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Advanced SE QC and QA

* a 2022 Update on V-Model Thinking:
* Specific Practical Methods for shifting the QA
burden to the ‘left'
* (better requirements and design, defect
prevention processes),
* and for focussing testing as an extreme agile
feedback cycle,
* using ‘Competitive Engineering/Planguage”
* and methods of Musk and Bezos.
* An overview of
* basic ideas,
* practices,
* case study experiences and
* measures of effectiveness.
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Figure 1. V-model of the VDI 2206:2004 guideline "Design methodology for

mechatronic systems' (VDI, 2004)

www.researchgate.net/publication/325137200_V-
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Plan development & Updates
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Shift Left means

Reduce Rework
50% < 3%

* Aqgile is an option QA Spec Qe VQSiG"

* QO at specification level, discover defects early
* QA to PREVENT defects, upstream (left-V)

* Advanced specification languages: intelligible,
digital

* Not ‘elimination of testing’

% ?t(;)fobi)g reduction in defects found in test (10x,
X

* = faster delivery, fewer defects, early valuve delivery

Concept of Operations Operations & Maintenance

High Level Requirements
System Verification

Detailed Requirements

High Level Design Subsystem Verification

Detailed Design Integration & Testing

ol tati Integration,
mpiementation . .
Definition & P Verification,

Decomposition & Validation
Figure 2. Overview of V-model of systems engineering.
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The cost of rework
After Test
Is 9.3X wore per defect
Than on the left side of the V



Shitt Left
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Figure 2. Overview of V-model of systems engineering.
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* lnvest more in QA initially

Reduce total effort and time by shifting left

%k ¥ Reduce Testing, and

Xk

Corrections

= Reduce Total Costs
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Figure 7. Relative level of cognitive systems engineering (CSE) effort in the Department
of Defense system acquisition process required for effective joint cognitive system (JCS)
development. IOC = initial operational capability, FOC = final operating capability,
FRP = full rate production.
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Jetence hy AgiliTy, antrRequirements Agility, Agile Coniraciing

Result — Obsolescence of Existing Weapons and Doctrine

Today’s Legacy Systems Where We Need To Be

Survivable assets/Stealth **  Attritable swarm of assets
Large platforms Distributed consumable assets
Billion dollar platforms Very low cost assets
Best in-class features Aggregation of mass good-enough features
Fixed features Easily Reconfigurable features
Updates to systems in months/years Updates to systems in minutes/hours/days
Trusted platforms No trust in anything
Human-to-human connection Machine-to-machine
Human in the loop (human speed) Machine-to-machine
Hub and Spoke Network Mesh Networks
Old Primes New primes
Buy and then operate our own assets Buy services and outcgMies
Contractors bend sheet metal and software is an add-on Software is the platform and hafdware is the add-on
DODNLabs and Primes own all the advanced tech Advanced tech also driven ¥ commercial companigf
Centralized Manufacturing Manufactucis® close to the FOB
Waterfall Engineering Agile — It€rative & incremental

Fixed Requirements Pivot - as you learn |
Fixed Contracts gil@ contracting - as you learn
Innovation disconnected or lower echelon activity Continuous Innovation integral to the mission at HQ level

_

https:/www.slideshare.net/shlank/technology-innovation-and-modern-war-leeture-2238614399%next_slideshow=1 ‘ kl(
www.Steveblank.com Steve Blank

** ATTRITABLE: wear down (an opponent or enemy) by sustained action: his defense was designed to attrit us. 8 A



https://www.slideshare.net/sblank/technology-innovation-and-modern-war-lecture-2-238614359?next_slideshow=1

Key to designing a system to be Agile, is having agility quality requirements’ taken seriously

@ Crroraicdliar You are viewing Brian Gallagher's screen
%g SOLUTIONS

||| AND SERVICES

CMMI V2.0 Requirements Development and Management:

) ‘ View Options v

@ CMMI Institute Partner

Your Toolkit for Engineering Agile Systems

RDM 1.1 Record requirements.

RDM 2.1 Elicit stakeholder needs, expectations, constraints, and interfaces or connections.

RDM 2.2 Transform stakeholder needs, expectations, constraints, and interfaces or connections into prioritized
customer requirements.

RDM 2.3 Develop an understanding with the requirements providers on the meaning of the requirements.

RDM 2.4  Obtain commitment from project participants that they can implement the requirements.

RDM 2.5 Develop, record, and maintain bidirectional traceability among requirements and activities or work products.

RDM 2.6 Ensure that plans and activities or work products remain consistent with requirements.

RDM 3.1 Develop and keep requirements updated for the solution and its components.

RDM 3.2  Develop operational concepts and scenarios.

RDM 3.3  Allocate the requirements to be implemented.

RDM 3.4 Identify, develop, and keep updated interface or connection requirements.

RDM 3.5 Ensure that requirements are necessary and sufficient.

RDM 3.6 Balance stakeholder needs and constraints.

RDM 3.7

Validate requirements to ensure the resulting solution will perform as intended in the target environment.

https:/tinyurl.com/StakeholderBook

©BG Solutions and Services, LLC
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Participants Reactions

Share Screen Record

https:/mountainscholarorg/handle/10217/176676
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Evolutionary Archltecture and Agile Development
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https://resources.sei.cmu.edu/asset files/Presentation/2017 017 001 496091.pdf

and Agile Development

Gallagher Brian Hanif Mostafa Mielke Thomas
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US DoD Software Agility with Very clear ‘Capabilities’ (Qualities and costs)
“A rapid, iterative approach

o Planning Phase 0 Execution Phase to software development

reduces costs,
technological

f \ obsolescence, and

Define Capability Needs

Roadma

NN M

Develop Strategies -
Acquisition, Contracts, Test 1P,

p
Cybersecunty. Product Support, etc. \ \n.m \ \ \\ \ acquisition risk.
Cost Estimete J Q/ ‘j 4/ 4/ 4/ To allocate resources to
les Assess Value the most relevant
capability needs,

Strateg
Active User Engagements

"Viable, % "Viwble S acquisition and
o e is development investment

never

Development done

User Agresment DoD or DoD component
®—6
will make software
/\ /\ \ f. within a framework that
) addresses tradeoffs
\ between

AN
&"j (> \J \J biliti ffordabilit

J Software Development Infrastructure, Cybersecurity, and Enterprise Services risk tolerance, and other
considerations.”

