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Quality Plus Technologies, hc.
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project management (PMP), software measurement
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About me...

“CanAmerican” engineer — 25 years in FL
2 grown children, 2 granddaughters
A few favorites. sunsets, sailing, TB Lightning, volunBEERs




Wouldn't it be fun to have a crystal ball to predict the future of IT and software estimating? In this
presentation, let’s go on roller coaster ride of prognostications based on where we've been, what's going
well today and what trends are on the horizon. Let's have some fun connecting the dots between the
world today and where we might end up in the future with ICEAA and IT and software estimating.




Crystal Balls and Rollercoasters

and Software

» Basics

» Models and Questions
» Trends

» EXpectations

» Software Estimating
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Where are we In “IT’?
Past - Present

‘r -l'{f

i




YEAR COLPANRY OUTCOME (COSTS IR UsS §)

2005 Hudson Bay Co. [Canada] Prablems with inventory system contribute to $33.3 million® loss.

2004=05 UK Inland Revenue Software errors contribute 10 $3.45 billion* tax-credit overpaymant,

2004 Avis Europe PLC [UK] Enterprise resource planning (ERP) system canceled afrer $54.5 million” s spent.
2004 Ford Motor Co. Purchasing system abandoned after deployment costing approximarely 5400 million,
2004 J Sainsbury PLC [UK] Supply-chain management system abandoned after deployment costing $527 million.!
2004 Hewlatt-Packard Co. Problems with ERP system contribute to 5160 million loss.

2003=04 | AT&ET Wireless Customer relations management (CRM) upgrade problems lead to revenue loss of $100 million.
2002 McDonald's Corp. The Innovate information-purchasing system canceled after $170 million is spent,
2002 Sydney Water Corp, [Australia] Billing system canceled after $33.2 million' is spent.

2002 CIGNA Corp. Problems with CAM system contribute to 3445 million loss,

2001 Hike Inc. Problems with

2001 Kmart Corp. Supply-chain management system canceled after $130 million is spent,

2000 Washington, D.C. City payroll system abandoned after deployment costing 525 million.

19949 United Way Administrative processing system canceled after $12 million is spent.

1999 State of Mississipp Tax system canceled after $112 millinn is spent; state receives SIB5 million damages.
1999 Hershey Foods Corp. Problems with ERP system contribute o 5151 million loss.

1998 Snap-on Inc. Problema with arder-entry system contribute to revenue loss of S50 million.

Note: “Bad” cost estimates were not the reason for project “failure”
but, when failure=$%$ % ...



Standish Findings By Year Updated for 2009

1994 1996 1998 2000 2002 2004
Succeeded 16% 27% 26% 28% 34% 29%
Failed 31% 40% 28% 23% 15% 18%

Software Ind ustr Challenged 53%  33%  46%  49% 51% 53%
y Most projects cost more than they return, Mercer Consulting: Yyheodb
many af 80% oftechnology proje

stats a decade ago =
u.S. DoD

40% 60%

http://www.gald
project-failure-g
estimation-plan

= e expected business value and ROl
33% file to perform against expectations

Communications of the ACM Nov 2007: Sauer, Gemino, Reich




y Saffware Solutions Symposium 2077

Softwane Solutions Symposium 2017

Time to Get Serious - Remove Impediments

1. Congressional inquiry
2. Project internalized
3. The FBI CIO takes ownership

4. Agile is adopted as the project framework
a) Design is broken into 670 user stories
b) Self-organizing teams
c) 45 staff (not 300 as previous)
d) Product Owner prioritized the work
e) Two week sprints
f) Demo every sprint

-
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FBI system finally succeeds...

Software Solutions Symposium 2017

Outcome, Rubber Meets Road

1. After a few sprints, it became possible to forecast
the rough timescales and start to plan the dates
for incremental business change and adoption of
releases of the new software.

2. System delivered using only half of the budget.

3. Agents used the system on real cases. In the first
quarter of its use, over 13,000 agents progressed
over 600 cases, meeting or exceeding all
expected targets.

