a discipline of programming dijkstra

a discipline of programming dijkstra refers to a foundational approach in
computer science and software engineering that emphasizes structured,
logical, and efficient methods of program construction. Coined by Edsger W.
Dijkstra, this discipline advocates for clarity, correctness, and
mathematical rigor in programming. It encompasses principles that reduce
complexity, prevent errors, and enhance the maintainability of code by
employing systematic reasoning and formal verification techniques. The
methodology not only influenced algorithm design but also shaped modern
programming paradigms and software development processes. This article
explores the core concepts behind the discipline of programming Dijkstra
introduced, its historical context, key principles, and practical
applications in contemporary programming challenges. Furthermore, the
discussion delves into Dijkstra's impact on algorithmic thinking,
particularly highlighting his contributions to graph theory and shortest path
algorithms.
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Historical Background of the Discipline of
Programming Dijkstra

The discipline of programming Dijkstra emerged during the early days of
computer science, when software development was prone to errors and lacked
formal structure. Edsger W. Dijkstra, a Dutch computer scientist, introduced
this concept in the late 1960s as a response to the growing complexity of
programming tasks. His seminal paper, "A Discipline of Programming," laid the
groundwork for treating programming as a rigorous engineering discipline
rather than an ad hoc activity. Dijkstra’s work emphasized the importance of
correctness proofs and stepwise refinement, which guided programmers to
design software in a logical and verifiable manner. This historical context
highlights how the discipline evolved to address the challenges of writing
reliable code in an increasingly complex computing environment.



Origins and Motivation

Dijkstra’s motivation stemmed from the observation that many programming
errors were due to ambiguous or poorly planned code structures. He argued
that programming should be approached with the same mathematical precision
used in other engineering fields. The discipline promotes formulating
programs as mathematical objects and constructing them through a series of
correctness-preserving transformations. This approach was revolutionary at
the time and set the stage for formal methods and software engineering as
academic disciplines.

Influence on Early Programming Languages and Tools

The principles of the discipline influenced the development of programming
languages that support structured programming, such as ALGOL and Pascal.
These languages provide constructs that facilitate clear control flow and
modularization, essential for applying Dijkstra’s methodology. Additionally,
early tools for program verification and debugging were inspired by the need
to enforce these disciplined programming practices.

Core Principles of the Discipline of
Programming

The discipline of programming Dijkstra is founded on several core principles
that collectively aim to produce correct, efficient, and maintainable
software. These principles guide programmers to think logically about program
construction and encourage a formal approach to problem-solving.

Stepwise Refinement

One of the central tenets is stepwise refinement, where a high-level problem
specification is gradually decomposed into more detailed and concrete
implementations. This incremental approach helps to manage complexity by
breaking down the program into manageable parts. Each refinement step
preserves correctness, ensuring that the final program meets its original
specification.

Program Correctness and Formal Verification

Program correctness is paramount in Dijkstra’s discipline. The methodology
involves using formal proofs and logical reasoning to verify that a program
behaves as intended under all possible conditions. This reduces the
likelihood of bugs and allows for reliable software development, especially
in critical systems where failure is not an option.



Use of Mathematical Logic

Mathematical logic plays a significant role in the discipline by providing
the foundation for reasoning about program properties. Assertions,
invariants, and preconditions/postconditions are expressed in a formal
language, enabling precise communication of program behavior and facilitating
correctness proofs.

Structured Programming

Structured programming is a direct application of Dijkstra’s principles,
advocating for the use of sequence, selection, and iteration constructs
without resorting to arbitrary jumps such as the infamous GOTO statement.
This leads to clearer, more understandable code that is easier to verify and
maintain.

Dijkstra’s Algorithm and Its Role in the
Discipline

Dijkstra is widely recognized for his algorithm to find the shortest path in
a weighted graph, which exemplifies the discipline of programming through its
clarity, efficiency, and correctness. The algorithm not only serves practical
purposes but also illustrates the disciplined approach to algorithm design.

Overview of Dijkstra’s Algorithm

The algorithm systematically explores paths from a starting node to all other
nodes, selecting the shortest tentative distance at each step until the
shortest paths are established. It uses a priority queue to efficiently
manage candidate nodes and guarantees optimal solutions for graphs with non-
negative edge weights.

