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Past to the Present
The Evolution in Software 
Engineering

PAST TO PRESENT - 
THE EVOLUTION IN SOFTWARE 
ENGINEERING 

From Boehm to 
North, 
Structured  
Programming to 
Dynamic 
Systems 
Development 
Method, we take 
a walk through 
the recent 
history of 
Software 
Engineering 
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“Life must be lived forward, 
but can only be understood 
backwards” holds true for the 
history of software 
engineering as it does in 
general.  In an industry and is 
more typically looking 
forward, in this paper I pause 
to take a look back. 

Software engineering has 
changed as dramatically as 
the tools and technologies 
that underpin it. The late 
1970s and early 1980s saw 
the rise of structured analysis  
and design as a reaction to 
the project overruns 
experienced during the 
1960s arising from the 
growing complexity and size 
of software projects.  
However, the upward trend in 
software size and complexity  
did not let up, and the 
inevitable pressure for 

alternatives resulted in a 
second revolution in software 
engineering - object oriented 
programming and the agile 
movement.  This move, also 
fuelled by the rise of the 
internet and open source 
software saw the emergence 
of incremental development 
and greater software reuse.  
As the commodity price of 
developers increased, agile 
also tapped into the creative 
and human factor - 
empowering the developer 
and endowing them with ever 
greater responsibility.

Whilst agile is not the only 
game in town (waterfall lives 
on, Model driven 
development has had some 
limited success), what is next 
for the industry?  Does the 
rise of the East and a second 
wave of off-shoring mean its 

time for something new?  
Now that IT is essential for 
business, is cost becoming a 
more significant factor - 
perhaps a reevaluation of 
lean is next?  What is clear is 
that the industry will continue 
to evolve. The need for fit for 
purpose software, and fit for 
purpose systems (the rise of 
enterprise architecture) is 
even more critical now than it 
was pre-internet.   A second 
generation of agile 
methodologies have already 
started to replace 
conventional agile wisdom 
(e.g. BDD) and the focus on 
business value is likely to be 
key to that trend.  Whatever 
transpires, hopefully the next 
50 years will be equally 
exciting.
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1970

Intel 8086
Rise of the 16-bit world

8-bit Processors

1976 Waterfall first coined (Bell 
and Thayer)

1960s Decline of Goto - the Emergence of Structured Programming

The late 60s and 70s saw the realisation that  techniques and 
practices within Software Engineering should be pulled through to 
the mainstream.  During this period, it  was recognised that 
software was getting more complex and costly to develop. At the 
forefront of this debate was Barry Boehm and Giuseppe Jacopini 
who argued for a more structured way of coding using constructs 
such as if, else, do, while and switch statements.  This debate 
reached a height by 1968  resulting in an open letter “GoTo 
Statements Considered Harmful” by Edsger Dijkstra.

Incremental Development and the formal recognition of 
Waterfall

By 1970, a sequenced approach to developing software had long 
since established itself.  Ironically, the definition of this process  was 
credited to Winston Royce in his article “Managing the development 
of large software systems”. He documented this sequential process 
with the view of pointing out its floors. Royce was actually arguing for 
incremental development not a waterfall approach!

Harlan Mills  echoed Royce’s calls in 1971 in his publication “Top-
down programming in large systems” and is widely credited with 
introducing the world to the incremental approach.

Jackson’s Structured Programming

In his  1975 book “Principals of Programming Design” Michael  A 
Jackson presents a method of design which marries together the 
structures of a function’s input and output data (modelled using Data 
Structure Diagrams). Owing to its  origins for COBOL inspired 
designs, this method only has applicability at the method level in 
modern OO programming languages.

Mythical Man-Month

Fred Brooks coined the now infamous Mythical Man-Month in his 
1975 book of the same name.  The thrust of the publication is 
Brooke’s law, namely that adding more manpower to a late project 
makes it even later.

Iterative

Although not a new concept, Victor Basili and Albert Turner in their 
1975 article “Iterative Enhancements:  A Practical  Technique for 
Software Development” promulgated the advantages of iterative 
development.  Iterative development is the reanalysing and reworking 
of software in a repetitive manner.

1975

Processor images curtesy wikipedia http://wikipedia.org

Structured Analysis

By 1978  a body of structured analysis  and design techniques had 
emerged.  Two of the leading lights in this movement were DeMarco 
and Yourdon.  DeMarco recommended the usage of Context 
diagram, Data Flow Diagrams (DFDs),  processes specifications and 
Data Dictionaries.

1978

http://wikipedia.org
http://wikipedia.org
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Intel 80286

Intel 80386DX 
Rise of the 32-bit world

Internet Hosts:

1980

SSADM

SSADM was to waterfall as SCRUM is to agile - it embodies the  
essence of the genre.  SSADM is  a comprehensive and rigorous 
sequential development methodology originating from CCTA. 
Sequential steps include feasibility, current environment,  options, 
requirements, technical options, logical,  and finally physical design. 
Yourdon developed the Yourdon Structured Method (YSM) within 
SSADM.

