How to succeed in your IT Project,
when all others fail, more or less:
the ‘secret’' methods.

Tom Gilb
Hon. Fellow BCS

= 1: Being on time and under budget. 2:
m Delivering what stakeholders actually
= value, useful results; not just IT systems
Metropolitan University methods in a nutshell are; quantify all

: critical stakeholder values, as your main
Fnday 3rd Feb 2015 requirements. And, use Dynamic Design

2PM to Cost, like IBM did in Cleanroom
projects, to be ‘agile’ in correcting
projects on a bad path.
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The Principle that
Principles beat methods

 “As to methods, there
may be a million and
then some, but
principles are few.

* The man who grasps
principles can
successfully select his
own methods”.

» - Ralph Waldo
Emerson,

— 1803-1882, USA

© Tom®@Gilb.com 2013
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Role of Principles in Education

Principles
determined curiosity
thoughtfuiness roel
grateful responsibility L

passinale resiliance
enthusiastic focusad confident perseverence

ambition

self disciplined punctual discernment

Ay, .
adaptability {”fu \\\\e rekiability "' 0
optimistic de S 0\)0 self beliaf  cheerfulness

accepting self discipline
Knowledge

courteous

Values

. loyalty
wisdom sincerity

integrity faith
honesty

sincenly  |dealistic generosily

devotion responsibility COMPAassion

Presented to the INCOSE 2007 Symposium by Tom.Gilb

See www.gilb.com
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ver 100 Principl nd practical meth

Practical Tools
for
Clearer Management Communication

leanpub.com/valueplanning
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when | was 24 years old

THE PRINCIPLES QF
SCIENCE : A TREATISE

ON LOGIC AND
SCIENTIFIC METHOD

—
Yolume 2
JEVONS, WILL.AM STANLEY, 1835-1882 e |
THE PRINCIPLES wF sCIESel
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Jevon's 1869 ‘Logic Piano’ Machine

of | RRRRERR ]
g-l-idocco‘aaA,gAa‘BOCC,Dd-r
| 11 4 — I l - S—

Jevons’ 1869 logic machine for doing Boolean algebra like truth tables.
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(Willlam) Stanley Jevons

Quotes

“There exists much prejudice against
attempts to introduce the methods and
language of mathematics into any
branch of the moral sciences. Most
persons appear to hold that the
physical sciences form the proper
sphere of mathematical method, and
that the moral sciences demand some
other method, | know not what.”

— Stanley Jevons (1871), Theory of
Political Economy (pg. 3)

“We cannot weigh, or gauge, or test the
feelings of the mind; there is no unit of
labor, or suffering, or enjoyment.”

— Stanley Jevons (1871), Theory of
Political Economy (pg. 9)
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My Point
Some knowledge is ‘eternal’
Some knowledge is more

powerful than other
knowledge

bit.ly/CompetitiveEngineering
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BEING ON TIME
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whny do you think || projects
are often very late”

 Audience Opinions ? My Opinions 7

bit.ly/CompetitiveEngineering 11
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whny do you think || projects
are often very late”

* Audience Opinions ?

bit.ly/CompetitiveEngineering

- My Opinions ?

1. lack of motivation to deliver
on time

2. lack of clear definition of
what will be delivered on
time

3. lack of easy and
continuous feedback, about
time and progress; with
consequent adjustments to
make sure the essentials

12
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Summary of Top ‘8’ Project Objectives

Real Example of Lack of Quantification in large Engineering Company Project

1. Central to The Corporations business strategy is to be the world’s premier integrated
<domain> service provider.

2. Will provide a much more efficient user experience

3. Dramatically scale back the time frequently needed after the last data is acquired to time
align, depth correct, splice, merge, recompute and/or do whatever else is needed to generate
the desired products

4. Make the system much easier to understand and use than has been the case for previous
system.

5. A primary goal is to provide a much more productive system development environment than
was previously the case.

6. Will provide a richer set of functionality for supporting next-generation logging tools and
applications.

/. Robustness is an essential system requirement

8. Major improvements in data quality over current practices

This lack of clarity cost them over $100,000, 000. and 8 years delav13

bit.ly/CompetitiveEngineering © Gilb.com
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Rock Solid Robustness: wawy oplendored

» Type: @enpter Product Quality Requirement.