Algorithmic Efficiency and Correctness

Dijkstra’s algorithm is a model of efficiency, with a time complexity that
can be optimized using appropriate data structures such as Fibonacci heaps.
Its correctness is provable through inductive reasoning and invariant
maintenance, aligning directly with the principles of the discipline of
programming Dijkstra advocated.

Educational Value in Teaching the Discipline

Because of its simplicity and rigor, Dijkstra’s algorithm is a staple in
computer science curricula. It demonstrates how formal reasoning can be



applied to solve a practical problem and serves as a gateway to understanding
more complex algorithmic concepts within the discipline of programming.

Impact on Modern Programming Paradigms

The discipline of programming Dijkstra has profoundly influenced contemporary
software development paradigms, fostering the evolution of structured
programming, functional programming, and formal methods.

Structured and Modular Programming

The push for structured programming helped eliminate unstructured control
flows and encouraged modular design. This approach supports code reuse,
easier debugging, and better teamwork in software projects, all of which are
key goals of Dijkstra’s discipline.

Formal Methods and Software Verification

Modern formal methods, including model checking and theorem proving, trace
their philosophical roots to the discipline of programming. These techniques
enable automated verification of software correctness, which is essential in
domains like aerospace, finance, and healthcare.

Functional Programming and Immutability

Functional programming languages emphasize immutability and stateless
computation, which complement Dijkstra’s ideals of predictability and
verifiability. By reducing side effects, functional programming facilitates
reasoning about program behavior, aligning well with the discipline’s goals.

Practical Applications and Case Studies

The principles of the discipline of programming Dijkstra continue to find
application in various real-world software development scenarios, from
critical systems to everyday programming tasks.

Safety-Critical Systems

In industries where software failure can have catastrophic consequences, such
as aviation and medical devices, applying disciplined programming practices
ensures that programs are rigorously tested and verified. Formal verification
methods derived from Dijkstra’s discipline are often mandated by regulatory
standards.



Algorithm Design and Optimization

Dijkstra’s approach to algorithm design encourages developers to create
efficient and provably correct algorithms. This mindset improves the
performance and reliability of software in areas like network routing,
logistics, and artificial intelligence.

Software Maintenance and Refactoring

Maintaining large codebases requires clear, well-structured code. The
discipline of programming aids in writing maintainable code by promoting
modularity, clear specifications, and logical correctness, which facilitate
easier refactoring and debugging.

1. Emphasize clear specifications and mathematical reasoning.
2. Employ stepwise refinement to manage complexity.
3. Use structured programming constructs to avoid ambiguity.
4. Verify program correctness through formal proofs.

5. Apply disciplined methods in algorithm design and implementation.

Frequently Asked Questions

What is the main focus of the book 'A Discipline of
Programming' by Edsger W. Dijkstra?

The book emphasizes the systematic development of programs through formal
methods, focusing on correctness and mathematical reasoning rather than just
coding.

How does 'A Discipline of Programming' contribute to
software engineering?

It introduces a rigorous approach to program design using formal proofs and
stepwise refinement, influencing the development of reliable and maintainable
software.

What programming methodology is advocated in 'A



Discipline of Programming'?

Dijkstra advocates for a discipline of programming based on formal
specification, correctness proofs, and incremental program construction.

Why is 'A Discipline of Programming' considered a
foundational text in computer science?

Because it laid the groundwork for formal methods and program correctness,
shaping how programmers approach algorithm design and software reliability.

Does 'A Discipline of Programming' include practical
programming examples?

Yes, the book contains detailed examples and exercises demonstrating the
application of formal methods to real programming problems.

What is the significance of Dijkstra's approach to
loops in 'A Discipline of Programming'?

Dijkstra introduces the concept of loop invariants as a key tool for proving
program correctness, particularly in iterative constructs.

How does 'A Discipline of Programming' handle
program correctness?

It uses formal logic and mathematical proofs to ensure that programs meet
their specifications at every development stage.

Is the programming language used in 'A Discipline of
Programming' still relevant today?

While the original notation is somewhat dated, the concepts and formal
reasoning techniques remain highly relevant in modern programming and
verification.

Can the principles in 'A Discipline of Programming'’
be applied to modern software development?

Yes, the principles of formal specification, correctness proofs, and
disciplined development are foundational to modern formal methods and
software verification tools.

