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Assertion: Less risk = greater probability of success
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Elements needed to control risk

KM constant measure of schedule achieved

M constant measure of actual cost incurred

4 constant measure of quality tested

4 Agile Earned Value
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Agile Development

ContinuousIntegration and Test
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Industry example of a System Capability Roadmap

2011 v 2012

PHASE 0 Initial Tech Evals and Infrastructure o Phase Demo

Technology Assessmenté = Stand up Development Environment = Standards = Test Data Gathering - Phase Hardening

Multiple four \}veek Agile Scrum Sprints with a phase capability demo

Customer interaction & Feedback from previous phase capability demo

Capability 3
Capability Phase hardening provides finished product into the repository

Customer Customer engagement is critical not only during the Phase Demo, put the monthly sprints as well

Interaction Capability 5
& Feedback

About one year into actually capability development

copaiy

In this example the project would close
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Agile four week Scrum Sprint within a capability phase

Week 1 Mon Tues Wed Thrs
Team daily SCRUM daily SCRUM
Leads & CE Story Prioritization SCRUM of SCRUMS | SCRUM of SCRUMS
Leads Move Stories into JIRA
Move Tasks into JIRA
rm &l 'sl_ 0 Del o CCe at i status d: OffF
All Weekly Team Meeting
PM Dete e Veloc eedback Loop to P 0 Status Green Tasks & Stories
Week 2 Mon Tues Wed Thrs Fri
Team daily SCRUM daily SCRUM daily SCRUM daily SCRUM daily SCRUM
Leads & CE SCRUM of SCRUMS SCRUM of SCRUMS SCRUM of SCRUMS | SCRUM of SCRUMS | SCRUM of SCRUMS
&I ts
Team Desiq Delive ceep date JIRA Stat
All Weekly Team Meeti
PM Status Green Tasks & Stories
Week 3 Mon Tues Wed Thrs Fri
Team daily SCRUM daily SCRUM daily SCRUM daily SCRUM
Leads & CE SCRUM of SCRUMS SCRUM of SCRUMS SCRUM of SCRUMS | SCRUM of SCRUMS
&1 ts
Team Design, Deliver, Acce; [RA Stat Off Friday
All Weekly Team Meeting
PM Status Green Tasks & Stories
Week 4 Mon Tues Wed Thrs Fri
Team daily SCRUM daily SCRUM daily SCRUM daily SCRUM
Leads & CE SCRUM of SCRUMS SCRUM of SCRUMS SCRUM of SCRUMS | SCRUM of SCRUMS
‘eads & CE P Next-Sprint Stories, Review Backl
&1 ts
Desiq Delive ccep 1 Stat JIRA Close-out
ckilog p D fo ) ) 2 Desiqg Re 3 Demo
Weekly Team Meeting
U C Cd C Ol C 0 10 6
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Measure of quality tested
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Traditional vs. Agile Testing

Traditional

— e

Agile

Sprint 0 Sprint 1 Sprint 2 Sprint 3 Sprint 4

Agile produces working, tested, and deployable software sooner
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Test Automation Pyramid

1 _d
\V/
GUI
Tests

Goal is to achieve 100% automation at the Unit Level — where the best ROI occurs




Continuous integration and test
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Source Code Publish
Development
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Run Automated
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Provision and Deploy to
System

Test Environment

Continuous
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Source Code Build
Set-up Test
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Run Automated
Unit Tests
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Code Coverage
Analysis

Static Code
Analysis
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If Build or SW Test Failed,
GET IT FIXED NOW

1 4
Kickoff Nightly Generate Daily Build/
) Build Test Status Report
% Uil 4 T
et st Cl
Lead Any Desktop Mg Re Server
Do,-,s 3
Generate Check-in Run SW Integratian
Status Report W, Tests
4 L N
If Build or UT Failed, &9 | St s,
(1€ s lay,
FIX IT NOW gat SEc g

§oa
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Ny ystem
f'ﬁeck ) ¢
Developer  Development in. 3
f IDE
System / Deploy Nightly
2 CM/Build Bulld
1 Check-In Triggers Server
Check-in New Code Quick Build and
Unit Test
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Continuous Integration and Testing environmen
using COTS, Open Source ClI tool

oy Favorites 23« @ nttp: [fwaw.afei.orgfevents. . | 4 Al [Jenking] x 3~ B - 0 o= - Page~ Safety~ Tools~ @

Jenking ENABLE AUTO REFRES|
& New lob [#add description
Manage Jenkins All | Branch-2.0.2.a | Clean | Code-Freeze Compeonents | Master Installer | Master Test  PS | WPS | Web Client z-OLD-Branch-2.0.1.x z-OLD-Branch-2.0.1.y z-OLD-Branch-2.0.1.z  +
& Manage Jenkins
s w Job | Last Success Last Failure Last Duration
g People P
p— lJ @ branch-2.0.1-code-freeze-build-and-test-deploy-2.0.1.z 4 mo 0 day 4 mo 0 days (£79) 1 hr 56 min
=# Build History
B 3 5 = . 0 .
Edit View ld @ branch-2.0.1-code-freeze-build-and-test-deploy-2.0.1.2-JUPITER 4 mo 4 days (£71) 4 mo 5 days (£70) 3 hr 14 min
[l
0, ionship a . .
. fbrefect Relationzhi ld 45 branch-2.0.1-components-dist-WinXP32-2.0.1.% & mo 20 days (£170) 8 mo 22 days (£167) 2 hr 0 min
4= | Check File Fingerprint -
ld [a branch-2.0.1-components-dist-WinXP32-2.0.1.y 7 mo 21 days (#£40) 8 mo 1 day (#£36) 2 hr 3 min

