
introduction to reliable distributed
programming
Introduction to Reliable Distributed Programming

introduction to reliable distributed programming often marks the beginning of a
fascinating journey into how modern software systems achieve robustness, scalability, and
fault tolerance. In today’s interconnected digital landscape, applications rarely run on a
single machine; instead, they are spread across multiple nodes, often across different
geographical locations. This distribution brings immense benefits but also introduces
unique challenges—especially when it comes to ensuring that the system behaves reliably
despite inevitable failures.

Understanding the core principles and techniques behind reliable distributed
programming is essential for developers, architects, and engineers who aspire to build
systems that remain available and consistent under all conditions. Let’s dive into the
fundamentals, common pitfalls, and best practices that form the backbone of this crucial
area in software engineering.

What Is Reliable Distributed Programming?

At its heart, reliable distributed programming involves designing software systems that
operate across multiple computers or nodes while providing dependable service.
Reliability means that the system continues to function correctly even when individual
components fail, network partitions occur, or messages get lost or delayed.

Distributed systems are inherently complex because of their concurrent nature and the
uncertainty introduced by network communication. Reliable distributed programming
addresses these challenges by employing strategies to detect failures, recover from errors,
and maintain overall system consistency.

The Importance of Reliability in Distributed Systems

Imagine an online banking system or an e-commerce platform where transactions must be
recorded accurately. If the system fails to maintain consistency or loses data due to node
crashes or network issues, the consequences can be disastrous. Reliable distributed
programming ensures that such critical applications provide:

- **Fault tolerance:** The ability to continue operating despite hardware or software
failures.
- **Data consistency:** Ensuring that all parts of the system agree on the current state.
- **Availability:** Keeping services online and responsive.
- **Scalability:** Handling growth gracefully by adding more nodes.



Without reliable mechanisms, distributed systems risk data corruption, downtime, and loss
of user trust.

Key Challenges in Reliable Distributed
Programming

Distributed systems are often described as “fallible by nature.” Several inherent
challenges must be overcome to achieve reliability:

1. Network Unreliability and Partitions

Networks can be unpredictable—messages might be delayed, duplicated, or lost entirely.
Additionally, network partitions can isolate subsets of nodes, making coordination difficult.
Reliable distributed programming must address these uncertainties, ensuring the system
behaves correctly under partial failures.

2. Partial Failures

Unlike centralized systems, where a crash often results in total failure, distributed systems
may experience partial failures where some nodes work correctly while others fail.
Detecting and managing such partial failures is crucial to maintain overall system
stability.

3. Concurrency and Synchronization

Multiple nodes may attempt to access or modify shared data simultaneously. Proper
synchronization is necessary to prevent conflicts and ensure consistency, but it’s
complicated by the lack of a global clock and the asynchronous nature of communication.

4. Consistency vs. Availability Trade-offs

According to the CAP theorem, distributed systems cannot simultaneously guarantee
consistency, availability, and partition tolerance. Reliable distributed programming
involves making informed trade-offs based on application requirements.

Fundamental Concepts in Reliable Distributed



Programming

To build reliable distributed applications, several foundational concepts and techniques
are widely adopted.

Replication and Consensus

Replication involves maintaining multiple copies of data or services across different nodes
to improve availability and fault tolerance. However, keeping these replicas consistent is
challenging. Consensus algorithms like Paxos, Raft, and Zab help distributed nodes agree
on a single data value or system state, even in the presence of failures.

Failure Detection and Recovery

Detecting node or network failures quickly allows the system to react accordingly.
Heartbeat mechanisms, timeout detection, and monitoring tools are commonly used. Once
failure is detected, recovery strategies like failover, retries, and state synchronization help
restore normal operation.

Idempotency and Exactly-Once Semantics

In distributed environments, messages or operations may be delivered multiple times due
to retries. Designing operations to be idempotent—able to be applied multiple times
without changing the result after the first application—is key to preventing
inconsistencies. Some systems strive for exactly-once execution semantics, though this is
often challenging and requires sophisticated protocols.

Distributed Transactions and Two-Phase Commit

When multiple nodes need to coordinate changes atomically, distributed transactions
come into play. The two-phase commit protocol is a classic technique to ensure all nodes
either commit or roll back changes, maintaining consistency. However, it can suffer from
blocking issues and is often supplemented or replaced by more modern approaches in
large-scale systems.

Best Practices for Building Reliable Distributed
Systems

Reliability is not just about technology; it’s also about design philosophy and operational



discipline.

Design for Failure

Accepting that failures will happen is the first step. Systems should be designed to expect
and gracefully handle failures rather than assuming perfect conditions. This mindset leads
to architectures that are resilient and self-healing.

Use Idempotent Operations Wherever Possible

Since retries are common, ensuring that operations can safely be repeated without side
effects reduces the risk of data corruption and inconsistency.

Employ Monitoring and Alerting

Continuous health monitoring and timely alerts help detect anomalies early. Tools like
Prometheus, Grafana, or cloud-native monitoring services provide visibility into distributed
systems’ behavior.

Implement Robust Logging and Tracing

Understanding what happened in a distributed system, especially during failures, can be
complicated. Distributed tracing and detailed logging are invaluable for debugging and
improving reliability.

Embrace Asynchronous Communication Patterns

Synchronous calls between nodes can increase latency and reduce fault tolerance.
Asynchronous messaging, event-driven architectures, and message queues help decouple
components and improve resiliency.

Emerging Trends and Tools in Reliable
Distributed Programming

The field of distributed systems continues to evolve rapidly, with new frameworks and
tools simplifying the development of reliable applications.



Cloud-Native Distributed Systems

Cloud platforms provide managed services that handle much of the complexity of
distributed programming, from container orchestration with Kubernetes to distributed
databases like Google Spanner or Amazon DynamoDB. These services embed reliability
features such as automatic failover, replication, and consistency guarantees.

Serverless and Edge Computing

Serverless architectures abstract away infrastructure management, focusing developer
attention on code while relying on cloud providers to ensure reliability. Edge computing
extends distributed systems closer to users, requiring innovative approaches to maintain
reliability in highly distributed environments.

Service Meshes and Observability

Service meshes like Istio or Linkerd add layers of reliability and security to microservices
communication, handling retries, circuit breaking, and load balancing transparently. They
also enhance observability, enabling better management of distributed systems.

Getting Started with Reliable Distributed
Programming

For those new to the field, it’s helpful to start with foundational distributed programming
models and gradually explore more complex scenarios.

Begin by learning about basic inter-process communication and remote procedure
calls.

Experiment with distributed data storage systems such as Apache Cassandra or
Redis Cluster to understand replication and consistency.

