"What is drastically wrong with most
software engineering modeling

languages and approaches,
and 10 necessary principles
for a really good modeling language”

Tom Gilb, Norway
@ImTomGilb, Tom@Gilb.com. www.Gilb.com
45 minute lecture
Quality Days Conference, Vienna
10:45 to 11:30 , Wednesday January 15 2014

Link to Yesterdays workshop slides on Modelling
http://tinyurl.com/QWGILB

“How to Model Qualitative aspects of software requirements, software
architecture, and project progress — quantitatively” (3.5 hours)




Concept Definitions
“A Model is an artificial representation of an
idea or a product”
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1. definition-Control-Limits Model

2. Concepts

3. definition-Common- Definition:

Causes

4. Connect With Gilb

5. Services A model is an artificial representation of an Idea or a Product.

6. Value Management
Experience Workshop
7. about Tom Gilb and Kai

Gilb Detailing Alternative Names

8. Books . . *
The representation can be in any useful format including specifications, drawings and physica Concept Number: *448

9. AccesslLevel A | )
representations. English Master: Mode|

10. Concept-Glossary Synonyms, Variations & Acronyms: none

...more
CONCEPT GLOSSARY Illustrations

none

List all Concepts
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Type

B
Engineering
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All technology ideas can be

modelled in a limerick
* Thelimerick packs &% = W
laughs anatomical B

* Into space that is
quite economical.

e But the good ones
I've seen

e So seldom are ‘clean’
e And the ‘clean’ ones

so seldom are
comical
(S
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So, at the dinner last night with Alex
and Ines from the IBM Rational Stand

The IBM Rational Software Development Platform
-
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'ABalyst ‘A‘rcb%‘;ﬁ Developer “Testers De 1oy%en!
Manager
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WebSphere Software Application Functional &
Business Architect Developer Manual Tivoli
Modeler Tester Configuration
Rational Manager
Tivoli

Systems
Developer WebSphere Rational Monitoring

Rational ek o
Software ntegration rforma
et e Rational Data Developer o e

Architect
3rd Par
ISV Tools

Customer
Extensions

ECLIPSE

gi y Rational RequisitePro  Rational Clear Case
Project “ Rational ProjectConsole Rational ClearQuest Rational Unified Process

Rational Test Manaqer

Manager
Rational Team Unifying Platform
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| made up a
‘Model’ Limerick
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* There once
was a lad
with a model

The Model



* There once
was a lad
with a
mode]

1111111111111

Reality




*\Who could
not get so

much as a
“1 told you I’'m too busy
Cu d d |e sending you a romantic

text!”

3
W
£




s

|’

SO he
gave up
the race

\

Gz
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°FOr a

real-quick
embrace

G



*FOr a

real-quick
embrace
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* And opted

instead for an
ODL

ODL may refer to: Object
Definition Language,
specification language defining
the interface to object types
conforming to the ODMG
Object Model;



* And opted
instead for an

ODL

- by My-Little-Zombie Y
Cartoons & Comics / Traditional M '

G
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My Talk, in a nutshell

* Software Modelling

Languages (SMLs)

— Must enable us to describe
all aspects of a software
system (including data, and
qualities), and of its related
system components
(hardware, people, culture).

— The Modelling Language must
allow us to do things
(present, analyze, estimate,
manage risks, prioritize) that
a mere programming
language (or their high level
reflection) is not capable of
doing

STEPHEN HAWKING

UNIVERSE
NUTSHELL

READ BY SIMON PREBBLE

UNABRIDGED




Talk Focus

* | want to focus on things
that most modelling
languages are failing to
do for us.

* This includes, failing to
help us with:

— Quality Management

— Risk Management

— Prioritization

— Project Management

— Economics Management

— Systems Level
Management

G
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Some Fundamental Questions that software
modelling languages should answer:
Requirements

* What are the most o
critical stakeholder

expectations for a 3
‘new’/’ Improved’ e
system? e e L
— Are these improvements | | | _ ‘i’ =
quantified? A
— Can the improvements  \ capasiiy °
be tested to prove -
presence? mn
G



Some Fundamental Questions that software
modelling languages should answer:

Architecture

* What are the main
architecture/strategies
which we expect will deliver
the improvements?