(‘i—) Leader board

4 ciaim Report :iJ branch-2.0.1-products-dist-Win7-2.0.1.x 8 mo 19 days (£202) 31 min
Build Queue :id Ca’_“a branch-2.0.1-products-dist-Win7-2.0.1. 7 mo 20 days (£55) 7 mo 28 days (£51) 31 min
Mo builds in the queue. B
Build Executor Status :Q branch-2.0.1-products-InstallWizard-WinxP-2.0.1.x 8 mo 25 days (£58) 6 min 26 sec
Idd 1l Idink.roctinka.net -
1| 1dle IJ branch-2.0.1-products-InstallWizard-WinXP-2.0.1.v 7 mo 27 days (£19) 8 mo 3 days (#11) 6 min 40 sec
glddjupiter.goldink.rootinka.net —
1|1dle Id branch-2.0.1-products-InstallWizard-WinXP-2.0.1.7 4 mo 1 day (£30) 7 min 29 sec
GXP-XPL-Demo-01.irad.net _
1|1dle Iid branch-2.0.1-products-Masterinstaller-install-intTest-webTest-asService-WinXP32-2.0.1.x 8 mo 19 days (£189) 8 mo 24 days (£184) 1 hr 25 min
GXP-XPL-Exportl.irad.net B
1| Idle :g branch-2.0.1-products-Masterinstaller-install-intTest-webTest-asService-WinXP32-2.0.1. 7 mo 20 days (£39) 8 mo 0 days (#34) 2 hr 2 min
GXP-XPL-Hudson-Centos-Itest-
Slave0 - . i
1 1dle o & ) code-freeze-build-and-test-2.0.2.a 18 hr (£263) 6 days 22 hr (£259) 2 hr 42 min @
GXP-XPL-Hudso
o components-dist-2.0.2.3 5 days 19 hr (£161) 23 days (£145) 2 hr 10 min @
1| 1dle '
irad2.nedc.na.baesystems.com 0 @ install-release-2.0.1.20110303-Demo-VM-WinXP32 1yr1mo (#35) 1yrimo (£34) 1 hr 13 min @
1] 1die 4o '
2 Idle 0 @ install-release-Demo-Export 1 mo 11 days (#35) 1 me 11 days (£34) 1 hr 1% min @
3| 1dle 40 '
4| Idle o products-dist-2.0.2.a 18 hr (#181) 8 days 19 hr (£174) 35 min @
XPL-Hd-W2003-32.irad.net .
1|Idle o products-InstallWizard-2.0.2.3 11 hr (£198) Sdays 2 hr {£181) 1 min 46 sec @
XPL-Hudsn-Fed01.irad.net '

1 dle 0 products-MasterInstaller-install-asService-webTest-BRANCH-2.0.2.a 17 hr (£217) N/A 57 min @
XPL-Hudsn-Fed032.irad.net :
1]dle 0 11 hr (£239) 3 hr 33 min (%3]
XPL-Hudsn-Vis32.irad.net :
1| Idle Q m

Constant measure of quality tested seviowEn) i
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Agile with Continuous Integration and Test

« When an capability development phase is planed, time is held “fixed”
within the iterations (i.e., multiple four week Agile Scrums)

* |t becomes obvious at the daily meetings (both by CI&T automated results
and discussions with the programmers) where the difficulties are occurring

« Peer/ Team relationships foster a culture of feedback and improvement
« Schedule adherence or deviations is near real-time

» Actual cost are accounted for daily and reviewed weekly

» Actual costs rise and fall proportionally to the degree of difficulty difference
from the “Planned” tasks

« Quality of the software under development is monitored nightly by CI&T
» Metrics collected show trends and areas of concern
« Decisions can be made with insight about high risk areas

12
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Earned Value Management conundrum with Agile

« Because EVM requires quantification of a
project plan, it is often perceived to be
iInapplicable for Agile software
development projects

« However, another school of thought holds
that all work can be planned, even if in
weekly time boxes or other short

increments l\"“' In
= —_— .
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With EV the status is inconclusive

$200,000 Flgure 1
~- PLANNED VALUE (PV) PV
~ ACTUAL COST (AC)
$150,000
$100,000 - PROJECT
TRACKING
$50,000 - WITHOUT
EARNED VALUE
%0 . IS INﬁUHCILUSIWE

1 2 3 4 5 6 7 8 9 10 11 12
Time (weeks)

Figure 4

~ PLANNED VALUE (PV) PV
- EARNED VALUE (EV)
$150.000 7, ACTUAL COST (AC)

