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Scrums and Sprints

• Scrum Size:
• 1-10 people

• Sprint Length:
• 1-6 weeks

• Story Points per 
Sprint:
• 6-9 Use Case Pointer 

per Sprint
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Four Estimating Processes

• Process 1: Simple Build-up approach based on 
averages can be defined as:
• Sprint Team Size (SS) x Sprint length (Sp time) x Number of 

Sprints (# Sprints)

• Process 2: Structured approach based on 
established “velocity” – most often used internally 
by the developer since detailed/sensitive data are 
available to them

• Process 3: Automated Models approach based 
on a size metric – which may be difficult to 
quantify

• Process 4: Factor/Complexity approach based 
on data generated in early iterations

23
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Process 1: Build-Up Approach

• When a program is comprised completely of agile 
sprints, we can use industry norms to develop an 
estimate

• Process 1 is defined as:
• SS x Sp time x # Sprints

• SS (normally 1-10 people) x Sp time (normally 0.25 to 1.25 months) x # 
Sprints

• Frequently used by independent estimators since actual data are often 
unavailable

• Remember to factor in time for demonstrations/user feedback

• Can develop a point estimate and a range

• Works well for small programs

24
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Process 2: Structured 
Approach based on “Velocity”

• When Use Case came into vogue, an estimating 
approach developed around that concept
• Use Case Points or Story Points were used to express the 

requirement

• This process was first documented in the Schneider and 
Winters Model (see the appendix slides)

• Process 2 can be summarized by:
• 1. Express requirements in Use Case Points (UCP) or Story 

Points (SP)

• 2. Use a process to rank (UCP/SP): small, medium, large, 
Fibonacci sequence, planning poker

• 3. Estimate and/or document the velocity (number of story 
points per time period) at which the scrum team can work

• 4. Spread the sprints over time to develop time-phased 
estimate

25
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What is a Use Case Point?

• A weighted count of actors 
and use cases
• Actor weight is classified as:

• 1 – Simple: highly-defined and 
elemental, such as a simple API 
call

• 2 – Average: protocol-driven 
interaction, allowing some freedom

• 3 – Complex: potentially complex 
interaction

• Use Case weight is classified 
as:
• 5 – simple: 3 or fewer 

transactions

• 10 – average: 4-7 transactions

• 15 – Complex: more than 7 
transactions
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Moving to Automated Models

• Step 4 of the previous slide suggested you time-
phase the Sprints
• When you do this, the results often resemble the Rayleigh 

Function used in modern software models

27

• This observation leads to the third estimating process
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Process 3: Automated Model 
Approach

• The “Parameter” settings within automated models 
can be adjusted to estimate costs and schedule for 
complex/large projects
• The “environmental factors” in SEER, PRICE, and COCOMO II 

have been adjusted to reflect Agile practices and therefore 
Iterative Development

• Remember, the size metric is still the key cost driver, which is
even less certain in agile programs than traditional ones
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Process 4: Factor/Complexity 
Approach

• In a normal IID program, the initial program estimate 
must be based on broad parameters with wide ranges 
– analogy to previous programs and/or generic 
models

• Specific iterations/sprints can be estimated using the 
agile estimating processes previously presented

• The real question is: how do we estimate the cost of 
future Increments (time boxes)?

• The following slides present Process 4 
Factor/Complexity Approach
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Process 4: Factor/Complexity 
Approach

• Step 1: Select a Baseline Increment (often the last 
successful increment) for the program

• Step 2: Carefully analyze this baseline increment –
this analysis could be based on SLOC, function points, 
features, requirements, dollars, or some other metric

• Step 3: For each new increment, compare the 
expected functionality and complexity of the new 
increment to the baseline (or last successful) 
increment
• Notional functional and complexity factors are presented on 

the next slide
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Process 4: Factor/Complexity 
Approach

31

Scale Functional Description Effort Multipliers
- - - Significantly less functionality to be delivered 0.5

- - Moderately less functionality to be delivered 0.7

- Slightly less functionality to be delivered 0.9

= Functionality equivalent to Increment X 1.0

+ Slightly more functionality to be delivered 1.3

+ + Moderately more functionality to be delivered 1.7

+ + + Significantly more functionality to be delivered 2.0

Scale Complexity Description Effort Multipliers
- - Significantly less complex 0.7

- Slightly less complex 0.9

= Complexity equivalent to Increment X 1.0

+ Slightly more complex 1.3

+ + Significantly more complex 1.7

• These initial set of factors came from the environmental factor 
from traditional software cost models