(DoD 50000.87)

decisions

Design Architecture

DOD INSTRUCTION 5000.87
OPERATION OF THE SOFTWARE ACQUISITION PATHWAY
https:/www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodi/500087p.PDF?ver=virAfQj4dv_LgN1JxpB_dpA%3D%3D 1
Oct 2 2020




Shifting Left to Planguage

Some of My Methods

Requirements, Pesign, Spec QC
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This book is going to go into some technical detail, on how we can be fairly sure of delivering successtul
stakeholder values, on time and under budget. Think of ‘moving Success up, from less than 50%, to more than
99%'’. (Search ‘failure rates’ for IT and organizational projects, keep in mind that 'not full Success’ is partial, if

] Learn Stakeholders

not full, failure).
1. A clear agreed definition of the state of success (value and constraint levels). Requirements Engineering. Requiremants

[1, VR]. ‘Decide to agree’. [38, Generative Change] ) Prfoct Tmtoes
2.Systems Engineering Architecture [3, SEA]: conscious quantitative design, towards the clear objectives Measure 3 30m a0

and constraints. “Design for Success!’. m;{%? - Values
3.Decomposition [3, Decomposition Chapter] of big architectures, into much smaller, implementable sub- om o

architectures. ‘Prepare small increments’. ) inurrredeney.
4.Risk-Consciousness Engineering. [3, Risk Chapter] For every architecture idea, we take the time and (o1

trouble, to analyze and specify, the ‘success potential’ (using ‘Impact Estimation’ [2]) of our architectures S Of Vel

(aka strategies) in terms of measurable knowledge, and knowledge sources, for all concurrent value- P |

objectives and resource constraints. A common Science tactic. M Mstiod hptmmstation Cont

Deliver Wooivny Apubat e Solutions

5.Priority Engineering: we use our analysis data, to compute the ‘best overall value sub-architecture for the e
remaining budgeted resources’, our priority increment, to deliver next, to the system, in the forthcoming Sl Of Davehopanant Massurone
incremental value delivery.

Value To Cost:

Steps 1-5 usually take 2 to 5 days of planning work. Startup Planning [7, SW]

Develop

6. Scientific Inquiry: We measure and learn, from all ‘incremented to date’, delivered values, and incurred pecompose

costs, and stakeholder reactions, at each value increment. Get good feedback early and frequently.

7. Engineering Agility: If the ValueS, COStS, or Stakeholder reaCtionS are not gOOd enough, we immediately re- T(:m Gilb, SUCCESlS:Super Secrets & Strategies for Efficient Value Delivirgn Projects, Programs, and Plans, Book Folder,

engage the architect, or strategic planner, to analyze the root cause, and to design better (Dynamic Design to hnyur .com/ S USCCEESS LG: s iR Pt R

Value and Cost) and to try out new ideas, until they succeed, or we until we decide give up. ‘Give up’ on EEEACS SN RN AR b

perhaps a limited requirement, or ambition, not necessarily everything.




The Manaaility Hypothesis about better agile methods.

+ ‘Managility: Agile Methods
* Quantification
+ Allowing engineering, science and increments
* Pecomposition
*For early results, in a value stream
*Pynawic Prioritization
+Best value/costs stream
*+0orporate Learning
+Methods Efficiency

+Strateqy Efficiency

+Tewmplates (Stakeholders, Scales of Measure, Evaluation Questions)

+Pigitization of Planning:

Source 2020. tiny.cc/ManagilitySlides

*Use of digitization of planning, development and operational
data

+Moving towards maximum Al Help.
*Preventative Quality Assurance

*+Petect Prevention rather than late detection and cure.

| =Systems Enterprise Architecture

N |
AN ~ * Architecture to enable long-ferm rapid change and
\ COMPET‘I‘ L= adaptability
\E N GINEER! Q | G
\\x e e | *Architecture Engineering to meet wmultiple critical valves and
constraints
https:/www.gilb.com/p/
competifive-engineering .« Adoption of Strong: Concept Definitions, Policies, Principles, and
(free pdf) Processes.

+Methods Modularization: methods can be adopted and tried out
graduvally, and replaced whenever better methods come along, or
are tiseful in a particular situation. Nothing is "holy’ except good
results.

Planguage

14


https://www.gilb.com/p/competitive-engineering
https://www.gilb.com/p/competitive-engineering

Values
Quantification

e e—

Strateqy
Engineering

Multi Value/Cost
Step-Feedback

GOALS AND OBJECTIVES

IIIIIIIIIIIIIIIIIIIII

Quantified QC

https://www.leadingagile.com/2019/04/mike-cottmeyer-at-

triagile-2019/
m

‘Managility’ is incremental improvement
in the direction of cost-effective quantified methods

Source 2020. tiny.cc/ManagilitySlides 19



Energy Domain Overview Table

PIGITAL AGILITY:

Managility Principle 10.

aeorevena [l

Can provide libraries, corporate learning, for concepts, metrics.

Cannot ‘forget’. Easier to access from distributed sites.

Value To Cost:

Source 2020. tiny.cc/ManagilitySlides

s s s s s | £ Settings... | + Add ~ | | Duplicate...
Pigital planning instruments will normally be needed | mose | e e sin | -
. g ' New Leglslatlon [_] Comms Plan
to keep track of all these planning and decision-making N
] clements, Consumer Costs A |70 50 2292
and helping us to sense the need for changes, Status: 03 Wish: 100 %A ros 70 % 50 0 «
- % .
sand to react quickly and accurately. % relative level of [Eneray Costs] . [SEEDY
[Energy Costs = { Consumer Monthly Ou...]
1 20th September 2017
Advantages of Digital Planning Apps for well structured planning (> Reputational Damage A 77?7 277 772
languages based on metrics. (Like ‘Planguage) Status: 0 < Wish: 0 % 0 % 0 % 0 %
No qualifiers 2777 | 2777 |
Can handle very large scale of plans, many levels @ 7
(> safe Transition | 7277 7277 7272
Good at remembering relationships (Stakeholders, Values, responsibilities) Status: 09 Wish: 0 A%: |0 % 0 % 0 %
No qualifiers 2999 2999
z:: I
Can recompute priorities based on changes
e 5 ValPlan Info Consumer Costs no 7772 130 o
. . Status: 0 <9 Tolerable: 120 % R... por- 0 % 108 0 %
Can produce graphical selected views gilb e OWI /Valpl a“ % relative level of [Eneray Costs] ... o o :
§ [Energy Costs = { Consumer Monthly Ou...]
Can simplify when needed, but keep all detail £ 20th September 2017
Sum Of Values: v 10 % 158 % 0 %
Can deal with multiple dimensions at same time
H) UP FRONT ONE OFF PAYMENTS 3 7772
r ) : Status: 0 < Budget: 10 £B... Ao 10 % 30 v 0 %
Can spot defects, inconsistencies and problems £ Billion[Payment Type] to [Recipien..[J| 0%
[Payment Type = { <All> ),
Can enforce governance of concepts (like strategy impact, evidence) [ 20th September 2017
Sum Of Development Resources:;o;- 10 30 % 0 %