— How much quantified impact
will the architecture have, on
our ‘improvement’ and ‘cost’
plans (requirements)

— |Is there enough information
in the detailed component
models, to allow us to add-up
to the higher level properties

— Orto allow us to hypothesize
about the incremental effects
of a given smaller
component?

(G
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What is the purpose of a systems
modelling language?

e To allow communication,
analysis, and approval of
planned requirements
and design,

— by stakeholders,

— before commitment to

* ‘Big bang’ development
and expenditure

* or at least before ‘scaling
up’ after a pilot experiment

e To consider ideas

— in a much cheaper way

e than actually building,
changing, or buying

(cim
15 January 2014
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What are the important measurable*
attributes of a systems modelling
language?

e 1. Extendibility &Uas

e 2. Tailorability

e 3. Capability — Comprehensiveness - Richness

e 4, Ease of learning — Usability

* 5. Rigor — consistency — automatic interpretability
* 6. Ease of safe modifiability and growth

e 7.... etc. there are more of course.

— *for scales of measure see (your free copy of) the

Competitive Engineering book, Chapter 5
* http://www.gilb.com/tiki-download _file.php?fileld=26
* Or Google xxx Metrics, where xx is name of attribute.

G- 3
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What is wrong with most
modelling languages?

* GILB’S LIST
* Qualities Modelling
* Risk Modelling
 Multidimensionality
* Priority Analysis
* Systems Level Thinking

e Connection to Real World

Implementations
 Economic Thinking

 Top Level Stakeholder
Intelligibility

e Auditability: Review Capability

G g
15 January 2014

Juha Mykkanen L|st

Others

Availability of base documents
Medeling tocl problems

Project schedules

Selection of information sources

Lack of knowledge of modeling tools or their...

Lack of motivation in modeling

Communication problems

Lack of understanding of the domain

Lack of modeling know-how

Definition of the scope of the modeling work

] 10 20 30 20 50 60 70
h\en et al., to appear] wow.uku fifsolea

See enlargement, next slide
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http://www.metacase.com/blogs/jpt/blogView?searchCategory=DSM&index=31

Luukkonen + Juha
Mykkanen from University

of Kuopio, 2009 Avazilability of base documents

Others

Modeling tocl problems

Project schedules

Selection of information sources

Lack of knowledge of modeling tools or their...

Lack of motivation in modeling

Communication problems

Lack of understanding of the domain

Lack of modeling know-how

Definition of the scope of the modeling work

=2 to appear] wvaw.uku fifsolea 3
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10 Principles of a ‘Good’ Systems
Modelling Language & Process

* The Clear Benefits
Principle
e 1. Using a Modelling
Language
— must give us some

clear overall benefits
(net time saved?),

— compared to simply
building the system

— without modelling first

T5 January 201% Copyrignt 10
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Quality Principle

* 2.You must be able to
model the multiple
critical system qualities ...,

— and other performance sulolder s
characteristics:

— both in terms of Elapse Timg
requirements,

— and in terms of design st~
characteristics;

— and the relationship
between design and
requirements.

G- 3
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The Risks Principle

* 3. Modelling must
allow you to explicitly
document

Earthquakes';
— all manner of risks | | '
+ and proposed ...... / ....... .........
mitigations, ’ ' ' ’

— and their relationships
to any other parts of | | | :
the model 0 100 1,000 10,000

Economic

©>
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Design Spec Enlarged 2 of 2

==== Priority & Risk Management

Assumptions: <Any assumptions that have
been made>.
Al: FCCP is assumed to be a part of Orbit. FCxx does not

currently exist and is Dec .
Requirements Spec. <-P ASSUMPTIONS:
RO Y L. Y:aZ ® broadcasts critical
Consequence: FOxx BEToido] g fol g o] f==Tp)s
estimation and cos
and future re-
examination

e helps risk analysis

A2: Costs, the developme
All will base on a budget ¢
The ops costs may differ ¢
hardware. MA AH 3 dec

A3:Boss X will continue tc

e are an integral
part of the design
specifiction

A4: the schedule, 3 years,
can in fact deliver, OR we
budget. If not “l would ha

™

A5: the cost of expanding Orbit will not be prohibitive. <-
BB 2 dec

A6: we have made the assumption that we can integrate
Oribit with PX+ in a sensible way, even in the short term
<- BB

endencies: <State an), DEPENDENCIES:
1: FCxx replaces Px+ in time. ? tsg 2.12

© Tom@Q

which could

Risks: <Name or refer to tags of any factors,
threaten your estimated impacts>.

