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DoD Acquisition Pathways (DoDI 5000.xx)
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Overview — SW Measurement Framework NDIA INCOSE rom’

. A
Information T  Wwhat do we want to achieve in
Needs order to satisfy our business
goals?
(aka Objectives)
Information
Categories %5‘ What questions will help us
q;) plan & manage progress
toward our goals?
Measurable g J
Concepts =
©  What measures are necessary to
O  answer these questions?
Questions
Addressed Do these measures provide

sufficient insight to drive
business impact?

Measures

~Sswr,

NDIA WG recommendations: DSB #3 (measures)

Picture of Success (end state)

V1.0 of the PSM CID

Consensus * Objectives first - measures aligned and tailored from measu rement fra mework
frameworks mforma.tlon needs, goals and constraints, at program and prlorltlzes the mOSt

enterprise levels
Modernized | * Migration toward consensus alternatives to traditional critica I |nf0rmat|0n needs
measures waterfall and phase-based SW measures (LOC, EVM,

milestones, ...)

* Derived from SW factory processes, automated by toolchain
* Basis for measuring cost and schedule vs. plan

and measures based on
stakeholder surveys and

History- * Repositories collect performance-based measures (e.g., feed baCk

based WBS, staff, cost, productivity) supporting future

estimates comparisons, basis of estimates, proposals, and program http://www.psmsc.com/CIDMeasurement.asp
monitoring

*Information Categories

. ICM *Measurable Concepts
Table ‘Information Need (team, product, enterprise)

PSM, NDIA, and INCOSE collaborated on development of a consensus
industry measurement framework for agile/CID

PSM Continuous lterative Development (CID) Measurement Framework
http://www.psmsc.com/CIDMeasurement.asp

*Potential measures

= |;1 Measurement -information Need * Analysis model
I“I ” Specs *Measures (base, derived) * Decision criteria

*Indicator description, sample <Interpretation, guidance
*Implementation considerations

Automated Test Burndown Committed vs. Cumulative Flow
Coverage (Sprint/Release) Completed

Cycle Time / Defect Detection Defect Resolution MTTR / MTTD
Lead Time

Release Team Velocity

Frequency
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PSM CID Measurement

Terminology, Releases

Term Synonyms Description

Internal release A release that is ready for internal use outside of the development
team. It may be used for integration, testing, or demonstration.

Candidate Release External Release An release that has been through the pipeline and system test, and
1s ready for transition to the user.

Operational Release Deployment A release that has been approved for operational use.

Release

Iteration Sprint A small internal time block in which the development team
develops and demonstrates a set of Stories. An iteration 15 a full
development cycle that can result in a Release. In some
methodologies, an iteration is called a Sprint.

MVP/MVCE /NVP Minimum Viable Product (MVP): An early version of the

software that has just enough working features to meet basic

101 functional capabilities and fill a user’s need. The goal
of an MVP 1s to quickly deliver basic capabilities into users’
hands for evaluation, feedback, and improvements.

Minimum Viable Capability Release (MVCR): as used in DoD
software policy, a set of features suitable to be delivered to an
operational environment. It provides value and capability on a
reduced delivery timeline. The MVCR 1s analogous to a
Minimum Marketable Product (MMP) in commercial industry.

Next Viable Product (NVP): The next set of features in the
succeeding product delivery.

m

Concepts

Release

Internal Internal

Development Team

(Operations)

a2

& N
NDIN Ncose

S

e

Candidate
Release

Operational
Release

External (Operations)
Customer

External Releases
e.g., to End Users

Released - Deployed (Fielded)
defects, escapes

Iterations Internal Releases
(defects originated) ~J eg., ~J
Integration and Test
Formal Test
Containment Released - Delivered
team errors, defects defects, escapes
Factory »|

T4

d| | |

Development/Integration and Production Representative Environments

I Operationally Relevant Environment IOperatit.:malEnvironmen!