Study consensus algorithms through simplified implementations or simulations to
grasp how agreement is reached in distributed settings.

Build small-scale distributed applications using frameworks like Akka, Apache Kafka,
or gRPC, focusing on fault tolerance and retries.

Read case studies of famous distributed systems failures and successes to appreciate
real-world challenges and solutions.



Reliable distributed programming is a vast and rewarding discipline. By understanding its
principles and embracing the right tools and mindsets, developers can create systems that
stand resilient in the face of uncertainty and scale to meet the demands of modern
applications.

Frequently Asked Questions

What is reliable distributed programming?
Reliable distributed programming involves designing and implementing distributed
systems that can function correctly and consistently despite failures, network issues, or
other unpredictable events.

Why is reliability important in distributed systems?
Reliability ensures that distributed systems provide correct and consistent results,
maintain availability, and handle failures gracefully, which is crucial for applications like
banking, e-commerce, and cloud services.

What are common challenges in reliable distributed
programming?
Common challenges include network partitions, partial failures, asynchronous
communication, consensus among nodes, data consistency, and fault tolerance.

What is fault tolerance in distributed programming?
Fault tolerance refers to a system's ability to continue operating properly in the event of
the failure of some of its components, achieved through redundancy, replication, and error
detection mechanisms.

How do consensus algorithms contribute to reliability?
Consensus algorithms, such as Paxos and Raft, help distributed nodes agree on a single
data value or state, ensuring consistency and coordination despite failures or network
delays.

What role does replication play in reliable distributed
systems?
Replication involves maintaining copies of data or services across multiple nodes to
improve availability and fault tolerance, enabling the system to recover from node failures
without data loss.



What is the CAP theorem and how does it relate to
reliability?
The CAP theorem states that a distributed system can only guarantee two out of three
properties: Consistency, Availability, and Partition tolerance. Understanding this helps
designers make trade-offs to achieve desired reliability characteristics.

What programming models are commonly used for
reliable distributed programming?
Common models include message passing, remote procedure calls (RPC), actor model, and
publish-subscribe systems, all designed to handle communication and coordination in a
reliable manner across distributed nodes.

Additional Resources
Introduction to Reliable Distributed Programming: Foundations, Challenges, and Best
Practices

introduction to reliable distributed programming unveils a critical domain in modern
computing that underpins everything from cloud services to global data processing. As
systems grow increasingly complex and geographically dispersed, the demand for reliable
distributed programming becomes essential to maintain availability, consistency, and fault
tolerance. This article explores the fundamental concepts behind reliable distributed
programming, examines its core challenges, and highlights key design patterns and
technologies that enable dependable distributed systems.

Understanding Reliable Distributed Programming

Distributed programming involves coordinating multiple independent computers to work
together as a cohesive system. When reliability is introduced as a primary objective, the
focus shifts towards ensuring that the system continues to function correctly even in the
face of failures such as network partitions, hardware crashes, or software bugs. Reliable
distributed programming, therefore, is not merely about enabling communication between
nodes but also guaranteeing correctness, consistency, and resilience.

At its core, reliable distributed programming addresses issues posed by the inherent
uncertainty and partial failures in distributed environments. Unlike monolithic
applications running on a single machine, distributed systems must contend with
asynchronous communication, unpredictable latencies, and the possibility that
components may become unreachable temporarily or permanently.

Key Concepts and Terminology



To appreciate the intricacies of reliable distributed programming, several foundational
concepts must be understood:

Fault Tolerance: The ability of a system to continue operating in the presence of
failures.

Consistency Models: Rules that define how data remains synchronized across
distributed nodes, including strong consistency, eventual consistency, and causal
consistency.

Replication: The duplication of data or services across multiple nodes to improve
availability and reliability.

Consensus Algorithms: Protocols such as Paxos or Raft that ensure agreement
among distributed components despite failures.

Idempotency: Designing operations so that repeated execution leads to the same
result, critical for handling retries in unreliable networks.

These concepts serve as building blocks in designing systems that can withstand the
unpredictable realities of distributed environments.

Challenges in Building Reliable Distributed
Systems

Reliable distributed programming is fraught with inherent difficulties that stem from the
nature of distributed computation. Understanding these challenges is crucial for architects
and developers aiming to build robust systems.

Network Unreliability and Partial Failures

Networks are inherently unreliable. Messages may be delayed, lost, duplicated, or
delivered out of order. Such uncertainties complicate communication protocols and
require systems to detect and recover from partial failures where some components fail
while others continue operating.

CAP Theorem and Trade-offs

The CAP theorem, formulated by Eric Brewer, states that a distributed system can
simultaneously provide only two of the following three guarantees: Consistency,
Availability, and Partition tolerance. This theorem forces system designers to make trade-
offs depending on application requirements. For example, distributed databases like



Cassandra favor availability and partition tolerance at the expense of strict consistency,
while systems such as Google Spanner prioritize consistency and partition tolerance.

Synchronization and Clock Issues

Achieving synchronization across distributed nodes is nontrivial. Physical clocks are
imperfect and subject to drift, making it difficult to order events precisely. Logical clocks
and vector clocks are techniques used to reason about event ordering without relying on
perfectly synchronized time.

Complexity of Debugging and Testing

Distributed systems present unique challenges in debugging and testing. Failures may be
transient or intermittent, making them hard to reproduce. Tools and frameworks that
simulate network partitions, delays, and node crashes are essential to validate reliability.

Design Patterns and Best Practices for Reliability

Reliable distributed programming relies heavily on well-established design patterns that
mitigate the risks posed by distributed environments. Incorporating these patterns can
significantly improve system robustness.

Replication and Data Partitioning

Replication enhances fault tolerance by duplicating data across nodes. Data partitioning,
or sharding, distributes data subsets to reduce load and improve scalability. Combining
replication with partitioning allows systems to achieve high availability and performance.

Consensus Protocols

Consensus algorithms like Raft and Paxos enable distributed components to agree on state
changes despite failures. These protocols are foundational for leader election, distributed
transactions, and maintaining a consistent log across clusters.

Retries with Exponential Backoff

Network failures necessitate retry mechanisms. However, naive retries can exacerbate
network congestion. Exponential backoff gradually increases the wait time between
retries, reducing load and improving overall system stability.



Idempotent Operations

Ensuring that operations are idempotent guards against side effects from duplicated
messages or retries. This is particularly critical in distributed systems where message
delivery guarantees are often “at least once.”

Timeouts and Circuit Breakers

Timeouts prevent indefinite waiting for unresponsive nodes, while circuit breakers
temporarily halt requests to failing services, allowing them to recover without
overwhelming the system.