* Includes:
— {Seftuware Dowatime,
— Restone Speed,
— Testalbility,
— Fault Prevention Capalility.
— Faalt Toolation (Zapability,
—  Fault Aualyscs Capability,
— Banduwane Debugging Capability}.

bit.ly/CompetitiveEngineering © Gilb.com
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.L plin e

e Software Downtime:

Type: Sottware Quality Requirement. Version: 25 October 2007.

Part of: Rock Solid Robustness.

Ambition: to have minimal downtime due to software failures <- HFA 6.1
Issue: does this not imply that there is a system wide downtime requirement?

Scale: <mean time between forced restarts for
defined [Activity], for a defined [Intensity]. >

Fail [An|)__/AR6el1ea15e or Evo Step, Activity = Recompute, Intensity = Peak Level] 14 days

Goal [By 20087, Activity = Data Acquisition, Intensity = Lowest level] : 300 days ??
Stretch: 600 days.

© Gilb.com

bit.ly/CompetitiveEngineering
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Restore Speed:

Type: Software Quality Requirement. Version: 25 October 2007.
Part of: Rock Solid Robustness
Ambition: Should an error occur (or the user otherwise desire to do so), the

system shall be able to restore the system to a previously saved state [E}
in less than 10 minutes. <-6.1.2 HFA.

Scale: Duration from Initiation of Restore g,.r:’ﬁ%ﬁ';%?ﬁif%%‘«?é%‘?v"" (1 "’
to Complete and verified state of a e greated oo

defined [Previous: Default =
Immediately Previous]] saved state.

Initiation: defined as {Operator Initiation, System Initiation, ?}. Default =

Any. _ Em%;ggg\c%nlal
Goal [ Initial and all subsequent released and R <

Evo steps] 1 minute?

Fail [ Initial and all subsequent released and
Evo steps] 10 minutes. <- 6.1.2 HFA

Catastrophe: 100 minutes.

bit.ly/CompetitiveEngineering © Gilb.com
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A Complex Requirement
“Robustness”

Robustness

Fault Fault Fault Hardware
Prevention| Isolation Analysis | Debugging
Capability | Capability | Capability | Capability

Software Restore
Downtime Speed

bit.ly/CompetitiveEngineerin © Gilb.com
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Testability: Testability:

Type: Software Quality Requirement.
Version: 20 Oct 2006-10-20

Status: Demo draft,

Stakeholder: {Operator, Tester}.
Ambition: Rapid-duration automatic testing of <critical complex tests>, with extreme operator setup and 1initiation.

Scale: the duration of a defined [Volume] of testing, or a defined [Type],
gy adqltqfine]d [Skill Level] of system operator, under defined [Operating
onditions].

Goal [[All Customer Use, Volume = 1,000,000 data items, Type = WireXXXX Vs DXX, Skill = First Time Novice,
Operating Conditions = Field, {Sea Or Desert}. <10 mins.

Design Hypothesis: Tool Simulators, Reverse Cracking Tool, Generation of simulated telemetry frames entirely in
software, Application specific sophistication Afor drilling — recorded mode simulation by playing back the dump file,
Application test harness console <-6.2.1 HE.

The Software Quality Iceberg

E ol Exe 3 u\l\ oorrecfness aificiency -
1| srptom S Quality ' Maintenance cost raliability
'“"‘:‘:e (,// | program structors
L} 7 \
':] | = i complexity
% f Quality “.. coding practices
5 \ coupling
i e testability
. J//mainfqindaimy eizobite -
readability fleability - =3



BEING UNDER
BUDGET
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whny do you think || projects
run over budgets?

 Audience Opinions ? My Opinions 7
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whny do you think || projects
run over budgets?

* Audience Opinions ?

bit.ly/CompetitiveEngineering

+ My Opinions ?