Generate
Release
Candidate

Release

Candidate

RS A MR ATt GTPLg ATl MUY TR
01 1 .NO | 1.2 vl 211 221 2 1
! >
[ At=t, Pt At=t, — Pl At=t, >l
Release 1.0 Release 2.0 Release 3.0

t

See glossary for terms and definitions used in PSM CID measurement framework

http://www.psmsc.com/CIDMeasurement.asp

Deployed Product Releases

Transition
Candidate
to Release

Generate
Release

Deployed

Product
Release

Capability

Candidate
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Measurement Context FsH.

Operations
(internal, external)

v

Backlog Factory Deployment Operational Use
(or Representative Environment)
Change Request ) Lead Time N
(Feature or Defect) b ” < ol reoa — : : >
: pair and restoration times in Operations may include
Ba.Ckl.og < CyCIe Time I Def{??tf Factory repairs if needed.
Wait Time . Vulnerability
|Code committed touse | ——
Release n-1 > | v < >
Vulnerability > Regression » MTTD&D
Design, Coding, Test < > Rs::::at‘o
Defect Functional Test (Automated) Detection Diagnosis Restore Time Operations
b T i Time h i T : >
Start End Failure or Ops Ticket Operations
(iteration, (iteration,  Vulnerability Generated Resumed
Release) Release) Oceurs
le | N|
I | |

From the time ticket is issued until fix deployed to Ops . Lo . .
For the highest priority measures, sample measurement specifications have been developed that

detail the identified measures. Measurement specifications have been developed for:

Speed

Finding the *Sweeat Spot”
(situation dependent)

Value

Quality

http://www.psmsc.com/CIDMeasurement.asp

Automated Test Coverage
Burndown

Committed vs. Completed Progress
Cumulative Flow

Cycle Time / Lead Time

Defect Detection
Defect Resolution

e Mean Time to Restore (MTTR) / Mean Time
to Detect (MTTD)

s Release Frequency

e Team Velocity
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7. ICM TABLE

Table 5: Issues, Categories, and Measures

Information Categories | Measurable Concept T_E Lo T P_ruduct Information E'uterp rise Information Potential Measures
Need Need Need
Schedule and Progress Work Unit Progress Are story points Are features/capabilities Are capabilities Burndown
(team, product) delivered as delivered as committed? delivered as committed? | Commuitted vs.
Milestone committed? Are we | Are we still on track to Are we still on track to Completed
Completion still on track to deliver all deliver all capabilities Velocity
(enterprise) deliver all story features/capabilities per per roadmap? (on plan)
points per roadmap? | roadmap? (on plan) What | What are the capabilities
(on plan) are the at nisk of not bemng
features/capabilities at completed as scheduled?
risk of not being
completed as scheduled?
Work Unit Progress Did we deliver expected Is the user satisfied with | Feature or Capability
capabilities / features? Is the delivered products? Implementation
the roadmap still valid? Do they provide the
desired functionality
when needed?
Work Unit Progress Is the integration and test Test Progress
progress proceeding as
planned?
Work Backlog How much ouistanding Cumulative Flow
technical or mission debt Feature or Capability
exists? Backlog

http://www.psmsc.com/CIDMeasurement.asp
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Example PSM CID Measurement Spec

PSM Continuous Iterative Development
Measurement Framework

Ceavaleped and Publishad by Members of;

NDIN ncos:

P

~Sswr,

NDIN Ncose rsa

Indicator Specification

8.2 BURNDOWN (TEAM, PRODUCT, OR ENTERPRISE MEASURE)

Measure Introduction

Description

Bumdown is used to monitor completed work items (e.g., stories, features, capabilities) vs. planned work
items for an iteration, release, or capability. Work items may include design, code, test and sll supporting
activites (e.g., requirements development, configuration management and quality engineering). Prograss
toward completing planned work is depicted graphically to provide an indicator of the likelihood of meeting
planned goals.

Relevant Terminology

Sea Section 3: Ontology and Definitions.

Information Need and Measure Description

Information Need

What is the status of the iteration, release, or capability? Will all the remaining committed work be
completed as planned? What are the features/capabilities at risk of not being completed as scheduled? What
are the trends in execution relative to plan?