4. The old mainframe system was turned off.

Software Solutions Symposium 2017

Outcome in Dollars and Cents

1. The three-year Agile project delivered the
requested system and improvements.

2. A success after 10 years of failure and $600
million wasted on the two previous aborted
'Waterfall' attempts.

3. Total cost of only $99 million.

mey

Source: https://resources.sei.cmu.edu/asset files/Presentation/2017 017 001 495733.pdf

Thomas Friend: Agile Project Success and Failure (The Story of the FBI Sentinel Program)




Standish Group CHAQOS report (2015)

»Success = On time, on
budget, with all features

»Challenged = delivered but
either late or overbudget, or
missing features

»Failed / cancelled = no delivery

PROJECT SUCCESS RATES
AGILE VS WATERFALL

METHOD SUCCESSFUL CHALLENGED FAILED

X
WATERFALL @ @ @

WWW.VITALITYCHICAGO.COM




PROJECT SUCCESS RATES BY PROJECT SIZE

AGILE VS WATERFALL

FOR LARGE PROJECTS, AGILE APPROACHES ARE 2X MORE LIKELY TO SUCCEED

59%  56%

31%
18% 19%
.g%

LARGE PROJECTS MEDIUM PROJECTS  SMALL PROJECTS

I AGILE BN WATERFALL

WWW.VITALITYCHICAGO.COM

Standish
Group
CHAOS
reports
2013-2017




Figure I:Project Performance Metrics. Reprinted from PMI s Pulse af the Prafession 9" Global Project

Management Survey, by Project Management Institute, 2017, retnieved from hitps:/‘www . pmiorg

media/pmi/documents/public/pdfleaming/thought-leadership/pulse/pulse-of-the-profession-201 7. pdf Copyright

2017 by Project Management Institute




PMI produces an annual “Pulse of the Profession” report that includes survey results that were
completed by those 3,000 diverse individuals throughout various industries. The results to a
question around project failure were interesting. Below are the top 6 reasons respondents believe
projects fail. These were the 2018 results and although not in the same order the top 6 results in

2015 included the same drivers.

Figure 4: Appendix. Reprinted from PMI's Pulse of the Profession 9" Global Project Management Survey, by
Project Management Institute, 2017, retrieved from hitps:/www.pmi.org/-
media/pmi/documents/public/pdf/lcaming/thought-leadership/pulse/pulse-of-the-profession-2017.pdf Copyright
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The WHYs of project “fallures”

Cause

Business /
Customer

Supplier

Comment / Solution

Poor user input X X Training, time
Stakeholder conflicts X ? PM
Vague requirements ? ? Terminology

Poor cost and schedule estimation ? X Overly-optimistic,
risk (avoidance)
Skills that do not match the job X X Training
Hidden costs of going X Unrealistic goals,
"Lean and Mean* Resources
Failure to plan ? ? Structure, PM
Communication breakdowns Blame (He said, she
said)
Poor architecture X
Late “failure” warning signals X Measurement

Loren May, CrossTalk editor
http://info.psu.edu.sa/psu/cis/biq/se501/a/al/MajorCausesofSoftwareProjectFailures.pdf




CHAOS FACTORS OF SUCCESS
2018 CHAOS REPORT

DEF| N ES C HAOS Executive Sponsorship 15 15%
Emotional Maturity 15 15%
COMPREHENSIVE
HU MAN User Invalverment 15 15%
APPRAISALFOR _
ORIGINATING RHSAIRCACH 15 15%
§O FTWARE Skilled Resources 10 105
Standard Architecture 3 8%
HUMAN FACTORS
AND HOW THEY o ;
IINFLUENCE Modeet Execution 6 i
PROJECT SUCCESS
Project Management Expertise 5 B
Clear Business Objectives 4 43




Tom DeMarco: Any failure will be viewed as
a direct result of underperformance,
even though itis
"not even a significant factor"
in the failure of most projects...
failed projects had goals... inherently unattainable.




Estimation vs Variablility

4x

N
>

1.25x

0.8x

0.5x

0.25x

bme

Inception

Don’t make
/ promises here

Make them down here
once you've had a
chance to firm things up

s

Done

Construction

Elaboration

Software
estimating poses
unique
challenges.

