to Capers Jones projects with function point analysis:
« have less scope creep
* have about 15% lower cost overruns
* have about 25% less schedule slips
« save between $25 and $75 per function point

Slide 4 Joe Schofield, 9-2007



A Function Point Example

About Southwest Help Espai‘_ﬁ_i

Book Travel Special Offers Travel Tools Rapid
L] .

¢ Book A Flight

@ Fil:uundtrip O Oone Way
From: | "'._.-.,;"}-,,3;5?

LUV iS vack in sam Framci Toi [ Where?
IS back in Saw Framcisco -

Depart: | SEP sl 1 [se] B2

Return: | SEP (sl 2 [s) B2
[ 1 adult \X{ 0 Senio
Ages 2+ Ages 6%

——
3 Check In Online
d Check Your Flight Statu

(o]
Vicaar ~r Mhanma Vo :‘i‘y,|

| EX

This screen contains no data that is maintained in data structures
(partial assumption). It’s purpose is for navigational.
Navigational interfaces without persistent data have no Function
Points.
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A Function Point Example (cont'd)

i e — Horme About Southwest
Book Travel Special Offers Travel Tools
| wm | car [ worer | ceuise [ vacarion packaces [ RaveL summary
PLAN TRIP

Standard Reservation

Additional Options: Rapid Rewards Awards Reservations Rapid Rewards Companion Pass Beservations

Where are you traveling?

(See a map of cities Southwest Airlines serves.)

Depart: Arrive: Return:

Albany, MY - ALB ~| | Albany, NY - ALB ~ ~
Albuguergue, MM - ARG Albuguergue, Bl - ABQ Depart CityRaund Trip

Armarillo, T - Akl Amarillo, Tx - AbA Alhany, MY - ALB

Alsting TH - ALIS Austin, TH - ALS Alhuguergue, MM - ARG

Baltimore, MD - Bl 1| | Baltimore, MD - B (| | Amarilio, T - AMA ™

This screen as shown (apparently) queries a data structure and
creates a list of cities served by SWA. An ILF and an EQ are
evident.
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A Function Point Example — (cont'd)

We are currently accepting reservations through January 11, 2005. )
Depart Date: = Depart Time: Return Date: 5 Return Time:

: 19 O Befare Moan Algust A1 O Before Noon
September 20 ) Noon - Bpm September 2 2| © Noon- Bpm
October October 3
Movermber o Aﬂer_Bpm Movember 4 © Aﬂer. S
December ©® Amtime December 5 ® Anytime
January January ol el

(Mazimum 8 passengers per reservation.)

Southwest Policies:

Seniors

Children Under 12 Traveling Alone
Baby on Board

Adult{s) (age 2+}:

Senior(s) (age 65+

(If you have a Southwest Airlines code for discount off of air fare, plesse erter below.)

Prometion Code:

\j

Fares do not include government fees and taxes.  More == == Enicl

Travel Digcourt Intermet
Flight Depart Arrive Stops  Time Fares One-yvay
(hbimim) $111 - $121 $99 - §110

3219 TiSam  945am NS 1:30 O O O O O
1954 S10am 11:45am NS 1:35 0 O O O O O O
1778 11:50am  2:25pm NS 1.35 O O O O (&) (&) O
a73 1Z40pm  F15pm NS 1:35 O O O O [} [} O
a3 F00pm  5:35pm NS 1:35 O O O O O O O
2226 4:55pm  T:30pm o NS 1:35 O O O O O O O
2576 E:30pm  9:05pm NS 1:35 O O O O O O O
43T :20pm 10:50pm - NS 1:30 O O O O O O O

¥

Fares do not include government fees and taxes.  More == == Encl

Travel Dizcourt Intermet
Flight Depart Arrive Stops Time Fares One-ay
Fhbemen’ 111 t‘l?‘l taa_ $110

1]
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A Function Point Example — (cont'd)

Southwest Airlines Air ltinerary and Pricing

Depart Sep 24 Tue ABQ-DAL 3219 Depart Albuguergue (ABCH at 715 AM
Arrive in Dallas (DALY at 9:45 Ak
Return Sep 27 Thu Mis DAL-ABRG 2217 Depart Dallas (DALY at 6:15 Phi

Artive in Albuguergque (ABCD at T:00 P

Depart ABC-DAL Fromotional Ay Time F92.09 F10.31 §3.00 5240 1 $107.90
Return CAL-ABG Promotional Any Time F92.09 F10.31 f0.00 §2.40 1 F104.90

1 Security Fee iz the government-imposed September 11th Security Fee.

Adult
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A Function Point Example — (cont'd)

Adult
Passenger 1: First Name: Last Name: Suffis: Rapid Rewards Account Number:! If within the U.S.; If outside the U.g; ——————
| | | | | | | Phone Number: Phone Numb
Add/Edit Disability Assistance Optians | |- | |- | | o1 - | - | |

1 Erter your Rapid Rewards Account number to ensure your Rapid Revvards credits will post to your account within zeven to ten days after .
completion of your flight. Y ou may omit the spaces and leading zeros. Rapid Rewards iz our frequent flver program. _
Flease select how you would like to receive your Ticketless Travel receipt.

