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Abstract & Topics

Topics:

* Getting Started under the SW-CMM®
« The Role of SQA / PPQA

* Measurements and Estimation

* Tailoring

* Results

* Recent Activity

* Language Adoption

* Corporate Impacts

* Steps to Minimize Intended Results
* Journeys are Different

Abstract: The CMMI® model is often used to express an organization’s maturity or capability. The impact and benefits
of the CMMI as a continuous improvement framework are often touted, though less frequently highlighted. The impact
of a thirteen-year journey (it's a journey, not a destination - right») of the SW-CMM, and more recently the CMMI-DEV at a
large national laboratory is the focus of this presentation. The journey includes successes and trials, progress and delay.
Nonetheless, the maturing of activities across an organization of 9,000 aren‘t revealed only in SCAMPISM results. Rather,
process adoptions, appraisal model influences, organizational structures, measurement discussions, and policy impacts
are far more reaching and far more numerous than a small sect (or should | suggest “cult’) of advocates might suggest.
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The Business Environment was the Early
Driver for our Process Improvement Efforts

From the beginning . . . To improve the quality of life of the staff and management
throughout the Center.

To honor the confidence that our customers entrust to us regarding expected costs, schedule,
and product performance.

To reduce the cost of defect recovery in delivered products which, includes reputation with
our customers.

To recognize, understand, manage, and where possible mitigate the risks associated with
product delivery.

To provide the customer with the quality product that they and the institution deserves.

To insulate staff from evolving management style “preferences” and shifting priorities.

“We get brilliant results from average people managing and improving brilliant
processes. Our competitors get mediocre results from brilliant people managing around
broken processes. When they get in trouble, they hire more brilliant people.” Toyota
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A Center’s Journey to SW-CMM Maturity Level 3
and Path to CMMI® ML 4

SCAMPI A / Continuo

SCAMPI As (3) / no::::ocv

SCAMPI A / no:::cocv

SCAMPI A / no::::ocv

CBA IPI Level 3 Awarded

Mini Assessment

CBA IPI

>

SW-CMM Level 3 xo<v

SW-CMM Level 2 xo<v

Peer
Reviews
/ Metrics
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The Journey Begins with a High Level Map

A Suggested Framework for Establishing TWGs for Organization 9999’s SPI
under the SEPG

Improvement
Plan Set Analysis Set Design Set Imple. Set Ops. Set
. | .
Consider:
(aPoley ) [Phase 1: PP TWC> er:
emen 11/29 - 1/14 ¢ Design Reviews
—1 * Quarterly Reviews
—>( KPAPolicy ) [ phase 1: RM TWG =« Risks
El L—T |
ement 11/29 - 1/14 * Tailoring
KPA Poli | I\\> e Other TWGs
—> olicy Phase 2: SM TWG [ . i
Element 117 - 2025 L TWG Policy
(use template)
| e TWG policy checklist
[ Phase 2: CMTWG Ty
117 - 2/25 L1 Toolkit with artifact
template(s)
—s(Kenroicy’)  IPREEETISGATWGN T N N N T DR i
Element 2/28 - 3/31 ¢ Architecture
Develop:
L (CKen vl [Ipiaga G TGN, T S SO S M D et - Organzatonsl lan
Element
2/28 - 3/31 (RM, SQA, CM)
[ e Candidate measures

Lttt Lttt > e SILC (process) Updates

TWGs are chartered with a Statement of Work by the SEPG. Each TWG is Chaired by the KPA Owner. SEPG Members
recommend TWG participants. Each TWG member is expected to serve 20 hours towards each TWG: exceptions are pre-

| approved by the SEPG
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The Journey Begins with a High Level Map

4
(cont’d)
A Suggested Framework for Establishing CMM Level 3 TWGs for Organization
’
VM Level 9999’s SEPG
2 Policy Plan Set Analysis Set  Design Set Imple. Set Ops. Set
LS KPA Policy [ Phase 1: OPD TWG ’\’It/l\//; Consider:
Element 10/2 - 118 L— * SOW
4 | e SILC & Reviews
KPA Policy | Phase 1: ISM TWG I/,,,>' * Risks
Element 10/2 - 1/18 ¢ Tailoring
1 °
—s(Cerar) [Pl sep TG i e A
Element 10/2 - 4/30 8
— CMM homepage
_s( «pApolicy ) [[Phase2: PR TWG I ¢ Architecture
Element 5/1 — 8/1 —
| Develop:
—> | Phase 2: OPF TWG L——’—/>> e Organizational Policy
5/1/ - 8/1 ¢ Organizational Process
S KPA Policy e TWG Checklist
Element e Template(s)
8/1-10/1 i
e Candidate measures
N KPA Policy e SILC (process) Updates
Element 8/1 - 10/1 e Training needs
.............. e Artifact
|- .Pha-se.4.:- SILC Integr_atlon.T NG . . . r I ac S
1011 — 1/2/02

TWGs are chartered with a Statement of Work by the SEPG. Each TWG is Chaired by the KPA Owner. SEPG Members
recommend TWG participants. Each TWG member is expected to serve 20 hours towards each TWG; exceptions are pre-
approved by the SEPG.

Schofield:CMMI(R) Workshops:10-2011 jrs:3/20/01 v4 6



Roles and Information Flows

Portfolio
Management Team
PMT

PMT: Establishes policy,
priorities, strategy

xcellence as determined by
external assessment

S/W Performance
PAC: Establishes Excellence Criteria
organizational (policy WHATSs)
practices, owns
process, is process
cCcG

Process Advisory
Council (PAC - formerly

Assigns tasks &
resources to P PLT, SEPG) . Ryp
working groups: : — h ‘1‘:}’\[34‘"
monitors progress P =~ \ef;: -
Q Charters, resources, Category specific policy ROt AN -~ P
A scope (HOWs) processes, checklists, RUP s A
PACs: (PAC / v templates, one-pagers ; m C
subteams) Enhance C~‘ . . . ea
practices, \ Support PACs Project / Process Engineering PACs f
communicate M \ Mgmt. PACs ' 4
\ 1 1
\ I 1
. ; RUP-based
v;z:‘;:‘:::::&z:’iﬁ‘d Work products, tools, Work products and process ,  change |
process feedback coaching (consulting) feedback ! requests !
Project Teams
7
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A Process Representation (and Process
Asset Library Entry)

SILC | Planning Step-hy-Step {no rigid seguence or chronslogy implied but these steps are parformed before project planning is complets)

Steps Who ‘Inputs *Outputs / Artifact Supporting Processes
Initiate PPOA discussions Project Leader *  PPQA Project Consulting *  Project Estimates e  Product & Process Quality
PPOQA Group *  Estimation Process: FPAW, QDE, . .. +  PPOA actvities for Integrated Assurance (FPQA)

Project Management Flan

# Project Planning

Conduct preliminary discussions

Project Leader

Project Manager
Customer
Requirements Engineer
Project Architect

Thoughts
Ideaz

Integrated Project Management Plan
Template

Concept of Operations Template

+  Concept of Operations
+ Integrated Project Management Plan
¥ Early Function Point Estimates
/ Approximations
¥ WBS/ Schedule estimates
¥ Cost estimates

# Project Planning
» Integrated Project Management

Caonduct planning discussions
including the proposal, risk.
subcontract needs, tailoring.
service group providers, team
training needs, decision analysis,
requirements, and peer reviews,

Project Leader

Team

Requirements Engineer
Project Architect
Project Manager
Stakehol ders

FPOA Group

Integrated Project Management Plan
Template

Risk Management Worksheet
Subcontractor SOW Template
Artifact Tailonng Options
Training Plan Template

