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BACKGROUND

* Program analysts supporting Navy IT acquisition programs
have been using a new estimating technique involving an
agile-style Delphi process to provide the Basis of Estimate
(BOE) for software development and integration costs

« Qutputs of this process are well structured to inform
uncertainty and trade space analysis

 Uncertainty-bounded effort estimates enable analysts to
guantitatively assess realism of the project’s planned
schedule and resources
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AGILE DELPHI ESTIMATING PROCESS

Requirement Re_wew Simultaneously 1=t Estimates
) Requirement Provid
Artifact rovide Review Next
(e.g. CDD, SRS, swiNG B SwWENG Estimates Requirement
RTM, etc) SME SME
SW ENG SW ENG
SME SME

=

No Qutliers

=

PMO SMEs -

Provide Insights

Review
Assumptions

Process Highlights

1 or more
Qutliers

4-Employs disciplined Delphi method with participation  simyitaneously ‘

from software SMEs (“Scorers”) and key PMO SMEs Provide

. o . ., . Estimates
— Like Agile “Planning Poker”, scorers simultaneously

provide estimates to avoid influencing each other 2" Estimates
Review Next
Requirement

=

— Estimates capture developer effort (i.e. coding effort), in
person-months or days; can also use points

 Other development effort (SEPM, QA, CM, etc) is accounted
for separately using factors or LOE estimates

4 All scorers provide low, expected, and high estimates
to inform uncertainty analysis
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AGILE DELPHI ESTIMATE OUTPUTS

« 3-5 effort estimates, with uncertainty ranges, for each
requirement or capability

Round 1 Round 2]

Scorer 1 Scorer 2 Scorer 3 1123
Req # Req. Description Exp. | Low | High| Exp. | Low | High| Exp. | Low | High kpigpikpij Comments
111 The system shall enable the userto . .. 3 5] 10 3 5] 10 5] 4 3 MNeed to build APl and widget X¥Z
112 The system shall enable the userto . .. 5] 4 3 3 -] 10 B 4 3 Need to edit data handling APIs
121 The system shall enable the userto. .. 4 3 1 1 1 4 Meed to build presentation widget
122 The system shall enable the userto . .. 7 5 ] -] 4 3 10 7 13 Need to integtrate X¥Z COTS tool
1.2.3 The system shall enable the userto. .. 7 5 9 10 7 13 4 3 Need to implement XYZ interface
211 The system shall enable the userto . .. 2 1 3 4 3 5 1 1 1 Need to implement ¥YZ function in data layer
212 The system shall enable the userto. .. Effort included in estimate above
213 The system shall enable the userto . .. 3 2 4 1 1 1 3 2 4 Need to build presentation widget
HHX The system shall enable the userto . .. 2 1 3 7 5 g 9 -] 12 Meed to build APl and widget XYZ

« Documentation and diagrams ™
describing assumptions for R B LG X
each requirement or capability )1 JJ
estimated _
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SUMMARIZE ESTIMATES AT VARIOUS LEVELS

 Estimates can be summarized by any relevant grouping of
the requirements/capabilities

- Enables easy visualization of estimate size/uncertainty drivers

Estimate Ranges by Capability Area (CA)

® Min Low X Avg Low Avg Exp Avg High W Max High
70

i
60

) I i
. i } l

10

Developer Effort (Person-Months)

CAl CA2 CA3
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UNCERTAINTY ANALYSIS

. Round 1 Round 2|

e Ranges from multiple pm——— e e R
Req # Req. Description Exp. | Low |High| Exp. | Low | High| Exp. | Low | High Hy it
SCO re rS provide many 111 The system shall enable the userto . .. 8 6 10 8 6 10 6 4 8 !
112 The system shall enable the userto . .. 6 4 a8 8 6 10 6 4 8 !
121 The system shall enable the userto . .. 4 3 1 1 1 4 7 !
pOSSI bl I Itl eS fo r 122 The system shall enable the user to ... 7 | s o6 | a8 10|37 |13 ]
1.2.3 The system shall enable the userto . .. 7 5 9 10 7 13 3 5 !
211 The system shall enable the userto . .. 2 1 3 4 3 5 1 1 1 !
1 b d 212 The system shall enable the userto . .. E
unce rtal nty Oun S 213 The system shall enable the userto . .. 3 2 4 1 1 1 3 2 4 !