1. ‘somebody’ is earning a
profit on the overrun

(Greed)

2. the budget is not the
projects personal money: it
Is taxpayer’s, the company

(lack of responsibility)

3. we do not make ‘no cure no

21
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In the Cleanroom Method, developed by IBM’s Harlan Mills
(1980) they reported:

cost overruns, tate aeltiveries, unretuabte ana incomplete sojtware

Today [Ed. 1980!], management has learned to expect on-time, within qugd#:‘-
deliveries of high-quality software. A Navy helicopter ship system, called™ =
LAMPS, provides a recent example. LAMPS software was a four-year project of

over 200 person-years of effort, developing over three million, and integrating

were few late or overrun ks
deliveries in that decade, WP
and none at all in the past WK

eatallin)

four years s




DELIVERING VALUE
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why do you think |IT projects fail
to deliver impressive value”

 Audience Opinions ? My Opinions 7
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why do you think |IT projects fail
to deliver impressive value”

+ My Opinions ?

1. real stakeholder values are
not explicitly used as
primary project drivers

2. values are loose woolly

. - ini ?
Audience Opinions bullshit (‘greater flexibility’)

3. Values are not quantified
(65% by 100917)

4. values are not contracted

bit.ly/CompetitiveEngineering 25
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Incremental Value delivery at Philips

Frank van Lat
The Manager

Figure 5.6 Philips Value Delivery Cycles Results. The % is the accuracy of predicting a
production run of electronic circuits, before that actual run. Green is good, red is bad.

Source Gilb: Value Planning, 5.6

bit.ly/CompetitiveEngineering 26
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Tracking Value Delivery Progress: after each Evo value delivery cycle

Current
Improvements Souce Value Planning
Stams sectio_n 5.9
Confirmit
Units Units %
1,00 .0 50.0| < 50% of way to
Goal level
5.00 5.0 100.0| <-Met goal
10 00 10 0 200 0| = Twice as good
0 00 00 00 as Goal level
<- No progress
0,00 00 0.0 from Past level
20 00 45 0 112 & <-12.5 % over the

Goal level

<- 91.8 average % to

101.0

91,8

Goal in 9 of 12 weeks




|\O

EVO Value Tracking ‘Confirmit’ Version 8.5, in Evo Step Impact Measurement
4 product areas were attacked in all: 25 Qualities concurrent), one quarter of a
year. Total development staff = 13

Impact Estamatgon Table: Reportal codename " en’
Chrmenl Im proveme nts - e = Courrreznal Im provements = = MCT
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QUANTIFYING
STAKEHOLDER VALUE



what Is the difference between
stakeholder value’ and IT system Quality ?

 Audience Opinions ? My Opinions 7
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what is the difference between stakeholder value’ and IT system Quality ?,

example Long term organisational flexibility,
and Software Portability)

My Opinions ?

1. Stakeholders care about
their critical values deeply

2. IT qualities are merely a
* Audience Opinions ? possible means to the
Value ‘ends’.

3. There are many ways to
deliver the values, and
many of them have nothing
to do with IT

bit.ly/CompetitiveEngineering 31
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Quality Quantification Methods #1

« Common Sense, Domain Knowledge

— Decompose “until quantification becomes
obvious”.

— Then use Planguage specification:

e Scale: define a measurement scale

» Meter: define a test or process for measuring on the
scale

» Past: define benchmarks, old system, competitors
on the scale

 Goal: define a committed level of future stakeholder
qguality, on your scale.
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Maintainability: Quality Quantiﬁcation Methods #2,

Type: Complex Quality Requirement. o o
Includes: {Problem Recognition, Administrative Delay, Tool Collection, Problem Analysis, LOOk lt llp ma bOOk
Change Specification, Quality Control, Modification Implementation, Mcdification Testing {Unit
Testing, Integration Testing, Beta Testing, System Testing}, Recovery}.

Problem Recognition:
Scale: Clock hours from defined [Fault Occurrence: Default: Bug cccurs in any use or test of
system] until fault officially recognized by defined [Reccgnition Act: Default: Fault is logged

electronically).

Administrative Delay: ChO pier
Scale: Clock hours from defined [Recognition Act] until defined [Correction Acticon] initiated and 5
assigned to a defined [Maintenance Instance].