R1. FCxx is delayed
2.12

R2: the technical i
& we must redevel

Risks specification:

e shares group risk
knowhow

e permits redesign to

R4: scalability of O miﬁgate the risk
LR NYE © allows relistic estimates

R5: re Cross Desk réfe} COSt and |mpacts
technical design. SGw¢ '

solution allowing us to report aII P/L

R3: the and or scalz:
allow us to meet t

Issues: <Unresolved concerns or problems in the specification
or the system>.

I1: Do we need to put the Issues:

objectives (Ownership). N5 when answered can
differentiator. Dec 2.

I12: what are the time scal turn into a risk

13: what will the success { [ SUELEES group
are actually being asked knowledge

14: for the business other e makes sure we don’t
lack of clarity as to what

Rl rl e forget to analyze later

Ilb%}h%ffggree to which this option will be seen to beijsseful
without Intra Day. BB 2 dec



The Dynamic Multi-dimensionality

Principle

* 4. Modelling must explicitly
allow and promote Lo B
specification and analysis of
all critical attribute
dimensions

— This should include feedback
from incremental deployment

Of SyStem components tO the Measure how much the Values
model changed.

* Not just big upfront modelling

— The initial model must be
capable of being used and
integrated, in actual gradual |
deployment, to the system '§Dml
components X -

Stakeholders

Measure Change

r Gilb’s ‘Evo’ Cycle, see Gilb.com
S 15 January 2014 Copyright Tom@Gilb.com 2014 26



The Dynamic Priority Principle

* 5. Modelling, should give
management,
information, to decide on
the priority of work
sequencing, and on
exclusive choices

— In relation to one or more
prioritization policies
» Effectiveness, risk,

efficiency (cost
effectiveness), politics

— And do so dynamically as
the implementation and
planning progress

G- 3

- 15 January 2014 Copyright Tom@Gilb.com 2014 27



The Systems Engineering Principle

* 6. Modelling should
permit and encourage T i .

— complete thinking § Guman
| o > Soft Systems Fasi‘” . E Software :
— about the larger system - Engmee"ns ---?'?9.".?:“.“;-?? ....... E‘-“Q'"eem‘% """"

e or technology and . y
humanity involved ? Enterprise ™ A5 ul
Manag&zzwfzt 1 :

— It should not be limited =
to a single domain

e such as function or
algorithm alone

P mmimmeo I TN

Gz
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Healthcare Impact Estimation

Man-Chie Tsel,2 & Ravinder Singh Kahlon 1,2
{Man-Chie, Ravi}@dkode.co

HEALTHCARE SYSTEM
IMPACT ESTIMATION

Automate § Web Self Decision
Rules Service Support

Increase Transmission 10 minutes | 3 minutes
of Requests

(30 minutes = 10 minutes)

100% 100%

Decrease Number of 100 errors
Errors Occurring
b {1)74

(353 per week 2 30 per week)

Decre:ase Time for 35 minutes < 10 minutes
Processing of Requests

(70 minutes > 10 minutes)

70% 90%

Decrease Time to Learn 10 minutes

process
(1 day > 1 hour) 103%

TOTAL DESIGN
REQUIREMENT IMPACT

(ci»
www.Gilb.com Slide 29
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The Real-World Connections
Principle

* 7. Modelling should
allow and encourage Real World Out There

— clear specified
connections

— to real development
implementations,

~ Identification of details
= relevant to description,
.« translation of ‘real’ objects

into variables of the model \\/

— and to previous,
existing and planned
future systems.