Base Measure 1

Planned Work (integer scale)
(e.z.. Story Points Features/Capabilities)

EBase Measure 2

Completed Work (integer scale)
(2.2, Stary Pointz Feamres/Capabilities)

Derived Measure 1

Open Work = Planned Work - Completed Work
(2.2, Stary Pointz Feamres/Capabilities)

Indicator Description
and Sample

In Figure 13, the orange line represents the mumber of open feamres over time, while the blue line indicates
the planned burndowm.

Release Burndown

Features

=——Planned =———Open
Figure 13: Release Burndown

At release planning, work items representing 60 feanres were committed  While litfle progress was mada
during the first week to a planned maining event, the teams recovered and is still projected to complete the
planned work by the end of the relessa.

Additional Information

U'se this metric with the velociry metric and other work unit progress metrics (2.2, test progress, cumulative
flow). The welocity metric supports the planned story peints for each iteration. The actnal completed story
points from the iteration is an input to the velocity metric. Review with other work unit progress metrics

Description

Relevant Terminology
Information Need
Base Measures
Derived Measures

http://www.psmsc.com/CIDMeasurement.asp

Model

At the team level, the focus is generally on stories or story points open through the iteration. Is the team
completing the committed work iterns? Are they significantly behind or ahesd of the bumdown plan? Are
items blocked? What is the likelihood of mesting the i on time? Can ‘backlog stories
e brought into the iteration? Are teams improving execution over time?

At the product level, the focus mms to featares or capabilities acToss releases. At the enterprise level, the
focus is generally on capabilities for external releases.

Decision Criteria

At the team level, lack of progress (e.g., not reducing open story peints at all over several days) and variances
from the plan (e.g., 5%) should be reviewed for action by the team. Data is generally not shared externally to
the team.

At the product level, variances of over 10%& are reviewed for canses of roadblocks and consideration of
Teplanning.

* Indicator Description and Sample
* Analysis Model

* Decision Criteria

* Additional Analysis Guidance

* Implementation Considerations

é‘_i;;..c.l . may support an assessment of overall risk and may impact prioritization of work for fumare iterations.
Consider bounds of estimated bumdown based on historical performance, e.g., best case, worst case, Moate
Carlo analysis.
Implementation Some teams may use hours instead of story peints (or may map story peints to hours).
Considerati
Additional Specification Information
Tufi tion Catezory Schedule and Progress
Measurable Concept | Work Unit Progress
Relevant Entities Product
Attributes Story Points, Features, Capabilities
At the team level, story peints committed for each iteration are determined at the iteration planning mesting.
Thus value is determined from the velocity metric. Based on the average velocity and other factors (e.g.,
wacations), the team commits to 3 mumber of story points for the next iteration. Work items (e.g., stories,
Data Collection tasks) are selected to match this commitment. Work items are closed when completed and meet their
Frocedure evaluation criteria, and burndown progress is updatad daily.
At the product level, the feamres and capabilities committed for each release are determined during release
planning Commitments may be replanned as work is completed and priorities change.
For the team, Bumdown is anatyzed daily for progress/risk and at the end of each iteration to determine if the
story points were delivered as committed The final story points complated value is an inmput to the velocity
Data Analysis matric.
Lo For the projact, Bumdown is analyzed periodically (e g., monthly, quarterly, by relesse). For the entesprise,
Eumdown of capabilities for major events is analyzed.
.
* Information Category
* Measurable Concept
ey 0
* Relevant Entities
.
* Attributes
.
* Data Collection Procedure
[ ]

Data Analysis Procedures
10
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Example PSM CID Measurement Indicators

Automated Test Coverage

350

300

250

200

150

100

50

Automated Test Coverage (Project)

100%
2
> 90%
2
% 80% /._/_
2
S 70%
-1
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S
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£ 40% 529 7983 rmel%
=

SITETTIT I

g 0% 728 o, THOH 0737 697 0%

“ ° 9%
@

S 20% 0%‘5"54'

§ 0% &2

T 0% O0%0%
& 12345678 910111213141516171819202122232425
R

Weeks
Automated Test Manual Test Not Addressed =sssmPlanned sss=Total Reqts

Total Requirements

Figure 9: Automated Test Coverage (Project Level)

Cumulative Flow

Project B

i of Tasks by State

Cumulative Flow Diagram (CFD)

mDone ®mDevComplete ®InProgress ®ToDo

Months (CY2019)