Technologies Enabling Reliable Distributed
Programming

Modern distributed systems benefit from a rich ecosystem of tools and frameworks that
abstract complexity and provide built-in reliability features.

Distributed Databases

Databases like Apache Cassandra, Google Spanner, and Amazon DynamoDB offer different
consistency and availability trade-offs to fit various workloads. Their internal mechanisms
implement replication, partitioning, and consensus to maintain reliability.

Message Queues and Event Streaming

Systems such as Apache Kafka and RabbitMQ facilitate reliable asynchronous
communication. They provide durability, ordering guarantees, and fault-tolerant delivery
essential for decoupled distributed architectures.

Container Orchestration and Microservices

Platforms like Kubernetes manage distributed microservices with automated health
checks, scaling, and failover. They abstract node failures and help maintain service
availability.



Distributed Tracing and Monitoring

Observability tools like Jaeger and Prometheus track the flow of requests across
distributed components, enabling quicker diagnosis of faults and performance bottlenecks.

Future Directions and Emerging Trends

As distributed systems continue to evolve, reliable distributed programming faces new
frontiers. The rise of edge computing introduces challenges in managing reliability across
widely dispersed and resource-constrained devices. Additionally, advances in formal
verification and automated fault injection are enhancing the ability to prove and test
system correctness.

Moreover, serverless architectures and Function-as-a-Service models are shifting the
paradigm, emphasizing stateless compute units with backend reliability increasingly
delegated to managed services. This trend requires developers to rethink traditional
reliability concerns and focus on integration and orchestration.

The increasing integration of machine learning into distributed systems also raises fresh
questions about reliability, especially regarding model consistency, data drift, and fault
tolerance in AI-driven applications.

---

Reliable distributed programming remains a cornerstone of contemporary computing
infrastructure, demanding a nuanced understanding of its principles, challenges, and
tools. As systems scale to unprecedented levels, mastering these concepts becomes
indispensable for ensuring that distributed applications achieve the resilience and
performance that modern users and businesses expect.

Introduction To Reliable Distributed Programming

  introduction to reliable distributed programming: Introduction to Reliable and Secure
Distributed Programming Christian Cachin, Rachid Guerraoui, Luís Rodrigues, 2011-02-11 In
modern computing a program is usually distributed among several processes. The fundamental
challenge when developing reliable and secure distributed programs is to support the cooperation of
processes required to execute a common task, even when some of these processes fail. Failures may
range from crashes to adversarial attacks by malicious processes. Cachin, Guerraoui, and Rodrigues
present an introductory description of fundamental distributed programming abstractions together
with algorithms to implement them in distributed systems, where processes are subject to crashes
and malicious attacks. The authors follow an incremental approach by first introducing basic
abstractions in simple distributed environments, before moving to more sophisticated abstractions
and more challenging environments. Each core chapter is devoted to one topic, covering reliable
broadcast, shared memory, consensus, and extensions of consensus. For every topic, many exercises
and their solutions enhance the understanding This book represents the second edition of

https://www.americancontractorsorganization.org/archive-th-161/introduction-to-reliable-distributed-programming.pdf


Introduction to Reliable Distributed Programming. Its scope has been extended to include security
against malicious actions by non-cooperating processes. This important domain has become widely
known under the name Byzantine fault-tolerance.
  introduction to reliable distributed programming: Introduction to Reliable Distributed
Programming Rachid Guerraoui, Luís Rodrigues, 2006-05-01 In modern computing a program is
usually distributed among several processes. The fundamental challenge when developing reliable
distributed programs is to support the cooperation of processes required to execute a common task,
even when some of these processes fail. Guerraoui and Rodrigues present an introductory
description of fundamental reliable distributed programming abstractions as well as algorithms to
implement these abstractions. The authors follow an incremental approach by first introducing basic
abstractions in simple distributed environments, before moving to more sophisticated abstractions
and more challenging environments. Each core chapter is devoted to one specific class of
abstractions, covering reliable delivery, shared memory, consensus and various forms of agreement.
This textbook comes with a companion set of running examples implemented in Java. These can be
used by students to get a better understanding of how reliable distributed programming abstractions
can be implemented and used in practice. Combined, the chapters deliver a full course on reliable
distributed programming. The book can also be used as a complete reference on the basic elements
required to build reliable distributed applications.
  introduction to reliable distributed programming: Applying Integration Techniques and
Methods in Distributed Systems and Technologies Kecskemeti, Gabor, 2019-04-12 Distributed
systems intertwine with our everyday lives. The benefits and current shortcomings of the
underpinning technologies are experienced by a wide range of people and their smart devices. With
the rise of large-scale IoT and similar distributed systems, cloud bursting technologies, and partial
outsourcing solutions, private entities are encouraged to increase their efficiency and offer
unparalleled availability and reliability to their users. Applying Integration Techniques and Methods
in Distributed Systems and Technologies is a critical scholarly publication that defines the current
state of distributed systems, determines further goals, and presents architectures and service
frameworks to achieve highly integrated distributed systems and presents solutions to integration
and efficient management challenges faced by current and future distributed systems. Highlighting
topics such as multimedia, programming languages, and smart environments, this book is ideal for
system administrators, integrators, designers, developers, researchers, and academicians.
  introduction to reliable distributed programming: Formal Methods for Components and
Objects Marcello M. Bonsangue, Susanne Graf, Willem-Paul de Roever, 2008-12-04 Formal methods
have been applied successfully to the verification of medium-sized programs in protocol and
hardware design. However, their application to the development of large systems requires more
emphasis on specification, modelling and validation techniques supporting the concepts of
reusability and modifiability, and their implementation in new extensions of existing programming
languages like Java. The 6th International Symposium on Formal Methods for Components and
Objects, FMCO 2007, was held in Amsterdam, The Netherlands, in October 2007. This book presents
12 revised papers submitted after the symposium by the speakers of each of the following European
IST projects: the IST-FP6 project Mobius, developing the technology for establishing trust and
security for the next generation of global computers; the IST-FP6 project SelfMan on self
management for large-scale distributed systems based on structured overlay networks and
components; the IST-FP6 project GridComp and the FP6 CoreGRID Network of Excellence on grid
programming with components; the Real-time component cluster of the Network of Excellence on
Embedded System Design ARTIST, focussing on design processes, and architectures for real-time
embedded systems; and the IST-FP6 project CREDO on modeling and analysis of evolutionary
structures for distributed services.
  introduction to reliable distributed programming: Stabilization, Safety, and Security of
Distributed Systems Rachid Guerraoui, Franck Petit, 2009-11-04 This book constitutes the
refereed proceedings of the 11th International Symposium on Stabilization, Safety, and Security of