(G
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The Economics Principle

e 8. Modelling must permit, ‘
encourage, and easily

Preliminary Cost

-= Standard Price

integrate - considerations S‘a""a"’C;Sf ot P st

of several types of i " Cument '

resources - related to the | o e

model: such as ~ =4

— Building and Planning Costs,
time, skills

— Initial investments

— Recurring lifetime
maintenance costs

s
“""‘-. . . ""I'
Planning variance .  Productionwvariancg / '

Wayoet costversion 2) “~{target costversipgh 1) /
s / Period-End
i y )
/ Closing

oduction variance for period

(target costversion 3)**

Total variance

— Decommissioning costs {target costversian 0)
Reuse and Porting costs

G
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Development Resources swipe and

. swipe economic Netbank
Product - Solution - VKoT P Netbank ajax |server payment.tonon(search.context:
Value Knockout Table
© 2013 Kai@Gilb.com Value Management
Certificate holders are granted permission to use.
A |
- % of % of % of % of % of % of % of
Deve’op men t Resources units Bnge! units Bugge! units Bnget units Buf;gs: units Bngez units BUZQG! units Bug!gel
Work-Hours 400 2%| 700 4% 5000 25%| 1000 5%
0 28000 20000 50 0%| 100 1%| 1000 5% 300 2%| 10000 50%| 7000  35%
1 2% 0.2 6% 05 38% 0.5 8%
1
2% 4% 25% 5% 0% 0% 0%
0% 1% 5% 2% 50% 35%
2% 6% 38% 8%
106.27 59.32 6.86 34.92 91686507 48611111 1.5
Value Name Tag 7143 45.76 4.45 22.03 8.08 2.05
Status Tolerable  Goal/Budget 22.49 9.05 1.94 13.28 25686507 79629629 2.58
when when when 31.44 13.88 0.28 -2.54 1.91 -0.68
213% 208% 171% 175% 367% 194% 0%
52% 25% 38% 31% 37% 123%

GE




The Stakeholder Intelligibility Principle

e 9. The Modelling Language must enable
— highly intelligible presentation
— for relevant stakeholders,

— of the technical, political and economic consequences
* of the model information

— On a continuous updated basis
— Interpreting the underlying technology
— Making underlying specifications and assumptions available for review and analysis

Talker Microphone  Mixer Amplifier Listener

S0-

/

/
Amplifier
Language Bandwidth distortion Noise reverberation echoes Language
Speed &= 2 hearing
articulation
<< >
Assumed Intelligibility measures Assumed

=
‘Cﬁ]! normal normal
-~
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The Auditability Principle

* 10. The Modelling language must be capable of quality
analysis or ‘auditability’ by review processes,
— According to defined rules, principles and standards
— In an economic and selective manner

Lok InGdert Tickets 10
Probiem or Known Emor
Records

Incident Problem Change
Managemaent Management Management

Genere Requests for
Crange

Provide corfiguration
Getads for chassfication

rvestigation & dagnosis Approved RFCs

genariie Change
Orders fox specific Os

Define Redosses and
wpdate Forward Schedule
of Changes

Release
Management

Configuration
Management

Py Updite Cis and associated
‘ Cﬁl’ Change Records upon
(P compieson & provide
15 COnfiguration detads 10 supgon 34

Robease Maragement




Qualities of Modelling Languages

aaaaa y 2014 Copyright Tom@Gilb.com 2014
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Stakeholder Intelligibility

 “Modeling languages are intended to be used
to precisely specify systems so that
stakeholders (e.g., customers, operators,

analysts, designers) can better understand the
system being modeled.

* The more mature modeling languages are
precise, consistent and executable.”

‘?%mhttp://en.wikipedia.org/wiki/l\/lodeling_language

L4



Levels of Quality

Method Qualities

Specification
Qualities

Transformation
Qualities

>~
(©
)
O
[
®
®
2 System Qualities

@M/www.bth.se/fou/forskinfo.nsf/aIfs/c4cc7358a7b8bbc2c125739f004abd76/$ﬁ|e/Rapp10.pdf
S 15 January 2014 Copyright Tom@Gilb.com 2014 37



Some Modelling Languages

* See more detailed analysis and comment in
my workshop, yesterday 14 Jan 2014

e http://tinyurl.com/QWGILB



'Rel 1ble!%5ms:
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Quality Function Deployment (QFD)

