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“Finding the Estimating Data”“Finding the Estimating Data”

This presentation will discuss our project’s journey p p j j y
in an attempt to discover how to collect and 
organize historical data in a way that is useful for 
future estimates This presentation will givefuture estimates.  This presentation will give 
examples of the original approach and discuss its 
issues and drawback.  Then, we will talk about the 
current approach being used, which includes the 
use of both size- and effort-based proxy tables 
based on the available historical data.  We will 
discuss the full software development lifecycle from 
requirements elicitation to product delivery and 
provide the associated estimation variables
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provide the associated estimation variables.
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Overall Development CycleOverall Development Cycle
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TheThe JourneyJourney

• Reviewed individual workbooks from other projects p j
to help plan and estimate the phase efforts

• Tailored the organizational processes, but the data 
from the previous projects did not align well 

• Used a lot of “bucket” tasks due to lack of organized 
historical data and tasks

• Tracked actual effort and documented the actual 
t ki th h t th htasking throughout the phases
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GoalsGoals

• Consistency - Assemblies, phases, tasks, units
St d d St d d ld t• Standards – Standard processes so we would not  
reinvent the engineering practices for each project

• Efficiency – Each task in each process provides aEfficiency Each task in each process provides a 
ROI 

• Reusable Data – Data that is reusable and fed back 
into the organization’s historical data set

• Simple Data Mining - Able to correlate the tasks 
into historical data groupingsinto historical data groupings

• Flexibility – Enough flexibility to                         
allow room for creativity
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Historical Data OrganizationHistorical Data Organization

Early
• Requirements (Gather, Analyze, 

Document SRS)

Later
• Requirements (Conceptual 

Design Elicitation Analysis

Latest
• Elicitation Process
• SRS ProcessDocument, SRS)

• Client Routine (Design,Modify, 
New) 

• External I/O (Design,Modify, 
New) 

• Graphical Product 

Design, Elicitation, Analysis, 
Requirements, Use Cases, 
Screen Sketches, Trace Matrix) 

• Design (Class Diag., Seq. Diag., 
Class Spec., Screen Design, 
State Diagram, Method Spec., 
DDD STP STD)

• SRS Process 
• SDD Process
• DDD Process
• Feature (Model, View, Controller) 

Implementation Processes
• User’s Guide Document Processp

(Design,Modify, New)
• … 

DDD, STP, STD)
• Implementation (Configuration, 

Model, View, Controller, DB 
Access, Outputs)

• …

• User s Guide Document Process
• STP Process
• STD Process
• Integration Testing Process
• System Testing Process

Naval OceanographyNaval Oceanography 6



Latest ApproachLatest Approach

• Processes 
L i l it f k– Logical units of work

• Relative–Size Tables

• Allocation Tables (Task Distributions)

• Proxy Table (Effort and Size Data)

• TSP Workbook Integration
– Custom Processes

– SUMS

– Task Planner
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– Task Creation
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ProcessesProcesses

• Elicitation Process
• Software Requirements Specification Process 
• Software Design Processg
• Database Design Process
• Software Test [Plan/Description] ProcessesSoftware Test [Plan/Description] Processes
• Feature [Model/View/Controller] Impl Processes
• User’s Guide Document ProcessUser s Guide Document Process
• Integration Testing Process
• System Testing Process
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• System Testing Process
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RelativeRelative--Size TableSize Table

Historical data are used to produce relative-size tables1
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1 Watts S. Humphrey, PSP: A Self-Improvement Process for Software Engineers (Pearson Education, Inc., 2005) p. 78.
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RelativeRelative--Size TableSize Table22
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VS S M L VL
Observed 0 2 2 2 0
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Allocation TableAllocation Table

RCAT v1.0 Project #2

Elicitation Process Resources Hrs Hrs
Projects 
Total % in phase

Plan 2 19.9 19.9 19.26%
Interview 2 29.5 29.5 28.56%
Analysis 2 32.6 32.6 31.56%
Verification 2 11.8 11.8 11.42%
Validation 2 9.5 9.5 9.20%