• Step 4: Because each Increment is a mini project, 
use a Rayleigh or simple Beta Curve (such as a 
60/50 Beta curve) to phase costs

• However, do not be surprised if you encounter programs that 
are truly operated and manages as Level of Effort (LOE)
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Process 4: Factor/Complexity 
Approach

• Step 5: The project can define the length of each 
increment – likely between 4 and 14 months
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Issues for Project 
Management

• Cost and Schedule modelers usually want well-
defined program requirements and size metrics early 
in the lifecycle – the nature of IID programs argues 
against this
• IID programs tend to be less structured in the beginning, and 

therefore reliable estimates of cost and schedule may not be 
available until 10-20% of the project is complete

• Initial contracts tend to be Fixed Price or LOE
• This does not imply poor value to the project

• It does imply that key “value-added” metrics may not be 
identified or collected

• “Time Boxing” tends to resolve the individual 
scheduling issues, but not the total program length 
issue
• A specific cost estimating strategy is required to accurately 

plan for resources
33
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Issues for Project 
Management

• If a program has too many planned Increments (10 
or more), it may not be a well-defined program and 
could spin out of control or just become an LOE 
research project

• Establishing and monitoring metrics becomes critical

• “To be able to adopt an empirical approach to project 
management and control, we must be able to 
objectively demonstrate and measure how much 
progress the project has made in each iteration

• Possible ways to measure progress include:
• Number of products and documents produced

• Number of lines of code produced

• Number of activities completed

• Amount of budget/schedule consumed

• Number of requirements verified to have been verified implemented 
correctly”

34
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Schedule Analysis

• Due to the short length of increments (generally 9-12 
months) and continuity between increments, phasing 
the costs within a specific increment is less important

• However, the “million dollar questions” for 
incremental and agile programs (where requirements 
definition and documentation are less detailed, and 
the development is more flexible/emergent) are:
• What will the program look like at Initial Operational 

Capability (IOC)?

• How many increments will it take?

• How long is each increment going to last?

• Cost estimators are going to have to adjust, and 
examine these programs as a schedule analyst might 
to produce credible lifecycle estimates
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Summary

• Fixed Price and/or LOE contracts in the early phases 
should be written so that key “value-added” metrics 
are collected and reported during each increment

• Estimators may have to employ a variety of software 
estimating methodologies within a single estimate to 
model the blended development approaches being 
utilized in today’s development environments
• An agile estimating process can be applied to each 

iteration/sprint

• Future Increments can be estimated based on most 
recent/successful IID performance

• Cost estimators will have to scrutinize these 
programs like a schedule analyst might to determine 
the most likely IOC capabilities and associated date
• The number of increments are an important cost driver as 

well as an influential factor in uncertainty/risk modeling
36
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Summary

• All of the estimation methods are susceptible to error, 
and require accurate historical data to be useful 
within the context of the organization

• When developers and estimators use the same 
“proxy” for effort, there is more confidence in the 
estimate
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Recommended Reading

• “The Death of Agile” blog

• “Agile Hippies and The Death of the Iteration” blog

38
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Endnotes

• 1, 2, 4, 10, 11: Larman, C. (2010). Agile and 
Iterative Development: A Manager's Guide.

• 3: Kilgore, J. (2012). Senior Associate, Kalman & 
Company, Inc.

• 5, 6, 7, 8: Agile Alliance. (2012). Agile Alliance. 
Retrieved 2012, from http://www.agilealliance.org

• 9: Coaching, T. L. (n.d.). Rally Software Scaling 
Software Agility.

• 12: Bittner, K., & Spence, I. (2006). Managing 
Iterative Software Development Projects. Addison-
Wesley Professional.
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APPENDIX SLIDES
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History of Estimating 
Software via Use Case Points

• Mid-1990s: Rumbaugh, Booch, and Jacobson of 
Rational Software Corporation developed the Unified 
Modeling Language (UML) as notation and 
methodology for developing object-oriented software

• UML was incorporated into the Rational Unified 
Process (RUP) by Rational Software

• Within UML is the concept of defining the 
requirements for software products with Use Cases

• Rational Software Corporation created a software 
project estimating technique based on Use Case 
Points and including statistical and weighted 
modifiers
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History of Estimating 
Software via Use Case Points

• Karner’s technique is now incorporated into RUP
• Use Cases, as defined by UML, describe what the actors want 

the system to do and have proven to be an easy method for 
capturing the scope of a project early in its lifecycle