What is a key takeaway from 'A Discipline of



Programming' for new programmers?

A key takeaway is the importance of disciplined, mathematically grounded
program development to produce correct and reliable software.

Additional Resources

1. Algorithms Unlocked

This book by Thomas H. Cormen provides an accessible introduction to
fundamental algorithms, including graph algorithms like Dijkstra's shortest
path. It explains the principles behind algorithm design and analysis, making
complex topics approachable for beginners and intermediate programmers alike.
Readers gain a solid understanding of how algorithms work and how to
implement them efficiently.

2. Introduction to Algorithms

Often referred to as the "CLRS" book, authored by Cormen, Leiserson, Rivest,
and Stein, this comprehensive text covers a wide range of algorithms in
detail, including Dijkstra's algorithm. It balances theory with practical
applications and includes pseudocode that readers can translate into various
programming languages. This book is a staple for computer science students
and professionals aiming to deepen their understanding of algorithmic
problem-solving.

3. Graph Theory and Its Applications

Written by Jonathan L. Gross and Jay Yellen, this book explores the theory
and applications of graph algorithms. It covers essential topics such as
shortest path algorithms, including Dijkstra's, and explains their use in
real-world problems like network routing and optimization. The text combines
mathematical rigor with practical examples, suitable for advanced
undergraduate and graduate students.

4. Programming Challenges: The Programming Contest Training Manual

By Steven S. Skiena and Miguel A. Revilla, this book is designed to prepare
readers for programming contests. It covers a variety of algorithmic
problems, including shortest path computations using Dijkstra’s algorithm.
The book provides problem-solving strategies and practical code examples,
making it a great resource for honing competitive programming skills.

5. Data Structures and Algorithm Analysis in C++

Mark Allen Weiss'’s book offers a clear and detailed explanation of data
structures and algorithms, including graph algorithms like Dijkstra’s. It
focuses on efficient implementation using C++, providing code samples and
complexity analysis. This text is ideal for programmers looking to strengthen
their foundational knowledge and coding proficiency.

6. Algorithms in a Nutshell

This practical guide by George T. Heineman, Gary Pollice, and Stanley Selkow
presents essential algorithms, including shortest path techniques like
Dijkstra’s algorithm, with straightforward explanations and code snippets. It



serves as a quick reference for developers needing to implement algorithms
efficiently in real-world applications.

7. Algorithm Design

By Jon Kleinberg and Eva Tardos, this book emphasizes the design and analysis
of algorithms, highlighting problem-solving techniques. It covers graph
algorithms extensively, including Dijkstra’s algorithm, with a focus on
conceptual understanding and algorithmic paradigms. The book is well-suited
for advanced undergraduates and graduate students.

8. Competitive Programming 3

Written by Steven Halim and Felix Halim, this book is a comprehensive guide
to competitive programming, featuring numerous problems and solutions
involving graph algorithms such as Dijkstra’s. It provides practical advice
on coding, problem-solving strategies, and optimizing algorithms under time
constraints. The book is widely used by aspiring competitive programmers.

9. Network Flows: Theory, Algorithms, and Applications

Authored by Ravindra K. Ahuja, Thomas L. Magnanti, and James B. Orlin, this
authoritative text delves into network flow problems and algorithms,
including shortest path methods like Dijkstra’s algorithm. It blends
theoretical foundations with algorithmic techniques and applications in
transportation, logistics, and telecommunications. This book is ideal for
researchers and practitioners interested in optimization and network
analysis.
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a discipline of programming dijkstra: A Discipline of Programming Edsger W. Dijkstra, 1976
Executional abstraction; The role of programming languages; States and their characterization; The
characterization of semantics; The semantic characterization of a programming language; Two
theorems; On the design of properly terminating; Euclid's algorithm revisited; The formal treatment
of some small examples; The linear search theorem; The problem of the next permutation.

