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Brief Bio

- Born, Rotterdam, 1930 

- Phd, Amsterdam, 1959 

- Amsterdam, 1959-62 

- TU Eindhoven, 1962-84 

- UT Austin, 1984-99 

- Died, Nuenen, 2002



Turing Award 1972
Citation 

For fundamental contributions to 
programming as a high, intellectual 
challenge; for eloquent insistence and 
practical demonstration that programs 
should be composed correctly, not just 
debugged into correctness; for illuminating 
perception of problems at the foundations 
of program design.



Scientific contributions

- Shortest path algorithm 

- Programming language design 

- Program correctness and software 
engineering 

- Operating systems 

- Distributed computing



Shortest path algorithm

Given a graph with non-negative edge 
weights, find the shortest path between a 
pair of vertices. 

- Byproduct: shortest path to every vertex





Shortest path algorithm

- The paper is just over 2 pages long 

- The first page is a rediscovery of Prim’s 
algorithm 

- Minimum cost spanning tree in a graph 

- The second page is the shortest path 
algorithm



Programming languages

- Involved in the design of Algol 60 

- Laid down the syntax of most modern 
programming languages 

- Code blocks, begin … end 

- Nested function definitions, lexical scope 

- Backus-Naur form grammar



Algol 60

- Dijkstra “sneaked” recursion into the 
language 

- “Any other occurrence of the procedure 
identifier within the procedure body 
denotes activation of the procedure.” 

- Conservative committee members “tricked” 
into accepting this modification



Algol 60 …

- Dijkstra’s name does not appear in the 
final list of authors of the report 

- Disagreement with the “majority 
opinion” 

- Developed the first Algol compiler in 
Amsterdam in 1960 with Jaap Zonneveld 



Algol 68

- Designed by IFIP Working Group 2.1 

- Abandoned a simpler design proposed by 
Niklaus Wirth for a more baroque set of 
features 

- Wirth’s proposal came out as Pascal 

- Dijkstra wrote a scathing open letter 
criticising the committee





On Algol 68 …
Reader's reaction:  
"there are writings which are lovable although 
ungrammatical, and there are other writings which are 
extremely grammatical, but are disgusting. This is 
something that I cannot explain to superficial persons." 

Author's defence:  
"My tragic tale I won't prolong, sing rickety, tickety tin,  
my tragic tale I won't prolong  
and if you did not enjoy my song  
you've yourselves to blame if it's too long:  
you should never have let me begin....



On Algol 68 …

- Size and complexity of the defining 
apparatus you needed terrify me.  

- Being well-acquainted with your ingenuity 
… I feel inclined to put the blame on the 
language you tried to define. 

- WG.2.1 should return to its proper subject 
matter, viz. programming languages.



The birth of  
 software engineering?

“The true problem, as [Dijkstra] now saw 
it, was the reliable creation of programs to 
perform specified tasks, rather than their 
expression in some language. I doubt if 
any programming language, as the term was 
(and still is) understood, would have 
satisfied him.”



The Humble Programmer
- Dijkstra’s Turing Award lecture 1972 

- “… as long as there were no machines, 
programming was no problem at all; when we 
had a few weak computers, programming 
became a mild problem, and now we have 
gigantic computers, programming had become 
an equally gigantic problem.” 

- “Is it a wonder that we found ourselves in a 
software crisis?”



Structured programming
- Advocated block structured constructs for 

writing manageable code 

- Build up assertion for the program from 
the constituent blocks 

- Go To Statement Considered Harmful 

- Letter to CACM 1968 

- “… an invitation to make a mess of one's 
program.”