1982

Jackson’s System Development

JSD was published in the book “System Development” in 1983  as a 
prequel method to Jackson’s  Structured Programming . Central to 
the method is modelling the real world with a time dimension.

1983

Free Software Foundation established

The FSF was founded to promote the free software movement and 
most notably the GNU General  Public License. The FSF was to later 
become embroiled in SCOs legal battles as its proprietary unix 
derivative lost popularity.

1985

Therac-25

Whilst IT failures had been (and continue) to be common.  One of the 
most shocking failures in IT history happened in the early 80s. The 
Therac-25 was  a medical radiation therapy machine.  Modified from 
an earlier version, a software concurrency issue with the “25” 
occasionally resulted in patients receiving 100 times the prescribed 
dose leading to injuries and in a few cases, death.

No Silver Bullets

In his seminal paper and with the backdrop of CASE tools,  Fred 
Brooks argued that although improvements in productivity,  reliability 
and simplicity had occurred, the industry should not expect the same 
levels of progress as seen in hardware (no Moore’s law for software). 
Brooks argued that as  design was a creative discipline, some people 
were naturally better than others (and should be rewarded as such).  
He argued for incremental development and that software should be 
“grown” rather than built.

1986

Spiral Model

Boehm in his 
1986 paper “A 
Spiral Model of 
Software 
Development 
and 
Enhancement” 
proposed a risk 
driven model 
for software 
development.

1.Determine
objectives

2.1 Analyse

3. Development 
and Test

4. Plan 
next iteration

Progress

Cumulative cost

Requirements
plan

Concept of
operation

Concept of
requirements

Prototype 1 Prototype 2
Operational
prototype

Requirements
Draft

Detailed
design

Code

Integration

Test

Implementation

Release

Test 
plan

Verification 
& Validation

Development
plan

Verification 
& Validation

Review

Risk

2.2 Reduce
Risk

1981
SMART Requirements

First known definition of SMART (Specific, Measurable, Attainable, 
Relevant, Time bound)  criteria for requirements by George Doran.

1
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Display S
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Process 
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F - Function 
S - Surrogate (external)

JSD - System Network Diagram
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Iteration*
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JSD - Process Structure Diagram
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Contract
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Crow's Foot - Entity Relationship Diagram
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Bachman - Entity Relationship Diagram
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Solution
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Designer
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System Context Diagram  
(Note no internal Solution Structures)
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Schedule

Choose 

Programme
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Repetition
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Schedule
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Structure Chart

Drive car Get In

Insert Key
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Listen for engine

Drive off

Ring Mechanic

AND

OR

AND

Warnier-Orr Diagram/Hierarchical Flowchart

Work

Start

Paid?

Finish

No

Classic Flowchart

Yes
Apple Store

1 2 3 4
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Avg speed > 60
Job 1
Job 2
Job 3
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Decision Table
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"On" Popped out

Switch off circuits

State Transition Diagram
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Cook Book
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Cooked 
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Constantine's Data Flow Diagram
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Intel 80486DX

V-Model
Requirements Analysis Acceptance Testing

System Design System Testing

Architecture Design Architecture Design

Module  Design Unit Test

Coding

Paul Rook is widely credited with introducing the now well known  V-
model in his 1986 article “Controlling Software Project” (although its 
origins are likely to go further back). A tweak on the standard Waterfall 
model, the strength of the V-model lies in the relationship between 
decomposition of the problem (on the left) to the verification of the 
solution (on the right).

Zachman Framework
In his 1987 article “A Framework for Information Systems 
Architecture”, John Zachman introduced to the world his framework 
for developing information system architectures.  This was later to be 
extended to become a fully fledged Enterprise Architecture 
framework of the same name.

ISO 9000 Family
In 1987 the ISO 9000 family of quality management standards was 
published (BS 5750 being a UK equivalent). TickIT was to emerge 
from these as a set of UK IT industry processes.

1987

ITIL
By the late 1980s the soaring cost of IT had led to work to develop 
sustainable approaches to Information System management, most 
notably from IBM (1980 IMSA) and then CCTA (1988 GITMM).  
CCTA’s ITIL addressed more or less the same problem space and 
saw the light of day in 1989.

1990 RAD
James Martin documented Rapid Application Development in his 
1991 book of the same name, which was a method to address the 
the perceived issues of Structured System Analysis and Design and 
waterfall. It proposed a focus on requirements and user design, 
before embarking on construction and cut over.  RAD can be seen as 
a forerunner to Agile, moving away from Waterfall and big up front 
development methodologies. However, unlike Agile, it did not 
embrace the human element and has been critiqued for its GUI 
focus.