Much less well-defined, and much less objective quantification

than Impact Estimation Tables

INTERACTIONS: RELATIONSHIPS:
XX Strong negeative ralationshig @ Strong relationship
X Mid negeative relationship O Moderate relationship
® Mld positive relationship A Weak relationship .
o hg positive relationship H'O'W_ Y ) ro n g
P " . |
re<ls | |s3|88)ex (22| 2/ is Sti ng?
o gs s Elmg B|axE |E competilive
= ko s g- og ;‘5 -
=' ﬁﬂ J |E2 §,§ g B EE | 2% Evaluation
Customer t Eg 4 ‘:B Q,E ’Eg 22 g_ ég
Regmts. Y25 2 |E5 |22 |52 |52 |55 =2 “
Cust. envelopelinterface| 3 | @ @ X 0
Maz<. Weight 100 [bs. 4| o | @ 0O O @ 0 X
Bleed air 75 Ibs/min 4| o @ | @ o X
Turbine containment 5 O O o) ox
Elect pwr. 40 K'Y A 3 0
2 ] & - D
Suppott oil-cooled gen. |5 o) 0 X
L ol —s
Technical Evaluationf —3¥-1T 8 §"‘-X--.:.-"§ :
Target Yalue Targ [ 15g1b| <6 Ib [35 0g{1850° | 2R ek Pun <D Ib I\N_ 1at_ _IthiS
- - EYALUATIONS:
Technical Difficulty q 3 5 ) q 2 q |we= . | v
: — Ximp ance
Importance Rating 35 |42 | 35| 60 [ 52 | 40 | 2u (| @ 3‘..: 0.
ratine-
Figure 4 QFD House of Quality .

Version Jill’lLlcu_y 1O, U1+

Impact Estimation



Planguage stages

Man-Chie Tsel,2 & Ravinder Singh Kahlon 1,2
{Man-Chie, Ravi}@dkode.co

PLANGUAGE STAGES

PERFORMANCE DIRECTION

(Optimisation)

/ARE ENGINEERING MANAGEMENT USING PLANG!

S TARGET GROWTH
FLOW

ABILITY

(Window Perspective) (Parameters Configuration)

Design Feature o
. Decision

+ Rational + Makin
Dependency g

SYSTEM Vision LB Past + Goal +
Stakeholders Performance Fail

OBJECTIVES Rationale requirements

sageull;eyrzt;zeeh:ﬁ;;sn Some stakeholdersare | uirfr?\r:rlxz tff:sm e r::azz':‘;sexrl:tslgst These are scale Identification of key The specification of
SYSTEM e 4 e unidentified from the g . S ey performance designs to the performance should be
view of the existing stakeholders which within the organisation. - : z
issues to be addressed SR provide insights Planguage commends spedilicanan Seltng S sl
FACTORS e ectation‘s identification of all is tov'vards e cho e usﬁl §II iilesie parameter target establish possible requirements and likely
P PE 8 area(s) for achievement credential impacts impact.

3 required 0 i
required q the system facilitate constraint

Establish Identify all the Obtain & analyse Determine the scale Establish the levels Identify some Obtain agreement

the Vision stakeholders the requirements TR Diticsciesal potential design from the relevant
perfgrmance measures solutions Stakeholders

requirements

STAGES
-

(cim
www.Gilb.com Slide 40
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Impact Estimation Elements

Man-Chie Tsel,2 & Ravinder Singh Kahlon 1,2
{Man-Chie, Ravi}@dkode.co

Identify & Define
Stakeholders
Objective

\Reﬁources
Conduct Risk &

Gap Analysis. Determine

g—

Obtain Requirements with

Constructive Target Levels
Recommendations

Construct IE Table \ Designing with
with Specific | Dependencies &

(dence & Sources  Ji ‘ \ Risk

. www.Gilb.com )
Version 15/01/2014 Impact Estimation Slide 41
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VALUE Decision Tables: 1 of 3 Levels

, swipe economic Netbank
Product - Solution - VKoT payments  |overview Netbank ajax |server payment.tonon(search.context:
213% 208% 171% 175% 367% 194% 0%
52% 25% 38% 31% 37% 123%
| 123% 19% 50% 9% 5% 99%
va’ue Requ’rements units % of Goal | units % of Goal | units % of Goal | units % of Goal | units % of Goal | units % of Goal | units % of Goal