R R receipt delivery option in order to enroll in Click 'n Save® E-mail Updates.)
Ifyou have funds from an unused or cancelled resemvation, southwestgiftcards™, or Sauthweest Luy Vouchers you may apply

therm toward the purchase of this reservation,

(Anply Travel Funds |
EnterPaymentinformation...

© ceancara .- 7] B

-

[fwithin the LLS.

Credit Card: Number: Expiration Date:

| selectvourcard v || selectmonth  [v]| Select vear [v]
First Name: Last Name:

Address:

City:

If outside the LLE.

| UMITED STATES OF AMERICA - (US)

Address Type:
@Home Obusiness O Other

State: State Province Region:
| Select Your State
Zip Code: Postal Code:

Country:

® E-mailto
[]1would like afree subscription to Click 'n Save® E-mail Updates for advance
notice of southwest.com specials. (& confirmation of enroliment will be sent via email)

O Faxto | |- | |- | |
Ticketless Travel ltineraries can be sentto U.S. fax numbers anly. Ifyou reside outside th
cannot pravide a U.S. fax number, please pravide a valid e-mail address foryour Ticketle
ltinerary receipt.

E-mail tinerary

Send a copy of your travel itinerary to as many as four e-mail addresses
{Note: ltineraries do not contain confidential billing information)

tem Description Due Now
At Total amount, including tax, that will be charged to your credit card. $212.80

Before completing your purchase, please verify your Passenger Names are correct, Changes to
Passenger Names after selecting the "I Want To Purchase This Air Travel” button could result in a fare
increase.

[L{1#fant To Purchase This ir Travel | Start Over

Need help booking travel?




A Function Point Example — (cont'd)

Select Rental Car...
Will you need a rental car?  Yes () No

Company Vehicle Type Rental Car Codes/Numhbers
-- Shop All Rapid Rewards Partners - Econarny ~| Rate Code Corporate ID/Rate
-- Shop &l Cars -- CTTIEICT - Mone- | - Mone - W
Alamo Mid-zize : :
Budget Full-size Promo Code Frequent Renter Num
Dallar Fremium
Hertz Luxury hat - Mone - | -Mong- v

*You may select mare than one company by * Zee our Yehicle Types page

holding dovwn the Ctrl, Shift or Command (Apple) for car descriptions. * Codes and Mumberz are accepted only for thoze Rental Car Companies

which are listed in the drop down boxes.

keys.
Select Hotel...
Will you need a hotel? ' Yes C/No
Company Where would you like to stay? Distance From City/Airport/Point of Interest
- Shop All Rapid Rewards Parners - | (&) Stay Mear Downtown of Arrival City 1 0 5 Miles [ w] All Directions ||
-- Shop All Hotels -- (" Stay Mear Arrival Airport -
Camribtia Suites () Other City Number of Adults Number of Children
Candlewnod Suites 1 [we 0 [
Clarion g : i i
Cptional Point of Interest
Cormfart Inn 2 Megotiated Corporate Rate Code
Comfort Suites
Courtyard by Marriott e [Example: Grand Canyon)

* Megotisted Corporate Rate Code is azsigned by a hatel

* You may select more than one company by holding for & particular comparty

dovwen the Crl, Shift or Command (Apple) keys.

A similar series of event occurs for rental cars and hotels; I’'ll spare you.
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Using a Data Model to Estimate Function Points

An estimate of Function Point size can be developed from a

First remove disqualified files as ILFs, and

simple data model.
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A Measurement Life Cycle

FPAW QODE Estimation Worlcsheet FP Counting Worksheet
Purpose Rough size value in Function Points Fough size, cost, and FTE | Firm size and resource Tally and decument Function Point
values estimate counts

Product Eelease for actual

Proposal m liew of detaded | Data Model, External Diata Modsl & Fxternal Tnterfaces

Triggers are Propozal, CFs, Enhancements

ject planning dat Interfaces Definit n .
s e eriates Lehniton Definttion for estunates

When in During early plan and throughout . . . .