Uncertainties:

*Scope (size of software),
Non-Functional Reqs,
Technical Complexity
Time (date driven)
Location

Team size

Rework (ambiguity)

Cost of status quo
Capability

+ Human Factors




Back of the Napkin Estimating = Reality

Software Requirements -
Ambiguous, (In)complete,
Transparent, Intangible product(s)

Functional (what the software
does) + Non-functional (how good)
+ Technical (how will we build)




What other industrs
deal with this level of |
. uncertainty?
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;ecure| hurricanescience.org/science/forecast/models/ e Q w 0 = l

!ﬁ _“rﬁME!and Socie | = _:;_._?,.

0 ES0UTCES allerie Glossa Abo
e > Sgisnoe = Hurricane Forecasting and Modding = Hurricans Forecast Models -
Ob Hurricane Forecast Models
O 3 WELD A hurricane forecast model can be defined as any
o O objective tool, usualy besed an malhematicad

equations, that is designed o predict the fuluee
behavior of a hurricane jor mare ganarally, any
tropleal eyclons). The primary purpose af a huricane
oda forecast model is o predict a humicane's frAcK andior
Inten Bty {and socmeimes rainfall) far the nexl 3-5 days

{although longer laad Hmes are poosible). Other
farecasi models are designed spedficaly to forecast

e - | Types of Hurricane Forecast

Hurricane forecast models vs. hurricane

research models .
Lixe amy ather compuler saftware program, @ huricane - MOdeIS-
farecast modal is whitten using one or more compuier "
== Eliss lanpuages. Depending an the complexity of the model

and the speed of the computer (or supescomputer) an

which il is processing, the model may require anywheres

from less than a =econd o a few hours o produce a é ara o = 3 105

hurricane forecast. Some models o so complex: {or o o o of # o

mea e e e « Dynamical Models
b used for researching past huricanes becauss the optwyaical Fluid Dyreimic Laboralory (GFO .

used for ressanching past huricanes. Moreser, a = Sirang wind

be k255 complex 1o enable o researcher ta isolate the prop reca:

Hurricane Forecast Models

—m ey T mesmisl « Statistical, statistical dynamical,
s | * Numerical models of Storm
e ey Floodin g

models, thay are ofien classified as hurricans ressarch e -z, and the p dal= indic: .
and trajectory models
supercompubers are developed with a larger number of can d b tha 2 fics B ake of o
ara developad primarily for making 3-5 day forecasts, bul they can also ba wsad in conpunction with climale modeks
#  Dymamical Models

st e e . Ensemble or Consensus models
rormmane Fomeent Surge, Wave and Coastal

# Slalistical, Staistical-dynamical, and Trajeclory Models
» Ensemble or Consensus Models

# Mumerical Models of Stom Surge, Wave, and Coastal Flooding
Brief Histary of Huricane Foreca=t Maodels
Hurnicane Forecast Model Acouracy



Arrcraft Recon Forecast Models Analysis Tools

Numerical Model Prediction Supporr this site: Denate

GFS Global Ensemble Hurricane Mesoscale Climate

[ ECMWE &« | 2 - = + Q @ 18z Sunday, Sep 15 v

GF5 6-hour Averaged Precip & 1000-500mb Thick (dam) Forecast Hour: B
Init: 18z Sep 152019 Faorecast H{ GES TROPICALTIDBITS.COM

=

006 | 012 | 018 || 024 || 030 | 036

GFS-Legacy 042 | 048 054 | 060 | 066 072

078 | 084 | 090 | 096 | 102 | 108
[l a, 5 L i ®a. 1 e < g “
CMC ' ) 53 114120 126 132| 138 144

150 || 156 | 162 || 168 || 174 | 180

NAVGEM
186 | 192 | 198 || 204 || 210 | 216

ICON oy 222 | 228 | 234 | 240 | 246 | 252
G 258 | 264 | 270 | 276 | 282 | 288

294 | 300 | 306 | 312 | 318 | 324

330 | 336 | 342 | 348 || 354 | 360

366 | 372 | 378 || 384

Advertizement
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_ NATIONAL HURRICANE CENTER and
CENTRAL PACIFIC HURRICANE CENTER

ANALYJES & FORECAETE ~ DATA S TOOLE = EDUCATIIMAL RE3OURCEE ©

NHC Track and Intensity Models

ARCHIVEE *

ABDUT =

3EARCH =

Chrradiziogy | Kumes | Wind Soule | Extremas | Models | Breskzins

d 11 Jun

Table 1. Summary af global and reglonal dynamical modals for track, Intsnelty, and wind radl.