Peer Review Plan Template
Lifecycle tailoring

Concept of Operations

= Integrated Project Management Plan
& Appendices

¥ Risk Management

¥ Subcontractor Statement of
Work (S0W)

¥ Guidelines for Issues Needing
Formal Evaluation

¥ Training Plan

¥ Tailoring Strategy

¥ Updated WES / Schedule &
Cost

¥ Peer Review Plan (Secticn of
IPM Flan)

* Project Flanning

» Requirements Management

#  Supplier Agreement Management
¢ Orgamization Process Definition
# Decision Analysis and Resolution
# Quantitative Project Management
» Integrated Project Management

Initiate Configuration
Management discussions

Project Configuration
Manager

Enterprise Configuration
Management

Configuration Management Flan
Template

Work Product Inventory List Template
Configuration Management Change
FRequest Template

*  Configuration Management Plan
+ Configuration Management Work
Product Inventory List

*  Configuration Management

+« Change Management Process
+  Syaem Relsase Process

*  WVersion Control Process

Peer Review the Integrated Project
Managernent Flan

Project Leader
Peer Review Team

Integrated Project Management Flan
Peer Review Script

# Peer-Reviewed Integrated Project
Management Plan
# Updated Metrics DataBase

Feer Review

Apply guidelines for issues
management and formal evaluation

Project Leader / Team
Customer
Stakeholders

Subject Matter Experts

Established guidelines

Potential Tsaneis), alternative solutions
Requirements, weighted criteria /
rationale

Risks & Assumptions

Evaluation methods to be used

« Decision made, or

# Exccution of formal evaluation
process

*  Recommended alternative
»  Updated risk assessment

+ Decision Analysis and Resolution

+ Risk Management

Consider requirement change Customer Configuration Management Change Request | Change Request disposition

discussions Stakeholder Template

Conduct Periodic Team Reviews Project Leader + Planning artifacts « Project Team Review Results *  Project Monitoring & Control
Team * Lessons Learned discussions *  Work Product Inventory = Estmating Process & workshects

Project Manager

Peer Reviews [ defects / Lessons
Learned

Froject Team Review Template

« Updated Metrics DataBase
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It really does fit together

An Overview of the Linkages Among Center 4500 Policy /PMT
ag= _g= Director’s Council on
Center Initiatives SILC (OSSP} /PLT Software Excellonce
. SILC Actvites & Arffacts
The stzged represantation of the CMMIE
has five maturity levd =
Each Process frea (Péghas Genedc  + | CAME Capability Maturity tode |{ Flanring / Reguiremerts & freh.
Goals and relaed Genenc Practices; these lntagration

;( Concept of Opergtions
relgted to every Po A

Ezach PAakso has unique Specific Goals Level 1 - Initid

1
/ Integraced Project bingt. Plan
and related Specific Practices

Risk Wanagement Plan

Ch Plan
Level 2 - Repeatable
X . - PPOA Section
Emj.e: ;I':n:ln?; & Contral _~Training Sedion
5 5 " raje nitoring aritro A~
Gerreric Pracices by "stage” Configuration Management _'_,_,—F'-'_FFH-'_F . .
2.1 Establizh Org. Policy — Procesz & Product Quality Aesuranc Business Modeling
3.2 Planthe Process Requirements Wanagemernt - | |I'|'f0!'IT|E'tIDI'| hu'l.odell
2.3 Provide Resoumes Supplier Agreement ruhnagement_ @ Business Miothiation hadel

g ——— Business Process hdodel
74 fzsign Responsibilty ram  Weasuremert £ fnatysis X
2.5 Train People
3.6 hianage Configurations Level 3 - Defined ) J frialyziz & Design \ I ENTERPRISE ARCHITECTURE:
2.7 hEnage & Imiohee Relevant Rizk hBragemert - ! User Proces= hiodel & FRAMEWOR|
Stakehaolders Organizational Training ~ i Logizal Data hiodel I -
2 8 hionitor & Control the Progess Requirsments De‘urelopment/ Btemnal Interfaces Definition n\_\‘
3.9 Objectively Bralue Adhererce Integratad PWJEE_t hianagemeant ! Intermnal C_otqunens Definkion
Inegrated Supplier Management | |~ Test Specification
2,10 Rewiew Status with Higher Lewel Tachnical Solution | & L]
wanagement . T —
- F‘mdunlx Irftegmu:-n "‘T“;{ 1y Implementation
3.1 Etablizh 3 Defined Process Organizational Process Focus -

M- Physical Data hdodel

Organizational Prozess Defintion

3.2 Collect Improwvenent Infammation Software Source & Bxecutable

“Jalidation
Tezt Resul:
Diecizion Analysis & Resalution \\ Bt hesuls |
“wierfication 4
\Eleploymerd
Uzer Documertation
Lewel a._ Manage.d L1 LI Dpél?tor Dacumentaion Orgarizational
Enterprize rohitecturs Quantitaive Project Management \ i Gemvice Level Agreemert Standard
Business fArchiecturs @ Organizational Process Perffomance Softwane Process
I
I Information Achitecture Level 5 - Optimizing SILC Supporting Artifacts
FProcess Archbecturs Organizational Innovaion & 4 Peer Review
_ . Deploymert Ly t DAR Package
- tivation Architecture offfs Causal Aralysis & Resolution Project Team Review | Team
S SILC Stakeholder Review —  (ith Software
i Project anagement Repart Process™
Information Swstem Archiecturs rax | L4 — iork Product Imrentony
- pplication Amhitecturad@ o—— | [| Change Reques
- Iracke PP QA erification . |
L Data Amchitecture g Subcontractor Braluaion SE:;E;:E
Technology Archibecture < Proces s+
JADs ! TSP Launches !

LS5 “events”
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SQA Became a Resource to Teams to
Accelerate Their Start-ups

SILC Project Pre-planning Consulting

Business Analysis &
Planning /R & A  Modeling Design Implementation  Deployment Operations
Frimarily planning ) ) ) )
« PPQA Planning PPOA Verifications throughout project life >
o UM — contact CM team CM Flan Baseline “Audit” >

* Tailoring — see third slide

+ Eole-based Training
+ SILC Change Log

+ Selecting a Life Cycle Sequential or concurrent, single or multi-release

Training updates

yYyYy

Estimating:
* Dize (Function Foints — . . . . o . L
Approxim ation Worksheef) Eequirements sizing  Estimate Size (Estimation Actual Function Point size .
+ Costs (ODE Worksheed) and management) Wotksheet) -
o DinEken Ee-estimate cost, »>
duration

Using the Metrics DB
+ Project Performance Actuals (dates, hours FPg) Project Mamt Report .
s Peer Reviews H Invite PR Analvet Defects are placed in the MDE and Capture / Eecapture N

: Method used to determine outcome of PR "
» Defect Collection & & Update . ) o
R o the Estimated FP counts are entered into the MDE before each PPOA visit

: based on the FPAW value
¢ Lessons Learned : Metrics DB
o Artifact Hands-on i >
Team (Project) Reviews
(With S(fakéhol)ders) FPQA results, ey Decisions (DAR) , Lessons Learned, Defects, Ferformance, Fisks, Action [tems, in meeting minutes
Eizk Appraizal and . .

St SPP Eisk Feview

Wiitigation »
Help/Contacts/Eesourees . STLC Process Coordinators. Artifact consultants. process ewners, vour manager . . . Jjrs8/28/06:v1.21

SQA activities were about improving consistency in process use, not about surprises

The Metrics Database (MDB) became an integral part of collection, analysis, and estimation
Schofield:CMMI(R) Workshops:10-2011 10



Measurements Revealed Needed Improvements

We May Not Otherwise Have Discovered

Host

Verifications by "activity”
Planning 9
Analysis 10
Design 7
Implementation 7
Deployment 5
Post-Deployment 7
Cperational 6

P
93
59
62
87
55
45
56
43
64
Mean 62.67
Standard Deviation 17.07
cv 0.27
Sum 564
Total minutes 2143

4210
10.97

421

SQA Verifications (by type) Since 8/03 - 3/04

Operational

Deployment 1

|
|
|
[
[
[
I
&

* removed a value where most artifacts were tailored out!