Distributed Systems, SSS 2009, held in Lyon, France, in November 2009. The 49 revised full papers
and 14 brief announcements presented together with three invited talks were carefully reviewed and
selected from 126 submissions. The papers address all safety and security-related aspects of
self-stabilizing systems in various areas. The most topics related to self-* systems. The special topics
were alternative systems and models, autonomic computational science, cloud computing, embedded
systems, fault-tolerance in distributed systems / dependability, formal methods in distributed
systems, grid computing, mobility and dynamic networks, multicore computing, peer-to-peer
systems, self-organizing systems, sensor networks, stabilization, and system safety and security.
  introduction to reliable distributed programming: Computing Handbook Teofilo Gonzalez,
Jorge Diaz-Herrera, Allen Tucker, 2014-05-07 The first volume of this popular handbook mirrors the
modern taxonomy of computer science and software engineering as described by the Association for
Computing Machinery (ACM) and the IEEE Computer Society (IEEE-CS). Written by established
leading experts and influential young researchers, it examines the elements involved in designing
and implementing software, new areas in which computers are being used, and ways to solve
computing problems. The book also explores our current understanding of software engineering and
its effect on the practice of software development and the education of software professionals.
  introduction to reliable distributed programming: Computing Handbook Allen Tucker,
Teofilo Gonzalez, Heikki Topi, Jorge Diaz-Herrera, 2022-05-29 This two volume set of the Computing
Handbook, Third Edition (previously theComputer Science Handbook) provides up-to-date
information on a wide range of topics in computer science, information systems (IS), information
technology (IT), and software engineering. The third edition of this popular handbook addresses not
only the dramatic growth of computing as a discipline but also the relatively new delineation of
computing as a family of separate disciplines as described by the Association for Computing
Machinery (ACM), the IEEE Computer Society (IEEE-CS), and the Association for Information
Systems (AIS). Both volumes in the set describe what occurs in research laboratories, educational
institutions, and public and private organizations to advance the effective development and use of
computers and computing in today's world. Research-level survey articles provide deep insights into
the computing discipline, enabling readers to understand the principles and practices that drive
computing education, research, and development in the twenty-first century. Chapters are organized
with minimal interdependence so that they can be read in any order and each volume contains a
table of contents and subject index, offering easy access to specific topics. The first volume of this
popular handbook mirrors the modern taxonomy of computer science and software engineering as
described by the Association for Computing Machinery (ACM) and the IEEE Computer Society
(IEEE-CS). Written by established leading experts and influential young researchers, it examines the
elements involved in designing and implementing software, new areas in which computers are being
used, and ways to solve computing problems. The book also explores our current understanding of
software engineering and its effect on the practice of software development and the education of
software professionals. The second volume of this popular handbook demonstrates the richness and
breadth of the IS and IT disciplines. The book explores their close links to the practice of using,
managing, and developing IT-based solutions to advance the goals of modern organizational
environments. Established leading experts and influential young researchers present introductions
to the current status and future directions of research and give in-depth perspectives on the
contributions of academic research to the practice of IS and IT development, use, and management.
  introduction to reliable distributed programming: Understanding Distributed Systems,
Second Edition Roberto Vitillo, 2022-02-23 Learning to build distributed systems is hard, especially
if they are large scale. It's not that there is a lack of information out there. You can find academic
papers, engineering blogs, and even books on the subject. The problem is that the available
information is spread out all over the place, and if you were to put it on a spectrum from theory to
practice, you would find a lot of material at the two ends but not much in the middle. That is why I
decided to write a book that brings together the core theoretical and practical concepts of
distributed systems so that you don't have to spend hours connecting the dots. This book will guide



you through the fundamentals of large-scale distributed systems, with just enough details and
external references to dive deeper. This is the guide I wished existed when I first started out, based
on my experience building large distributed systems that scale to millions of requests per second
and billions of devices. If you are a developer working on the backend of web or mobile applications
(or would like to be!), this book is for you. When building distributed applications, you need to be
familiar with the network stack, data consistency models, scalability and reliability patterns,
observability best practices, and much more. Although you can build applications without knowing
much of that, you will end up spending hours debugging and re-architecting them, learning hard
lessons that you could have acquired in a much faster and less painful way. However, if you have
several years of experience designing and building highly available and fault-tolerant applications
that scale to millions of users, this book might not be for you. As an expert, you are likely looking for
depth rather than breadth, and this book focuses more on the latter since it would be impossible to
cover the field otherwise. The second edition is a complete rewrite of the previous edition. Every
page of the first edition has been reviewed and where appropriate reworked, with new topics
covered for the first time.
  introduction to reliable distributed programming: Material-Integrated Intelligent Systems
Stefan Bosse, Dirk Lehmhus, Walter Lang, Matthias Busse, 2018-03-12 Combining different
perspectives from materials science, engineering, and computer science, this reference provides a
unified view of the various aspects necessary for the successful realization of intelligent systems.
The editors and authors are from academia and research institutions with close ties to industry, and
are thus able to offer first-hand information here. They adopt a unique, three-tiered approach such
that readers can gain basic, intermediate, and advanced topical knowledge. The technology section
of the book is divided into chapters covering the basics of sensor integration in materials, the
challenges associated with this approach, data processing, evaluation, and validation, as well as
methods for achieving an autonomous energy supply. The applications part then goes on to
showcase typical scenarios where material-integrated intelligent systems are already in use, such as
for structural health monitoring and smart textiles.
  introduction to reliable distributed programming: Object-Based Parallel and
Distributed Computation Jean-Pierre Briot, 1996-07-24 This book contains a refereed collection of
revised papers selected from the presentations at the France-Japan Workshop on Object-Based
Parallel and Distributed Computation, OBPDC'95, held in Tokyo in June 1995. The 18 full papers
included in the book constitute a representative, well-balanced set of timely research contributions
to the growing field of object-based concurrent computing. The volume is organized in sections on
massively parallel programming languages, distributed programming languages, formalisms,
distributed operating systems, dependable distributed computing, and software management.
  introduction to reliable distributed programming: Progress in Cryptology - INDOCRYPT
2006 Rana Barua, 2006-11-27 This book constitutes the refereed proceedings of the 7th
International Conference on Cryptology in India, INDOCRYPT 2006, held in Kolkata, India in
December 2006. The 29 revised full papers and 2 invited papers cover such topics as symmetric
cryptography, provable security, fast implementation of public key cryptography, id-based
cryptography, as well as embedded systems and side channel attacks.
  introduction to reliable distributed programming: Database Internals Alex Petrov,
2019-09-13 When it comes to choosing, using, and maintaining a database, understanding its
internals is essential. But with so many distributed databases and tools available today, it’s often
difficult to understand what each one offers and how they differ. With this practical guide, Alex
Petrov guides developers through the concepts behind modern database and storage engine
internals. Throughout the book, you’ll explore relevant material gleaned from numerous books,
papers, blog posts, and the source code of several open source databases. These resources are listed
at the end of parts one and two. You’ll discover that the most significant distinctions among many
modern databases reside in subsystems that determine how storage is organized and how data is
distributed. This book examines: Storage engines: Explore storage classification and taxonomy, and