Sumwmary

‘Quantify the Critical Causes you Care
About’

* For any current managemeniStyle, even if
not formally agile”

New Legislation

Requirements

Consumer Costs A:

Status: 0 = Wish: 100 % R... A%

[Energy Costs = { Consumer Monthly Ou.. ]
1 20th September 2017

: %
BEEETEEE o
% relative level of [Energy Costg] ... m_l

Comms Plan Ne
50 2997
50 % 0 %

(2 Reputational Damage = 2?7?77 277 772
* Much better QUANTIFICATION, and other pg w0 s 0% 0 % 0 «
CLARIFICATION of youtr most-critical value o
Obj QCfives' > Transition A 7277 2272 2272
< Wish: 0 0 % 0 % 0 %
* Multi-dimensional QUANTIFICATION of your ”
strateqies, for meeting goals. cumerCosts & | 7777 130 —
< Tolerable: 120 % R... pos- 0 9% 108 « 0 %
ive level of [Energy Costs] ... 2977 108
* SYSTEMS ENG‘INEEKING’ fOl’ Ial’ge Oomplex = { Consumer Vlor:tgr::y Ou...]
managed Systems’
les: 7% 10 % 158 «% 0 %
* (for organizations, products, services, H) UP FRONT ONE OFF PAYMENTS 3 ALL
. Status: 0 < Budget: 10E£B... 0s: 10 % 30 v 0 o
huma"“value lmproveme"'rs, £ Billion[Payment Type] to [Recipien. [l 10% a0 :
[Payment Type = { <All> },
i p re , 9 20th September 2017
* =wmanagement agility. (‘Managility’) T ————— P o .

“Clear Communication”
€14. https://www.qgilb.com/store/0JCCxtsM

Source 2020. tiny.cc/ManagqilitySlides

Value To Cost:



https://www.gilb.com/store/oJCCxtsM

Intel Measures of
Gilb Methods 2013

Inte

TABLE I: GEN 2 REQUIREMENTS DEFECT DENSITY

The Impact of Requirements on Software Quality
across Three Product Generations

John Terzakis

Intel Corporation, USA
john terzakis(@intel.com

Abstracr—In  a previous case study, we presented data
demonstrating the impact that a well-written and well-reviewed
set of requirements had on software defects and other quality
indicators between two generations of an Intel product, The first
gencration was coded from am unorganized collection of
requirements that were reviewed infrequently and informally. In
cantrast, the second was developed based omn a set of
requirements stored in a Requirements Management database
and formally reviewed at cach revision. Quality indicators for the
second software product all improved dramatically even with the
increased complexity of the newer product. This paper will
recap that stedy and then present data frem a subscequent Intel
case study revealing that quality enhancements continued on the
third generation of the product. The third generation software
was designed and coded using the final set of requirements from
the second version as a starting point. Key product
diffcrentintors included changes to operate with a new Intel
processor, the introduction of new hardware platforms and the
addition of approximately ffty new features.  Seftware
development methodologies were nearly identical, with enly the
change to a continuous build process for source code check-in
added. Despite the enhanced lfunctionality and complexity in the
third generation software, requirements defects, software defects,
software sightings, feature commit vs. delivery (feature variance).

ays from pruject
lhe second to the

« requirements
quality, multi-

PRD
Revision

# of
Defects

# of
Pages

Defects/
Page (DPP)

% Change N —
in DPP

0.3

312

31

10.06

0.5

209

44

4.75

-53%

0.6

247

60

4.12

-13%

0.7

114

33

3.45

-16%

0.8

45

38

1.18

-66%

1.0

10

435

0.22

-81%

Overall % change in DPP revision 0.3 t¢ 1.0: -98%

[1. PRODUCT BACKGROUNDS

The requirements for Gen 1 that existed were scattered
across a variety of documents, spreadsheets, emails and web
sites and lacked a consistent syntax. They were under lax
revision and change control, which made determiming the most
current sct of requirements challenging. There was no overall
requirements specification; hence reviews were sporadic and
unstructured. Many of the legacy features were not
documented. As a result, testing had many gaps due to missing
and incorrect information.

The Gen | product was targeted to run on both desktop and
laptop platforms running on an Intel processor (CPU). Code
was developed across multiple sites in the United States and
other countries.  Integration of the code bases and testing
occurred in the US. The Software Development Lifecycle
(SDLC) was approximately two years.

After analyzing the software defect data from the Gen |
release, the Gen 2 team identified requirements as a key
improvement arca, A roquitements Subject Matter Expert
(SME) was assigned to assist the team in the clicitation,
analysis, writing, review and management of the requirements
for the second generation product. The SME developed a plan
to address three cntical requirements areas: a central
repository, training, and reviews. A commercial Requirements
Management Tool (RMT) was used to store all product
requircments 1in a databasc.  The data model for the
requirements was based on the Planguage keywords created by
Tom Gilb [2]. The RMT was configured 0 gencrate a
formatted Product Requirements Document (PRD) under
revision control. Architecture specifications, design documents
and fest cases were developed from this PRD. The SME
provided training on best practices for writing requirements,
including a standardized syntax, atrbutes of well wrtten
requircments and Planguage to the pnmary authors (who were

1if i vt 4 : 3

. 2 1‘ N
VR ! L \
;. g ladl I8 .,"

e G
John Terzakis |

£i-
| 5 n g
FUNE
' 3B |
tl.
1 |
: |
[ & | :

Notice the team ‘learning process’ for tech standards

Intel Case
Study

J. Terzakis,

“The impact of requirements on software
quality across three product generations,
2013 21st IEEE International
Requirements Engineering Conference
(RE), Rio de Janeiro, 2013 pp. 284-289.
https:/www.thinkwmind.org/download.php?

articleid=iceqi 2013 3 10 10012

Productivity was
233% higher

50X better
planning quality
Before release

21,000+ Engineers

2 decades
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https://www.thinkmind.org/download.php?articleid=iccgi_2013_3_10_10012
https://www.thinkmind.org/download.php?articleid=iccgi_2013_3_10_10012

“We find an hour of doing Inspection
is worth ten hours of company

Positive Motivation|dassoom training”

A McDonnell-Douglas line manager

Pe rSOnaI Im prOVement “Even if Inspection did not have all

the other measurable quality and

Defects/Page cost benefits which we are finding,
100 then it would still pay off for the
training value alone.”
30 SO Majors Fourd A McDonnellDouglas Director
(~160-240 exist!)
60
7
40
20 23
0 | | |
0 1 2 3

February
Inspections of Gary’s Designs
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Why are these - o
P' thdS . Summaryo .S Metz.:mo c.e -
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suggested? el I S e Tmmmm,