53.00 4386 31.00 27.00
25.50 2382 13.49 12.85
0.48 0.54 0.44 0.48
n 307 155 189
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2267
1347
0.59
136

Design- l l |
1 [ [
1 [ [
Planning " " 1
V] 2 4 10 12
D | D PD

86 32 55 27 25
k3| 27 25 24 47
69 75 27 13 9
74 76 25 48 15
59 39 23 39 25
21 13 25 15
30 45 13

SQA review duration analysis
led to consistent process

performance

100

&0

40

20

Scatter Plot of SQA Assessments after 8/03

.
-
ey - - .
- 2 +
. B ES
R 1 & L,
. i
1 2 3 4 5
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A Monthly Snapshot of Expected Reviews
Got Leadership’s Attention

"@\ %‘5\ & 39 @ o

o & » rafi‘ﬁ'!Q &
A S Al N I S
* ¥ N - @7 5 @ =2 =2 S
I e e® 3® 3° @““ @Q' g‘é‘ g‘é‘ ~§(§ ~§(§ 0’9 >

& & LS @ Y P F ¢ $

& T T S S T
4125/03 SIZTI03

03| | | | 7 | | [ |
12714000 | = | 4601 [ =223000| 201 | [=adei0t| = | = | = | 42003 |
4118103 | 416603 | 61803 | 619/03 | 723003 | 72403 | @peo3 | | | | | |
. engoz (| | | | | | | | ]
disclosure 327102 | SM602 | 327/02 | 5602 | 7102 | 7i22002 | sMs2 | 9oz || I Y |
12/12/02 | 111903 | 303 | 473 | zEwes | | | | | | | |
11/15/02 | 158003 | 2028003 | 1/30/03 | 2028003 | 1/30/03 | 22803 | 1730003 | 2803 | | | |
| 15903 | 71302003 | 6M9M03 | 73003 | eM03 | 7m0 | | | | |
- 1 1 1 ! | [ | | |
oz | | | | 7 | | [ |
925/02 | 10/2/02 | 10A5/02 | 1171102 | 12117/02 | 1/21/03 | 32803 | 328003 | &3 | | | |
sa03 (63 lgppoz | | | | | | | |

Project names “cropped”
to avoid unintended

”y 3 1 /4 °
Links” to review wos | L
evidence were helpful 101901 | | 10401  |qo2s01]  +omsmi] | = | = | fiemez| 1e2mee
for appraisals and 41502 | 52002 | 41502 | 52 | 722002 | pizaivz | 7izaz | 12202 | = |+ | 3503 |
also for management I S N N N A R R R —

6/27/02 | 6/26/02 | 62702 | G/26102 | 62702 | B/26/02 | 7/22002 | yr22/02 | = | = ) | |
10/5/01 | 31901 | 10501 | 417/01 | 10/8/01 | 417/01 | S/8/01 | 10724001 ) = | = | 42302 | 2/2003 |
22603 sases | ) | | | [
1130001 | 11730001 | 1030001 10300t} | | [ [

drill down
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Estimation and Measurement

How long will it take?

How much will it cost»

What do | get»

How good is it?

R
SYipg
eh ’s
8
¢,
7
o ‘%
p
O
e
completely
fectiV enes®
<o
3o
e ¢
C
@o°
J°
. .\e’b‘o"
S, <
fo "y 00‘ o"o
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Software Source Code Defects per Hour Review

30+

20+

AN AN

/\

Individual Value

\'\./

-104

N

.

A\
N

=20

UCL=25.45

X=5.54

LCL=-14.38

13



Function Points Were the Size “base measure”
for a Project’s Measurement Lifecycle

Purpose

Triggers are

When in
Lifecycle

Risk Impact to
Project

Typically used
hy

FPAW

Eough size walue in Function Pomts

Propozal, CFs, Enhancements

During early plan and throughout
lifecyele when requirements change

Higher risk due to uncertainty about
product

Tramned project leader

FP - Function Points

QODE Estimation Worksheet
Fough size, cost, and FTE | Firm size and resource
values estimate
Proposal m liew of detaded | Data Model, External
project planning data Interfaces Definition
Planning Design
Higher risk due to Ifirirnal risk as

uncertanty about product | finctionality 5 solidified

Tramned project leader Tramned project leader

FPAW - Function Point Approximation Worksheet

QDE - Quick ‘n Dirty Estimate

Schofield:CMMI(R) Workshops:10-2011

FP Counting Worksheet

Tally and decument Function Point
counts

Product Eelease for actual
Data Model & External Interfaces
Defimtion for estunates

Design through Operations

o riske as product is finished - values

are used to improve future estimates

Trained FP counter i conjunction with

project team

14



Estimation Became a Process with Multiple
Approaches and Less Guesswork

Function Point Approximation Worksheet

Contact: Questions concerng this w orksheet may be directed to Joe Schofield
Purpose: This approximation (approximate w hen you aren't quite ready to estimate) w orksheet supplements the SILC estimation w orksheet by providin
estimate for the product requirements using Function Points. No know ledge of Function Point counting is required!
The values generated by this w orksheet are used in conjunction w ith the approximation w orksheet as a second dimension to approximating product siz
When to use: As part of planning / replanning and w hen the project team has an understanding on the types of objects / entitties that the product will s
and the functions that are likely to be needed in the product.
How to use: (the derived values in this spreadsheet use medium complexity values, IFPUG 4.2 2004)
Enter in the Logical Files column the logical data groupings (call these entities or objects) fromthe customer's perspective, that will be maintained (adde
For each logical data set, identify the likely functions to be performed on the logcial data groupings Enter a "y" under the column for Create, Update, De
Enter in the Logical Files column the logical data groupings (call these entities or objects) fromthe customer's perspective, that will be interfaced fromc
for editing or reporting.
For each logical data set directly above, enter a "y" under the column for Read.
What you'll get: An approximated Function Point count that will treat your input as medium complexity Function Point types. This number will NOT likely
in the Approximation Worksheet since your requirements understanding is still likely yet to evolve.
Limitations: This spreadsheet is designed to w ork for up to 80 data sets; though it could be easily changed to accommodate more.

6 2 4 1 3

Data Functions Your Approximated Function Point Coun
Logical Files Create @ Update & Delete Read 100
Hotels y
Car Rentals y y
Trips y y y
Travelers . . . . .
Resenations * The Metrics DataBase is the repository for Function Point counts as
Airlines projects make their way through activities.

* The change in Function Point size is the derived metric known as
Requirements Volatility.

Schofield:CMMI(R) Workshops:10-2011 15



A Glimpse into the MDB

Date of Phase |1 | | | | |

Review

Effort for Phase In|\Flosting

Hours point
Eséqsidrements Integer
ST [itoger
SIS | ege
giﬂziitgf: Function | . [

Size of. Other Integer I | | | | | |

Basis of Other
Size Measure Text I | | | | | | | |

[ Input My Estimates ] [ Reset Form ]

* Measurement repository “derived measures” feed estimation
models
* Function Points enabled quantitative results

Schofield:CMMI(R) Workshops:10-2011 16



Quick ‘n Dirty Estimates Provided Ball
Park Confidence

QDE (Quick & Dirty Estimate (Approximation)) Worl

Hote: the resulting numbers derived from this worksheet will expose your project to some level of risk
until detailed estimates are derived using the SILC Estimating Worksheet.