dive into B-Tree-based and immutable Log Structured storage engines, with differences and
use-cases for each Storage building blocks: Learn how database files are organized to build efficient
storage, using auxiliary data structures such as Page Cache, Buffer Pool and Write-Ahead Log
Distributed systems: Learn step-by-step how nodes and processes connect and build complex
communication patterns Database clusters: Which consistency models are commonly used by
modern databases and how distributed storage systems achieve consistency
  introduction to reliable distributed programming: European Research Activities in
Cloud Computing Dana Petcu, José Luis Vázquez-Poletti, 2011-11-15 What’s new in the European
research and development area? Cloud computing is a provision model where whatever computing
resource that can be thought of (machines, network, software solutions, applications) is provided as
a service. This new paradigm has changed the center of gravity of computing in both the academic
and industry environments, but despite the considerable efforts and investments, there are critical
problems that are not yet solved. The research and development community involved in distributed
computing is searching for viable solutions that will increase the adoption of the cloud. This is the
case of the collaborative work done by multi-national teams in the context of the FP7 programme of
the European Commission. Students, researchers and developers working in the field of distributed
computing will find in this book a snapshot of the on-going activities in research and development of
cloud computing undertaken at the European level. These activities are organized by the latest hot
topics of cloud computing research, which include services, management, automation and adoption.
Summarizing, this book will help the reader understand and identify the research and development
winds that are pushing the clouds to Europe.
  introduction to reliable distributed programming: Distributed Programming A. Udaya
Shankar, 2012-09-15 Distributed Programming: Theory and Practice presents a practical and
rigorous method to develop distributed programs that correctly implement their specifications. The
method also covers how to write specifications and how to use them. Numerous examples such as
bounded buffers, distributed locks, message-passing services, and distributed termination detection
illustrate the method. Larger examples include data transfer protocols, distributed shared memory,
and TCP network sockets. Distributed Programming: Theory and Practice bridges the gap between
books that focus on specific concurrent programming languages and books that focus on distributed
algorithms. Programs are written in a real-life programming notation, along the lines of Java and
Python with explicit instantiation of threads and programs. Students and programmers will see these
as programs and not merely algorithms in pseudo-code. The programs implement interesting
algorithms and solve problems that are large enough to serve as projects in programming classes
and software engineering classes. Exercises and examples are included at the end of each chapter
with on-line access to the solutions. Distributed Programming: Theory and Practice is designed as an
advanced-level text book for students in computer science and electrical engineering. Programmers,
software engineers and researchers working in this field will also find this book useful.
  introduction to reliable distributed programming: Parallel Processing and Applied
Mathematics Roman Wyrzykowski, Jack Dongarra, Konrad Karczewski, Jerzy Wasniewski,
2012-07-03 This two-volume-set (LNCS 7203 and 7204) constitutes the refereed proceedings of the
9th International Conference on Parallel Processing and Applied Mathematics, PPAM 2011, held in
Torun, Poland, in September 2011. The 130 revised full papers presented in both volumes were
carefully reviewed and selected from numerous submissions. The papers address issues such as
parallel/distributed architectures and mobile computing; numerical algorithms and parallel
numerics; parallel non-numerical algorithms; tools and environments for parallel/distributed/grid
computing; applications of parallel/distributed computing; applied mathematics, neural networks
and evolutionary computing; history of computing.
  introduction to reliable distributed programming: Distributed Computing Gadi Taubenfeld,
2008-09-24 This book constitutes the refereed proceedings of the 22nd International Symposium on
Distributed Computing, DISC 2008, held in Arcachon, France, in September 2008. The 33 revised
full papers, selected from 101 submissions, are presented together with 11 brief announcements of



ongoing works; all of them were carefully reviewed and selected for inclusion in the book. The
papers address all aspects of distributed computing, including the theory, design, implementation
and applications of distributed algorithms, systems and networks - ranging from foundational and
theoretical topics to algorithms and systems issues and to applications in various fields.
  introduction to reliable distributed programming: Stabilization, Safety, and Security of
Distributed Systems Pascal Felber, Vijay Garg, 2014-09-23 This book constitutes the refereed
proceedings of the 16 International Symposium on Stabilization, Safety and Security of Distributed
Systems, SSS 2013, held in Osaka, Japan, in September/October 2014. The 21 regular papers and 8
short papers presented were carefully reviewed and selected from 44 submissions. The Symposium
is organized in several tracks, reflecting topics to self-* properties. The tracks are self-stabilization;
ad-hoc; sensor and mobile networks; cyberphysical systems; fault-tolerant and dependable systems;
formal methods; safety and security; and cloud computing; P2P; self-organizing; and autonomous
systems.
  introduction to reliable distributed programming: Reliable Distributed System Software
John A. Stankovic, 1985
  introduction to reliable distributed programming: Principles of Distributed Systems Marcos
K. Aguilera, Leonardo Querzoni, Marc Shapiro, 2014-12-09 This book constitutes the refereed
proceedings of the 18th International Conference on Principles of Distributed Systems, OPODIS
2014, Cortina d'Ampezzo, Italy, in December 2014. The 32 papers presented together with two
invited talks were carefully reviewed and selected from 98 submissions. The papers are organized in
topical sections on consistency; distributed graph algorithms; fault tolerance; models; radio
networks; robots; self-stabilization; shared data structures; shared memory; synchronization and
universal construction.
  introduction to reliable distributed programming: Distributed Computing and Networking
Mainak Chatterjee, Jian-nong Cao, Kishore Kothapalli, Sergio Rajsbaum, 2014-01-02 This book
constitutes the proceedings of the 15th International Conference on Distributed Computing and
Networking, ICDCN 2014, held in Coimbatore, India, in January 2014. The 32 full papers and 8 short
papers presented in this volume were carefully reviewed and selected from 110 submissions. They
are organized in topical sections named: mutual exclusion, agreement and consensus; parallel and
multi-core computing; distributed algorithms; transactional memory; P2P and distributed networks;
resource sharing and scheduling; cellular and cognitive radio networks and backbone networks.