. Word Requiramant — -
X Conﬁgure ' Language Statement - N . _
Transmit — — _ (atrbus ) : Mobility Applicat
+ They are the best ones | know about. System ; R == ;
Receive || Transport ' \ :
i : Interaction \ State ~— System E
* They are measured, studied, corporately hadmeners Lo — — —
adopted, publicly reported. E ‘ [ ] [Sysemor|i_ | Transported || Serviced
Mounting Service : e~ g Bt Access |Ii ~~ Receving Transmitting
Interfa Interfa : _’_,-—-*"'—-‘ " ‘
* They have decades of stable success, and Sowe— Aol b ———— coties) iR
close to zero failure rate. Interface | | Interface [ i 1 iecma T (e ;
Data Operator : La_;uage d ll - Modulator | | Demodulator
sEan : Interface | | Interface ! e rogicafsesdm) I ! | - ; Wavef P
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* Thev handle mulﬁple dimensions of Figure 6: Product line family issues ultimately include the minimal system model issues.

concern simultaneously http:/www.parshift.com/s/ASELCM-02R0.pdf

* They apply at management and
technical levels equally well

y -EREE: RICK DOVE
* They are scale free: they work onvery SCALE F KEE
large problems (but we need to invent wj“ Pl’acfic al SO a"”g Me.l-hod g

something even better for managing the
world better). UN Goals :)

for Industrial Systems Engineering”
+ They are based on engineering and lecture slides

science practices



http://www.parshift.com/s/ASELCM-02RC.pdf
http://concepts.gilb.com/dl892

Who or what controls QA Cycles on the left side of the V Model

-----------------------------------------------------------------------------

' fth ===
or permits use of these f SN
. World q '
p R @
Planguage methods? O | ] ]
Pattern-Based Systems /" Model-Based Systems ~ feicras I
Engineering (PBSE :," Engineering (MBSE) : "‘ Inlerlfac o I s:?:gsof é
+ You do ; \ § N ] s
A 4f S
* The methods are Creative Common Freeware. | feoneral\, b-----oeees . 4T . o e ;
’ — :‘ / gm o. i TL'olall Leval = Requirelment & // Fm::;‘l:ml ,!f s :
EEPPN NS A R R nEmEneEssare S N R W I Al DL IR it -, Faquire nents State ent | ; e :"" Ire
* People can learn and practice from free mprove SN dfcm N iR e =l )
internet link materials. Paftrn System Families P>, - Py LA cDeson bk @
Ny ) e | —
* No perwmission is needed fo use the methods Indiidual Produ s N\ Ny T
or System Configurations s & ) 7 » N5
RS — éi’-’-’-“...: =1/
+ No approval or certification is necessary or " System Patern . é';":'-'EQ\ / Ay Y
desired: the methods are self-measuring; Clags Hierarchy ) — A —\— 77 -
\ ' }‘.‘:4':':5-:) Tt | [rawn
* Real organizational results, in the short term < :"'g:,._g'"_f;:/'_j_; .
and long term, are the judge of good methods. \
+ People, consultants, teachers, app developers, System Containment Hierarchy
institutions, universities can offer their :
services to help people (for free or for ey me——
payme“‘l') ‘l'o lear" a"d use ‘l’hese methds 1’0 Airrbhorne Ratho livc-g|.4-||l||.;lnlll" [:Hlll.-l ‘f:r{::"in)::“t?k;:i.,” No?'_W'le"(é'ﬂ (.O’Tlﬂ'uﬁl::JTIOf\
best effect, quickly. But this is an option, not o e =2 N 45
a pre-requisite. Fig. 7. Product lines configure varying products. rw
A

AN O S R ey O Tl http:/www.parshift.com/s/ASELCM-02RC.pdf "*;A
| Ve

quantified case studies, and scientific
research; as well as local measures and
experience, in a given organization, and in RICK POVE
sub-components of organizations, such as

programwmes, and projects.
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* Stakeholder Analysis

* Stakeholder templates and models

QA On LeftofV

Planning Specification Diagram at Spec Objects Level (ValPlan)

* (Corrrelation analysis stakeholders vs. Values
* Requirements Specification

* Planguage adoption, measurable Values and costs

* Spec QC on requirements

* ValPlan Tool

{&% Annual Operationl Cost Budget
IE BB Toilet Solution Option

I Time Control Str
“ Portability To Suppliers Or “ramework
{4% cApital Costs To Bui )
Privacy
¥» Genetic BIM Model N
) . Reusability
Generic Qualities ¥ .
=p Security

* lmpact Estimation Tool to test reality of requirements

* Defect Prevention Process \ = Tailorability
E f db k l d l | e &pecg’e\'mr Low Arbome Disaise mmuning™y & S uilaing.l ‘. \ = Usability
%* mployye uildin ser
e b dn ek cyc Bok ear"l"g Volunteersg 3 eisvangg Information/Map Qualit” »=) Process Control
: ner’™ —
* Architecture I-IVAC Cor.ltractore) ‘ M w2 Architecture Beauty
Security Responsible CS(Q e ~— —. i Bio Waste Capability
* Petailed Design spec (ValPlan) s Building Activity Enablement
»=$ Building Protection
* Requirement/Cost driven architecture Impact Estimation Tables N > | = Food Availability
—p = Human Protection
afs . . N G . - Indoor Climate
* Specification Quality Control b Wadlo

== Neighbour Protection
IE ater Access Desgi
islServices Enablement

[0) X Toilet Access Desi
=% Water Availability

* Module Pecomposition

* Planguage decomposition, ValPlan IET hierarchies

* Independent Modules, Prioritized by Value/Cost AN alPlan Diagram linking known digital relations betyfeen stakeholders and requirements

* Peliver and measure Early } ! :
Noticegome stakeholders have no relations at al¥and some Requirements (arrows) have no

* Coding stakeholdexs. This allows us to do simple complefeness checks when planning complex systewms.
* Spec QC, Defect Prevention, QC as written, TOD

* Test Planning: Spec QC, Requirements Meters, One desig" (Iighfbu \ rMA v e 2 KeqUireme"‘rs (AI’I’OWS)
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Reducing the Defects By Learning, Attacking Root Cause, Delegating Power

PEFECT PREVENTION
PROCESS. PPP

Note: Elon Musk does his own variation of this ' e
basic idea with a vengeance. Free Book Link to Musk’s
Each team has an everyday responsibility Methods. 2022

to detect systemic problems and attempt https:/tinyurl.com/
To correct them same day’ MusksMethods
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The DPP Process

Organization Defect Analysis and
Prevention Process

Select Defects for Defect Analysis and
Further Analysis Prevention
Out of Threshold Org
Defect Metric, Quarterly
ot Get Detailed Perform Identify Root
iz Program Causal » Causes and
Defect Data Analysis Solutions
Select Defects
gL ] | N
=
1)
P Level 5 Behaviors .
$ Id:r!tlf);.and Submit
Monitor Institutionalize MOTIZE Improvement
Improvement Proposal
Opportunities
Next Priority
m Program Defect Analysis and Prevention
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Robert Mays,
Sofbware Chapter 17 Ro Y

Inspection

Tom Gilb
Dorothy Graham

G. Mavs, a senior p ’
s and Technology Deparly

TR

This case study is by- Roll::l:tl
Software Frucess, Assessn el
IBM ETP Networking Laboratory.