• Use Cases may allow a consistent artifact to base an early 
project estimate

43

Presented at the 2012 SCEA/ISPA Joint Annual Conference and Training Workshop - www.iceaaonline.com



Dulos, Inc.
Exceptional Service

Integrity – Innovation – Excellence -
Civility

Schneider and Winters Model 
– Applying Use Cases

• Add the Actors total to the Use Cases total to 
determine the Unadjusted Use Case Points (UUCP) = 
60

44

Weighting Actors for Complexity  

Actor Type Description Quantity Weight Factor Subtotal 

Simple Defined API 3 1 3 

Average Interactive or protocol-driven interface 2 2 4 

Complex Graphical user interface 1 3 3 

Total Actor Points       10 

 
Weighting Use Cases for Complexity  

Use Case Type Description Quantity Weight Factor Subtotal 

Simple Up to 3 transactions 3 5 15 

Average 4 to 7 transactions 2 10 20 

Complex More than 7 transactions 1 15 15 

Total Use Cases       50 
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Schneider and Winters Model 
– Applying Use Cases

• Weighting technical factors is an exercise to calculate 
a Use Case Point modifier, called the Technical 
Complexity Factor

45

Weighting Technical Factors  

Technical 
Factor 

Factor Description 
Weight 
Factor 

Project 
Rating 

Subtotal 

T1 Must have a distributed solution 2 5 10 

T2 
Must respond to specific performance 
objectives 

1 3 3 

T3 Must meet end-user efficiency desires 1 5 5 

T4 Complex internal processing 1 5 5 

T5 Code must be reusable 1 3 3 

T6 Must be easy to install .5 3 1.5 

T7 Must be easy to use .5 3 1.5 

T8 Must be portable 2 0 0 

T9 Must be easy to change 1 5 5 

T10 Must allow concurrent users 1 0 0 

T11 Includes special security features 1 5 5 

T12 
Must provide direct access for third-
parties 

1 0 0 

T13 Requires special user training facilities 1 3 3 

Total TFactor       42 
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Schneider and Winters Model 
– Applying Use Cases

• (Weighting Factor) x ∑(Tlevel) = TFactor

• The TFactor does not directly modify the UUCP

• To calculate TCF, multiply TFactor by 0.01 and then 
add 0.06
• (0.01 x TFactor) + 0.6 = TCF

• (0.01 x 42) + 0.6 = 1.02 TCF

• Calculate the size of the software (Use Case) project 
by multiplying UUCP by TCF
• UUCP x TCF = Size of Use Case (SzUC)

• 60 x 1.02 = 61.2

• Note: Reusable software components should not 
be included in this estimate

• Identify the UUCP associated with the reusable components 
and adjust the SzUC accordingly
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Schneider and Winters Model 
– Applying Use Cases

• The experience level of each team member can have 
a great effect on the accuracy of an estimate
• This is called the Experience Factor (EF)

47

• To calculate EF, go through the preceding table and 
rate each factor from 0 to 5
• ∑(Elevel) x Weighting Factor = Efactor

• Calculate the EF by multiplying the Efactor by -0.03 and 
adding 1.4 = 1.04

Weighting Experience Factors  

ExperienceFactor Factor Description Weight Factor Project Rating Subtotal 

E1 Familiar with FPT software process 1 4 4 

E2 Application experience 0.5 2 1 

E3 Paradigm experience (OO) 1 4 4 

E4 Lead analyst capability 0.5 4 2 

E5 Motivation 0 4 0 

E6 Stable Requirements 2 2 4 

E7 Part-time workers -1 0 0 

E8 Difficulty of programming language -3 1 -3 

Total EFactor       12 
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Schneider and Winters Model 
– Applying Use Cases

• To calculate the Use Case Points, multiply SzUC by EF
• SzUC x EF = UCP

• 61.2 x 1.04 = 63.648

• An alternate calculation:
• UUCP x TCF x EF = UCP

• 60 x 1.02 x 1.04 = 63.448
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Schneider and Winters Model 
– Applying Use Cases

• Now that we have estimated the Use Case Point, 
where do we go from here?
• Use the Use Case Point count to directly estimate man-hours

• Use the Use Case Point count to directly estimate size
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Contact Information

• Bob Hunt
• Email: BobHunt@DulosInc.com

• Phone: 703.201.0651

• Jon Kilgore
• Email: jon.kilgore@kalmancoinc.com

• Phone: 757.262.7462

• Jennifer Swartz
• Email: jennifer.swartz@kalmancoinc.com

• Phone: 330.416.8450
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