Total 103.3 103.3 100.00%

SRS Process Resources
Avg Hrs
/Person

Avg Hrs
/Person

Projects 
Total % in phase

Conceptual Design 1 4.6 4.6 6.91%
Context Diagram 1 2.6 2.6 3.91%
Screen Sketches 2 18.3 18.3 27.42%
Use Cases 2 13.7 13.7 20.58%
Requirements 2 9.3 9.3 13.99%
Assemble SRS 1 2.2 2.2 3.31%
SRS Inspection 2 8.6 8.6 12.92%
SRS Fi 2 5 1 5 1 7 66%SRS Fixes 2 5.1 5.1 7.66%
Trace Matrix 2 2.2 2.2 3.31%

Total 66.6 66.6 100.00%

Miscellaneous Resources Hrs Hrs
Projects 
Total Average
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Miscellaneous Resources Hrs Hrs Total Average
CM Plan 1 0.5 0.5 0.5
Product Registration 1 2.7 2.7 2.7

11



Proxy TableProxy Table

Process Units VS S M L VL Rate
Elicitation Hours 7.20 11.88 19.60 32.33 53.32 1.00
Software Requirement Spec Hours 47 17 53 49 60 66 68 79 78 00 1 00Software Requirement Spec Hours 47.17 53.49 60.66 68.79 78.00 1.00

Database Design Doc Pages 7.81 10.18 13.27 17.29 22.54 0.28

Software Design Doc Pages 17.11 25.04 36.66 53.67 78.57 1.19
Class Diagrams Diagrams 1.47 3.19 6.93 15.07 32.76 0.22
Screen Designs Screens 2.09 4.10 8.06 15.84 31.14 0.30
Sequence Diagrams Diagrams 9.44 10.63 11.96 13.46 15.15 0.29

Software Test Plan Pages 21.12 21.80 22.49 23.21 23.95 3.55
Software Test Desc Pages 10 85 23 21 49 65 106 20 227 18 0 43Software Test Desc Pages 10.85 23.21 49.65 106.20 227.18 0.43

Feature Model Hours 2.61 8.75 29.38 98.61 330.96 1.00
Feature View Hours 0.91 3.50 13.52 52.19 201.43 1.00
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Feature Controller Hours 1.40 5.28 19.92 75.20 283.90 1.00
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TSP Workbook TSP Workbook –– Custom ProcessesCustom Processes

Data from 
All ti T blAllocation Table
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TSP Workbook TSP Workbook -- SUMSSUMS

Data from 
relative-size table  

or proxy tablep y
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TSP Workbook TSP Workbook –– Task PlannerTask Planner
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TSP Workbook TSP Workbook –– TaskTask

Custom 
Phase Names
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BenefitsBenefits

• Consistent Data Tracking
• Standardized Task Definitions
• Simplified Data Mining
• Organization, Project, and Individual Data
• Training
• Improved Efficiencies
• Advanced Improvement Practices

– Build on a common approach

• Improves Repeatability  (IDP, PTS, RTS, RCAT)
Process Oriented Strategy
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• Process-Oriented Strategy
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IDP Data ComparisonsIDP Data Comparisons

IDP REQ phase is 3 weeks from completion:
• Project has turned out to be larger than thought
• There has been a balance of over/under estimates
• IDP is estimated to complete 1 week late (7% error)
• IDP is estimated to complete with more hours than planned (7%)
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• IDP is estimated to complete with more hours than planned (7%)
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Team Member TestimonialsTeam Member Testimonials

“The current approach is much more efficient and 
effective.  Estimating in a less granular way is g g y
much easier.  We completed the launch faster.  The 
SUMS structure along with the task planner feature 
makes it a breeze to add new work to our plans”makes it a breeze to add new work to our plans

“Organizing the estimating data in logical chunks 
makes so much more sense.  For years we’ve been 
filling out spreadsheets and have not been able to 
mine the data in a useful way.  I’m optimistic about y p
using the data for the upcoming design phase 
launch and I’m confident that our organizational 
data is going to get better and better as we add
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data is going to get better and better as we add 
new data points.”
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David P. Malley
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