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Agenda
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• Specific Problems
• A Case for Action
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• What’s in it For You? Final Words
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Are we seen as a trustworthy industry?

•

How a Software Company would design a Treeswing

Are we seen as a trustworthy industry?

Source: Top 10 Software Failures Of 2011
By Phil Codd

Are we seen as a trustworthy industry?
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The prevalence of fads typical of fashion industry
Software Development seems to be driven by
fashions and fads
– Twenty years ago it was all about OO
– Twelve years ago it was about
components, UML, Unified Process (RUP)
– Ten years ago it was about CMMI and
Spice
– Four years ago it was about XP
– Yesterday it was about Scrum
– Now it is about Lean and Kanban

All good, but none has all you need!

The lack of a sound, widely accepted theoretical basis.

Everyone of us knows how to
develop our software,
but as a community we have no
widely accepted common ground

The huge number of methods…

•

The problem is not the huge number but
– We cannot compare them so we cannot learn from them
– We cannot select the best practices from them
– Not even within a large company do we know which methods we
have.
– For the individual practitioner she has no solid knowledge which she
can take from work to work.
9

The lack of credible experimental evaluation and validation.

We throw out our old method and
replace it with a new popular one
without fully understanding the
consequences
---$$$$

Academic Research

Industry Practice

The split between industry practice and academic research.

We need to do something about it!

CALL FOR ACTION – part 1
• Software engineering is gravely hampered today by immature
practices. Specific problems include:
– The prevalence of fads more typical of fashion industry than of an
engineering discipline.
– The lack of a sound, widely accepted theoretical basis.
– The huge number of methods and method variants, with differences little
understood and artificially magnified.
– The lack of credible experimental evaluation and validation.
– The split between industry practice and academic research.
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The Semat initiative

SOFTWARE ENGINEERING METHOD AND THEORY

www.semat.org
Founded by the Troika in
Sep 2009:
Ivar Jacobson
Bertrand Meyer
Richard Soley

What are we going to do about it?

CALL FOR ACTION – part 2
• We support a process to refound software engineering based on a
solid theory, proven principles and best practices that:
– Include a kernel of widely-agreed elements, extensible for specific uses
– Addresses both technology and people issues
– Are supported by industry, academia, researchers and users
– Support extension in the face of changing requirements and technology

This is the Grand Vision
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Standing on a Solid Theory
Examples:
– Darwin’s theory of natural selection,
– Maxwell’s equations,
– Einstein’s theory of relativity.

There is nothing so practical as a
good theory!
-- Kurt Lewin

Maxwell’s Equations – Now, an established theory

This is the kind of result we desire for Semat –
but most likely of very different nature
22

Software Engineering doesn’t lack theories
There are an abundant number of theories in software engineering:
• Boehm’s The Constructive Cost Model – COCOMO,
• Parnas’ principle of information hiding,
• Constantine’s Cohesion and Coupling,
• Conway’s Law,
• Dijkstra’s theory of cognitive limits (“Go to statement considered
harmful”),
• Wirth’s stepwise refinement,
• Meyer’s Design by Contract,
• Etc., etc., etc..

But none of these theories is foundational

Software Engineering doesn’t lack theories
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Include a kernel of widely-agreed elements
•
•
•

The Kernel should be harvested from a large number of methods
The Kernel is practice and method agnostic.
The Kernel includes elements which are universal for all software
development efforts.

Kernel

The Kernel includes the essence of
software engineering
Michelangelo (attributed) “I am freeing the statue from the block”.
Paraphrasing him: “We are freeing the kernel from the methods”.

Inside the Kernel

Customer

Solution

Endeavor
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An Example of a Kernel Element
Software System: A system made up of software, hardware, and data that
provides its primary value by the execution of the software.
A software system can be part of a larger software, hardware, business or
social solution.

Software System

Architecture
Selected

Demonstrable

An architecture has been selected that addresses the
key technical risks and any applicable organizational
constraints.
An executable version of the system is available that
demonstrates the architecture is fit for purpose and
supports functional and non-functional testing.