= Ave rage Of EXpeCtEd XXX The system shall enable the userto . . . b‘i 1 3 7 5 9 9 B 12

- Min of Low /

Estimated Developer Effort
- Max of High o,
e Uncertainty can be SRR N
applied at whatever i B
level in requirements .
desired '

Person-Months




Presented at the ICEAA 2017 Professional Development & Training Workshop - www.iceaaonline.com/portland2017




Presented at the ICEAA 2017 Professional Development & Training Workshop - www.iceaaonline.com/portland2017

ASSESSING RESOURCING PLANS

Estimated Total Developer Effort

1.00 1000

 After uncertainty
analysis is conducted
around scores,
estimate ranges can
be compared against
resourcing plans " = -

Person-Months

080 |-800

=600

0.60—

0 &0 p=A 0NN

Curmulative Probabilty Dencity

020

AN BALE|TLNS

Resourcing Plan

— Baseline s Optimistic — P cimistic
------ Baszeline - Avg »+eans Optimistic - Avg wessee Pagsimistic - Avg
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ASSESSING SCHEDULE REALISM

 Uncertainty-adjusted effort estimates can be compared to
planned resources and schedule to evaluate schedule realism

Schedule (months) [Monte Carlo result] =
Scored Effort Estimates (total person-months) [Monte Carlo variable] /
Planned Resources (Avg. FTEs per month) [Monte Carlo variable]

Estimated Schedule

1.00 —1000
0.80— 800
=
g e
= . 3
£ 0604 Eound 507 U Eound —&00 =
Phiiall o Mt 5
[ <
: - i
& ! £
= 040 1 - 400 [~
] Fercentile-ol T
= B o 16.21382726108. 2
£ 1
3 1
0.20 1 200
1
1
1
0.00 L

Months
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SCOPE TRADE-OFF ANALYSIS

« Given firm resource and schedule constraints, uncertainty-
adjusted estimates enable CAIV-like scope trade-off analysis
at lower levels of the requirement/capability hierarchy

Uncertainty-
Adjusted
Req # Req. Description Estimate | Cumulative
ReqUIrementS 111 The system shall enable the userto . .. 55 55
112 The system shall enable the userto . .. 50 104 - .
Ordered by 1.2.1 The system shall enable the userto . .. 11.4 218 ConCIUSIOn'
prlorlty 122 The system shall enable the userto . . . 69 288 PM can reasonably eXpeCt to:
(hlghESt tO 1.2.3 The system shall enable the userto . .. B.4 35.2
I 211 The system shall enable the userto . .. 3.0 38.2 b Complete 1.1.1 - 3.1.3
OWESt) 212 The system shall enable the userto . .. 0.0 38.2 H
[ ]
213 The system shall enable the userto . .. 89 471 POSSIny Complete 3'2'1
214 The system shall enable the userto . .. 89 56.0 ) Not Ilkely Complete 3.2.2
215 The system shall enable the userto . .. 59 62.0
221 The system shall enable the userto . .. 7.4 69.4
222 The system shall enable the userto . .. 7.4 76.8
v 223 The system shall enable the userto . .. 8.4 85.3
224 The system shall enable the userto . .. 8.9 94.2
311 The system shall enable the userto . .. 59 100.1
312 The system shall enable the userto . .. 84 108.6 ResourC| ng at 50th Pe rcent”e
_|3.13  |Thesystemshall enabletheuserto .. | 108 _1185 _/
—f32L _ [Thesystemshallenablethewserto . | 59 L _1e L _. —— Resourcing at 80t Percentile
322 The system shall enable the userto . .. 9.4 1358
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SUMMARY

 Agile-style Delphi process can provide the Basis of Estimate
(BOE) for software development and integration costs

« Qutputs of this process are well structured to inform
uncertainty and trade space analysis

 Uncertainty-bounded effort estimates enable analysts to
guantitatively assess all aspects of the project plan
- Resource Planning
- Schedule Realism
- Scope Tradeoff Analysis
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THANK YOU

For more information, contact . . .

BOOZALLEN.COM

Blaze Smallwood
Lead Associate

Booz Allen Hamilton Inc.
Office 309.359.3160

Mobile 619.850.6123
smallwood_blaze@bah.com

Booz | Allen | Hamilton

14



	Software Schedule & Resource Planning With Agile Delphi Estimation
	agenda
	Background
	agenda
	Agile Delphi Estimating Process
	Agile Delphi Estimate Outputs
	Summarize Estimates at Various Levels
	Uncertainty Analysis
	agenda
	Assessing Resourcing Plans
	Assessing Schedule Realism
	Scope Trade-Off Analysis
	agenda
	Summary
	THANK YOU