Related to introduction to reliable distributed programming
怎样写好英文论文的 Introduction 部分呢？ - 知乎 Introduction应该是一篇论文中最难写的一部分，也是最重要的。“A good introduction will
“sell” the study to editors, reviewers, readers, and sometimes even the media.” [1]。 通过Introduction可
怎样写好英文论文的 Introduction 部分？ - 知乎 （Video Source: Youtube. By WORDVICE） 看完了？们不妨透过下面两个问题来梳理一下
其中信息： Why An Introduction Is Needed？ 「从文章的大结构来看Introduction提出了你的研究问
Difference between "introduction to" and "introduction of"   What exactly is the difference
between "introduction to" and "introduction of"? For example: should it be "Introduction to the
problem" or "Introduction of the problem"?
如何仅从Introduction看出一篇文献的水平？ - 知乎 以上要点可以看出，在introduction部分，论文的出发点和创新点的论述十分重要，需要一个好的故事来‘包装’这些
要点 和大家分享一下学术论文的8个常见故事模板，讲清楚【我为什么要研究现
a brief introduction后的介词到底是about还是of还是to啊？ - 知乎 知乎，中文互联网高质量的问答社区和创作者聚集的原创内容平台，于 2011 年 1 月
正式上线，以「让人们更好的分享知识、经验和见解，找到自己的解答」为品牌使命。知乎凭借认真、专业
如何写好 SCI 论文的 Introduction 部分？ - 知乎 二、引言的写作方法 几乎所有教你如何写Introduction的，都告诉你有一种叫做“漏斗式”的方法， 我理解的
漏斗式写作方法就是依次写好这5个部分，已达到逐层聚焦的作用： ①大背景大帽子：
论文的introduction该怎么写? - 知乎 Introduction的写作就讲到这，如果同学们还有不懂的可以联系我们这边有专门的老师做1V1的，essay辅导，学术论文辅
导欢迎了解！
关于对《Reinforcement Learning: An Introduction》的理解？ 关于对《Reinforcement Learning: An
Introduction》的理解？ 看了半个月这本书，觉得书中很多例子和公式算法很难理解，不知道有没有大神已经研究完了这本书可以给出一些阅读心得或者笔
如何评价线性代数教材《Introduction to Linear Algebra》？ 如何评价线性代数教材《Introduction to Linear Algebra》？



Gilbert Strang 的《Introduction to Linear Algebra》是我们专业的线性代数课程的教材。 跟国内的任何一本教材或 显示全部 关
科学引文索引（SCI）论文的引言（Introduction）怎么写？ - 知乎 Introduction只是让别人来看，关于结论前面的摘要已经写过了，如果再次写到了就是重复、冗
杂。 而且，Introduction的作用是用一个完整的演绎论证我们这个课题是可行的、是有意义的。 参
怎样写好英文论文的 Introduction 部分呢？ - 知乎 Introduction应该是一篇论文中最难写的一部分，也是最重要的。“A good introduction will
“sell” the study to editors, reviewers, readers, and sometimes even the media.” [1]。 通过Introduction可
怎样写好英文论文的 Introduction 部分？ - 知乎 （Video Source: Youtube. By WORDVICE） 看完了？们不妨透过下面两个问题来梳理一下
其中信息： Why An Introduction Is Needed？ 「从文章的大结构来看Introduction提出了你的研究问
Difference between "introduction to" and "introduction of"   What exactly is the difference
between "introduction to" and "introduction of"? For example: should it be "Introduction to the
problem" or "Introduction of the problem"?
如何仅从Introduction看出一篇文献的水平？ - 知乎 以上要点可以看出，在introduction部分，论文的出发点和创新点的论述十分重要，需要一个好的故事来‘包装’这些
要点 和大家分享一下学术论文的8个常见故事模板，讲清楚【我为什么要研究
a brief introduction后的介词到底是about还是of还是to啊？ - 知乎 知乎，中文互联网高质量的问答社区和创作者聚集的原创内容平台，于 2011 年 1 月
正式上线，以「让人们更好的分享知识、经验和见解，找到自己的解答」为品牌使命。知乎凭借认真、专业
如何写好 SCI 论文的 Introduction 部分？ - 知乎 二、引言的写作方法 几乎所有教你如何写Introduction的，都告诉你有一种叫做“漏斗式”的方法， 我理解的
漏斗式写作方法就是依次写好这5个部分，已达到逐层聚焦的作用： ①大背景大帽子：
论文的introduction该怎么写? - 知乎 Introduction的写作就讲到这，如果同学们还有不懂的可以联系我们这边有专门的老师做1V1的，essay辅导，学术论文辅
导欢迎了解！
关于对《Reinforcement Learning: An Introduction》的理解？ 关于对《Reinforcement Learning: An
Introduction》的理解？ 看了半个月这本书，觉得书中很多例子和公式算法很难理解，不知道有没有大神已经研究完了这本书可以给出一些阅读心得或者笔
如何评价线性代数教材《Introduction to Linear Algebra》？ 如何评价线性代数教材《Introduction to Linear Algebra》？
Gilbert Strang 的《Introduction to Linear Algebra》是我们专业的线性代数课程的教材。 跟国内的任何一本教材或 显示全部 关
科学引文索引（SCI）论文的引言（Introduction）怎么写？ - 知乎 Introduction只是让别人来看，关于结论前面的摘要已经写过了，如果再次写到了就是重复、冗
杂。 而且，Introduction的作用是用一个完整的演绎论证我们这个课题是可行的、是有意义的。 参
怎样写好英文论文的 Introduction 部分呢？ - 知乎 Introduction应该是一篇论文中最难写的一部分，也是最重要的。“A good introduction will
“sell” the study to editors, reviewers, readers, and sometimes even the media.” [1]。 通过Introduction可
怎样写好英文论文的 Introduction 部分？ - 知乎 （Video Source: Youtube. By WORDVICE） 看完了？们不妨透过下面两个问题来梳理一下
其中信息： Why An Introduction Is Needed？ 「从文章的大结构来看Introduction提出了你的研究问
Difference between "introduction to" and "introduction of"   What exactly is the difference
between "introduction to" and "introduction of"? For example: should it be "Introduction to the
problem" or "Introduction of the problem"?
如何仅从Introduction看出一篇文献的水平？ - 知乎 以上要点可以看出，在introduction部分，论文的出发点和创新点的论述十分重要，需要一个好的故事来‘包装’这些
要点 和大家分享一下学术论文的8个常见故事模板，讲清楚【我为什么要研究
a brief introduction后的介词到底是about还是of还是to啊？ - 知乎 知乎，中文互联网高质量的问答社区和创作者聚集的原创内容平台，于 2011 年 1 月
正式上线，以「让人们更好的分享知识、经验和见解，找到自己的解答」为品牌使命。知乎凭借认真、专业
如何写好 SCI 论文的 Introduction 部分？ - 知乎 二、引言的写作方法 几乎所有教你如何写Introduction的，都告诉你有一种叫做“漏斗式”的方法， 我理解的
漏斗式写作方法就是依次写好这5个部分，已达到逐层聚焦的作用： ①大背景大帽子：
论文的introduction该怎么写? - 知乎 Introduction的写作就讲到这，如果同学们还有不懂的可以联系我们这边有专门的老师做1V1的，essay辅导，学术论文辅
导欢迎了解！
关于对《Reinforcement Learning: An Introduction》的理解？ 关于对《Reinforcement Learning: An
Introduction》的理解？ 看了半个月这本书，觉得书中很多例子和公式算法很难理解，不知道有没有大神已经研究完了这本书可以给出一些阅读心得或者笔
如何评价线性代数教材《Introduction to Linear Algebra》？ 如何评价线性代数教材《Introduction to Linear Algebra》？
Gilbert Strang 的《Introduction to Linear Algebra》是我们专业的线性代数课程的教材。 跟国内的任何一本教材或 显示全部 关
科学引文索引（SCI）论文的引言（Introduction）怎么写？ - 知乎 Introduction只是让别人来看，关于结论前面的摘要已经写过了，如果再次写到了就是重复、冗
杂。 而且，Introduction的作用是用一个完整的演绎论证我们这个课题是可行的、是有意义的。 参
怎样写好英文论文的 Introduction 部分呢？ - 知乎 Introduction应该是一篇论文中最难写的一部分，也是最重要的。“A good introduction will
“sell” the study to editors, reviewers, readers, and sometimes even the media.” [1]。 通过Introduction可
怎样写好英文论文的 Introduction 部分？ - 知乎 （Video Source: Youtube. By WORDVICE） 看完了？们不妨透过下面两个问题来梳理一下
其中信息： Why An Introduction Is Needed？ 「从文章的大结构来看Introduction提出了你的研究问
Difference between "introduction to" and "introduction of"   What exactly is the difference
between "introduction to" and "introduction of"? For example: should it be "Introduction to the