Burndown

Release Burndown
70

60

50

P

LN

INCOSE

Ll

Committed vs. Complete

Number of Stories

[
(=]

[
o

0

Stories Completed vs Committed
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)
Q
60.0 £
Q
o
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2
I 00 &
0.0
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Investigate Toot
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=~ —;—-.,_1_ —

Figure 16: Cumulative Flow Diagram
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Figure 19: JIRA Control Chart focusing on an area of interest

Figure 14: Stories Completed versus Committed

Defect Detection

Defect Resolution Lag Time
As of 19 Dec 19

\ (lteration) |
Defects
o
g Unknown
3 5| Legacy
-
g £ 2
3 3 Bl
e 4 >1 Iteration  41%
5 1 Iteration 21%
[ b : Same Iteration 38%
Total 29] 200 212 99 47| 244

11
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Example PSM CID Measurement Indicators

Team, Product, or Enterprise Measures

Defect Resolution MTTD / MTTR

Defects Detected vs. Defects Resolved Operations Outage Summary
140
80 0
68 118
70 6 6 120 110
61 61
P 59 % 102
+© 60 52 100 96 97
& 48 =
@ 50 Z 8
E 37 5 80 7 7a
c 40 35 £ -
%30 G N A e o B B ~ < om0
E = v/ - a3
2 20 40
28
0 - I
20 12 13
: . i
1 2 3 a 5 6 ° I I
Iteration 1 2 3 a4 5 & 7 8 9 10 11 12 13 14 15 16 17 1%
Operations Outages
M Defects Detected M Defects Resolved
B Detect WSS Repair Restore _— — MTTR Rolling Avg (10)
Figure 21: Defects Detected versus Resolved Figure 24: Operations Outage Summary

Release Frequency

Team Velocity

Release Duration - Tango .
Team Velocit
(2018-2019) Y
— Duration LaborHours ~ — . 3 25
0 & e || e m—m—————————— i
o0 6000 : Sample Calculation 1
s 000 20 1 Velocity for Iteration 4 :
i e ity =(13+415+1348) /4=12.3, 17l
= w0 4000 § [} |
§ s 15
g % » 3000 S
820 6 fd 2000
10 l 1000 10
o o
10/23/2018 | 11/5/2018 | 11/26/2018  12/5/2018 | 12/17/2018  1/11/2019  1/26/2019 | 2/11/2019 | 3/5/2019  3/16/2019 5
8/20/2018 | 10/22/2018 | 11/5/2018  11/19/2018 12/3/2018 | 12/17/2018 1f11/2018 = 1/26/201%9 & 2/11f2019  2f25/2019
R2018.01 R2018.02 R2018.03 R2018.04 R2018.05 R2019.01 R2019.02 R2019.03 R2019.04 R2019.05 D
Software Product Releases Iteration Iteration lteration Iteration Iteration Iteration Iteration Iteration Iteration Iteration
Figure 27: Release Duration for Product Tango 1 2 3 4 5 6 7 8 9 10

mm Story Points Completed — =—=Velocity

Figure 29: Team Velocity
PSM Continuous Iterative Development (CID) Measurement Framework
http://www.psmsc.com/CIDMeasurement.asp 12
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Next Steps NDIN ~Ncose %jij

Publish PSM v1.0 CID measurement framework

* Collect community feedback. Publish source specs for org tailoring. Support adoption and use.

Consider additional Phase 2 measures to address highest priority business needs

* Value assessment. Size/cost estimating. Security.
* Additional focus on enterprise-level and end user information needs and measures.

*  Workshop kickoff: Feb 12-13, 2020 (Lockheed Martin Global Vision Center, Arlington VA)
(POC: Cheryl Jones, cheryl.l.jones128.civ@mail.mil)

Ongoing community participation to improve the PSM CID framework

* Join the PSM/INCOSE/NDIA WG (bi-weekly teleconferences)
e Qutreach and engagement with stakeholder groups (e.g., Security WGs)

PSM User’s Group and Workshop, Aug 10-14, 2020

PSM Continuous Iterative Development (CID) Measurement Framework
http://www.psmsc.com/CIDMeasurement.asp
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