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Professor Sir Charles Antony Richard Hoare

Biography

______________________________________________________________________

(by Miguel Lavado – June 2004)

Charles Antony Richard Hoare, less formally known as Tony Hoare. Born in Colombo, city in Sri Lanka, a tropical island near India.

From british parents, Hoare moved to Oxford in England to start  his university studies in Philosophy plus Latin and Greek. He concluded his bacherol degree in 1946 and he stayed in Oxford an extra year to study statistics.

 After that he went to Moscow in Russia during his National Services. In the Royal Navy, Hoare studied Russian, statistics and incidentally he also did a programming course. He then went to the University of Moscow as a graduated student to study machine translation of languages and probability theory.

The industry career

 
Back in England in 1960, Hoare found his first job 
in London working for a scientific computer manufacturer called Elliot Brothers. 

The first task that Hoare received from his boss, Pat Shackleton, was to implement for the new Elliot 803 computer, a library subroutine for a new fast method of internal sorting just invented by Shell. Pat was very pleased with Hoare´s completed program, but Hoare had something to add… when he was studying machine translation of languages in Moscow, one of the things he was doing was a program to do automatic search of words in a dictionary, and by that time he used a sorting algorithm that he created. But now in Elliot Brothers, he realised that this algorithm was faster than the one invented by Shell, so he tried to convince his boss of this but although his method was very hard to explain, his boss finally agreed with him. Hoare had given reasons to his boss to believe in his skills.

The success

He was promoted to lead a small team whose goal was to design a new advanced high level programming language for the company´s new computer, the Elliot 503, which was to have the same instruction code as the existing 803 but run sixty times faster. In this team was also a woman computer scientist who became later his wife. Hoare had few education to do this task but by good fortune there came into his hands a copy of the Report on the International Algorithmic Language Algol 60. Around Easter 1961, he went with some of the members of his team to Brighton (England) to attend to a course on Algol 60. It was there that Hoare learnt for the first time about recursive procedures and he realised that the sorting algorithm that he had invented could be easily programmed using this procedures. He wrote finally the method and has made it public with the name of Quicksort, on which his career as a computer scientist his founded.

Back again in Elliot Brothers after the course on Algol 60, Hoare decided instead of designing the new high-level programming language, just to use the language Algol 60. The next step, the implementation of Algol 60, would require more experience and skill than Hoare had at that time, so he decided just to implement a small subset of the language. 

The team was very succeed in this task and after that, in August 1962, Hoare was invited to join the group who was responsible for the maintenance and development of Algol 60. One of the more important things that he did there, was the invention of a new definition for the switch declaration of Algol 60. It was based on that of the conditional expression of Algol 60, which selects between two alternative actions according to the value of a boolean expression. He suggested the notation for a “case expression” which selects between any number of alternatives according to the value of an integer expression.

The responsability

            Back to the work in Elliot Brothers, after the success of Algol 60, Hoare got even more trust by the company, so it was now attributed to him a team of 15 programmers to lead in a project which goal was the implementation of an operating system software for larger configuraions of the 503 Elliot computer, with card readers, line printers, magnetic tapes, and even a core backing store which was twice as cheap and twice as large as main store, but fifteen times slower. After initiating the design of the operating system software, he was suddently promoted to the rank of Assistant Chief Engineer, responsible for advanced development and design of the company´s products, both hardware and software. Altough he was still managerially responsible for the 503 operating system software he gave it less attention than the company´s new products and he almost failed to notice when the deadline for its delivery passed without event. The deadline was extended and once again it passed without event. The customers of the company were starting to get angry. His managers told him to take personal charge of the project, but even though after some more deadline extensions the problem was not solved. There was no escape. The company lost his customers and the entire Elliott 503 software project had to be abandoned, and with it, over thirty man-years of programming effort, equivalent to nearly one man´s active working life, and Hoare was responsible, both as designer and manager of the project, for wasting it.

The pressure


After this, a lot of guilty was attributted to him by his managers. But that time, Hoare thought he was going to be fired. But in his opinion, at the end it happened something even worse than that. “Ok Tony”,  they said, “You got us into this mess and now you are going to get us out” “But I don´t know how,” Hoare protested but their reply was simple, “Well then, you will have to find out.” . 

            Tony started to work to solve the problem. The company did everything they could to help him. One day, a general manager of their parental company, Andrew St. Johnston, went to Hoare and shouted, “You know what wentt wrong? You let your programmers do things which you yourself don´t understand”. Hoare stared in astonishment but one day he realised that he was actually right. He followed his advise and it worked! The software requested began to be delivered on the promised dates. With an increasing in their confidence and that of their customers, they were able to undertake fulfilling slightly more ambitious requests. Within a year the company had recovered from the disaster. Within two years, they even had some moderately satisfied customers.

The light

    
Althought Tony had solved the problem within the company he decided to leave Elliot Brothers to do research in the university. He wanted to know more about the problem. He wanted to know why the design and implementation of an operating system was so much more difficult than of compilers. While he was working at Elliott´s he became very interested in techniques for formal definition of programming languages. By that time, the proposal of the company was to define a programming language in a simple functional notation but Hoare felt that such definition should incorporate a number of fairly arbitrary representation decisions and would not be much simpler than an implementation of the language for a real machine. Instead of that, Hoare believed that such definition should be formalized as a set of axioms describing the desired properties of programs written in the language, but he couldn´t see how to actually do it. So he decided to quit with the industry to do long term research about this in the university since he thought it was a better place to develop his own ideias.

The research on what he believed


In 1968 he went to the Queen´s University in Belfast to do this research, when he found a preprint of Robert Floyd´s paper on Assigning Meanings to Programs, in which Floyd adopted the same philosophy as Hoare did, but also including inference rules and not only equations. So Hoare started his life-long project by first extend the set of axioms and inference rules to cover all the familiar construcions of a conventional high-level programming language leading later to what we call nowadays by Hoare Logic. He knew that he was only preparing the way for a much more serious challenge, which was to extend the proof technology into the realm of concurrent program execution.


In 1977 an opportunity arose to move to Oxford University where he wanted to study the methods of denotational semantics. With the continuation of his research, in 1978 he described for the first time in paper the ideias of CSP ( Communications Sequential Processes) which is a language for describing patterns of interaction. The ideias described in this paper were refined into the book “Communications Sequential Processes”, which would be for the first time published in 1985. CSP allows to describe systems as a number of components (processes) which operate independently and communicate with each other solely over well-defined channels. CSP introduces a process algebra wich is used to describe a processes communications with its environment.

The arrival of a celebrity

In 1980, Hoare received the Turing Award for his fundamental contributions to the definition and design of programming languages. The award was presented to him at the ACM Annual Conference in Nashville, Tennessee, on October 27. In his speech, Hoare made the following humorous claim:

 "I conclude that there are two ways of constructing a software design: One way is to make it so simple that there are obviously no deficiencies and the other way is to make it so complicated that there are no obvious deficiencies."

During all this years in the University, Hoare had maintained strong contacts with the industry, through consultancy, teaching, and collaborative research projects. In 1999, on reaching retirement age at Oxford, he welcomed an opportunity to go back to the industry as a senior researcher with Microsoft Research in Cambridge. He thinks that Microsoft is one of the few companies in the world that has the motive, the skill, the resources and the courage to embark on software tool development on the requesite scale.

Hoare is alive, he is a researcher of nowadays, and in May 2003 the “Communications Sequential Processes” book (first published in 1985) whose ideias he wrote in paper in1978, was the third most cited computer science reference of all time according to Citeseer.
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