a discipline of programming dijkstra: A to Z of Computer Scientists, Updated Edition
Harry Henderson, 2020-01-01 Praise for the previous edition: Entries are written with enough clarity
and simplicity to appeal to general audiences. The additional readings that end each profile give
excellent pointers for more detailed information...Recommended.—Choice This well-written
collection of biographies of the most important contributors to the computer world...is a valuable
resource for those interested in the men and women who were instrumental in making the world we
live in today. This is a recommended purchase for reference collections.—American Reference Books
Annual ...this one is recommended for high-school, public, and undergraduate libraries.—Booklist
The significant role that the computer plays in the business world, schools, and homes speaks to the
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impact it has on our daily lives. While many people are familiar with the Internet, online shopping,
and basic computer technology, the scientists who pioneered this digital age are generally less
well-known. A to Z of Computer Scientists, Updated Edition features 136 computer pioneers and
shows the ways in which these individuals developed their ideas, overcame technical and
institutional challenges, collaborated with colleagues, and created products or institutions of lasting
importance. The cutting-edge, contemporary entries explore a diverse group of inventors, scientists,
entrepreneurs, and visionaries in the computer science field. People covered include: Grace Hopper
(1906-1992) Dennis Ritchie (1941-2011) Brian Kernighan (1942-present) Howard Rheingold
(1947-present) Bjarne Stroustrup (1950-present) Esther Dyson (1951-present) Silvio Micali
(1954-present) Jeff Bezos (1964-present) Pierre Omidyar (1967-present) Jerry Yang (1968-present)

a discipline of programming dijkstra: Theorem Proving in Higher Order Logics Jim Grundy,
Malcolm Newey, 1998-09-09 This book constitutes the refereed proceedings of the 11th
International Conference on Theorem Proving in Higher Order Logics, TPHOLs '98, held in
Canberra, Australia, in September/October 1998. The 26 revised full papers presented were
carefully reviewed and selected from a total of 52 submissions. Also included are two invited papers.
The papers address all current aspects of theorem proving in higher order logics and formal
verification and program analysis. Besides the HOL system, the theorem provers Coq, Isabelle,
LAMBDA, LEGO, NuPrl, and PVS are discussed.

a discipline of programming dijkstra: A Practical Theory of Programming Eric C.R. Hehner,
2012-09-08 There are several theories of programming. The first usable theory, often called Hoare's
Logic, is still probably the most widely known. In it, a specification is a pair of predicates: a
precondition and postcondition (these and all technical terms will be defined in due course). Another
popular and closely related theory by Dijkstra uses the weakest precondition predicate transformer,
which is a function from programs and postconditions to preconditions. lones's Vienna Development
Method has been used to advantage in some industries; in it, a specification is a pair of predicates
(as in Hoare's Logic), but the second predicate is a relation. Temporal Logic is yet another formalism
that introduces some special operators and quantifiers to describe some aspects of computation. The
theory in this book is simpler than any of those just mentioned. In it, a specification is just a boolean
expression. Refinement is just ordinary implication. This theory is also more general than those just
mentioned, applying to both terminating and nonterminating computation, to both sequential and
parallel computation, to both stand-alone and interactive computation. And it includes time bounds,
both for algorithm classification and for tightly constrained real-time applications.

a discipline of programming dijkstra: Principles of Abstract Interpretation Patrick
Cousot, 2021-09-21 Introduction to abstract interpretation, with examples of applications to the
semantics, specification, verification, and static analysis of computer programs. Formal methods are
mathematically rigorous techniques for the specification, development, manipulation, and
verification of safe, robust, and secure software and hardware systems. Abstract interpretation is a
unifying theory of formal methods that proposes a general methodology for proving the correctness
of computing systems, based on their semantics. The concepts of abstract interpretation underlie
such software tools as compilers, type systems, and security protocol analyzers. This book provides
an introduction to the theory and practice of abstract interpretation, offering examples of
applications to semantics, specification, verification, and static analysis of programming languages
with emphasis on calculational design. The book covers all necessary computer science and
mathematical concepts--including most of the logic, order, linear, fixpoint, and discrete mathematics
frequently used in computer science--in separate chapters before they are used in the text. Each
chapter offers exercises and selected solutions. Chapter topics include syntax, parsing, trace
semantics, properties and their abstraction, fixpoints and their abstractions, reachability semantics,
abstract domain and abstract interpreter, specification and verification, effective fixpoint
approximation, relational static analysis, and symbolic static analysis. The main applications covered
include program semantics, program specification and verification, program dynamic and static
analysis of numerical properties and of such symbolic properties as dataflow analysis, software



model checking, pointer analysis, dependency, and typing (both for forward and backward analysis),
and their combinations. Principles of Abstract Interpretation is suitable for classroom use at the
graduate level and as a reference for researchers and practitioners.