$200,000

$100,000 4

$50,000 - AC

$‘0 T T T T T

1 2 3 4 5 6 7 8 9 10 11 12
Time (weeks)
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//upload.wikimedia.org/wikipedia/en/3/3a/EVM_Fig1.png
//upload.wikimedia.org/wikipedia/en/b/b8/EVM_Fig4.png

Agile EV

Establish a work
breakdown structure for the
capability desired

Execute the Agile Sprin

according to the plan and
continuously measure quality
key indicators for risk

Assign a value to each

activity (Planned Value)

Define “earning rules” for
each activity

True understanding of cost and schedule performance relies

first on measuring quality objectively

15



BAE SYSTEMS

Risk becomes visible

PVr = PVi,+PVi,+....PVi,

Planned Value of the release (PVr) is maintained constant
(constrained cost and time) by allowing PVi to be modified based on
efficiencies, enlightenment, or risks realized/avoided (both pos / neq)

Since agile EV is the measure of schedule and cost adherence to
the PVi, software intensive risks becomes visible based upon the degree
of difficulty difference between the PVi and EVa

current

EVa = Z PVi

start
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Change is coming

FY2010 NDAA Section 804
Milestone Build
Shedarisd Decision
aterie
Development
Decigion ’ % RELEASE 1 ‘

Architectural Development
1cp | Business Case Analysis pgioi ductig d Development & Demonstration Operations

and Development and
Prototypes Iteration1 I Iteration 2 lltoratlon “N'l Support
e Coordinated DOD stakeholder involvement - € Integrated DT/ OT =i
- Up to 2 years > < S0 16 months: ————

4 < <

Development
Demonstratiol Operations
RELEASE 2 | Prototypes Trrsion Tsian3| 2 Support

ICD Initial Capability Document 1 ’ ’

ahas Development &
Operations
CDD Capabilities Development Document RELEASE “N” | Prototypes l:cmomlm:on - ."pdosu .
‘ Decision Point I |

\\ Continuous Technology/Requirements Development & Maturation
\..u

17



The Next Sprint has already started
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KM constant measure of schedule achieved

M constant measure of actual cost incurred

4 constant measure of quality tested

4 Agile Earned Value

e ane.

Risk is actionable with Agile processes

18
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Innovation comes with agile EVMS

Decision

A project plan is developed that identifies Ly £ o O

r Architectural Development D & D (o)
IcD Buslngs: Case Analysis and Risk

work to be accomplished (work breakdown e
structure) both at the release level and with ‘
specific details at the iteration levels | o

CDD C: D RELEASE “N" l Prototypes —=

@ Decision Point I f

Contl Tochnol Requi D & Maturation

A valuation of planned work at the release
level, Planned Value “release” (PVr)

A pre-defined set of “earning rules”
(metrics) to quantify the accomplishment of "

k called E d Val EV ”
Wor Ca e arn e a u e ( ) n nitial ecl vals an nfrastructure Phase Demo

= Stand up Di - = TestData @ Phase Hardenin g
M HH Multiple f; k Agile S S h ility de
Prior to the start of the next capability TR e
Customer interaction & Feedback from previous phase capability demo

iteration phase, the PVr remains constant O G e

Capability Phase hardening provides finished product into the repository

(can always tell where you have been), but  customer T e ST o000

- - .\ Iedsewtion |
& Feedback About one year into actually capability development
the Planned Value iteration(PVi) is ,

adjustable to ensure that EVa is measuring B
the right items
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Innovation comes with agile EVMS

Week 1 Wed | Thrs
daily SCRUM daily SCRUM

Story Prioritization
Move Stories into JIRA
Off Friday
Design, Deliver, Accept - Update JIRA Status daily
Backlog prep for next Sprint

Agile Scrums within an iteration phase ———— v E—

Tues Wed Thrs Fri

provides actual cost information (C) and SCRUM of SCRUMS ——Schim of SCRUMS | Scraon of SCRUMS | ScRomar scauNs | Schomar scaums

Bugs & Improvements
Design, Deliver, Accept - Update JIRA Status daily
Backlog prep for next Sprint

schedule (s) earnings as they are tightly i

. Week 3 Mon Tues Wed Thrs Fri
Team daily SCRUM daily SCRUM daily SCRUM daily SCRUM
CO u p e 0 e q u a I y e S eve n SCRUM of SCRUMS SCRUM of SCRUMS SCRUM of SCRUMS | SCRUM of SCRUMS
Bugs & Improvements
Design, Deliver, Accept - Update JIRA Status daily Off Friday
Backlog prep for next Spri
Weekl

Status GreenHopper Tasks

= ! ! Thrs
daily SCRUM | daily SCRUM | daily SCRUM
SCRUM of SCRUMS

Design, Deliver, Accept - Update JIRA Status daily

Backlog prep for next Sprint

Weekly Team Meeting

Continuous integration and test using
automated test tools provides “continuous”
monitoring of the build progress and flags
areas of concern prior to the Scrum demo
event (Q)

E £
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