ATCF ID ‘GlobaWRsglonal || Horizontal wartizal Data Convective
Model Mame  ||Reeolution || Levels || Azeimiation schema
and
Coordinates

Ccyclairun
Fraquency

HHT
Forecast
Paramtaris)

UEMET

Hain-Frilsc

TCXCTCH

OHHMHI

Table 2. Summary of ensemblas and congan2us akie for track ang |I'IWI'I$“.)‘.

HOCA

ATCF 1D Moded Harlzontal “artical Data Partubation or || CycledRun || Enasmble NHC
Mams or |(Resolution [ Levels  ||Azsimiation| Conesnsus || Fregusncy || Members Forecast
Typa and Methods Paramtar(e)
Coordinates
AENFEAEM 0
LEHILEM 1
"EEMMERNZ 50
A il JHE CTC

Table 3. Summary of statistical modsls for track, Intanaity, and wind radil.

GREX

ATCFID

Madel Name or
Typ2

Commants

Pradiction Methodology

CyclsiRun
Fraguancy

HHC
Forecast
Paramtar(s)

RVCN

CON

Conss

c0ss b these modals 15 resiricied due

Other modal background Infarmation

Rzt il




B
HURRICANE FORCASTERS

SHOWING THEIR PREDICTIONS...

Essentially = Inverse
of the Software
Estimation Cone of
Uncertainty

NOTE: How many
models are used?




WEATHER Hurricane Forecast Computer Models
UNDERGROUND By Dr. Jeff Masters, Director of Meteorology

The behavior of the atmosphere is governed by physical laws which can be expressed as mathematical
equations. These equations represent how atmospheric quantities such as temperature, wind speed and
direction, humidity, etc., will change from their initial current values (at the present time). If we can solve these
equations, we will have a forecast. We can do this by sub-dividing the atmosphere into a 3-D grid of points
and solving these equations at each point.

These models have three main sources of error:

1) Initialization: We have an imperfect description of what the atmosphere is doing right now, due to
lack of data (particularly over the oceans). When the model starts, is has an incorrect picture of the initial

state of the atmosphere, so Will always generate a forecast that is imperfect.

2) Resolution: Models are run on 3-D grids that cover the entire globe. Each grid point represents of
piece of atmosphere perhaps 40 km on a side. Thus, processes smaller than that (such as

thunderstorms) are not handled well and must be "parameterized". This means we make up

parameters (fudge factors) that do a good job giving the right forecast most of the time.
Obviously, the fudge factors aren't going to work for all situations.

3) Basic understanding: Our basic understanding of the physics governing the atmosphere is
imperfect, SO the equations we're using aren't quite right.




Current Intensity: 45 kt Current Basin: North Atlantic

~TVCE
=—TVCA
~=TCON
=COTI
GFNI
~—GFTI
=—GFDI
—HWFI
AEMI
=—AVNI

35°N

30°N

—BAMD
~—BAMM
—BAMS
~~CLP5
—XTRP
—OFClI

25°N

How can we apply this

20°N : :
to software estimating?

15°N

85°W 80°W 75°W 70°W



Interesting idea...

Bimodal

Bimaodal is the practice of managing two
separate but coherent styles of work

on exploration

Mode 1=

predictable, improving
and rencvating in more
welbundernslosd areas.

o

ane focused on predictability and the other

Mode 2 is
axplorabong
EXpeimenting o
salve new problems.