Tool Collection:

Scale: Clock hours for defined [Maintenance Instance: Default: Whoever is assigned] to
acquire all defined [Tools: Default: all systems and information necessary to analyze, correct
and quality control the correction).

o SCALES OF MEASU
Scale: Clock time for the assigned defined [Maintenance Instance] to analyze the fault symp- A L E F EA R E

toms and be able to begin to formulate a correction hypothesis.
Change Specification: -
Scale: Clock hours needed by defined [Maintenance Instance] to fully and correctly describe How 'O Quan“fy
the necessary correction actions, according to current applicable standards for this.
Note: This includes any additional time for corrections after quality control and tests.
Quality Control:
Scale: Clock hours for quality control of the correction hypothesis (against relevant standards).
Modification Implementation:
Scale: Clock hours to carry out the correction activity as planned. “Includes any necessary
corrections as a result of quality control or testing.”
Modification Testing:

Unit Testing:

Scale: Clock hours to carry out defined [Unit Test] for the fault correction.

Integration Testing:

Scale: Clock hours to carry out defined [Integration Test] for the fault correction.

Beta Testing:

Scale: Clock hours to carry out defined [Beta Test] for the fault correction before official

release of the correction is permitted.

System Testing:

Scale: Clock hours to carry out defined [System Test] for the fault correction.
Recovery:
Scale: Clock hours for defined [User Type] to return system to the state it was in prior to the
fault and, to a state ready to continue with work. WE NGINEERIUNDRG 33

Sourcé: Ihe 283Vélis an extension of some basic ideas from Ireson, Editor, Reliability Hang- 14 s L
book, McGraw Hill, 1966 (Ireson 1966).
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Maintainability: Quality Quantification Methods #2,
Type: Complex Quality Requirement. o o

Includes: {Problem Recognition, Administrative Delay, Tocl Collection, Problem Analysis, LOOk lt up 1m a bOOk
Change Specification, Quality Control, Modification Implementation, Mcdification Testing {Unit

Testing, Integration Testlng Beta Testing, System Testing}, Recovery}.

Problem Becg
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system)

Tool Collection:
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= Scale: Clock hours for defined
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acquire

== [ Maintenance Instance: Default:
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Sourcée: Jhe/ abovetis an extension of some basic ideas from Ireson, Editor, Reliability Hang-

book, McGraw Hill, 1966 (Ireson 1966).




Quality Quantification Methods #3,
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*oF] Data Quality Assessment - Data Quality & Business Intslligence
Jacual ty com/DQAssessment. pdf

“ile Format: FDF/Adobe Acrobat - Quck View
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You visited ths page on 1/14/13.
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20g.sourcemetrics. con/iag/data-integrity/

25 Nowv 2012 — Social Mad a Data Aggregation Part 22 Consisfency & Integrity. Wnan it
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rorFl Monitoring Data Quality Performance LUsing Data Quality Metrics
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1 Nov 2006 — Metrics for Quantifying Data Quality Performarce . ..., dsecriptiors are
accurate, and maintainiro data consistency across appicaiions wil ...

Ensuring Metrics Data Quality and Consistency
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2 |. Data quality dimensions.

Dimensions Definitions

Accessibility the extent to which data is available, or
easily and quickly retrievable

Appropriate the extent to which the volume of data is

Amount of Data appropriate for the task at hand

Believability the extent to which data is regarded as true
and credible

Completeness the extent to which data is not missing and
is of sufficient breadth and depth for the
task at hand

Concise the extent to which data is compactly

Representation represented

Consistent the extent to which data is presented in the

Representation same format

Ease of the extent to which data is easy to

Manipulation manipulate and apply to different tasks

Free-of-Error the extent to which data is correct and
reliable

Interpretability the extent to which data is in appropriate
languages, symbols, and units, and the

© Tom@Gilb.com 2014




Exercise on Value
Quantification

* what is your most critical
stakeholder's most critical
non-financial value?

* pbe sure it is their real value,
not an iT product quality (like
security, usability). nOt a
solution to getting their real
values (like an IT system)

* can you write down a
quantified requirement for that
value, that cannot be
misunderstood?

bit.ly/CompetitiveEngineering 36
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CORRECTING BAD
DESIGN, AGILE
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can bad architecture or design be
corrected in time to prevent |T project
failure”

 Audience Opinions ? My Opinions 7
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can bad architecture or design be
corrected in time to prevent |T project
failure”

+ My Opinions ?