Deriving correct programs

- “Testing shows the presence, not the absence 
of bugs” 

- Weakest precondition 

- R is a desired property after statement S 

- wp(S,R) is the weakest pre-condition 
from which the execution of S guarantees 
that R holds 

- Programs as predicate transformers



Guarded commands

Avoiding the asymmetry of if-then-else 

- if   x >= y → m := x  
  [] y >= x → m := y  
fi 

- q1, q2, q3, q4 := Q1, Q2, Q3, Q4  
do   q1 > q2 → q1,q2 := q2,q1  
  [] q2 > q3 → q2,q3 := q3,q2  
  [] q3 > q4 → q3,q4 := q4,q3 
od



Concurrent programming
- Cooperating Sequential Processes, 1968 

- Consolidated earlier work 

- First to identify the mutual exclusion 
problem 

- Identified the problem of deadlock (“deadly 
embrace”) 

- Proposed semaphores (P,V) for 
synchronisation 

- Invented the Dining Philosopher’s Problem



Concurrent programming

- Invented self-stabilising distributed 
algorithms to deal with fault tolerance 

- First concurrent garbage collection 
algorithm 

- Edsger W. Dijkstra Prize in Distributed 
Computing : awarded alternately at 
PODC and DISC



Writing style

- Always aimed for elegance and simplicity 

- Avoided complicated notation, but also 
pictures! 

- Cavalier approach to references 

- “For the absence of a bibliography, I offer 
neither explanation nor apology” 

A Discipline of Programming



Personality
- Often perceived as rude and arrogant 

- “In Austin, he said ‘Thank God’ in reaction to 
a comment ‘I am losing my voice’ uttered by 
a renowned computer scientist from the MIT 
toward the end of her lecture. (A letter with 
apologies from the department chairman 
promptly followed.)” 

- “You probably know that arrogance, in 
computer science, is measured in nanodijkstras.” 

Alan Kay, keynote speech at OOPSLA 1997



Extremely quotable 

- In the good old days physicists repeated 
each other's experiments, just to be sure. 
Today they stick to FORTRAN, so that 
they can share each other's programs, 
bugs included. 

- The question of whether Machines Can 
Think... is about as relevant as the 
question of whether Submarines Can 
Swim.



World’s first blogger?

- EWD manuscripts written over 4 decades 

- Technical notes, trip reports, 
observations, commentaries 

- Earlier ones typewritten, later ones 
handwritten





!



The Dijkstra font

- This presentation! 

- Created by Luca Cardelli, now at 
Microsoft Research, Cambridge, UK



A Parable

- A long time ago there was a railway 
company 

- Passenger coaches had toilets at one end 

- Board of Directors decide to cut costs 

- Introduce 50% coaches without toilets



Uproar!

- Instructions not communicated to yard 

- Some trains have no coaches with 
toilets!



First fix

- Add a marker to each coach with toilet 

- Instruct yard to compose trains with 
half the coaches marked 

- Complicates the process of shunting 
coaches to make up a train, but 
manageable



Dissatisfaction

- Coaches with toilets bunched at one end 

- Passengers at other end angry



Second fix 

- Ensure that coaches with toilets alternate 
with those without 

- More work for the yard 

- Grumbling ...



More unhappiness

- Coaches with toilets could be oriented in 
opposite directions 

- Toilets may be almost three coaches 
apart 

- Parents of small children not amused!



Third fix

- Ensure that all coaches with toilets point 
the same way 

- Coaches with toilets now have a 
direction 

- Lots of coach rotation on turntables 

- Yard workers not happy at all



Still some complaints

- Where is the toilet? 

- Passengers in non-toilet coaches may 
walk two coach lengths 

- Add an arrow to nearest toilet 

- Now non-toilet coaches are also oriented!



Chaos

- Yard workers in a tizzy about ensuring 
trains are composed correctly 

- Systems overloaded 

- Schedules out of whack



Enlightenment

- Combine coaches with/without toilets in 
pairs, with toilet in the middle 

- Pairs are now non-oriented, identical 
units 

- Some compromises, but life goes on 
again!



According to Dijkstra

- Anonymous hero who found the solution 
deserves to be called the world’s first 
competent programmer 

- Programmers are delighted by this story 

- Managers get more and more annoyed as 
the story progresses 

- Mathematicians don’t see the point!



Thank you
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