1991

Use Cases

Although in formulation since the mid 80s, Use Cases  (or Usage 
Case/Usage Scenario as  they were interpreted from Swedish) saw 
the light of day in Ivar Jacobson’s publication in 1992.

1992

Object Oriented Programming

By the mid-1990s, OO was  growing in popularity after decades in 
languages such as LISP and Smalltalk.  This period saw the rise of C
++ (growing since the late 80s)  and the development of Java by Sun 
(James Gosling et al). 

Internet Hosts:
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Intel Pentium

1997 - Intel Pentium II

Gang of Four Design Patterns

A contender for the most famous book in Software 
Engineering, “Design Patterns: Elements of Reusable 
Object-Oriented Software” by Gamma, Helm, Johnson 
and Vlissides is a legend.  This book provides OO 
solutions to common engineering problems.

Scrum

Having first been defined nearly a decade earlier by Takeuchi and 
Nonaka, 1995 saw Scrum presented in a paper by Sutherland and 
Schwaber. In the following years  the theory and practice merged to 
become the Agile method of Scrum.  Taking the established 
principles of incremental and iterative development together with a 
strong human element, Scrum epitomised the early agile movement.

1994

1995

TOGAF

The first version of TOGAF, version 1.0, appeared in 1996 being 
based on the previous TAFIM approach to deliver business  IT 
alignment,  rationalisation, and vendor agnostic specifications. This 
was very timely, as the cost in IT was becoming an issue in the US 
resulting in the Clinger-Cohen Act of the same year. TOGAF’s 
popularity would pick up in 2001 with the publication of version 7 the 
“Technical Edition”.

1996

UML

With the backdrop of competing modelling languages, the Unified 
Modelling Language was commissioned by Rational Software 
Corporation.  Rumbaugh, Booch, and Jacobson.  The Three Amigos 
with competing methodologies, collectively worked to unify these 
and in 1997 UML became a  standard with the Object Management 
Group (OMG).

1997

PRINCE2

Although a generic management method, PRINCE2 was designed 
by CCTA for UK government IT projects.  PRINCE2 emerged as a 
derivation of PROMPTII, being first published in 1986.

1998
Open Source

1998  saw the adoption of the name “Open Source” by the free 
software movement at a session in California.  This coincided with 
the announcement that Netscape was  to release to the public the 
source code of its  Navigator browser, and an endorsement by Linus 
Torvalds (of Linux kernel and later GIT fame).

1999
Unified Process

The Rational Unified Process was created in 1996, however the 
generic Unified Process  was first published in the 1999  book “The 
Unified Software Development Process” by Rumbaugh, Booch and 
Jacobson of UML fame. Since 1999, a wide number of derivatives 
have emerged including versions by IBM which brought Rational in 
late 2002

Internet Hosts:

01 0 00000
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2000

1999 - Intel Pentium III

Extreme Programming

Published in 1999  in the book “Extreme Programming Explained” by 
Kent Beck, XP was the synthesis of his work at Chryslers. The 
“extreme” part was to take best practice at the time and to take 
these to the extreme, literally!  Beck detailed 12 practices including 
pair programming, test driven development, refactoring, continuous 
integration and collective ownership.

2000 - Intel Pentium 4

Apache Software Foundation

Work had long since commenced on the Apache HTTP Server when 
the Apache Group of developers “incorporated” to become Apache 
Software Foundation in 1999. Since then, Apache have nurtured 
significant capabilities including Hadoop for cloud computing, and 
ActiveMQ to name two of many, licensing them using the Apache 
license for free and open source software.

2001
ISO/IEC 9126-1

Although ISO 9126  dates back to 1991, it wasn’t until 2001 that the 
model for quality was broken down into four parts with 9126-1 being 
devoted to classifying software quality.  This documented quality 
characteristics  included Functionality, Reliability, Usability, Efficiency, 
Maintainability and Portability. ISO 9126-1 was to survive the decade 
but ultimately superseded by ISO/IEC 25010 which expanded the 
characteristics to also include Compatibility and Security.

CMMI

CMMI replaced Software CMM which had been developed from 
1987 as an organisation maturity model.   CMMI was to catchup with 
the Agile movement in 2010 with version 1.3.

Agile Manifesto

The defining moment of the agile movement was the signing of the 
Agile Manifesto in 2001 by the heads of state of the software 
engineering world including  Beck, Schwaber and may other leading 
agile lights.  This proclaimed, individuals and interactions over 
processes and tools, working software over comprehensive 
documentation, customer collaboration over contract negotiation, 
and responding to change over following a plan.