Enter Indirect Labor Dollars 10000000 Use this value to approximate given only a labor dollar

Approximated Function Point Size 500.00 this value is derived using the MDB Va ...a-:-. - _
Approximated Cycle Time needed 17.00 person months  |this value is derived using the MDB Values

Enter Person Months 20.00 se this value to approximate given only a FTE leve
Approximated Function Point Size a75.00 this value is derived using the MDB Values
Approximated Labor Dollars 300000.00 this value is derived using the MDB Values

Enter Function Points " 100.00 this value comes from the FPAV

Approximated Labor Dollars needed 40000.00 this value is derived using the MDB Values
Approximated Cycle Time needed 3.90 person months  |this value is derived using the MOE Values

Estimated values are based on historic organizational performance

Schofield:CMMI(R) Workshops:10-2011



Measurements Were More Precise Once
Specific People Resources Were Identified

Project Plan Estimating Worksheet

Steps: input attributes are shaded
'person experience levels

In return you receive:

person experience efficiency

2person participation levels PP contribution efficiency Experience Factors: Expert Mature Rookie
*duration in years ‘person & team cost rates Technology 0.80 1.00 1.30
“person labor rates destimated team FPs per month Methodology 0.80 1.00 1.30
®SILC phase reliability variance (.4, .3, .2, .1, 0r 0) °estimated cycle time Application 0.80 1.00 1.30
Cestimated size of project festimated product costs (compare to planned)
"other costs (optional) Yoptimistic and pessimistic variance range
Experience with . . .
°Fp ®Duration of
*Experience Contribution | Participation “Average °Annual “Total
Resource Technology ‘Methodology ‘Application | Efficiency 2Participation Efficiency = in Years | Labor Rate | Person Rate Person Cost
Personl 1.30 1.30 1.00 1.69 0.08 0.90 0.25 180,000 14,400 3,600
Person2 1.30 1.30 1.00 1.69 0.16 1.80 0.25 180,000 28,800 7,200
Person3 1.00 1.30 1.00 1.30 0.68 9.94 0.25 180,000 122,400 30,600
Person4 1.00 0.80 1.00 0.80 0.12 2.85 0.25 180,000 21,600 5,400
Person5 0.80 0.80 1.30 0.83 0.03 0.57 0.25 180,000 4,500 1,125
Person6 1.00 1.30 1.00 1.30 0.37 541 0.25 180,000 66,600 16,650
Totals 1.44 21.47 1,080,000 258,300 64,575
Team Avg. Monthly Efficiency 14.96
9Optimistic Nominal  °Pessimistic| Reliability Variances
®Project Phase Reliability Variance 0.4 SILC Phase
®Project Size (Estimated Function Point 84 140 196 Plan 0.40 ILF =28 FPs
Historic FPPPM Metric 19 19 19] Analysis 0.30 EIF =~72 FPs
dCalculated team FPs per month (predi 21 21 21 Design 0.20
°Cycle time (months - predicted) 4 7 9 Implement. 0.10
Product Cost (predicted) 84234 140389 196545 Operations 0.00
"Product Cost (planned) 64575 64575 64575
"Other Costs 0 ol Values are subject to change as the project changes:

* People resources “graded” with three experience factors
Schofield:CMMI(R) Workshops:10-201 18
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Actual Values Were Collected When the
Product Was Released

Low Average High Total 14 System Characteristics (use IFPUG Counting Practices Manual 4.1)
Internal Logical Files Of Data Communications Online Update
Distributed Data Processing Complex Processing
“External Interface Files OF| Performance Reusability
Heavily Used Configuration Installation Ease
3External Inputs OF| Transaction Rate Operational Ease
Online Data Entry Multiple Sites
3External Outputs O0F End-User Efficiency Facilitate Change
3External Inquiries 0
Total Unadjusted Function Points (UFPs) 0
“Total Function Points 0

Usage:
Contact the SQA Group immediately if you don't know how to complete any of the information on this worksheet!
Use this worksheet to estimate Function Points given identified SILC artifacts AND upon project completion to derive an "actual” size.
Enter the number of low, average, & high Function Point types (ILFs, EIFs, Els, EOs, EQs) - The worksheet will generate the totals

“These values are derivable from the information model.

*These values are derivable from the external interface model.

3These values are derivable from the presentation layer.

4Use this number for estimating the Function Point size on the Estimation Worksheet.
Enter a value between 0 and 5 for each of the 14 System Characteristics - The worksheet will sum these as multiply them against the UFPs
(Optionally) Enter additional values below to calculate some key project metrics:

Enter project labor costs $ per FP:
Ent =
ent Actuals can be compared to estimates to determine variance, noting

approved changes to baselines where applicable.

#DIV/0!
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The “metrics database” Grew to Contain Peer
Review Data, Defects, and Lessons Learned

Requirements Sizing (use FRAW to
size requirements and changes for each activity,
aka Requirerents “olatility)

Initial Project Data

'y o St oD Metrics Database
Metrics Database el b
| Fepinane iheircs | Dedects Leader Fum
ociars | Esorbe on (| Coofeects | e Fourv e | Lavisions Leomed | Toock Amfocss
Errcduct Babadds | Estimits banes | Dudicts | P Bingined | Litsons L | Tiack AilEcs Modify or Input Estimates
Product Kamg
Froguct name: Enterpriss Person Forbeaue
Propect name: Enterprise Person
Rulsass Version Name: [ g
DESCTPRON [Tx s all abour the persan E] il R EXE U (I Yo SR e s
e e . T T T | =
et
=l I ] ) '
Begnbate [T el [ 3 »
Endbate [ T 3 a a
Project Standard Labor Rate: sENT0  per hour (Hote: lefesct dolar aquivlents) et o g |1 L
Project Laadar's Numc[ — 'm")w Imw T T T + t + i s | =
Cunment SLC Revew Phase: [Fasnng o i’#ﬁﬁ‘:‘ Fet | | | | T =
Réasen tor change: ,7 : - : - b ) - : - = = :
et My Evberamey Fwet P
Woddy Prodect Ruase | Clase Form | e e
'y L adbe m i ] 3
Metrics Database
'y 4 (] n
Metrics Database s s | voies | Dolocts |custon ponin uncton oode
Home | Reloase F
Product Releases | Esimate Matrics | Defects | Past Reviews | Lassons Leamed | Track Artifacts
Maodify Product Release Info | Modify or input Estimate Metrics | Modify or input Defiects | Modify or input Pear Re ProductMame:| _____ ..
Release Version Mame: F2
Date of Revi .
of review Redquired items are bold.
ftem Reviewed [Project Flan =]
I ‘Oither' wat selected, pleate give the name of thi
ibem thal was reviewed: Discovered By Change Requast 'I [Peer Review BEm I 'I
[re Detection Phase |[Flannng =]
Preparation Time [0 nours Injection Phase |[Flannng =
Review Time ro hours Detect Type |Complateness =
Tatal Effart hours Detect Severity ||Sesthetic =
Outcoma - (Cost to Repair |
Size of tem [ DescriptondClass ||
':J&IS;?,.SDI:’.;“J | - Disposition |
[P, [[Subeit | Subrmit & Add Addtional Deficts | (Rt
H = L
Peer Review Data use Capture Defect Data (use definition in SILC
Recapture to derive outcome of Peer Review) Glossary to determine cost to repair)
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Capture / Recapture Became an Exit Criteria

- (A+B-C).

10-7=3

for Peer Reviews

Use team “thresholds” to determine whether or not to repeat the Peer Review.

More “informational” notes on script.