Usable

The system is usable and demonstrates all of the
quality characteristics required of an operational
system.

Ready

The system (as a whole) has been accepted for
deployment in an operational environment.

Operational

Retired

The system is in use in an operational environment.

The system is no longer supported.
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Inside the Kernel
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A few words on how to use the kernel
•

Each kernel element represents one universally known concept in
software engineering
– Requirements, Software System, Work , Team, etc.

•
•

Each kernel element has a series of states.
Compactly described as a deck of cards
– Can fit into your pocket.

An example: an extract from the kernel

Customer

Solution

Endeavor
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An example: an extract from the kernel

Requirements

< fulfils

< produces

Scopes and
constrains >

Work

Software
System

< performs and plans

Team

Plan: Determine Current State

Requirements

Software
System

Work

Team

Plan: Determine Current State

Completed

Pending

Plan: Determine Next State

Plan: Determine How to Achieve Next State
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Extending the Kernel with Practices
•
•
•

The Kernel is Universal.
By adding Practices on top of the Kernel you create a specific Method.
Practices such as Use Cases, Test-Driven Development, Etc

The Kernel provides a shared frame of reference

Declarative
Req’ts

Team A
Waterfall

Architecture

The
Kernel

Use Case Architecture

Team B

Component

Iterative

Architecture

User Story

Scrum

Team C

Many methods all built on the same kernel.

Summing up
Method
Practices
Developers

Analysts
Architecture Iteration Use Case

Leaders

Component

Software
Development
Kernel

Theory

Testers
Practitioners
are the target
group

Summary - What is new?
•
•
•
•
•
•
•
•
•
•

Focus are the practitioners, not the process engineers
Focus is Method Use and Adaption, not Method Description
Semat is inclusive and not exclusive – it includes all relevant methods and
practices (“good or bad”)
There is a small Kernel of essential
For small teams and large organizations
Practices from the bottom, and not process from the top
Separation of concerns is a fundamental principle
Light and agile in working with methods
The old metaphor: ‘Process is program – Team is computer’ is gone
The process is what the team does. Adaption happens dynamically as a
retrospective of what the team did through a feedback loop.

Watts Humphrey (CMMI): “This (SEMAT) meeting in Zurich (2010) is likely
to be an historic occasion much like the 1968 NATO session in Garmish.”
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What is in it for you as a Software Professioanl

The kernel helps to
incrementally improve
your way-of-working.

Develop
Great
Software

The kernel helps by
providing a firm foundation
for your experiences and
your team’s way-of
working.

The kernel improves
communication allowing
for quick learning.

Your objective is to develop great software quickly.
The kernel helps you to learn, evolve and grow

What’s in it for you

Industry
Big companies have
many processes.
Challenges:
-Reuse practices
-Reuse training
-“Reuse” of people
-Evolutionary
improvement is hard

Software
Professional
Want to become
experts. Challenges:
-Their skills are not
easily reusable for a
new product.
-Their career path
follows a zig-zag track
from hype to hype.

Academics
Asked to educate and
research. Challenges:
-The Gap between
research and industry
-No widely accepted
theory
-Teaching instances of
methods don’t create
generalists

SEMAT targets the whole software
community.
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What you can do now
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Questions

• Email:
– ivar@ivarjacobson.com

• OMG website:
– www.omg.org

• SEMAT website:
– http://www.semat.org

There will be hundreds of practices
•

Most will be contributed by the community

Experts
Methodologists

Consultancy Firms
Tool Vendors
Organization
Process Engineers

Practice
Ecosystem
Project
Leaders

Developers
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• I would be very glad to discuss with you what knowledge
base (theory) could help us explain and predict the
pertinent phenomena of software engineering. I propose
that we are looking for a way to answer the main questions
of the field, including the following:
•

• Is method A better than method B for my
organization? Why?
•
• Is it true that adding manpower to a late software
project makes it later (Brook's Law)? Why?
•
• Is it true that a small sharp team, with as few minds
as possible, is best? Why?
•
• Is it true that the GOTO statement is harmful (as
posited by Dijkstra)? Why?