Introduction
: ' revention Process used in the o
This chapter -j_e;:ratle;i:v? 2?:::15" Pracess is a set of pracl
Cur_p.:mlml:-d tw‘_i; h the development process (o ncdu.ce tl:le nem
it N‘Pgr-ar’t rs.actu ally make. It has proven effective in im,
eff‘f;:_ge’viggfy and ;‘x;zpr._win;_: the development Proces
g::|:on:1blg n':)st for implemenlal:on 0"“" d Js;: ussion here f0m‘
some of the practical aspects of the Deiect Prevention Process

as how to conduct causal analysis meelings.

Overview of the Defect Prevention Pracess

The Defect Prevention I'rocess (references 1-4) was develope
1983 in IBM's RTP thv,\.'(.rking I_,Jb(ll‘&‘;?t)r}’ mn Reqearch T
Park, North Carolina. Since then it has come to be used in
major developmen! lab within IBM. |+ is an accepted meth
Improving processes and reducing  defects not only in s
development but also in such diverse areas as hardware
manufacturing, and secretarial and administrative Processes.
i ; I.n the 19805, other [orms of defect prevention were also practic
within IBM, nota bly the On Board Shuttle development or;
In the Federal Systems Company (references 5-6) and
development projects iy the UK (reference 7). These ot

were similar to the Defect Prevention Process in




How DPP Works

defects

apply improvements,

add feedback .
suggested actions

Improvements

/.




L%

T Cost of Quality over Time: Raytheon
43% Start of Effort

= ~ Y | m——— g |
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Figure §: Cost of Quality Versus Iime




Defect Prevention Experiences:

Most defects can be prevented from getting in there at
all

Cleanroom levels: approach zero det.

0% = MN 99.99%+ fixes:Key="DPP"
80% =
0% = Mays 1993, User 1996 "72% in 2 years" <-tg
50% =
Mays & Jones (IBM) 1990
7 of usual
defects
prevented 1 o 3 4 5 6

* Years of continuous improvement effort

.|||i

North Carolina

IBM Research Triangle Park Networking Laboratory -



Software Defect Prevention
Capers Jones:
‘SOFTWARE DEFECT ORIGINS AND REMOVAL METHODS’ www.Namcook.com

Joint Application Design (JAD)

Quality function deployment (QFD) for software

Using the SEMAT approach (Software Engineering Methods and Theory)
Certified reusable requirements, architecture, and design segments
Certified reusable code

Certified reusable test plans and test cases (regression tests)

Kanban for software (mainly in Japan but spreading globally)

Kaizen for software (mainly in Japan but spreading globally)

OO NGO RWDhR

Poka-yoke for software (mainly in Japan but spreading globally)

=
O

Quality circles for software (mainly in Japan but spreading globally)

=
=
]

Six Sigma for Software

12. Achieving CMMI levels => 3 for critical projects

13. Using quality-strong methodologies such as RUP and TSP

14. Embedded users for small projects < 500 function points in agile projects

15. Formal estimates of defect potentials and defect removal before starting projects
16. Formal estimates of cost of quality (COQ) and technical debt (TD) before starting
17. Quality targets such as > 97% defect removal efficiency (DRE) in all outsource contracts
18. Function points for normalizing quality data

19. Analysis of user-group requests or customer suggestions for improvement

20. Formal inspections (leads to long-term defect reductions)

21. Pair programming (leads to long-term defect reductions)

22. Hardware architecture changes to increase security

23. Software architecture changes to increase security


http://www.Namcook.com/

Defect Containment: Get them while they are still young

Software Defect Containment Matrix

Stage Originated
o Defect Containment Sags acd | Tota
focus e 51

— Finding defects in the |Eimmmt—aT > o
Stage ey were SW’ Integration 200 420 1,525 2,182
introduced and as S Oy T ml o) ‘ re2
early in the lifecycle as (== e — et
po Ss I b I e Total 3,578 3,224 4,430 49 1 10 0 11,292

o 5“?‘ "}atmg escaping * Overall defect containment which equal the total number of

EIeCIS defects caught in-stage/total defects:
o Defect Prevention — (1,515+1,555+2,421+37+1+10+0)/11,292 = 49 %
focus

_ Preven ting the Defect Containment
occurrence of an AND
individual defect or :
group of defects Defect Prevention

https://slideplayer.com/slide/15829099/



Musk’s Methods
Free Book Link to Musk’s Methods.
https:/tinyurl.com/MusksMethods

Musk’s Methods

Starbase Tour and Interview with Elon Musk - Everyday Astronaut

EVERYDAY
NSIRONANAUT

— '““‘ff

=

ARTICLES SPACEX

£

Starbase Tour and Interview with Elon Musk

Figure 1.2.2 https://www.youtube.com/watch?
v=t705r81CkRw&t=804s
Watch Videos 1
and maybe as I did 2 and 3
Good advice, ig you ask me.



https://www.youtube.com/watch?v=t705r8ICkRw&t=804s
https://www.youtube.com/watch?v=t705r8ICkRw&t=804s
https://tinyurl.com/MusksMethods

Musk’s Engineering Philosophy:
Musk overviewed his five step engineering process, which must be completed in order:

1.Make the requirements less dumb. The requirements are definitely dumb; it does not matter who gave them to you. He notes that it’s
particularly dangerous if an intelligent person gives you the requirements, as you may not question the requirements enough.

“Everyone’s wrong. No matter who you are, everyone is wrong some of the time.” He further notes that “all designs are wrong, it’s just a
matter of how wrong.”

2.Try very hard to delete the part or process. If parts are not being added back into the design at least 10% of the time, not enough
parts are being deleted. Musk noted that the bias tends to be very strongly toward “let’s add this part or process step in case we need

it.” Additionally, each required part and process must come from a name, not a department, as a department cannot be asked why a
requirement exists, but a person can.

3.Simplify and optimize the design. This is step three as the most common error of a smart engineer is to optimize something that
should not exist.

4. Accelerate cycle time. Musk states “you’re moving too slowly, go faster! But don’t go faster until you’ve worked on the other three
things first.”