Even Larry, Curly, and Moe
could complete this chart . ..

Place a check mark (check) in the appropriate cells and count the defects discovered by participating reviewers.
Count the defects that each engineer found (Counts for Engineer A, B, and C).

In Column A, check and count all of the defects found by the engineer who found the most unique defects. 5
In Column B, check and count all of the defects found by all of the other engineers. 4
In Column C, check and count the defects common to columns A and B. 2
The estimated number of defects in the product is AB/C. Round to the nearest integer. (5 *4) /2 =10
The number of defects found in the inspectionis A+B-C. 5+4-2=7

studied. LaPorte RE, McCarty DJ, Tull ES, Tajima N., Counting birds, bees, and NCDs. Lancet, 1992, 339, 494-5.

See also Introduction to the Team Software Process; Humphrey: 2000; pgs. 345 — 350

The estimated number of defects remaining is the estimated number of defects in the product minus the number found. (AB/C)
Defect Engineer Engineer Engineer “Column “Column “Column
No Larry Curly Moe A” B” c”
1 v v
2 v v
3 v
4 v v
5 v
6 v v v
7 v
Counts 5 2 5 2
The capture-recapture method (CRM) has been used for decades by population biologists to accurately determine the number of organisms
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Artifact / Work Product Relationship Diagram

SILC | Artifact Roadmap

\—/—\

(o))

c * denotes Peer *IPM Plan (CM &

= Reviewed Artifact Problem statement, scope____ I Risk Appendix) PR Subcontractor _PeCoS

% resources, schedule [ activities erformance  data

S PPQA

e \_{\ Activities

I
i & 4 | ) y A Y
% = Test criteria
O ConOps touches Concept of PPQA Subcontractor i
= every P Al artifact PPQA Peer Reviews é [Pl fa:
(1) = - . — Operations. f— Verifications Evaluation Management
= = engineering content
g. [ artifact Report
o <
X o3 All PRed
rtifact conter
32
Q= ! 4 4
= % *Information Business Business Al product , |Change Requests All artifact
%] Model l4—p] Motivation Model fg¢—p4 Process Model — S —p
'g g content content
\ﬁ Facts &
facts constraints Process
o3 v Iggic + L
% g’ *External *Internal All artifact VeI (P DAR Package
> 8 Logical Data User Process Interiacen Components *Tgst ] — content ) Inventory De;isign—b
o} 8 Model Model Docu e Definition Specification criteria
e O "
< \_/—\ e Verified Key
inventory Decisions
Logical Modul use : —

g tables designs info Team

= results y

g Team Team Review

3 —_ Result —

(3] Physical Data . *Software Source meetings Stakeholder

1S Model |__Physical & Executable cod UG R _Stakehulder_> Review Result

D tables \_/-\ meetings
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-
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> User Operator Service Level

% Documentation Documentation Agreement
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This diagram seemed to be displayed in most office spaces

Product (blue) and process (yellow) views are incorporated
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Taking Tailoring to a DifferenfLevel

Artifact Tailoring Summary
The following text summarizes considerations and boundaries for tailoring of SILC
processes and their associated artifacts. While other possibilities may exist for tailoring

{and this is still between the project team and the line manager), teams cannot go
beyond the boundaries identified in this document.

Concept of Dperations

» Consider when taiforing: Consider Stakeholder and PPQA review with IPM Plan Al'tifaCtS by Sta keholder REView

® Do not taifor these aspects: Cannot eliminate sections

Stakeholder (by "Phase") Review Zachman Zachman
Activity Artifact Planning / |Business |Analysis Implementation |Deployment | Operations Rows | Columns
Integrated Project Management {(IPM} Plan Requirements Madeling o
& Architecture Design
. produdt
# Main body of the IPM Flan ki i -
Planning / Concept of B C C C C yes all all

& Comnsider when tafloring: The one-pager, ternplate, and instructions & tools are provided for iea‘i”itme”ts % |Dperations
rchitecture

project managers, leaders, and teams to have guidance and structure on what typically nes ;“‘*?9":‘2‘1 B < < < < no 1 all
. . . . . rojec
be considered, evaluated, recorded, and monitored as aids in ensuring a successfully mana Man]agement
and completed project. Therefore, all sections must be addressed; however, the form the se Plan
is less important as long as they satisfy the content and traceability requirernents in the rec |Business Information b B c c c no 2 1
information to satisfy reporting requirements {such as for Project Management Reports and Modeling Model
Metrics DataBase] Business b B c c c no ] [
E ' Motivation
Model
O Do not tailor these aspects: The Project Team selects the format of the sections in this Plan gusmessm el b B < < < no 2 2,4
Some sections may have no content but should include a brief explanation as to why this m. rocessHode
Analysis & Logical Data B 4 4 yes 3 1,6
s0. Design Model
User Process b B [ [ [ no 3 2,46
» Customer Contract (a part of the IFM Plan) Model
External B 4 4 yes 3 2,3,4,5,6
. Interfaces
O Consider when taiforing: Approval page: The listed roles are the suggested approvals. Per y Definition
group's documented policy or practice, add or delete signatures except for the minimum rec Internal B © © yes 3 2,3,4,5,6
Include sufficient content so the project leader has traceability of content to the specific pro: g‘:g:;;_’:i“‘s
and the funding Custormer is confident about approving the contract, Some of the listed cont Test b P . . yos 2 il
the template can be addressed in a master document because it is common to every projec Spacification
o . . o o Implementation |Physical Data B c yes 4,5 1,2,6
Risk-based tailoring is conducted during Mosel S I
Software B < yes 45 2,3,4,5,6

planning. Source Code

and Executable

Test Result B 4 yes 45 all
Deployment User b B yes [ all

Documentation

Operator b B optional [ all

Documentation

This level of detail was of more interest to some folks than others . ..
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How to Classify a Project (Development or
Support) Became a Big Issue

Clarifying
expectations for
project “type” was
overdue, especially
as part of tailoring
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Even SCAMPI Preparations Helped Us
Identify Process and Practice Gaps

Practice Implementation Indicator Description (PIID) for OPF: 3/4/2008

¥ Contactis: Joe Schofield, 9501, 844-7977 (81 minutes to instantiate)

Goall Indirect Artifact
Practice Description Direct Artifact Every item here indudedin Palicy, Notes
BT Sfrengths, weaknesses, and improvement opportunities Tor ihe organizal