. . . Platming D D thr Crperati
Lifecycle lifecyele when requirements change EoEd esign through Operations
Risk Impact to | Higher risk due to uncertanty about Higher risk due to Ifirirnal risk as o riske as product is finished - values
Project product uncertanty about product | finctionality 5 solidified are used to improve future estimates
Typically used Tramned project leader Tramned project leader Tramned project leader Trajped FP counter in conjunction with
hy project team

FPAW — Function Point Approximation Worksheet
QDE - Quick ‘n Dirty Estimate
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Approximate during Proposal Discussions

Function Point Approximation Worksheet

Contact: Questions concerng this w orksheet may be directed to Joe Schofield
Purpose: This approximation (approximate w hen you aren't quite ready to estimate) w orksheet supplements the SILC estimation w orksheet by providin
estimate for the product requirements using Function Points. No know ledge of Function Point counting is required!
The values generated by this w orksheet are used in conjunction w ith the approximation w orksheet as a second dimension to approximating product siz
When to use: As part of planning / replanning and w hen the project team has an understanding on the types of objects / entitties that the product wiill s
and the functions that are likely to be needed in the product.
How to use: (the derived values in this spreadsheet use medium complexity values, IFPUG 4.2 2004) S
Enter in the Logical Files column the logical data groupings (call these entities or objects) from the customer's perspectia® o a inaintained (adde
For each logical data set, identify the likely functions to be performed on the logcial data groupings Enter a"y" ur« o”» . ror Create, Update, De
Enter in the Logical Files column the logical data groupings (call these entities or objects) from the customer’ QQ -, that will be interfaced from ¢
for editing or reporting.
For each logical data set directly above, enter a"y" under the column for Read.
What you'll get: An approximated Function Point count that will treat your input as medium complexity Function Point types. This number w ill NOT likely
in the Approximation Worksheet since your requirements understanding is still likely yet to evolve.
Limitations: This spreadsheet is designed to w ork for up to 80 data sets; though it could be easily changed to accommodate more.

6 2 4 1 3

Data Functions Your Approximated Function Point Coun
Logical Files Create @ Update Delete Read 100
Hotels y
Car Rentals y y
Trips y y y
Travelers y
Reservations .
Airlines ) Can also be used throughout the lifecycle to measure

requirements size change!
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The QDE provides a ballpark range when you
know as few as one of three project variables

QDE Worksheet
Note: the resulting numbers derived from this worksheet will place your project at amedium or b/ vel of
until detailed estimates are derived using the SILC Estimating Process. a‘e
Q)
of

Enter Labor Dollars: 200000.00 P&Q‘

Estimated Function Point Size 432.90

Estimated Cycle Time needed 25.46 person months
Enter Person Months 25.00

Estimated Function Point Size 425.00

Estimated Labor Dollars 196350.00
Enter Function Points 433.00

Estimated Labor Dollars needed 200046.00

Estimated Cycle Time needed 25.47 Person months

Estimates are based on historic organizational performance
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During planning, real resources and costs can

be used to provide a range of expected results
Project Plan Estimating Worksheet

Steps:input attributes are shaded
'person experience levels

In return you receive:
4person experience efficiency

%person participation levels PFP contribution efficiency Experience Factors: Expert Mature Rookie
3duration in years ‘person & team cost rates Technology 0.80 1.00 1.30
“person labor rates destimated team FPs per month Methodology 0.80 1.00 1.30
5SILC phase reliability variance (.4, .3, .2, .1, or 0) °estimated cycle time Application 0.80 1.00 1.30
®estimated size of project festimated product costs (compare to planned)
"other costs (optional) Yoptimistic and pessimistic variance range
Experience with . . . ‘G
Fp Durt e ((\0
#Experience Contributior ‘\ Average ‘Annual “Total
Resource “Technology *Methodology | *Application = Efficiency |*Participation Efficiency .5 | Labor Rate | Person Rate Person Cost
Personl 1.30 1.30 1.00 1.69 0.08 0.90 0.25 180,000 14,400 3,600
Person2 1.30 1.30 1.00 1.69 0.16 1.80 0.25 180,000 28,800 7,200
Person3 1.00 1.30 1.00 1.30 0.68 9.94 0.25 180,000 122,400 30,600
Person4 1.00 0.80 1.00 0.80 0.12 2.85 0.25 180,000 21,600 5,400
Person5 0.80 0.80 1.30 0.83 0.03 0.57 0.25 180,000 4,500 1,125
Person6 1.00 1.30 1.00 1.30 0.37 5.41 0.25 180,000 66,600 16,650
Totals 1.44 21.47 1,080,000 258,300 64,575
Team Avg. Monthly Efficiency 14.96
9Optimistic Nominal  °Pessimistic Reliability Variances
SProject Phase Reliability VVariance 0.4 SILC Phase
®Project Size (Estimated Function Point 84 140 196 Plan 0.40 ILF = 28 FPs
Historic FPPPM Metric 19 19 19 Analysis 0.30 EIF = ~72 FPs
dCalculated team FPs per month (predi 21 21 21 Design 0.20
¢Cycle time (months - predicted) 4 7 9 Implement. 0.10
Product Cost (predicted) 84234 140389 196545 Operations 0.00
Product Cost (planned) 64575 64575 64575
"Other Costs 0 0