Bimodal i= the practice
styles of work: one focy
exploration. Mods 1 is d
and well-understood. It
renocvating the legacy &
digital world. Mode 2 is
problems and optimize
often begin with a hypo
process invelving short
viable proeduct (MVP) a
substantizl value and d
neither is static, Marryi
and technologies (Mods
the essence of an enter|
essantial role in tha dig

Gartner Research

How to Size and Estimate Applications in
a Bimodal World

Published: 10 March 2017

ID: GO03088353
Analysts): Miks Gilgin , Matthew Hotle

Summary
In many firme, the work of sizing and estimating eoftware delivery is a dysfunctional
game. Application leaders can aveid this dysfunction by adopting better gizing and
estimating practices. As enterpriee agile becomes more commmon, firms must employ
diffierent practices for different etyles of wark.
Table Of Contents
Analysis
*  Playing the Estimating Game
- Myih 1. The Initial Estimate ls the "Right” Estimate
- Myth 2. We Can Negotiste Estimates
- Wlyih 3. Estimates From Inaccurate Data Will Prove Acourate
= Hoaww You Should Flay the Estimating Game
- Functional Eetimates
- Task ar Deliversikle-Bassd Estimating
- Experience-Bassd Estimating
- Source Lines of Code (SLOC)-Besed Estimating
=  How to Excel at the Estimating Game
- 1. Ue= Multiple Technigues to Size or Estimate the Waork
- 2. Estimate Several Times During the Project, or Product Life Cycle

. Ue= the Delivery Team to Size the Work Whenever Possible

[ 2% ]



Back of the Napkin Estimating =

(Sizable) Reality

Functional (estimated Functional Size)
+ Non-functional (estimated NFSize)
+ Technical (parameters)

Software Requirements - Ambiguous,
(In)complete, Transparent, Intangible product(s)
...... IEEE Completeness Checkilist

USE MULTIPLE MODELS (Parametric + Analogy +)

The « i
€ “napkin sketch” i the fury
re:




up for Software £
Estimating? &




Increasing cyber security =$$ $

How exposed Is your business to a data breach or cyber eveni®
| Can you afford NOT to know? e

-

oy
average slump in of your customers will more breaches of breaches are by
company share price stop buying from or reported in 2017 vs external attackers

after 14 days working with you 2016



Biggest DATA BREACHES of the 21st century

m.i‘n‘.:‘&é by the millioes § ﬁi‘“
R —
equifax [ 143m
adut Frend Fincer [ A ::22m

Anthem . 78.8m

Privacy oo I v

o morgan chase JJJJj 76m

Data

Home Depot . 56m

GDPR — I
Target Stores - 110m

Adobe . 38m
— 1S Office of Personnel
$ $ $ Management (OPM) J2em

Sony’s PlayStation Network . 7m

RSA Security . 40m
Heartland Payment Systems - 134m

TIX Companies, Inc. - 94m

SOURCE! C50




“Agile changes everything \..”

S3n Frarcouco night zolerm
B T o pmra s




Agilist Views of Software Estimating

Obsolete

Too many variables

Inconsistent

Every project is unique

Software development isCreative




Agile embraces early failtre.".

Martin Aziz
Director; Projects & Agile Practices CoE at...
5d

In his Lean Kanban India webinar Patrick Steyaert

talks about Business Aqgility being beyond practices.

On feedback loops: Most agile adoptions miss the
“learning gap” #kanban #agile #systemsthinking

COMPREHENSIVE CHANGE
©Q < | 7

THINKING — o OUTCOMES

learning gap I

39 likes - 15 comments

* Like =] comment e« Share

Closing paragraph of 1995 Standish Group
Chaos Report:

There is one final aspect to be considered in any
degree of project failure. All success is rooted in
either luck or failure. If you begin with luck, you
learn nothing but arrogance.

However, if you begin with failure and learn to
evaluate it, you also learn to succeed. Failure
begets knowledge. Out of knowledge you gain
wisdom, and it is with wisdom that you can
become truly successful.




"expectations

s S

Business value added
«+Stakeholder ROI
DevOps

Different but same
as |’ nMilised to

i
4 Digital transformation
i




New topics.