Millennium Bug

2002
Feature Driven Development

FDD was development by Jeff De Luca and published within Chapter 
6  of the “Jave Modelling in Colour with UML book” by Peter Coad in 
1999.  In 2002 it resurfaced in its  own right within “A Practical Guide 
to Feature-Driven Development”. FDD combines best practice with 
the practicalities of growing software, including modelling, feature 
teams and quality.
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2003 - Intel Pentium M

2006 - Intel Core Duo - 
Rise of the 64-bit world

2007 - Windows Vista

2003 Kanban

Like Scrum the roots of Kanban (billboard in Japanese)  dates back to 
the 1950s Toyota factories and their lean initiatives. Kanban is a 
technique for identifying and remove constraints in a process.

2004

Crystal Clear

L6 L20 L40 L80

E6 E20 E40 E80
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Project size (number of people involved)

Life (L)

Essential 

money (E)

Discretionary 

money (D)

Confort (C)

Crystal Clear was added to 
the Alistair Cockburn’s 
Crystal family of agile 
methods in 2004. Crystal, 
unlike most other methods, 
have specific 
customisations based on 
the criticality of the project 
and the size of the project 
team.

2005 MODAF

MODAF version 1.0, an Enterprise Architecture framework derived 
from DoDAF, was published in 2005 by the UK Ministry of Defence.  

PM Declaration of Interdependence

The 2005 Project Manager Declaration of Interdependence set out  
six principals for managing Agile software developments, namely 
increasing return on investment, delivering reliable results, expect 
uncertainty, unleashing creativity and innovation, boosting 
performance, and improving effectiveness and reliability.

BDD

Behaviour Driven Development appear first in 2006  as a “second 
generation” Agile method based on lessons learnt from Test Driven 
Development practice.  Authored by Dan North, key to the method is 
understanding the business  value of the unit of work and producing a 
clear specification of it’s behaviour to drive effective testing.

2006

DSDM 4.2

DSDM first appear in 1994, however a refresh in 2007 aligned the 
DSDM with XP. Designed with compatibility with PRINCE2 and the 
(then) essential ISO 9000, key principles to DSDM are to focus  on the 
business  need, deliver on time, collaborate, quality, build 
incrementally from firm foundations, develop iteratively, communicate 
continuously and clearly and demonstrate control.

2007

MoSCoW Prioritisation

Must, Should, Could Won’t have (MoSCoW) was defined by Dai 
Clegg in the book “CASE Method Fast-Track: A RAD Approach”. It 

later formed part of DSDM.

2007 - iPhone 1st generation

Internet Hosts (2010):
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WHO’S WHO

The First Rule of Program 
Optimization: Don't do it. The 
Second Rule of Program 
Optimization (for experts 
only!): Don't do it yet.

Michael A Jackson

Nationality: English
Organisation: AT&T
Remembered for: Jackson 
Structured Programming/
Jackson System Design

Architecture without 
executable code is just an 
hallucination

Ivar Jacobson

Nationality: Swedish
Organisation: Rational
Remembered for: Use 
Cases, UML, One of Three 
Amigos, UP

The function of good software 
is to make the complex 
appear to be simple

Grady Booch

Nationality: American
Organisation: Rational
Remembered for: UML, One 
of Three Amigos

(Answer to the question: what 
do you think of using UML to 
generate implementation 
code)? - I think that it's a 
terrible idea.

James Rumbaugh

Nationality: American
Organisation: Rational
Remembered for: UML, One 
of Three Amigos

Consider breaking rules in 
your organisation

Edward Yourdon

Nationality: American
Organisation: DEC, Yourdon 
Inc
Remembered for:Fortran, 
Yourdon Structured 
Method

You can't control what you 
can't measure.

Tom DeMarco

Nationality: American
Organisation: French 
Consultancy
Remembered for: Structured 
Analysis

Scrum is like buying a mirror 
and then creating a program 
to look in it several times a 
week. You will get a critical 
assessment of what you look 
like.

Ken Schwaber

Nationality: American
Organisation: Consultant
Remembered for: Scrum

(About IBM’s System 
Research Institute): think tank 
and internal university with an  
eclectic hornet's nest of a 
faculty

James Martin

Nationality: English
Organisation: IBM
Remembered for: CASE, 
RAD

Optimism is an occupational 
hazard of programming: 
feedback is the treatment

Kent Beck

Nationality: American
Organisation: -
Remembered for: Extreme 
Programming

Agile methods derive much of 
their agility by relying on the 
tacit knowledge embodied in 
the team, rather than writing 
the knowledge down in plans

Barry Boehm
Nationality: American
Organisation: TRW
Remembered for: COCOMO 
Spiral Model

The bearing of a child takes 
nine months, no matter how 
many women are assigned.

Fred Brooks

Nationality: American
Organisation: IBM
Remembered for: Mythical 
Man Month, Silver Bullet

Probably best not to quote 
him given what happened last 
time!

Winston Royce

Nationality: American
Organisation: Lockhead
Remembered for: misquoted 
for defining waterfall 
(ironically)
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