a discipline of programming dijkstra: Teaching and Learning Formal Methods C. Neville
Dean, Michael G. Hinchey, 1996-09-17 As computer systems continue to advance, the positions they
hold in human society continue to gain power. Computers now control the flight of aircraft, the
cooling systems in chemical plants, and feedback loops in nuclear reactors. Because of the vital roles
these systems play, there has been growing concern about the reliability and safety of these
advanced computers. Formal methods are now widely recognized as the most successful means of
assuring the reliability of complex computer systems. Because formal methods are being mandated
in more and more international standards, it is critical that engineers, managers, and industrial
project leaders are well trained and conversant in the application of these methods. This book covers
a broad range of issues relating to the pedagogy of formal methods. The contributors, all
acknowledged experts, have based their contributions on extensive experiences teaching and
applying formal methods in both academia and industry.The two editors, both well known in this
area, propose various techniques that can help to dismiss myths that formal methods are difficult to
use and hard to learn. Teaching and Learning Formal Methods will be an indispensable text for
educators in the fields of computer science, mathematics, software engineering, and electronic
engineering as well as to management and product leaders concerned with trainingrecent
graduates. Offers proven methods for teaching formal methods, even to students who lack a strong
background in mathematics Addresses the important role that formal methods play in society and
considers their growing future potential Includes contributions from several pioneers in the area
Features a foreword written by Edsger W. Dijkstra

a discipline of programming dijkstra: Theories of Programming and Formal Methods
Zhiming Liu, Jim Woodcock, Huibiao Zhu, 2013-07-24 This Festschrift volume, dedicated to He
Jifeng on the occasion of his 70th birthday in September 2013, includes 24 refereed papers by
leading researchers, current and former colleagues, who congratulated at a celebratory symposium
held in Shanghai, China, in the course of the 10th International Colloquium on Theoretical Aspects
of Computing, ICTAC 2013. The papers cover a broad spectrum of subjects, from foundational and
theoretical topics to programs and systems issues and to applications, comprising formal methods,
software and systems modeling, semantics, laws of programming, specification and verification, as
well as logics. He Jifeng is known for his seminal work in the theories of programming and formal
methods for software engineering. He is particularly associated with Unifying Theories of
Programming (UTP) , the theory of data refinement and the laws of programming, and the rCOS
formal method for object and component system construction. His book on UTP with Tony Hoare has
been widely read and followed by a large number of researchers, and it has been used in many
postgraduate courses. He was a senior researcher at Oxford during 1984-1998, and then a senior
research fellow at the United Nations University International Institute for Software Technology
(UNU-IIST) in Macau during 1998-2005. He has been a professor and currently the Dean of the
Institute of Software Engineering at East China Normal University, Shanghai, China. In 2005, He
Jifeng was elected as an academician to the Chinese Academy of Sciences. He also received an
honorary doctorate from the University of York. He won a number of prestigious science and
technology awards, including a 2nd prize of Natural Science Award from the State Council of China,
a 1st prize of Natural Science Award from the Ministry of Education of China, a 1st prize of
Technology Innovation from the Ministry of Electronic Industry, and a number awards from
Shanghai government.

a discipline of programming dijkstra: Formal Methods in Programming and Their
Applications Dines Bjorner, Manfred Broy, Igor V. Pottosin, 1993-10-05 This volume comprises the
papers selected for presentation at the international conference on Formal Methods in Programming
and Their Applications, held in Academgorodok, Novosibirsk, Russia, June-July 1993. The conference
was organized by the Institute of Informatics Systems of the Siberian Division of the Russian



Academy of Sciences and was the first forum organized by the Institute which was entirely dedicated
to formal methods. The main scientific tracks of the conference were centered around formal
methods of program development and program construction. The papers in the book are grouped
into the following parts: - formal semantics methods - algebraic specification methods - semantic
program analysis and abstract interpretation - semantics of parallelism - logic of programs - software
specification and verification - transformational development and program synthesis.