Subject to change as the project undergoes change!
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Actual Function Point counts are
performed based on delivered product

Low Average High Total 14 System Characteristics (use IFPUG Counting Practices Manual 4.1)

Internal Logical Files Of Data Communications Online Update

Distributed Data Processing Complex Prea® :ing
’External Interface Files OF| Performance Reusak™

Heavily Used Configuration Ina 0\6 ez
3External Inputs O} Transaction Rate o\\) u Ease

Online Data Entry .Jle Sites
3External Outputs O0F End-User Efficiency o\)“ racilitate Change
3External Inquiries 0
Total Unadjusted Function Points (UFPs) 0

“Total Function Points - Actuals can be compared to estimates to determine variance,
noting approved changes to baselines where applicable.

Usage:
Contact the SQA Group immediately if you don't know how to complete any of the information on this worksheet!
Use this worksheet to estimate Function Points given identified SILC artifacts AND upon project completion to derive an "actual” size.
Enter the number of low, average, & high Function Point types (ILFs, EIFs, Els, EOs, EQs) - The worksheet will generate the totals

“These values are derivable from the information model.

*These values are derivable from the external interface model.

3These values are derivable from the presentation layer.

4Use this number for estimating the Function Point size on the Estimation Worksheet.
Enter a value between 0 and 5 for each of the 14 System Characteristics - The worksheet will sum these as multiply them against the UFPs
(Optionally) Enter additional values below to calculate some key project metrics:

Enter project labor costs $ per FP: #DIV/O!
Enter project defects (at implementation) Defect per FP: #DIV/0!
Enter project labor hours Cycle time per FP #DIV/0!
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Actual Function Point counts are
performed based on delivered product

Requirements Volatility o\\)

Purpose; The purpose of this worksheet is to measure the degree of change in requirements since the previous count, taking into account newy requirements - exizting requirements.

Refer to the Metrics Glossary for clarification on messurement terms used in this worksheet, oee age *

Process: Mot later than the end of each activity (SILC phase) or teration, uze the current "Approximated Function Poirt Count” from the current FPAWY (tab & a° _nange in size of the product.

Enter your "Approximated Function Point Count” in the cell adjacent to "Previous FP Courd" below,
Make any sddtions to the FPAVW for new functionality since the last updste of the FRAW, Enter this value adiacent to "Mew court;" below.
Determine if any of the pre-existing functions on the FRAW have changed since the last measurement. (The value for these can be determined by removing (deleting) that functionality in the FRAWY,

looking at the Count, re-ertering & "%", and taking the difference.)
If the volatility exceeds the threshold established inthe IPMP, correction action, including re-planning, =hould occur.

“Yersion cortrol this spreadshest for future reference.

Previous FP court: 100 . . . [ .
The cumulative impact of requirements volatility is the

Mewy court: 120
Changes to the existing functionality:

i
2% target of threshold management.
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Function Points can contribute to the
following highlighted MA practices

Measurement and Analysis (ML2, Support)

... develop and sustain a measurement capability that is used to
support management information needs.

SP 1.1 Establish Measurement Objectives

SP 1.2 Specify Measures

SP 1.3 Specify Data Collection and Storage Procedures
SP 1.4 Specify Analysis Procedures

SP 2.1 Collect Measurement Data

SP 2.2 Analyze Measurement Data

SP 2.3 Store Data and Results

SP 2.4 Communicate Results
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Function Points can contribute to the
following highlighted REQM practices

Requirements Management (ML2, Engineering)

. manage the requirements of the project's products and product
components and to identify inconsistencies between those requirements and
the project's plans and work products.