5. Automate. An important part of this is to remove in-process testing after the problems have been diagnosed; if a product is reaching
the end of a production line with a high acceptance rate, there is no need for in-process testing.

Additionally, Musk restated that he believes everyone should be a chief engineer. Engineers need to understand the system at a high
level to understand when they are making a bad optimization. As an example, Musk noted that an order of magnitude more time has
been spent reducing engine mass than reducing residual propellant, despite both being equally as important.

Source: https://everydayastronaut.com/starbase-tour-and-interview-with-elon-musk/



https://everydayastronaut.com/starbase-tour-and-interview-with-elon-musk/

Let me attempt a reformulation,

hoping to increase clarity of Musk’s intent.

1. DYNAMIC. CRITICAL REQUIREMENTS: State really critical
requirements only, and be prepared to learn quickly about even
smarter requirements.

2. DYNAMIC DESIGN PRIORITIZATION: Resist keeping designs, that are
not clearly justified and prioritized by means of cost-effectiveness, in
terms of their impacts on our requirements.

3. DYNAMIC DESIGN OPTIMIZATION: keep continuous motivation to
challenge existing designs, and to improve design cost-effectiveness,
using new technology, using feedback from iterations, and using
revised requirements.

4. ACCELERATE: Speed up repetitive processes, by re-design, by
paralleling, automation, feedback, and relaxing unnecessary
requirements.

——ﬂ . - . — . —

h

- e

https:/wwwyoutube.com/watch?v=hTSVvQJHboE
5. AUTOMATE: Automate processes with high automation payoff, and

avoid bad automation.

. . LuE e . Free Book Link to Musk’s Methods.
6. SYSTEMS: Do Systems-Level Engineering Trade-offs (prioritization) https:/tinyurl.com/MusksMethods
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Car Safety  leading by consistent long-term value vision: Satety

YOU CANNOT TEST QUALITY IN, YOU NEED TO DESIGN IT IN

Safety is consciously designed into the
Tesla Cars. First by basic design, then by
the 27 weekly increments production line
changes, to software and hardware.

“Elon mentioned that they are trying to
design and develop the safest ATV (4-
wheeler). ATVs are not very safe, but Elon
s looking for ways to truly improve on
thewr safety.”

i cleantechnica.com/Z021/10/101eslas-safaty-ohsession)

7 %
6 l‘-!‘x ‘ b
5% |

0

an €3 (2017). hupyidriv... «§ T-we & Graphvetrix [E] GooglaDocs o\ Have astakein(s.. @ NewTab @ Tite (3 user story examol..

Clean Encrgy ~ EVs ~  lcsla News  Exclus

LOWEST PROBABILITY or INJURY

TESTED BY NHTSA

25 50

BY NHTSA (SINCE 2011)

|MODEL3 IMODELS |MODELX TOP 50 VEHICLES TESTED

https://cleantechnica.com/2021/10/10/teslas-safety-obsession/



Use First Principles to get on a better path early

First principles thinking does not remouve the need for continuous
improvement, but it does alter the direction of improvement. Without
reasoning by first principles, you spend your time making small
improvements to a bicycle rather than a snowmobile. First principles
thinking sets you on a different trajectory. What are you trying to
accomplish?

Source: https://jamesclear.com/first-principles

My own ‘Planguage’ method interpretation is that we need to get out of the
bad habit of specifying our objectives in terms of specific known designs or
strategies. This is what Musk calls an ‘analogy’. We need to define the
improvement dimensions (values, qualities, costs) we want. Then
design to meet them. https://leanpub.com/SysEntArchBook

What are called ‘First Principles’ here, are viewed by my Planguage methods
as ‘incremental design components’. What Musk is saying is ‘do not specify
your design ideas in terms of analogy to known complicated solutions’.

Instead, build your design solutions, one basic component at a time. And,
identify the most cost-effective, new technology, components, as you go.
Don't get locked into old thinking, but think fresh to be competitive.

39

e subscribed to “first principles thinking,” a way of problem
solving that he attributed to physics but that was rooted in
Aristotle’s writings. 6 The notion was to drill down to the

most basic ideas, ones that can’t be deduced from any other
assumptions. Put in terms related to Tesla: Just because
another company did it one way, that doesn’t mean it's the
right way. (Or the way Musk wanted it done.) But he also
acknowledged that he needed to be quick to change course if
an idea didn’t work. "Rapid decision-making may appear as
erratic, butitis not,” according to Musk. 7 “Mos( people do
not appreciate that no decision is also a decision. It is better
to make many decisions per unit time with a slightly higher
crror rate, than few with a slightly lower crror rate, because
obviously onc of your [uture right decisions can be to reverse...

Tim Higgins
Power Play: Elon Musk, Tesla, and the Bet of the
Century

#kindleguotes

I\?/I %e First Principles Method Explained by Elon Musk ©
N - - , 3 WatclTa

https://medium.com/the-mission/first-principles-and-the-art-of-thinking-like-elon-musk-98658bb36569
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Bozos, Amazon, Narrative
No Powerpoint Presentations

* Source of practice Edward Tufte
* 6 Pages maximum fext
* 20 wminvtes, all read in meet
* Sentence analysis, Bezos
* Compare to Musk #1 Assume
requirements and design are
Wrong.

* Gilb; Planalysis

Gilb, PLanalysis, Analyzing Garbage Specs. | 2020, book, 62 pages.
https://tinyurl.com/PLanalysisFree, PDF and EPub copies

A booklet with advice on how to analyze plans, and make them better.

-

-‘ | V. . .
1&:-'9 ﬁf e

Caeayowmii Crafg
, mxr SLIDE, PLEASE]

»"

;4 1,“109‘-‘

e i
P e i '_::_" s ewd

WY ARE W HAVNG THS MEETING P
THE RATE OF INFGRMATION TRANGPER '
15 ASYNOTOTCALLY ADPRSALHND

—~&

fvdd it “7*‘(.
t'%ﬁ 3?@

. -
T
Mt el ,; .1'*&!";:' :
Q :
4 " ' u e LY - .

THirE’s NO suLLET LIST
LIKE STALIN'G BULLET LIST/

hitps:/www.slideshare.net/plowenthal/using-powerpoint-differently-when-

36

teaching-online



https://tinyurl.com/PLanalysisFree
https://www.slideshare.net/plowenthal/using-powerpoint-differently-when-teaching-online
https://www.slideshare.net/plowenthal/using-powerpoint-differently-when-teaching-online

; Last Slide
® ‘l'O M@ G‘l l b. com Of the lecture, but detailed references are after this slide)

e WWW.Gilb.com

e twittercom/ImTomGilb. *
e www.linkedin.com/in/tomgilb *

o +47 92066 705
e Honorary Fellow of BCS

x

on twitter and Linkedin, | proudly announce

free links to hopefully-useful deep-knowledge, slides,
papers, videos, broadcasts, and books.
| do not directly commercially-promote or sell.
You can go to www.Gilb.com for sales pitches.