a discipline of programming dijkstra: Formalization of Programming Concepts ]J. Diaz, L.
Ramos, 1981-04

a discipline of programming dijkstra: Program Proofs K. Rustan M. Leino, 2023-03-07 This
comprehensive and highly readable textbook teaches how to formally reason about computer
programs using an incremental approach and the verification-aware programming language Dafny.
Program Proofs shows students what it means to write specifications for programs, what it means
for programs to satisfy those specifications, and how to write proofs that connect specifications and
programs. Writing with clarity and humor, K. Rustan M. Leino first provides an overview of the basic
theory behind reasoning about programs. He then gradually builds up to complex concepts and
applications, until students are facing real programs using objects, data structures, and non-trivial
recursion. To emphasize the practical nature of program proofs, all material and examples use the
verification-aware programming language Dafny, but no previous knowledge of Dafny is assumed.
Written in a highly readable and student-friendly style Builds up to complex concepts in an
incremental manner Comprehensively covers how to write proofs and how to specify and verify both
functional programs and imperative programs Uses real program text from a real programming
language, not psuedo code Features engaging illustrations and hands-on learning exercises

a discipline of programming dijkstra: Mathematics of Program Construction Jan L.A. van de
Snepscheut, 1989-06-07 The papers included in this volume were presented at the Conference on
Mathematics of Program Construction held from June 26 to 30, 1989. The conference was organized
by the Department of Computing Science, Groningen University, The Netherlands, at the occasion of
the University's 375th anniversary. The creative inspiration of the modern computer has led to the
development of new mathematics, the mathematics of program construction. Initially concerned with
the posterior verification of computer programs, the mathematics have now matured to the point
where they are actively being used for the discovery of elegant solutions to new programming
problems. Initially concerned specifically with imperative programming, the application of
mathematical methodologies is now established as an essential part of all programming paradigms -
functional, logic and object-oriented programming, modularity and type structure etc. Initially
concerned with software only, the mathematics are also finding fruit in hardware design so that the
traditional boundaries between the two disciplines have become blurred. The varieties of
mathematics of program construction are wide-ranging. They include calculi for the specification of
sequential and concurrent programs, program transformation and analysis methodologies, and
formal inference systems for the construction and analysis of programs. The mathematics of
specification, implementation and analysis have become indispensable tools for practical
programming.

a discipline of programming dijkstra: Edsger Wybe Dijkstra Krzysztof R. Apt, Tony Hoare,
2022-07-14 Edsger Wybe Dijkstra (1930-2002) was one of the most influential researchers in the
history of computer science, making fundamental contributions to both the theory and practice of
computing. Early in his career, he proposed the single-source shortest path algorithm, now
commonly referred to as Dijkstra’s algorithm. He wrote (with Jaap Zonneveld) the first ALGOL 60
compiler, and designed and implemented with his colleagues the influential THE operating system.
Dijkstra invented the field of concurrent algorithms, with concepts such as mutual exclusion,
deadlock detection, and synchronization. A prolific writer and forceful proponent of the concept of
structured programming, he convincingly argued against the use of the Go To statement. In 1972 he
was awarded the ACM Turing Award 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.” Subsequently he invented the concept of self-stabilization
relevant to fault-tolerant computing. He also devised an elegant language for nondeterministic
programming and its weakest precondition semantics, featured in his influential 1976 book A
Discipline of Programming in which he advocated the development of programs in concert with their
correctness proofs. In the later stages of his life, he devoted much attention to the development and
presentation of mathematical proofs, providing further support to his long-held view that the
programming process should be viewed as a mathematical activity. In this unique new book, 31
computer scientists, including five recipients of the Turing Award, present and discuss Dijkstra’s
numerous contributions to computing science and assess their impact. Several authors knew
Dijkstra as a friend, teacher, lecturer, or colleague. Their biographical essays and tributes provide a
fascinating multi-author picture of Dijkstra, from the early days of his career up to the end of his life.

a discipline of programming dijkstra: Design of Multithreaded Software Bo I. Sanden,
2011-04-06 This book assumes familiarity with threads (in a language such as Ada, C#, or Java) and
introduces the entity-life modeling (ELM) design approach for certain kinds of multithreaded
software. ELM focuses on reactive systems, which continuously interact with the problem
environment. These reactive systems include embedded systems, as well as such interactive systems
as cruise controllers and automated teller machines. Part I covers two fundamentals:
program-language thread support and state diagramming. These are necessary for understanding
ELM and are provided primarily for reference. Part II covers ELM from different angles. Part III
positions ELM relative to other design approaches.