processes are identified periodically and as needed.
SR Establish and maintainthe descrption ofthe process needs and objectivesfor | Process Improvement Plan, see Strategic Vision one-pader and
the organization. Scope of Workforobjectives Action Plan
Seepaolicy Sections 1 and & One of ~100 monthly reports
SPi1.2 Appraisethe processes ofthe arganization periodically and as neededto Assessment results PLT meeting minutes (1 of ~100) -
maintain an understanding of theirstrengths andweak nesses. seenextsteps
SP1.3 Identifyimprovements to the organization'’s processes and process assets. SCAMPI Response Team and 0ngoing monitor and control —
Action items PLTseepaged
Sz 2 Process actions that address improvemsnts to the organization’s processes
and process assels are planned and implementad.
SP24 Establish and maintain process action plans to address improvementsto the See SP1.1-1 and 5P1.3-1 See SP1.1-1 and SP1.3-1
organization’s processes and process assets.
Sp22 Implement process action plans. Updated Glossary based on OPP PEST Worksheets include owners
Measurement Objectives (see and actors across Center, seetop
SILC / References / Glossary); ofpage4—-PLT & months later
everythingin action column
S5 3 The organization process assels are deployed across the organization and
process-related expenences are incorporated into the organizational process
assels.
SP3.1 Deployorganizational process assels across the arganization. RUPhome page RRIPPlan
Sp32 Deploythe organization’s set of standard processesto projects attheir starup | See MOE, LessonsLearned and Each praojectusing RUP
and deploy changes tothem as approprate throughout the life of each project | Estimates, Process Improvement,
SILCI
SP33 Monitor the implementation of the organization's set of standard processes PPQAverifications PPQA process
anduse of process assets onall projeds.
SP34 Incorporate process-related work products, measures, and improvem ent Lessons Learned, measurements, | RUP/MDBE
infarmation derved from planning and performingthe processintothe feedback (PLUG)
organizational process assets.
=62 The process is institutionalized as a managed process.
GP21 Establish and maintain an organizational policy for planning and performing See Specific requirements of See Specific requirements of
the organizational process focus process. policy Section3.1.5and3.2.1.5 policy Section3.1.2
P22 Establish and maintainthe planfor peforming the organizational process See SP1.1 and SP1.3 Monthhyrepots — PEF goal on
focus process. bottom right—one of ~100
GP23 Provide adequate resources for performing the organizational process focus Process Improvement Plan, see PLT meeting minutes — discussion
process, developing the work products, and providingthe services ofthe Scope of Workforobjedives; see | of performance, actionitems,
process. Appendix A-Process roles, Centerwide integration of
Management Activitiesata Glance | process activities
Seepolicy Sections1and &
Monthby reports — fundingtracking
ontop right
GR2.4 Assignresponsibility and authority for performing the process, developingthe | SCAMPIResponse Team and PLT meeting minutes — Ownership
work products, and providingth e services ofthe organizational process focus | Action items attop of minutes, Actionltem
process. PEST Worksheets—seeWhao, ownershiptracked, ...
Dates, Expected Effort columns
P25 Train the people performing or supportingthe organizational process focus See Reguired Role Training, pg PLT meeting minutes — Training
process as needed. 10, PLT member activitiesarea partofevery PLT
PLT Process Improvement Mini- agenda
Lessons January, Aprl, July,
Cctober
P26 Place designatedwork products of the onganizational process focus process Process Improvement Plans (web | CMAudits of MDE, an
under appropriate levels of configurationmanagement. FileShare — 10 versions) organizational asset

An “organizational” “PIID”
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SCAMPI Preparations cont'd

Practice Implementation Indicator Description (PIID) for RD

2 Contact @_ - 4501, 344-7977 (2 hours to instantiate)
Goal /
Practice Description Direct Artifact Indirect Artifact Notes
SGT Stakeholder needs, expecialions, consiraints, and inferfaces gre colecizdand
fransatedinin cusinmerregurements.
SP11 Elicit stakeholder needs, expedtations, constraints, andinterfacesforall ConOps (solutionreg’'mts) and RO Process Document page 8. Theprocess callsforneeds
phases ofthe product life cyde. IPMP {condudt of work reg'mts): elicitation, but formal
Perthe process, nesds nesdnot Howto Createa SILC documentation of needs is
be formally documentedinan Reqguirements List page 3 optional Thel&T for
artifact - ifthey are, they are i
linkedto from requiremerntsinthe | Instructions & Tools page 8 collectionof needs
requirements lists. information as part ofthe
process. In*Howto createa
SILC requirements list™ inthg,
|&T, it recommends that
requirements be linkedto
documented needs for*large,
critical, or complex projedts”.
SP1.2-1 Transform stakeholder needs, expedations, constraints, and interfacesinto ConOps (solutionreg’'mts) and RO Process Document page 7
customer requirements. IPMP (condud ofwork req'mts):
Customer requirements Instructions & Tools page 8
552 Customer requirements are refined and slaborated to develop product and
product-component reguirements.
SP2141 Establish and maintain product and product-component requirements, which ConOps(solutionreg’'mts) and RO Process Document page 8 Much ofthis isalso covered
are based on the customer requirements. IPMP {conduct of work req’'mts): in the Technical Solution
Project requirements Instructions & Tools page 10- 11 processarea, asthesetwo
process areas work closely
together
SP2.2-1 Allocate the requirements for each product component. ConOps—projed-level solution RD Process Document page 10 Much ofthis isalso covered
] re allocated, priorto in the Technical Solution
baseline, to product components Howto Createa SILC processarea, as thesetwo
via *configuration links™. Reguirements List page 2 process areas work closely
together
Detailed product compaonent Instructions & Tools page 11
requirements are capiuredinthe
body of specification artifacts as
the User Pracess Model, External
Interfaces, and Internal Intefaces.
They are not othenwis e identified
or managed becausetheyaretoo
numerous to handle that way.
SP2.341 Identify interface requirements. ConCps—projed-level solution RO Process Document page 11 Much ofthis isalso covered
] re allocated, priorto in the Technical Solution
baseline, to interfaces via Howto Createa SILC processarea, asthesetwo
*configuration links". Reqguirements List page 2 process areas work closely
together
Detailed interface requirements Instructions & Tools page 11
inthe body of
specification artifacts as the User
Process Model, Extemal
Interfaces, and Internal Intefaces.
They are not othenwis e identified
or managed becausetheyaretoo
numerousto handle that way.
SG3 The requirements gre analveed and validated, and & definition of required
functionaity is developsd.
SP3.1-1 Establish and maintain o perational concepls and associated scenarios. ConOps: target architecture and RD Process Document page 12 Much ofthis isalsocovered

A project-specific “PIID”

Schofield:CMMI(R) Workshops:10-2011
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2003

2004

2005

CBA IPI Results
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World’s
most ...

Good day:
note OPF &
SQA
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More Recently -

The SEPG Evolves into the Process Leadership

Team and then the Process Advisory Council

Business
Units /

Business Unit
Advisors

CMMI® Categories and Process Areas

Services

(ITIL)

Strategy, Design,
Services,
Transition,
Operations

Categories really do offer a reasoned
approach for grouping Process Areas and

needs.

Schofield:CMMI(R) Workshops:10-2011
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So You’re a Process Advisory Council (PAC)
Member, Now What? (Training)

Policy, Procedure, Process - what, we have a policy»
PAC member pre-requisites - what and why

Categories - what are we talking about here? (who.
acronymania, PA documents)

PlIDs / SCAMPIs - what are they, how are they used-
Process Improvement Project - an abbreviated
history

PAC worldview - how it all fits together

PAC meetings - purpose

PAC member summary - processes, usage,
championing
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The Model Supports Corporate
Requirements and Interests As Well
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Any Resemblance to the Model is not
Coincidental

Implement Software Developers or Modifiers -+ Determine the risk level associated with a particular software instance using
Software the risk-informed graded approach for software specified in S5-R89727, Specific
Quality Use Specification, Sandia Software Quality Assurance Program (SSQAP).
Processes

Note: For each risk level, the SSQAP determines a corresponding level of
formality. For example, if the risk level is high, a high level of formality helps to
manage and mitigate risks.

-+ Implement the software quality process areas (listed below) to the degree
appropriate for the risk level determined by evaluating the mission using SSQAP
procedure. The following process areas are elements of the implementation
required under this procedure:

» Configuration management.

» Deployment.

» Integrated teaming.

o Life cycle support.

» Measurement and analysis.

« Product integration.

+ Project monitoring and control.

» Project planning.
- Requirements development.

- Requirements management.

- Risk management.
« Technical solution.
- Validation.

- Verification.

» The process must be documented and quality records must provide evidence
that documented practices are being performed. The practice level determines
each project's implementation of the process areas cited above.