Pictures from Spring edition of the Masterclass
| do nhot want your money, 7/ 4

| want your mind, for your benefit. 37
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Gilb Books. Page 1A

Main Current Books Written by Tom Gilb. Supports this book with detail.

B3:VE.Vision Engineering.
B1.CE: Competitive Engineering (paper or digital 2005). “Value Planning: Top Level Vision Engineering”

The definition of the Planguage. A Handbook and a Planguage standard. How to communicate critical visions and values quantitatively. Using The Planning Language.
http://concepts.qgilb.com/dI926

A 64 Page pdf book. Aimed at demonstrating with examples how top management can communicate their
‘visions’ far more clearly.

https://www.gilb.com/p/competitive-engineering (free pdf)

and paper via Amazon (Kindle and paper)
https://www.amazon.com/dp/0750665076/ref=rdr_ext_sb_ti_sims_2

B2:VP: Value Planning

“Value Planning. Practical Tools for Clearer Management Communication” Th e m a " c as e s-l‘ u d ie s Of
Digital Only Book. 2016-2019, 893 pages, €10 y

https://www.gilb.com/store/2W2zCX6z

This book is aimed at management planning. It is based on the Planguage standards in ‘Competitive Us e Of my me‘l’ h 0 d s

Engineering’ (2005). It contains detailed practical case studies and examples, as well as over 100 basic planning

principles. 8
The ‘Technoscopes’ book (2018) is a condenses version of this with the 100 principles and some examples o re l “
quotes related to the principles.

8
The ‘Vision Engineering’ book [B3, VE] is. Short (60 pages) top manager oriented overview of the ideas in Value ‘r h e defa ' I e d Kefe re c e s
Planning, and it is the front end (the real book) of the Value Planning book.
8
B2.Decomposition: https://tinyurl.com/VPDecomposition <—_ ' " ‘I. e s e b 0 0 s
4

B2: Prioritization: https://www.dropbox.com/sh/34lIx1a7ckyagxl/AAAOpDzSXxNSWmoP9IOKROMpca?dI=0

P18: Risk Management Chapter 7, (70 pages) VP Value Planning Book. https://tinyurl.com/RiskMgtVP

8 8
B2: Chapter 3 Levels of interest, https://www.dropbox.com/sh/xbzn5s8imfgvlao/AAB8h- Th e m O s f d e‘ra l l e d ls

OFvQmJ_w3wNhrDxag_a?dl=0

¢ 8 J
B2: Chapter 8 Delegation Outsourcing Contracting, https://www.dropbox.com/sh/euboizkvybl2q8k/ 1. h e va l u e P I a “ " l “ g b 0 O k [v P]

AAD6cUUIOgco0aTPK20Zx6gua?dl=0
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https://www.gilb.com/p/competitive-engineering
https://tinyurl.com/VPDecomposition
https://www.dropbox.com/sh/34llx1a7ckyagxl/AAA0pDzSxN5WmoP9lOKR0Mpca?dl=0
https://tinyurl.com/RiskMgtVP
https://www.dropbox.com/sh/xbzn5s8imf9vla0/AAB8h-OFvQmJ_w3wNhrDxa9_a?dl=0
https://www.dropbox.com/sh/xbzn5s8imf9vla0/AAB8h-OFvQmJ_w3wNhrDxa9_a?dl=0
https://www.dropbox.com/sh/eubo1zkvybl2q8k/AAD6cUUIOqco0aTPK2OZx6gua?dl=0
https://www.dropbox.com/sh/eubo1zkvybl2q8k/AAD6cUUIOqco0aTPK2OZx6gua?dl=0
http://concepts.gilb.com/dl926

u Gilb Books. Page 1B

Main Current Books Written by Tom Gilb.

B4. FREE LINK TO 5 NEW DIGITAL BOOKS (B5 to B9) WRITTEN
SUMMER 2019, see also Videos and Slides, same title

https://www.dropbox.com/sh/adcrki52xo05zb36/AABMD_2GOX4rT6c-
HRCmT-Qua?dI=0

B5:VR. Value Requirements book

https://www.dropbox.com/s/hxg1rx9rzesw2id/
Value%20RequirementsPDF %20BEST %20%2070MBQ%20011019%2022
45%202.pdf?dI=0

B6:VD._Value Design, Book. July 2019

https://www.dropbox.com/s/ldrofca89sfwzur/
Value%20Design%20MASTER%20B2607%20V1408.pdf?dI=0

B7:VM. Value Management, book August 2019

https://www.dropbox.com/s/7utbgxzcmahfjOc/
Value%20Management%20MASTER%20B070819%20V160819.2252.pdf?
di=0

B8:VA. Value Agile , tinyurl.com/ValueAgile, 2019
BISP. Sustainability Planning, https://tinyurl.com/UNGoalsGilb, 2019
BOOK, See slides [P2.2] http://concepts.qgilb.com/dI977

B10. Books written Summer 2020. https://www.dropbox.com/sh/
tji1p6a3omig9hx3/AABXuj YnUmAFeRWOpGVvQtla?dI=0,

B11 KEN: Knowledge Edu-Neering booklet
https://tinyurl.com/KENGilb, 2020, FREE CC.
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B12. Governeering: Government Systems Engineering Planning: https://
tinyurl.com/Governeering, 2020

B13. PLanalysis: A booklet with advice on how to analyze plans, and
make them better, 2020, https://tinyurl.com/PLanalysisFree

B14. QUANTeer: The Art of quantifying your value ideas https://
tinyurl.com/Quanteer2020,

B15: 127: 12 Tough Questions for Better Management, https://
tinyurl.com/12TOUGH

B16:SEA: Systems Enterprise Architecture (SEA) BOOK,
Free Download
https://tinyurl.com/SysEntArchBook (2020)

https://www.dropbox.com/sh/02g7ib3z2g2uzfw/
AABtxPsj3rMYfc1ldGm80gDsa/
Latest%20Master%20edit%200f%20Value%20Agile?
dl=0&subfolder_nav_tracking=1


https://www.dropbox.com/s/7utbgxzcmahfj0c/Value%20Management%20MASTER%20B070819%20V160819.2252.pdf?dl=0
https://www.dropbox.com/s/7utbgxzcmahfj0c/Value%20Management%20MASTER%20B070819%20V160819.2252.pdf?dl=0
https://www.dropbox.com/s/7utbgxzcmahfj0c/Value%20Management%20MASTER%20B070819%20V160819.2252.pdf?dl=0
http://tinyurl.com/ValueAgile
https://tinyurl.com/UNGoalsGilb
http://concepts.gilb.com/dl977
https://www.dropbox.com/sh/tj1p6a3omlg9hx3/AABXuj_YnUmAFeRWOpGVvQtIa?dl=0
https://www.dropbox.com/sh/tj1p6a3omlg9hx3/AABXuj_YnUmAFeRWOpGVvQtIa?dl=0
https://www.dropbox.com/sh/tj1p6a3omlg9hx3/AABXuj_YnUmAFeRWOpGVvQtIa?dl=0
https://tinyurl.com/KENGilb
https://tinyurl.com/Governeering
https://tinyurl.com/Governeering
https://tinyurl.com/12TOUGH
https://tinyurl.com/12TOUGH

The 2018 5 Books, & Older Gilb Books G1o0.