'Snappiness 10 M% -5 -36% 10 7% 12 86% 1 1% 14 100%
85 90 % 5 36% 2. 4% 5 36% 3 2% 5 3% 10 7%
5Dec13 5Jun-i4  5Jun4] 04 7%| 03 1% 07 50%| 01 9% 01 A% 05  50%
Reliability 10 1% 30 33% 90 100% 80 8% 1 A% 5 6%
30 60 120 1 1% 7 8% 2 M 9 10% 2 M 1 1%
5-Dec-13  5-Jun-14  5-Jun-14 04 4% 08 2% | 07 % 02 1%
Usability.Intuitiveness 40 100%| 80 200% 30 75% 40 100%
30 40 70 10 25% 5. 18% 10 26% 20 50%
5Dec13 5Jun-14  5Jun-t4] 09 90%| 05 100% 08 60%| 05  50%

Productivity-Task 3 30% A 10% 30 300%

30 2 20 1 -40% 1 -10% 10 -100%

5-Dec-13  5-Jun-14  5-Jun-14 07 21% 0.3 3%
PV5
1 2 3

(G

L4




Strategy & Architecture ‘Tags’

swipe
payments

Product - Solution - VKoT

Product

Su

Netbank
server

economic
overview

Netbank ajax

m of strat

payment.tonon

search.contexts

gy impacts on all Product Values

VEIIES 213% 0%
\ 123% 119% 50% 9% 59% 99%
value Requ’remen ts units % of Coal | units % of Goal | units % of Goal | units % of Coal | units % of Coal | units % of Goal
'Snappiness 10 7% 10 ™% 12 86% A 0% 14 100%
85 90 99 5 3% 5  36% 3 2% 5  36% 10 1%
5-Dec-13  5Jun-14  5-Jun-14 0.1 7% 0.7 50% 0.1 9% 04 1% 05  50%
Reliability 10 1% 90 100% 80 89% A 4% S 6%
30 60 120 1 1% 2 % 9 10% 2 % 1 1%
5-Dec-13  5Jun-14  5-Jun-14 04 4% | 07 4% 02 1%
Usability.Intuitiveness 40 100% 30 75% 40 100%
30 40 70 10 25% 10 26% 20 50%
5-Dec-13  5Jun-14  5-Jun-14 09  90% 08  60% 05  50%
Productivity-Task 3 0% 30 300%
30 25 20 1 -10% 10 -100%
5-Dec-13  5-Jun-14  5-Jun-14 07 21%
PV5
1 - : % of ‘way to Goal level

(Grie

L4

Impact’ of “ Economic

Overview” Strategy on
The 4 Requirements



Modelling using the Real System
Robert Quinnan, IBM FSD Cleanroom

* [t raises the question of

—when modelling is less useful than
* actual building

* For source and detail, see IBM Sys J 4/80

G- 3
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 PRINCIPLES OF

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 manageme Of deve I o pi n g a des i g n ] ictice carries cost

management far nd managerial practices
are applied in an 1Isistent with cost

management. Th eStimating its COSt, and ing a design, estimating

its cost, and ens

: ensuring that the design

He goes o y either redesign or by
sacrificing 'plani for a single increment,

the 'developmen is COSt-effe Ctive yn 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. 19, No. 4, 1980, pp. 466~77
‘”ﬁ !His text is cut from Gilb: The Principles of Software Engineering Management, 1988
L 4




o

Quinnan: IBM FSD Cleanroom § o

MANAGEMEN 1

-

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)

H - - ither redesi b
acinemgoan ILEFATION Process  ieneement

the 'developmen jyn of the others.’

e LFYING t0 Meet cost
Itis clear{ targets by either only do they iterate in

seeking the appi they iterate through a

] - - - -
experisnce, won redes:gn or by coomes afact,
'When the devel 'f' ' ' I d te th ini
e S@crificing ‘planned  eosemais

.19, No. 4, 1980, pp. 466~77

us level.' (p. 474)

Source: Robert E. Q ca a b i I it )
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~ PRINCIPLES OF

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.

