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This text/reference is an in-depth introduction to the systematic, universal software 
engineering kernel known as “Essence.” This kernel was envisioned and originally created by 
Ivar Jacobson and his colleagues, developed by Software Engineering Method and Theory 
(SEMAT) and approved by The Object Management Group (OMG) as a standard in 2014. 
Essence is a practice-independent framework for thinking and reasoning about the practices 
we have and the practices we need. It establishes a shared and standard understanding 
of what is at the heart of software development. Essence is agnostic to any particular 
methods, lifecycle independent, programming language independent, concise, 
scalable, extensible, and formally specified. Essence frees the practices from their 
method prisons.

HIGH PRAISE FOR THE ESSENTIALS OF MODERN SOFTWARE ENGINEERING

“Essence is an important breakthrough in understanding the meaning of software engineering. 
It is a key contribution to the development of our discipline and I’m confident that this book 
will demonstrate the value of Essence to a wider audience. It too is an idea whose time has 
come.” – Ian Somerville, St. Andrews University, Scotland (author of Software Engineering, 
10th Edition, Pearson)

“What you hold in your hands (or on your computer 
or tablet if you are so inclined) represents 
the deep thinking and broad experience of the 
authors, information you’ll find approachable, 
understandable, and, most importantly, actionable.”
– Grady Booch, IBM Fellow, ACM Fellow, IEEE 
Fellow, BCS Ada Lovelace Award, and IEEE 
Computer Pioneer



30th Anniversary ACM Conference 
on Hypertext and Social Media

Time to reflect and look ahead

/  30th anniversary of the fall of the 

/  Berlin Wall

/  30th ACM Hypertext Conference 

/  30th anniversary of the WWW

/  20th anniversary of the first ACM 

/  Hypertext Conference in Germany

 Scope
The ACM Hypertext conference is a pre-

mium venue for high quality peer-reviewed 

research on hypertext theory, systems, 

and applications. It is concerned with all 

aspects of modern hypertext research 

including social media, semantic web, 

dynamic and computed hypertext and 

hypermedia as well as narrative systems,   

and applications. The theme of HT’19 is 

 HYPERTEXT – TEAR DOWN THE WALL. 

Organization 
General Chairs 
Claus Atzenbeck 

Hof University, Germany 

 @ clausatz

Jessica Rubart 

OWL University, Germany

 @ jrubart

Program Chair 
David Millard

University of Southampton, UK 

 @ hoosfoos

the year of 
anniversaries2019

in and 
get in touch 
with usjoin

Subscribe to our HT’19 channels for live 

updates on keynotes, scientific talks, 

social events, interviews, pictures, and 

many great impressions.

 human.iisys.de/ht2019

  facebook.com/acmht 

@ACMHT

Sept.  
17–20, 2019

Hof University, Germany
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Viewpoints

22 Law and Technology
Internet Immunity and  
the Freedom to Code 
A call to preserve the capability  
of developing the next generation  
of Internet services.
By Eric Goldman

25 Privacy and Security
Online Voting: We Can Do It!  
(We Have To)
Seeking to make online voting  
more secure than today’s  
flawed paper systems.
By Hilarie Orman

28 The Profession of IT
An Interview with Andrew Odlyzko  
on Cyber Security
Is a “Cyber Pearl Harbor” any greater 
a risk than a natural disaster?  
How shall we prioritize our 
preparations for a cyber disaster?
By Peter J. Denning

31 Viewpoint
Bitwise: A Life in Code
Data science as a paradox. 
By David Auerbach

Departments

5 Editor’s Letter
Sustaining Open Collaboration  
in Universities 
By Andrew A. Chien

6 Cerf’s Up
Polyglot!
By Vinton G. Cerf

7 Vardi’s Insights
The Long Game of Research
By Moshe Y. Vardi

9 Letters to the Editor
On Being ‘Random Enough’

10 BLOG@CACM
Why Programmers Should Curb  
Their Enthusiasm, and Thinking 
about Computational Thinking
Yegor Bugayenko ponders  
the dangers of “hazardous 
enthusiasm,” while Mark Guzdial 
considers whether the need  
to teach computational thinking  
can be “designed away.” 

27 Calendar

107 Careers

Last Byte

112 Q&A
Inspired by the Home  
of the Future
2018 ACM Prize in Computing 
recipient Shwetak Patel  
pushes old tools to new heights.
By Leah Hoffmann

News

13 An Inability to Reproduce
Big data and modern analytics  
offer enormous possibilities  
for research, provided scientists  
can produce consistent results.
By Samuel Greengard

16 Augmented Reality Gets Real
Formidable optical challenges  
are yielding to intensive  
research, development.
By Gary Anthes

19 Can You Locate Your Location Data? 
Smartphone apps offering location 
data services may be desirable,  
but their ability to collect personal 
data that can be sold to third parties 
is less attractive.
By Sarah Underwood
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Practice

36 Surviving Software Dependencies 
Software reuse is finally here  
but comes with risks.
By Russ Cox

44 Velocity in Software Engineering 
From tectonic plate to F-16. 
By Tom Killalea

48 DAML: The Contract Language  
of Distributed Ledgers
A discussion between  
Shaul Kfir and Camille Fournier.

 

 

  Articles’ development led by  
          queue.acm.org

Contributed Articles

56 Computational Sustainability:  
Computing for a Better World  
and a Sustainable Future 
Computer and information scientists 
join forces with other fields to help 
solve societal and environmental 
challenges facing humanity, in 
pursuit of a sustainable future.
By Carla Gomes et al.

66 Alloy: A Language and Tool  
for Exploring Software Designs
Exploiting a simple, expressive  
logic based on relations to describe 
designs and automate their analysis.
By Daniel Jackson

Watch the authors discuss  
this work in the exclusive 
Communications video.  
https://cacm.acm.org/
videos/computational-
sustainability

Review Articles

78 EarSketch: Engaging Broad 
Populations in Computing  
Through Music
EarSketch leverages the appeal  
of music to create a learning 
environment that allows students  
to be expressive with code.
By Jason Freeman, Brian Magerko, 
Doug Edwards, Tom McKlin,  
Taneisha Lee, and Roxanne Moore

86 Metadata-Private Communication 
for the 99%
Sketching the underlying system 
needed to facilitate metadata-
private communication for several 
applications with a large user base.
By Yossi Gilad

Research Highlights

96 Technical Perspective
From Virtual Worlds  
to Digital Fabrication 
By Sylvain Lefebvre

97 OpenFab: A Programmable  
Pipeline for Multimaterial 
Fabrication
By Kiril Vidimče, Szu-Po Wang,  
Jonathan Ragan-Kelley,  
and Wojciech Matusik

Association for Computing Machinery
Advancing Computing as a Science & Profession

About the Cover: 
Computer and information 
researchers combine 
efforts with other  
scientific disciplines in  
an extraordinary pursuit:  
to solve the mounting 
challenges of  
a sustainable future for  
all of humanity.  
Their story begins on  
p. 56. Cover composition 
by Andrij Borys Associates; 
photo by Jack Frog.
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