* The above content is part of a policy statement

* Integrated teaming will soon be removed

Schofield:CMMI(R) Workshops:10-2011
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The CMMI® Model Provides a Taxonomy for

Process Areas

Configuration Management
Deployment

Integrated Teaming

Life Cycle Support
Measurement and Analysis
Product Integration

Project Monitoring and Control
Project Planning
Requirements Development
Requirements Management
Risk Management

Technical Solution

Validation and Verification

Development Practices

Software Quality Global Practices

CPS software quality policies, processes, and procedures (e.g., IM100.3.5) also describe six global
practices that are associated with each software quality process area. Each global practice should be
implemented within each process area. The descriptions provided below for the global practices and the
guestions in the second section of the SAl questionnaire in Appendix B are intended to provide insight for
the self-assessor.

Stakeholder Involvement
The purpose of identifying relevant stakeholder involvement (Sl) is to establish and maintain expected
involvement throughout the process.

Collecting Improvement Information
The purpose of collecting improvement information (Cl) is to improve planning and performance. This
information may also point to improvements needed in the process itself.

Objective Evaluations
The purpose of objective evaluations (OE) is to provide credible assurance that the process is
implemented as planned and follows process descriptions and procedures.

Quantitative Objectives

The purpose of identifying quantitative objectives (QO) is to, establish quantitative measurements that
will enable stable subprocess performance.

Quantitative objectives should be identified as determined by the business needs of the project or
organization.

Role-based Training
The purpose of role-based training (TR) is to ensure that teams have the needed skills and expertise to
perform.

Problem Reporting and Corrective Action
The purpose of problem reporting and corrective action (PR) is to ensure processes for
1) assessing process and project status, 2) escalating issues, and 3) taking and tracking needed action.
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The Corporate Quality Assurance Plan is
Based on a Risk-Informed 7ailoring

Table 3-2. Graded Risk Level and Associated SSQAP Recommended Practice Level

Graded Risk Level (RL)
Associated SSQAP Recommended Practice Level (PL)

Likelihood Tier Consequence Tier
Undesirable event due Undesirable Event
to software failure C4 ‘ C3 ‘ C2 C1 Co
(Catastrophic) (Severe) (Moderate) (Low) (Negligible)
L4 RL =H RL =M RL =L
(Very High) PL =P3 PL =P2 PL=P1
L3 RL=H RL =M RL =M RL=L
(High) PL =P3 PL =P2 PL =P2 PL=P1
L2 RL =H RL =M RL =M RL =L RL =L
(Moderate) PL =P3 PL =P2 PL =P2 PL =P1 PL =P1
L1 RL =M RL =M RL=L
(Low) PL =P2 PL =P2 PL =P1
L0 RL =L RL=L RL=L
(Negligible) PL =P1 PL =P1 PL =P1

Legend:

RL values: N = negligible, L = low, M = moderate, H = high, VH = very high
PL values: PO, P1, P2, P3, and P4 are defined in the Guidance to SSQAP Practice Levels. Practice activities related to
these practice levels are provided in Table 3-3.

« “Corporate” has no documented CMMI® aspirations (1SO)

* PLis “Practice Level”; RL is Risk Level: more risk means more practice

formality Schofield:CMMI(R) Workshops:10-2011 33



Process Areas Have Practices that Spread
Across to “P” Levels

Table 3-3. Practice Level Tiers, Process Areas and Practice Activities

Process Area /

Practice Activities Based upon Recommended Practice Level Tier

Global 1Potential Work
Practice P1 P2 P3 P4 Products
Project Planning |1.Estimatethe scope 1. Plan for project 1. Included in M.1, M.2, Estimates, schedule,
[PP] of the project, resources, needed M3, M4, M7 budget, project plan, risk

estimates of work
product and task

attributes, budget
and schedule, and

knowledge and skills,
stakeholder
involvement, and data
management

plan, supplier
agreements, life cycle
models, tailoring results

the project plan 2. Review plans that
2. Define project life affect the project
cycle 3. Identify project risks
3.Determine estimates | 4. Reconcile work and
of effort and cost resource levels
4. Plan needed
acquisitions and
suppliers
5.Obtain plan
commitment
Project 1. Monitor project 1. Monitor stakeholder Status meeting minutes,
Monitoring and planning parameters, involvement and corrective actions,
Control [PO] commitments, data project risks stakeholder
management, and 2. Conduct progress and commitments
selected supplier milestone reviews (approvals), supplier
processes 3. Included in M.8, M.9, meeting minutes,
MI0 updated supplier
agreements
Risk 1. Determine risk Risk management plan:
Management sources and categories risks, sources, likelihood.
[RK] 2. Define risk parameters consequence, thresholds,

. Establish a risk

. Identify risks
. Evaluate, categorize,

management
strategy

and prioritize risks

TNevelan rigk

mitigation, residuals; risk
statusing notes, risk
updates, risk
management database

Schofield:CMMI(R) Workshops:10-2011
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“P"” or “practice” Levels are Derived During
Risk Determination; Tailoring is the Result

Guidance to SSQAP Practice Levels

PO — Start with a thoughtful selection of value-adding practices from the P1 column.

P1 — Complete the remaining P1 column practices. Consider value-adding P2 column practices.
P2 — Complete the remaining P2 column practices. Consider value-adding P3 column practices.
P3 — Complete the remaining P3 column practices. Consider value-adding P4 column practices.
P4 — Complete the remaining P4 column practices.

P3 — Add these activities to each relevant Process Area:

. M.1 Establish an Organizational Policy

. M.2 Plan the Process

. M.3 Provide Resources

. M.4 Assign Responsibility

. M.5 Train People

. M.6 Manage Configurations

. M.7 Identify and Involve Relevant Stakeholders

. M.8 Monitor and Control the Process

. M.9 Objectively Evaluate Adherence

. M.10 Review Status with Higher Level Management

P4 — Add these activities to each relevant Process Area:

. H.1 Establish a Defined Process
. H.2 Collect ImprovementInformation

* Process encourages the inclusion of additional “levels”

* M.s has been updated to Control Work Products

Schofield:CMMI(R) Workshops:10-2011
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Self-assessments Against Practices Enable
Teams to “Self-check”

ssment Instrument for Software Quality Version

[

SQUIG: Self-A

SAI Questionnaire
Software Quality Self-Assessment Instrument for Process Areas
PA has
documented =
Self-Assessment Ymm; Evidence Progress
Questions e 2 - -
LT Direct = Inglicect = Mone Little | More Most
Table3-3 Xref | Ref# Location Ref# Location

Project Planning (PP) ‘Es Ec
PP1 Areestimates of project planning parameters PPP114

(such as scope, attributes of the work products | PP2.1
and tasks, lifecyele, effort, cost, schedule,
neaded acquisitions and’or suppliers, ste.)
established and maintsined?

PP2 | Is aproject plan estsblished and maintamed, PPPLI
reconcilng differsnces between estimated and PP224
actual resources, as the project is managed?
PP3 Are commitments to the project plan estzblished | PPFPL)
and maintaimed?

Praject Monitoring & Control (PO) HH
PO1 Arathe actual performance and progress values | POPLI
ofthe project monitored 2gzinst those planned POP32
inthe project plan utilizing periodic reviews that | M.7.8.10
include higher level management? HI1

PO2 Ate cotractive zctions managed to closurs when | FRP2.2-3
the project’s performance or results deviate
significantly from the plan?

3 O 7O
Risk Management (RK) Yes No
RK1 Is a strategy for identifymg, mmalyzmg. and RKFPL3

mitigating risks estzblished and mamtamed?
RE2 | Arerisks identified and mmalyzed to determme | EEFL124,

their relative importance? ]
PPP13
BE3 | Arerisks handled and mitigated, where RKF16.7

approprizte; to reduce adverse impacts on
achieving objectives?