problem" or "Introduction of the problem"?
如何仅从Introduction看出一篇文献的水平？ - 知乎 以上要点可以看出，在introduction部分，论文的出发点和创新点的论述十分重要，需要一个好的故事来‘包装’这些
要点 和大家分享一下学术论文的8个常见故事模板，讲清楚【我为什么要研究
a brief introduction后的介词到底是about还是of还是to啊？ - 知乎 知乎，中文互联网高质量的问答社区和创作者聚集的原创内容平台，于 2011 年 1 月
正式上线，以「让人们更好的分享知识、经验和见解，找到自己的解答」为品牌使命。知乎凭借认真、专业
如何写好 SCI 论文的 Introduction 部分？ - 知乎 二、引言的写作方法 几乎所有教你如何写Introduction的，都告诉你有一种叫做“漏斗式”的方法， 我理解的
漏斗式写作方法就是依次写好这5个部分，已达到逐层聚焦的作用： ①大背景大帽子：
论文的introduction该怎么写? - 知乎 Introduction的写作就讲到这，如果同学们还有不懂的可以联系我们这边有专门的老师做1V1的，essay辅导，学术论文辅
导欢迎了解！
关于对《Reinforcement Learning: An Introduction》的理解？ 关于对《Reinforcement Learning: An
Introduction》的理解？ 看了半个月这本书，觉得书中很多例子和公式算法很难理解，不知道有没有大神已经研究完了这本书可以给出一些阅读心得或者笔
如何评价线性代数教材《Introduction to Linear Algebra》？ 如何评价线性代数教材《Introduction to Linear Algebra》？
Gilbert Strang 的《Introduction to Linear Algebra》是我们专业的线性代数课程的教材。 跟国内的任何一本教材或 显示全部 关
科学引文索引（SCI）论文的引言（Introduction）怎么写？ - 知乎 Introduction只是让别人来看，关于结论前面的摘要已经写过了，如果再次写到了就是重复、冗
杂。 而且，Introduction的作用是用一个完整的演绎论证我们这个课题是可行的、是有意义的。 参
怎样写好英文论文的 Introduction 部分呢？ - 知乎 Introduction应该是一篇论文中最难写的一部分，也是最重要的。“A good introduction will
“sell” the study to editors, reviewers, readers, and sometimes even the media.” [1]。 通过Introduction可
怎样写好英文论文的 Introduction 部分？ - 知乎 （Video Source: Youtube. By WORDVICE） 看完了？们不妨透过下面两个问题来梳理一下
其中信息： Why An Introduction Is Needed？ 「从文章的大结构来看Introduction提出了你的研究问
Difference between "introduction to" and "introduction of"   What exactly is the difference
between "introduction to" and "introduction of"? For example: should it be "Introduction to the
problem" or "Introduction of the problem"?
如何仅从Introduction看出一篇文献的水平？ - 知乎 以上要点可以看出，在introduction部分，论文的出发点和创新点的论述十分重要，需要一个好的故事来‘包装’这些
要点 和大家分享一下学术论文的8个常见故事模板，讲清楚【我为什么要研究现
a brief introduction后的介词到底是about还是of还是to啊？ - 知乎 知乎，中文互联网高质量的问答社区和创作者聚集的原创内容平台，于 2011 年 1 月
正式上线，以「让人们更好的分享知识、经验和见解，找到自己的解答」为品牌使命。知乎凭借认真、专业
如何写好 SCI 论文的 Introduction 部分？ - 知乎 二、引言的写作方法 几乎所有教你如何写Introduction的，都告诉你有一种叫做“漏斗式”的方法， 我理解的
漏斗式写作方法就是依次写好这5个部分，已达到逐层聚焦的作用： ①大背景大帽子：
论文的introduction该怎么写? - 知乎 Introduction的写作就讲到这，如果同学们还有不懂的可以联系我们这边有专门的老师做1V1的，essay辅导，学术论文辅
导欢迎了解！
关于对《Reinforcement Learning: An Introduction》的理解？ 关于对《Reinforcement Learning: An
Introduction》的理解？ 看了半个月这本书，觉得书中很多例子和公式算法很难理解，不知道有没有大神已经研究完了这本书可以给出一些阅读心得或者笔
如何评价线性代数教材《Introduction to Linear Algebra》？ 如何评价线性代数教材《Introduction to Linear Algebra》？
Gilbert Strang 的《Introduction to Linear Algebra》是我们专业的线性代数课程的教材。 跟国内的任何一本教材或 显示全部 关
科学引文索引（SCI）论文的引言（Introduction）怎么写？ - 知乎 Introduction只是让别人来看，关于结论前面的摘要已经写过了，如果再次写到了就是重复、冗
杂。 而且，Introduction的作用是用一个完整的演绎论证我们这个课题是可行的、是有意义的。 参
怎样写好英文论文的 Introduction 部分呢？ - 知乎 Introduction应该是一篇论文中最难写的一部分，也是最重要的。“A good introduction will
“sell” the study to editors, reviewers, readers, and sometimes even the media.” [1]。 通过Introduction可
怎样写好英文论文的 Introduction 部分？ - 知乎 （Video Source: Youtube. By WORDVICE） 看完了？们不妨透过下面两个问题来梳理一下
其中信息： Why An Introduction Is Needed？ 「从文章的大结构来看Introduction提出了你的研究问
Difference between "introduction to" and "introduction of"   What exactly is the difference
between "introduction to" and "introduction of"? For example: should it be "Introduction to the
problem" or "Introduction of the problem"?
如何仅从Introduction看出一篇文献的水平？ - 知乎 以上要点可以看出，在introduction部分，论文的出发点和创新点的论述十分重要，需要一个好的故事来‘包装’这些
要点 和大家分享一下学术论文的8个常见故事模板，讲清楚【我为什么要研究现
a brief introduction后的介词到底是about还是of还是to啊？ - 知乎 知乎，中文互联网高质量的问答社区和创作者聚集的原创内容平台，于 2011 年 1 月
正式上线，以「让人们更好的分享知识、经验和见解，找到自己的解答」为品牌使命。知乎凭借认真、专业
如何写好 SCI 论文的 Introduction 部分？ - 知乎 二、引言的写作方法 几乎所有教你如何写Introduction的，都告诉你有一种叫做“漏斗式”的方法， 我理解的
漏斗式写作方法就是依次写好这5个部分，已达到逐层聚焦的作用： ①大背景大帽子：
论文的introduction该怎么写? - 知乎 Introduction的写作就讲到这，如果同学们还有不懂的可以联系我们这边有专门的老师做1V1的，essay辅导，学术论文辅
导欢迎了解！