a discipline of programming dijkstra: Temporal Verification of Reactive Systems Zohar
Manna, Amir Pnueli, 2012-12-06 This book is about the verification of reactive systems. A reactive
system is a system that maintains an ongoing interaction with its environment, as opposed to
computing some final value on termination. The family of reactive systems includes many classes of
programs whose correct and reliable construction is con sidered to be particularly challenging,
including concurrent programs, embedded and process control programs, and operating systems.
Typical examples of such systems are an air traffic control system, programs controlling mechanical
devices such as a train, or perpetually ongoing processes such as a nuclear reactor. With the
expanding use of computers in safety-critical areas, where failure is potentially disastrous,
correctness is crucial. This has led to the introduction of formal verification techniques, which give
both users and designers of software and hardware systems greater confidence that the systems
they build meet the desired specifications. Framework The approach promoted in this book is based
on the use of temporal logic for specifying properties of reactive systems, and develops an extensive
verification methodology for proving that a system meets its temporal specification. Reactive
programs must be specified in terms of their ongoing behavior, and temporal logic provides an
expressive and natural language for specifying this behavior. Our framework for specifying and
verifying temporal properties of reactive systems is based on the following four components: 1. A
computational model to describe the behavior of reactive systems. The model adopted in this book is
that of a Fair Transition System (FTS).

a discipline of programming dijkstra: The Programming and Proof System ATES Armand
Puccetti, 2013-11-11 Today, people use a large number of systems ranging in complexity from
washing machines to international airline reservation systems. Computers are used in nearly all such
systems: accuracy and security are becoming increasingly essential. The design of such computer
systems should make use of development methods as systematic as those used in other engineering
disciplines. A systematic development method must provide a way of writing specifications which are
both precise and concise; it must also supply a way of relating design to specification. A concise
specification can be achieved by restricting attention to what a system has to do: all considerations
of implementation details are postponed. With computer systems, this is done by: 1) building an
abstract model of the system -operations being specified by pre-and post-conditions; 2) defining
languages by mapping program texts onto some collection of objects modelizing the concepts of the



system to be dealt with, whose meaning is understood; 3) defining complex data objects in terms of
abstractions known from mathematics. This last topic, the use of abstract data types, pervades all
work on specifications and is necessary in order to apply ideas to systems of significant complexity.
The use of mathematics based notations is the best way to achieve precision. 1.1 ABSTRACT DATA
TYPES, PROOF TECHNIQUES From a practical point of view, a solution to these three problems
consists to introduce abstract data types in the programming languages, and to consider formal
proof methods.

a discipline of programming dijkstra: Mathematics of Program Construction Bernhard
Moller, 1995-07-10 This volume constitutes the proceedings of the Third International Conference
on the Mathematics of Program Construction, held at Kloster Irsee, Germany in July 1995. Besides
five invited lectures by distinguished researchers there are presented 19 full revised papers selected
from a total of 58 submissions. The general theme is the use of crisp, clear mathematics in the
discovery and design of algorithms and in the development of corresponding software and hardware;
among the topics addressed are program transformation, program analysis, program verification, as
well as convincing case studies.

a discipline of programming dijkstra: What Computing Is All About Jan L.A.van de
Snepscheut, 2012-12-06 I have always been fascinated with engineering. From Roman bridges and
jumbo jets to steam engines and CD players, it is the privilege of the en gineer to combine scientific
insights and technical possibilities into useful and elegant products. Engineers get a great deal of
satisfaction from the usefulness and beauty of their designs. Some of these designs have a major
impact on our daily lives, others enable further scientific insights or shift limits of technology. The
successful engineer is familiar with the scientific basis of the field and the technology of the
components, and has an eye for the envisioned applications. For example, to build an airplane, one
had better understand the physics of motion, the structural properties of alu minum, and the size of
passengers. And the physics of motion requires a mastery of mathematics, in particular calculus.
Computers are a marvel of modern engineering. They come in a wide variety and their range of
applications seems endless. One of the charac teristics that makes computers different from other
engineering products is their programmability. Dishwashers have some limited programming capa is
not the key part of the device. Their essential part is some bility, but it enclosed space where the
dishes are stored and flushed with hot water. Computers are embedded in many different
environments, but in their case the programming capability is the essential part. All computers are
programmed in more or less the same way.
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