+ “yes,” most teams think too highly of themselves
* Note cross-reference to practices in blue

* Evidence columns allow teams to understand the veracity of their practice
performance, and, to prep for appraisals
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A Similar Structure Helped Teams to Self-assess
“GPs,” Safety Software, and Pll Practices as Well

SQUIG: Self-Assessment Instrument for Software Quality Version 2.3
Software Quality Self-Assessment Instrument for Global Practices
GP has
Coam= Evidence Progress
Self-Assessment T -
- =] o
Questions 33QAP Direct Indirect
Table 3-3
Xref Ref# Location Ref# Location None | Little | More | Most
Stakeholder Invelvement (5I) ll’_:‘s—[ ..EL
SI1 Arsthe levels of mvolvement and dependencies | SLP2.123
for tdentified stakeholders established, PP21
mznzged, znd mamtzmed throughout the hife of PD;P3-1
the project? M.
Collecting Improvement Information (CI) .Es E"
CI1 Areprocess improvement opportunities OEP4123
identified and action plans mplemented? QOP312
QOP41P4
H.1
c2 Arelessons lezmed and improvement data H2
collected. analyzed, and shared across the
organization?
CI3 Areprocesses changed based upon suggested M.§
improvements? H2
A . [ ]
Objective Evaluations (OE) va: | Mo
QE1 Aremdependent evalustions of identified OEP412
processes and procedures conducted and
reviewed?
OE2 1s the implementztion of identified processes OEP4123
and procedures independently evaluated and
noncompliance issues communicated and
tracked to closure?
S O[O
Quantitative Objectives (00) Yos No
Qo1 Are quantitative objsctives that address product | QOF3.1
quality, service quality, and process
performance established for the processes?

Specific guidance for the Progress columns doesn’t seem to help teams be
realistic about their progress
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We “map” to Every Known Requirement

Table 2-1. Mapping of Software Process/Practice Requirements

Requir: IM100.3.5 e NQA-1-2008 C-1Rev 10
quirement / 3.5 414.1D Subpart 2.7 QC-1 Rev
Attachment 4
Configuration Management [CM] Configuration Management X Section 102, 203, 500 Section 3.3,3.7,3.8
Deployment [DE] Deployment Section 404, 405, 406, 407, Section 3.8, 3.11,
500, 600 3.16
Integrated Teaming [IT] Integrated Teaming s2
Life Cycle Support [LS] Life Cycle Support Section 101, 405, 406, 407 Section 3.8, 3.10,
3.11,3.16
Measurement & Analysis [MA] Measurement & Analysis Section 2, 3.3,3.4
Product Integration [PI] Product Integration Section 403 Section 3.8, 3.10,
3.11
Project Monitoring and Control Project Monitoring and Control Section 400 Section 2, 3.16
[PO]
Project Planning [PP] Project Planning X Section 102, 201, 400 Section 2, 3.16
Requirements Development [RD] Requirements Development X Section 201, 401 Section 2, 3.16
Requirements Management [RM] Requirements Management X Section 201, 401, 500 Section 2, 3.16
Risk Management [RK] Risk Management X Section 201, 401 Section 2, 3.16
Technical Solution [TS] Technical Solution X Section 101, 201, 401, 402, Section 3.3, 3.4, 3.5,
403,500, 600 3.8,3.16
Validation [VA] Validation X Section 201, 202, 204, 300, Section 2. 3.9, 3.16
302,402.1,404
Verification[VE] WVerification X Section 102, 201, 202, 204, Section 2, 3.3, 3.4,
300,302,402.1.404 3.5.3.9.3.16
Training[TR] Training X Section 3.2
Stakeholder Involvement [SI] Stakeholder Involvement Section 403 Section 2, 3.16
Objective Evaluation [OE] Objective Evaluation Section 2, 3.15
Collection of Improvement Collection of Improvement Section 2, 3.1
Information [CI] Information
Problem Reporting and Corrective Problem Reporting and X Section 201, 204, 402, 404, Section 3.1, 3.12,
Actions [PR] Corrective Actions 406 3.13
Quantitative Objectives [QO] Quantitative Objectives Section 2, 3.4
Supplier Management [SM] Implied (Each Sandia X Section 100, 101, 201, 300, Section 3.6, 3.16
organization that develops, 301,302,500, 600
subcontracts for development,
acguires, modifies, maintains, or
uses applicable software)
Quality Planning [QP] Included in Project Planning X Section 2, 3.1, 3.8,
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And today . .. The Model Impacts:

Policy and governance

Sponsors and regulation interpretation

“Parent” company confidence

Transitions from Peer Reviews to VER, estimated defect prediction
Certified appraisers and instructors within the organization and the
corporation

Pilot projects are purposeful, not “as reckless”

Processes beyond the CMMI-DEV model (OCTAVE and RMM)

New Mexico SPIN

Everything’s a DAR now ... even if not a DAR
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Other Newly Institutionalized Lexicon Elements

(Documented) Process

Relevant stakeholder

Monitor and control

Corrective action
 DAR
OSSP

Understanding what constitutes process “a well-documented process contains inputs,
ouftputs, roles and responsibilities, sequences and dependencies, reviews and
approvals, and entry and exif criteria, as examples. A process should have many of
but not necessarily all of. these attributes. It may be textual or graphical but should
not be merely imaginary or virtual ”
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A New Slide in the DEV Course lllustrates
What is and is not Analysis — and Is Put to Use

< 4 H Risk realized,
8 started _ .= Actual
contingency |>,"

& 70 plans ,” Plan
£
+ 60
(o]
(9

50

40 I 1

Jan Feb
30

Nuclear Facility Safety Software Inventory Items

A reiteration from an earlier “issue” is
represented with the absence of
data in some unlikely Divisions.

AN

25
20 ORumber of invertory tems
mMNumber of self-assessed
15 inventory iterns
OGap closure plan coverage
10 oGap closure implementation
coverage
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Steps to Minimize the Results of Process
Investment - A Bonus

1.  Reduce the budget: avoid replacing resources when vacancies occur. Redirect remaining resources to
“important work” (be sure that the re-directed resources know that their process work is therefore nof
that important).

2. Bury the process and quality work deeply in the organizational structure, like a department versus at a
Center level.

3.  Tell the process team (as an exception to the rest of the department) “we don’t know where you would
fit in a re-org” despite many team-generated profferings for sponsorship and visibility.

4. Remove accountability in the leadership meetings and transfer ownership to senior managers who
have other priorities. Create relationships that are not engendered by senior management.

Confuse policy (and ownership) with process and “assert” direction upon process.

6. Assign younger and less experienced staff in key positions where they can be more easily ignored and
unlikely to “speak up.”

7.  Rotate senior management every two years—why sustain momentum that isn’t working?

8. Remove visibility of PPQA / CM results from management meetings, making process results less visible
and easier to skirt.

9. Create special “teams” with duplicative roles to further diffuse the process team role and (perhaps
unintentionally) morale.

10. Create and adopt unsustainable SCAMPI intentions and not so plan or budget.

11.  Shift the process team objectives often: complete methodology. develop a tailoring wizard, deploy
tools, move to new tools, provide tool training, stop licensing tools.

12. Allow teams to do what is right in their own eyes; limit public support for the team assigned to build
and deploy the OSSP.

Reference: Deming’s 15 Principle of Management Obligation: Constancy of Purpose
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Process Orientation for Breakfast

Planned inputs and tools

Expected product
D Slightly defective output

Implications for:

Process variation
Product variation
Excess WIP
Added steps
Added materials
Added labor

Further variation

C-sat

Breakfast @ the Schofield’s @2o0s!

Add features {cover it up) OQ@“S
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The “Paths” and Journeys are not
the same for all Groups

Pathways to Process
Improvement?

| hope you enjoyed this one! Thank you!
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