关于对《Reinforcement Learning: An Introduction》的理解？ 关于对《Reinforcement Learning: An
Introduction》的理解？ 看了半个月这本书，觉得书中很多例子和公式算法很难理解，不知道有没有大神已经研究完了这本书可以给出一些阅读心得或者笔
如何评价线性代数教材《Introduction to Linear Algebra》？ 如何评价线性代数教材《Introduction to Linear Algebra》？
Gilbert Strang 的《Introduction to Linear Algebra》是我们专业的线性代数课程的教材。 跟国内的任何一本教材或 显示全部 关
科学引文索引（SCI）论文的引言（Introduction）怎么写？ - 知乎 Introduction只是让别人来看，关于结论前面的摘要已经写过了，如果再次写到了就是重复、冗
杂。 而且，Introduction的作用是用一个完整的演绎论证我们这个课题是可行的、是有意义的。 参
怎样写好英文论文的 Introduction 部分呢？ - 知乎 Introduction应该是一篇论文中最难写的一部分，也是最重要的。“A good introduction will
“sell” the study to editors, reviewers, readers, and sometimes even the media.” [1]。 通过Introduction可
怎样写好英文论文的 Introduction 部分？ - 知乎 （Video Source: Youtube. By WORDVICE） 看完了？们不妨透过下面两个问题来梳理一下
其中信息： Why An Introduction Is Needed？ 「从文章的大结构来看Introduction提出了你的研究问
Difference between "introduction to" and "introduction of"   What exactly is the difference
between "introduction to" and "introduction of"? For example: should it be "Introduction to the
problem" or "Introduction of the problem"?
如何仅从Introduction看出一篇文献的水平？ - 知乎 以上要点可以看出，在introduction部分，论文的出发点和创新点的论述十分重要，需要一个好的故事来‘包装’这些
要点 和大家分享一下学术论文的8个常见故事模板，讲清楚【我为什么要研究
a brief introduction后的介词到底是about还是of还是to啊？ - 知乎 知乎，中文互联网高质量的问答社区和创作者聚集的原创内容平台，于 2011 年 1 月
正式上线，以「让人们更好的分享知识、经验和见解，找到自己的解答」为品牌使命。知乎凭借认真、专业
如何写好 SCI 论文的 Introduction 部分？ - 知乎 二、引言的写作方法 几乎所有教你如何写Introduction的，都告诉你有一种叫做“漏斗式”的方法， 我理解的
漏斗式写作方法就是依次写好这5个部分，已达到逐层聚焦的作用： ①大背景大帽子：
论文的introduction该怎么写? - 知乎 Introduction的写作就讲到这，如果同学们还有不懂的可以联系我们这边有专门的老师做1V1的，essay辅导，学术论文辅
导欢迎了解！
关于对《Reinforcement Learning: An Introduction》的理解？ 关于对《Reinforcement Learning: An
Introduction》的理解？ 看了半个月这本书，觉得书中很多例子和公式算法很难理解，不知道有没有大神已经研究完了这本书可以给出一些阅读心得或者笔
如何评价线性代数教材《Introduction to Linear Algebra》？ 如何评价线性代数教材《Introduction to Linear Algebra》？
Gilbert Strang 的《Introduction to Linear Algebra》是我们专业的线性代数课程的教材。 跟国内的任何一本教材或 显示全部 关
科学引文索引（SCI）论文的引言（Introduction）怎么写？ - 知乎 Introduction只是让别人来看，关于结论前面的摘要已经写过了，如果再次写到了就是重复、冗
杂。 而且，Introduction的作用是用一个完整的演绎论证我们这个课题是可行的、是有意义的。 参

Related Articles
my mom is worksheet
cat body language lying down
the monkeys paw plot diagram

Back to Home

https://www.americancontractorsorganization.org/archive-th-161/my-mom-is-worksheet.pdf
https://www.americancontractorsorganization.org/archive-th-161/cat-body-language-lying-down.pdf
https://www.americancontractorsorganization.org/archive-th-161/the-monkeys-paw-plot-diagram.pdf
https://www.americancontractorsorganization.org