Technoscopes, 2018

Technoscopes:

Tools for understanding complex projects https://
www.gilb.com/store/Pd4tqgl 8s

Price €14B12. Clear Communication, 2018

G13. Innovative Creativity, 2018
‘INNOVATIVE CREATIVITY' 124 pages €14 https://
www.gilb.com/store/QMMQhn2g

G14. 100 Practical Planning Principles, 2018

Based on the same 100 Value Planning sub-sections and
principles.

100 Practical Planning Principles. Booklet €14 https.://
www.gilb.com/store/4vRbzX6X

G15. POSEM 1988, Principles of Software Engineering
Management, 1988, Pearson.

W(\%er%%é gnl?)ed?ggﬁ Perspectives on Evolutionary Delivery,

Whele Bok (Paper) htigs o amazon comBrngoles:

G16. Software Inspectlon 1993 Ilttps://WWW.amazon.Com/

twar -Irpfpection-Tom-Gilb/dp’/

G17. CLEAR COMMUNICATION Booklet
“Principles of Clear Communication”
By Tom Gilb

DIGITAL BOOKLET €14

Published 31 August 2018
nttps://www.qgilb.com/store/oJCCxtsM

18: Software Metrics, 1976-7, .
@ﬂgarom %Wﬁ?ﬁeﬁ%ﬁ%m@gﬁ? tyiferamn Al gwedeny Lo Toredno, 8@“%%’5 %

G19. Life Design, 2018
_IFE DESIGN Booklet €14
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Early (1976, 1979, 1988) Gilb Agile Quotes and References

HERE ARE SOME REFERENCES TO MY EARLY ‘AGILE’ IDEAS FROM MY 1976 BOOK AND PUBLISHED ARTICLES

source: T. Gilb, Software Metrics, October 1976-7, (studentlitteratur, Winthrop).
‘Evolution is a designed characteristic of a system development which involves gradual stepwise change.’ (p. 214)

On step results measurement and retreat possibility

‘A complex system will be most successful if it is implemented in small steps and if each
step has a clear measure of successful achievement as well as a "retreat” possibility to a
previous successful step upon failure.' (p. 214)

On minimizing failure risk, using feedback, correcting design errors
‘The advantage is that you cannot have large failures.

You have the opportunity of receiving some feedback from the real world before throwing in all resources intended for a
system, and you can correct possible design errors before they become costly live systems.’ (p. 214)

On total project time
‘The disadvantage is that you may sometimes have to wait longer before the whole system is functioning. This is offset by
the fact that some results are produced much earlier than they would be if you had to wait for total system completion.

It is also important to distinguish between a date for total system operation and a date for total "successful” system
operation.’ (p. 215)

On the general applicability

'Many people claim that their system cannot be put into operation gradually. It is all or nothing. This may conceivably be
true in a few cases . . . | think we shall find that virtually all systems can be fruitfully put-in in more than one step, even
though some must inevitably take larger steps than others.’ (p. 215)

A measure of degree of evolution
‘A metric for evolution is degree of change to system "S" during any time interval "t"." (p. 214)

On risk and predicting requirements
‘Risk estimates plus/minus worst case are key to selection of step size’, and 'Saving of analysis of future real world'. (p.
217)

The first remark is recognition that step sizing is determined by the need to control risk of failure. It is not small steps in
themselves which are important. A large step may be taken if the risk is under control; for example by using contract
guarantees or known technology. The second remark is recognition that the evolutionary method avoids the need to
predict requirements and environments in the future; it allows us to wait until the future has arrived, to see the current
requirements and the current environment.

On the scientific experiment analogy

‘The concept of stability (where evolution is a technique for achieving stability) at individual levels of a system has the
same usefulness as the concept of keeping all-factors-except-one constant in a scientific experiment. It allows systematic

and orderly change of systems where the cause and effect may be more accurately measured without interfering factors,
which may cause doubt as to the reason for good or bad results.’ (p. 217)

'Systems may be specifically designed to go through a revolution in several phases, where only one level of the system is
changed significantly at a time.’ (pp. 217-8)

Evolutionary modularity design: conflict and priority

On p. 187 | raised the issue of ‘Modularity division criteria’, and gave six examples of rules for dividing software modules.
Rule six was 'By calendar schedule of need of module’ and the explanation for this rule was: ‘Early implementation;
evolutionary project develop.’

'Each rule can conflict with other modularization rules and with other design criteria. Resolution of the conflict can be
achieved by a clearly stated set of priorities'.

This is a forerunner to the present perception of step design and selection being based on those elements of the total
system which will contribute the greatest value towards stated objectives at the least development resource cost.

Later writings on the subject
The evolutionary idea was developed in my articles in the trade press:

'Evolutionary Planning and Delivery: an Alternative’, Computer Weekly, 2 August 1979;
‘Evolutionary Planning can prevent Failures’, Computer Data, Canada, April 1979, p. 13;

'Realistic Time/Cost Data’, Computer Weekly, 16 August 1979;

'Eleven Guidelines for Evolutionary Design and Implementation’, Computer Weekly, 12 March 1981;

and The Seventh Principle of Technology Projects: Small Steps will Result in Earlier Success’, Computer Weekly, 30 July
1981.

In all there were about 122 Gilb's Mythodology Columns in Computer Weekly (UK), which developed many of the ideas in
this book.

Should any researchers wish copies of any of this, they are in my personal archives in NOrway. They were before internet
of course. Let me know if you want to host copies of these for historic purposes.

As referenced above, my 1988 PoSEM book was full of my Evo ideas. Here is 1 chapter where | surveved the history. a ou can
book if you want the full picture.

Tom Gilb
Gilb: Principles of Software Engineering Management, (1988)

Pearson.

Chapt 15 Deeper Perspectives on Evolutionary Delivery
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