D'NA Gonsl_pany Tampered
With Results, Former
Employees Say
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aknowns (KU)
rknownUnknowns

Good estimates build on KK +
KU + patterns + history




Software Cost Estimation |lceberg

» Make the best decision (go, no go, conservative
estimate) based on:

» Known knowns (known requirements, constraints, what’s on the
table)

» Known unknowns (history & calibrated models)
» Unknown unknowns (historical risks, contingency)



Use Multiple Software Cost

Estimating models

funcfiondl Micro
Functional ° Macro
« Combination
« Parametric
 Non-linear
 Non-trivial
« Analogous

Estimate (cost, effort, * History
schedule)




The Cone Of Uncertainty

dx

2%

~ Estimate with historical L B

 data statistics and strive : 25

. to mitigate the e
: : : 1

- underestimation risk >

Underestimate 067X

(Hofstadter's Law) -

“Parkinson Squeeze” the 'b.
current underestimate Hiean

@ http:/blog.karmona.com
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Sizing Methods Used at Various Stages of the
Software Development Life Cycle

The sizing method used shovuld be based on available information and where yvou

are in the soffware development life cycle vs. the "Cone of Uncertainty.”

Ballpark fe
esfimaies:

- Sizing by analogy

asibiliy

In-flight forecastinmg fre-
pPlanning:
- Functional requirements

- T-shirt sizing Initial project-lawvel - User choras
estimate: - Uz= caze scenaricos
- Buszinessz reguirements - Funetion points
- Uze cozes = =
Final project estinnate: - E!I':E '.ir-,r objects Project closeocwut f
- Functional reguirermenis - U_EE . benchmarking:
- Us=r stories - ;ec nical EETIEDHE 5 - Funcfion points
- Us= cgse scenarios T Eedree code fies - Bource lines of code
- Function paoints T\ t
ax X \
"
= D
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=
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=
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SCEBOK S/W Cost Estimating Overview

» Key ldeas » Practical Applications
» Cost Drivers » ESLOC Sizing
» Size » Software Effort Calculation
» Complexity » Capability Adjustments

» Complexity Adjustments

» Capability schedule Det inati
;S Qe
Function Points | RS CEorS P
» Development Methodologies
» Analytical Constructs « Related Topics
- ESLOC Equation - Costing Techniques
- COCOMO Il CER Equation - Parametric Estimating <3>

n - Regression Analysis
PM = A.-Size® - [ EM,
i1

- COCOMO Il Schedule CER

Unit IV - Module 12



sSCEBOK

» Software is a key component of almost every system including:
» Custom Developed Software
» Commercial-Off-The-Shelf (COTS) Software
» Databases
» Enterprise Resource Planning (ERP) Tools

» Software develogme tis pboth an art and a science, as Is
estimating software development

» Usin e(?uations from COCOMO Il developed by Barry Boehm in
many of the examples

» Leader in field of software cost estimation
» Research publicly available in texts

Unit IV -
44 Module 12



Challenges In

Estimating Software

» System Definition

» Sizing and Tech

» Quality

» COTS

» Calibration

» Databases

» Growth and Demand

unit 1V -

45 Module 12



Cost Drivers — Size

» Size is the primary cost driver of software
development costs

» Methods of measuring size include
» Source Lines of Code (SLOC)
» Equivalent Source Lines of Code (ESLOC)

» Function Points

» Object Points A good assessment of size is
critical to a good estimate!

unit 1V -

46 Module 12
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Software Cost Estimating Summary

— Communication is Key

vy

Understanding software cost estimation is critical because software is part of
almost every estimate

Software cost estimating is in many ways similar to hardware estimating

There are a variety of software development approaches that can affect
development cost and must be modeled accordingly to estimate

Analogy and Parametric are commonly used to estimate software
development costs

There are a number of commercial parametric models available to estimate
software costs

Software provides a number of specific challenges for the estimator
Communicate with ranges and bands of uncertainty

Unit IV -
Module 12



Thank you...

» Carol Dekkers

» 813-816-1329

» caroldekkers@gmail.com
» www.qualityplustech.com