“Design is an
iterative process, ..”

'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. 19, No. 4, 1980, pp. 466~77
‘”ﬁ !His text is cut from Gilb: The Principles of Software Engineering Management, 1988
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 PRINCIPLES OF

Quinnan: IBM FSD Cleanroom § o
Dynamic Design to Cost

“but they iterate through a series of
iIncrements,
thus reducing the complexity of the task,
and increasing the probability of
learning from experience”

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. 19, No. 4, 1980, pp. 466~77

‘Aﬁ !His text is cut from Gilb: The Principles of Software Engineering Management, 1988
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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.

“an estimate to
complete the remaining
Increments is
computed.”

'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. 19, No. 4, 1980, pp. 466~77
‘Aﬁ !His text is cut from Gilb: The Principles of Software Engineering Management, 1988
L 4

’




THE LEAN
2

»] Lean Startup
Realistic modelling by testing design hypotheses live
60 times a day

Learn Faster Code Faster
Split Tests Unit Tests
Customer Interviews Usability Tests
Customer Development Continuous Integration
Five Whys Root Cause Analysis Incremental Deployment
Customer Advisory Board

Free & Open-Source Components

Falsifiable Hypotheses Cloud Computing
Product Owner Accountability Cluster Immune System
Customer Archetypes Just-in-time Scalability
Cross-functional Teams Refactoring
Semi-autonomous Teams Developer Sandbox
Smoke Tests

Measure Faster

Split Tests Funnel Analysis
Clear Product Owner Cohort Analysis
Continuous Deployment Net Promoter Score
Usability Tests Search Engine Marketing
Real-time Monitoring Real-Time Alerting

Customer Liaison Predictive Monitoring



ROC: Resource Oriented Computing
Modelling without Artificial Models

* What if, the real system was easier to .
build than the model? 77“-' truth is, most UJF

What if the real system gave more
reliable information about expected
performance and quality than any
modelling language?

 What if the real system solved many of
the problems we want to solve by
modelling?
*  (Scalability, Legacy, Maintainability,
Availability, Connectivity)?
What is your system is highly self-
optimizing based on experience?

Would this change our current view of

us discover where we are

headed when e arrive.

Bill Vatserson

modelling? ¢

J 2 NS g

- 3

* If the map and the terrain Sl (TN H
disagree, trust the terrain. o e , §

* Swiss Army Aphorism A \ - %

p~ A B C o i F:
(G g BudgetTravel = “\[7aii
15 January 2014 Copyright Tom@Gilb.com 2014 Gy ¥ o



Reaping the Economic Dividend of ROC

¢ Architecture is 100% decoupled (not simply loose coupling) ° Hot-
swappable

o Legacy coexistence
° Genuine reuse
o Unlimited evolvability

e Cheaper to develop
o 80% of a problem is solved by composition of existing tools ° Cheap
to change - recomposition.

¢ Focus entirely on the domain problem

o Engineering levers available (eg throttle)

o Audit is built in

o Configuration Management: "Everything is a resource"

o Logging "in case it goes wrong" is redundant "execution state is a

resource" Visualizer Peter Rodgers
¢ Constraints are spacial boundary conditions ° Trust and non- Founder and CEO
repudiation

=, © Validation, Semantic integrity http://1060research.com/about/

(
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ROC Architecture Model
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ROC Enlargement
Live Representations of real system

=]\ =

Gz

- 15 January 2014 Copyright Tom@Gilb.com 2014



-
Cached Responses
41 Dooumentation Icon Gateway
30 cp2:-widgets
{23 Fileset res: /tocls/introspect(/puby. *
19 Fileset res: ftocls/ae/puby(.*)
14 cp-acthdisplay
Fileset res: /tecls/ee(/introspect/puty
CleselrfobaxAccessor
Fileset res
(fete/system/{ SimpleDyramicimpcd
res: /tools/docmapy uly
res: /bock/image/ *
Fileset res
(/etc/system/{ SimpleDyramicimpcy
Fileset res:/edoc/.*

[

[P~ )

15 January 2014

ROC Enlargement 2

+Installer
Privatef Bertnaoort

res:/eto/system/{ Docs| BS

Fremel zetazzom

9 Fileset res:/tools/ae/puty| 8 Fileset res: /tools/2e/ pud/(.*)

8ae:menu

A Fileset res:
(G o SimoleDyramicimpcets

Cached Responses
Fileset
res: ferc/ system/(SpaceExplarerConfic

Dooumentation Icon Gateway
Fileset
res: /tools/introspect(/ by ¥}
cpauthdisplay
9 Fileset res:/tocis/ae/puby(.*)
7 app:book: view

Fileset

rootspace
Docs| Bosks| Contro!