1. Yes, as for example
Confirmit, and IBM
Cleanroom have proven for
years. Supported by similar
* Audience Opinions ? recent Lean Startup
methods

2. Yes. If we decompose ali
implementation into small
short term incremental
value delivery

bit.ly/CompetitiveEngineering 39
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Mills on Design to Cost

« “To meet cost/schedule commitments based on
imperfect estimation techniques, a software
engineering manager must adopt a manage-and-
design-to-cost/schedule process.

« That process requires a continuous and
relentless rectification of design objectives
with the cost/schedule needed to achieve those
objectives.”

* in IBM Systems Journal, 4/80 p.420




Quinnan: IBM FSD Cleanroom: Dynamic Design to Cost

Quinnan describes the process control loop used by IBM FSD to ensure that cost targets are met.

'‘Cost management. . . yields valid cost plans linked to technical performance. Our practice carries cost
management farther by introducing design-to-cost guidance. Design, development, and managerial
practices are applied in an integrated way to ensure that software technical management is consistent
with cost management. The method [illustrated in this book by Figure 7.10] consists of developing a design,
estimating its cost, and ensuring that the design is cost-effective.’' (p. 473)

He goes on to describe a design iteration process trying to meet cost targets by either redesign or by
sacrificing 'planned capability." When a satisfactory design at cost target is achieved for a single increment,
the 'development of each increment can proceed concurrently with the program design of the others.’

'Design is an iterative process in which each design level is a refinement of the previous level.’ (p. 474)

It is clear from this that they avoid the big bang cost estimation approach. Not only do they iterate in
seeking the appropriate balance between cost and design for a single increment, but they iterate through a
series of increments, thus reducing the complexity of the task, and increasing the probability of learning
from experience, won as each increment develops, and as the true cost of the increment becomes a fact.

'When the development and test of an increment are complete, an estimate to complete the remaining
increments is computed.’ (p. 474)

Source: Robert E. Quinnan, 'Software Engineering Management Practices’, IBM Systems Journal, Vol.
No. 4, 1980, pp. 466~77
This text is cut from Gilb: The Principles of Software Engineering Management, 1988

Copyright Tom®@Gilb.com 2013 41




 TADCIPLES OF
SOFTWARE

Quinnan: IBM FSD Cleanroom
Dynamic Design to Cost

Quinnan describes the process control loop used by IBM FSD to ensure that cost targets are met.

ENGINEERING
MANAGEMENY

‘Cost management.

introducing design-i
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Quinnan: IBM FSD Cleanroom s
Dynamic Design to Cost

MANAGEMENY

Quinnan describes the process control loop used by IBM FSD to ensure that cost targets are met.

'Cost management. . . yields valld cost plans linked to technical performance. Our practice carries cost management farther by
introducing ign-to- i . Design, development, and managerial practices are applied in an integrated way to ensure
that software technlcal management is conS|stent with cost management. The method [|IIustrated in this book by Figure 7.10]
consists of h .47

He goes on to describe a design iteration proce ed
capability. When a satlsfactory design at cost target is achleved for a smgle lncrement the 'development of each mcrement can
proceed concurrent’ - -~ 4o oo o Ao s —E AL o ot o

e [f@rtion process”

It is clear froi erate in seeking the
appropriate balance - 's of incremen hus r in
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either redesign
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'‘planned
capability’



Quinnan: IBM FSD Cleanroom
Dynamic Design to Cost

Design is an
iterative

process
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but they iterate through a
series of increments,
thus reducing the
complexity of the task, .
and increasing the
probability of learning from
experience



decomposing architecture

* think of a big strategy for IT
e or architecture idea for IT

* name 5 ways to decompose
one of these ‘solution ideas’ so
It can be delivered in
weeklyincrements
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decomposing architecture

examples

* think of a big strategy for IT do it one town at a time,
do it one employee, one department at a
 or architecture idea for IT time

one major function at a time

* name 5 ways to decompose
one of these ‘solution ideas’ so
It can be delivered in
weeklyincrements
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