SP 1.1 Obtain an Understanding of Requirements

SP 1.2 Obtain Commitment to Requirements

SP 1.3 Manage Requirements Changes

SP 1.4 Maintain Bidirectional Traceability of Requirements
SP 1.5 Identify Inconsistencies Between Project Work and
Requirements
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Function Points can contribute to the
following highlighted PP practices

Project Planning (ML2, Project Management)
. establish and maintain plans that define project activities.

SP 1.1 Estimate the Scope of the Project

SP 1.2 Establish Estimates of Work Product and Task Attributes
SP 1.3 Define Project Lifecycle

SP 1.4 Determine Estimates of Effort and Cost
SP 2.1 Establish the Budget and Schedule

SP 2.2 Identify Project Risks

SP 2.3 Plan for Data Management

SP 2.4 Plan for Project Resources

SP 2.5 Plan for Needed Knowledge and Skills
SP 2.6 Plan Stakeholder Involvement

SP 2.7 Establish the Project Plan

SP 3.1 Review Plans that Affect the Project
SP 3.2 Reconcile Work and Resource Levels
SP 3.3 Obtain Plan Commitment
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Function Points can contribute to the
following highlighted PMC practices

Project Monitoring and Control (ML2, Project Management)

... provide an understanding of the project’s progress so that
appropriate corrective actions can be taken when the project’s
performance deviates significantly from the plan.

SP 1.1 Monitor Project Planning Parameters
SP 1.2 Monitor Commitments

SP 1.3 Monitor Project Risks

SP 1.4 Monitor Data Management

SP 1.5 Monitor Stakeholder Involvement

SP 1.6 Conduct Progress Reviews

SP 1.7 Conduct Milestone Reviews

SP 2.1 Analyze Issues

SP 2.2 Take Corrective Action

SP 2.3 Manage Corrective Action
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Function Points can contribute to the
following highlighted IPM practices

Integrated Project Management (ML3, Project Management)

. establish and manage the project and the involvement of the
relevant stakeholders according to an integrated and defined
process that is tailored from the organization's set of standard
processes.

SP 1.1 Establish the Project’s Defined Process

SP 1.2 Use Organizational Process Assets for Planning
Project Activities

SP 1.3 Establish the Project’s Work Environment

SP 1.4 Integrate Plans

SP 1.5 Manage the Project Using the Integrated Plans
SP 1.6 Contribute to Organizational Process Assets
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Function Points can contribute to the
following highlighted QPM practices

Quantitative Project Management (ML4, Project Management)

. . . quantitatively manage the project’s defined process to achieve the
project’s established quality and process-performance objectives.

SP 1.1 Establish the Project’s Objectives

SP 1.2 Compose the Defined Process

SP 1.3 Select the Subprocesses that Will Be Statistically Managed
SP 1.4 Manage Project Performance

SP 2.1 Select Measures and Analytic Techniques

SP 2.2 Apply Statistical Methods to Understand Variation

SP 2.3 Monitor Performance of the Selected Subprocesses

SP 2.4 Record Statistical Management Data
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Function Points can contribute to
Generic Practices

GP 1.1 Perform Specific Practices

GP 2.1 Establish an Organizational Policy

GP 2.2 Plan the Process

GP 2.3 Provide Resources

GP 2.4 Assign Resources

GP 2.5 Train People

GP 2.6 Manage Configurations

GP 2.7 Identify and Involve Relevant Stakeholders

GP 2.8 Monitor and Control the Process

GP 2.9 Objectively Evaluate Adherence

GP 2.10 Review Status with Higher Level Management
GP 3.1 Establish a Defined Process

GP 3.2 Collect Improvement Information

GP 4.1 Establish Quantitative Objectives for the Process
GP 4.2 Stabilize Subprocess Performance

GP 5.1 Ensure Continuous Process Improvement

GP 5.2 Correct Root Cause of Problems
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Advertised Objectives of this Session

Why Should | Care? What are Function Points?
What problem(s) am | solving with Function Points?

What are some useful Function Point metrics? (cost per Function
Point, FPPPM, cycle time)

How can Function Points be used before | have a stable set of
requirements?

How can Function Points enable me to better track project
progress?

What threads through the CMMI exist for Function Points?

Are cost and schedule really the most likely constraints to impair
project success?
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And we do this because . ..

Measurements speak louder than opinions.

Function Points can be used for rational negotiation
with customers and management (we call this
insulation).

Unlike stock markets disclaimers, future performance
can be predicted based on past performance given
similar attributes.

Estimates can be made with higher levels of
confidence than using new methods with each
project.

You won'’t need to clean-up later and you won’t need
to be as charming! (see first comment above)
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