5 res:/tools/eel/introspect/ puty. ) et
& Book List View
v
Cached Responses

Fileset
|” res: Jetc/system/{ Docs| Books| Control
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ROC Enlargement 3
Dynamic ‘Modeling” of Live System

Do men
rootspace
Flleset
Flleset

4 Fileset res:/resources/.*

Fileset

Flleset

Fileset EditConfigAccessor

res: /etc/system/(Docs| Bds DeadlockTransport

+Deadlock and Liveness e
D ction ngd =

Import

Rectificat :rrgort

PrivateFiiterEndpoint Import

UmiterEndpoint

|. Fileset
{10

res:/(etc|com/ten60/netkernel/ext/d

+Architecture Explo
PrivatefiterEndpgint

ControlPanelConfig
MapperOveriay
Import

PrivateFilterEndpoint

9Fileset res:/tools/ae/pub/(.*) |8 Fileset res:/tools/ae/pub/(.*)

8ae:menu
4Fileset res:
X NaDh DynamlclmportH
+XUnit Test Applicat (private)
PrivateFiiterEndpaoint Flleset
Fileset

MapperOveray
Space®XplorerModuleFilterAccessor

MapperOveray
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ROC Scalability

Scaling Concurrent Requests
Throughput | %CPU Utilisation |l Response Time

. 4 \ ® h.—.—-‘N > .

123456

8

10 12 14 16 18 20 22 24 26 28 30 32
Concurrent Requests

Copyright Tom@Gilb.com 2014
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No Direct Coupling in ROC
Coupling is Real Time, as in WWW

Architectural Implications

“Read Channels”

Caching Boundary

State
Persistence

No coupling other than a
shared Algorithm

www.1060researc h.com <19&29§|
(c)»

- 15 January 2014 Copyright Tom@Gilb.com 2014
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NetKernel Capability Experience

(Source Peter Rodgers lecture, Oslo 2014)

The Resource Oriented Computing platform
o General Standalone Application Server
° Embeddable as "ROC Engine"

Proven with hard-core, carrier-class deployments
o Telecoms

o Black Friday Retail
° Huge dot-com platforms
o Core Web Instracture - PURLs, Dublin Core

o Government Open Linked Data
Separates Architecture from Code - brings engineering control to systems.

Systemic Memoisation (Caching) and Async Linear Scaling = Huge Performance
Gains.

Changes Attainable Scale of Software

Changes Economics of Software - Eliminates Saw-Tooth build new and replace
syndrome

Brings the Web Inside, and makes it general purpose.
NKP takes ROC back out to enable amazing cloud architectures.

G- 3

L4



Netkernal ROC:
The System is the Model

* ROC has made me wonder if we
can go further than Cleanroom,
Lean Startup, and Evo

— which learn about the system, by
incrementing one small real step at
a time, and measuring the
integrated effects of the increment

* |t makes me ask the question, can
we simply build a specification
system that, like the WWW it is
modelled on, is self measuring,
self documenting, self optimizing,
self maintaining, and
automatically adaptable?

http://resources.1060research.com/docs/
Collection-ROC-NetKernel-v1.1.1.pdf

(G
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Closing Limerick

(Especially for my Viennese Friends)

* |If a model was reliably

true
* Then that would be
really new
— Since models are false WJ{O/
— As a ‘Norwegian Waltz’ ‘ / I [
e So reality will just have \Z / %
to do COLLECTION

e 7Y (02270 A

G
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Free digital copy of
CE Book (Planguage Handbook)
on request to
Tom @ Gilb . com

The Oslofjord in
background
My Summer Cabin |
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