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Distributed computing
 Distributed Computing Introduction1
 Chapter - 1
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Distributed system, distributed computing
 Distributed Computing Introduction2
 Early computing was performed on a single processor. Uni-processor or monolithical computing can be called centralized computing.
 A distributed system is a collection of independent computers, interconnected via a network, capable of collaborating on a task.
 Distributed computing is computing performed in a distributed system.
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Distributed Systems
 Distributed Computing Introduction3
 T h e I n ter n et
 a n etw o r k h o s t
 w o r ks ta tio n s a lo c a l n etw o r k
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Examples of Distributed systems
 Distributed Computing Introduction4
 Network of workstations (NOW): a group of networked personal workstations connected to one or more server machines.
 The Internet An intranet: a network of computers and
 workstations within an organization, segregated from the Internet via a protective device (a firewall).
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Computers in a Distributed System
 Distributed Computing Introduction5
 Workstations: computers used by end-users to perform computing
 Server machines: computers which provide resources and services
 Personal Assistance Devices: handheld computers connected to the system via a wireless communication link.
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The Weaknesses and Strengths of Distributed Computing
 Distributed Computing Introduction6
 In any form of computing, there is always a tradeoff in advantages and disadvantages
 Some of the reasons for the popularity of distributed computing :
 The affordability of computers and availability of network access
 Resource sharing Scalability Fault Tolerance
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The Weaknesses and Strengths of Distributed Computing
 Distributed Computing Introduction7
 The disadvantages of distributed computing: Multiple Points of Failures: the failure of
 one or more participating computers, or one or more network links, can spell trouble.
 Security Concerns: In a distributed system, there are more opportunities for unauthorized attack.
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Introductory Basics
 M. L. Liu
 Distributed Computing Introduction8
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Basics in three areas
 Distributed Computing Introduction9
 Some of the notations and concepts from these areas will be employed from time to time in the presentations for this course: Software engineering Operating systems Networks.
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Operating Systems Basics
 Distributed Computing Introduction10

Page 11
						

Operating systems basics
 Distributed Computing Introduction11
 A process consists of an executing program, its current values, state information, and the resources used by the operating system to manage its execution.
 A program is an artifact constructed by a software developer; a process is a dynamic entity which exists only when a program is run.
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Process State Transition Diagram
 Distributed Computing Introduction12
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Java processes
 Distributed Computing Introduction13
 There are three types of Java program: applications, applets, and servlets, all are written as a class. A Java application program has a main method, and
 is run as an independent(standalone) process. An applet does not have a main method, and is run
 using a browser or the appletviewer. A servlet does not have a main method, and is run
 in the context of a web server. A Java program is compiled into bytecode, a
 universal object code. When run, the bytecode is interpreted by the Java Virtual Machine (JVM).
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Three Types of Java programs
 Distributed Computing Introduction14
 Applicationsa program whose byte code can be run on any system which has a Java Virtual Machine. An application may be standalone (monolithic) or distributed (if it interacts with another process).
 AppletsA program whose byte code is downloaded from a remote machine and is run in the browser’s Java Virtual Machine.
 ServletsA program whose byte code resides on a remote machine and is run at the request of an HTTP client (a browser).
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Concurrent Processing
 Distributed Computing Introduction15
 On modern day operating systems, multiple processes appear to be executing concurrently on a machine by timesharing resources.
 Pro ce s s e s
 t im e
 P 1P 2
 P 3P 4
 T im es h ar in g o f a r es o u rc e
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Concurrent processing within a process
 Distributed Computing Introduction16
 It is often useful for a process to have parallel threads of execution, each of which timeshare the system resources in much the same way as concurrent processes.
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Thread-safe Programming
 Distributed Computing Introduction17
 When two threads independently access and update the same data object, such as a counter, as part of their code, the updating needs to be synchronized. (See next slide.)
 Because the threads are executed concurrently, it is possible for one of the updates to be overwritten by the other due to the sequencing of the two sets of machine instructions executed in behalf of the two threads.
 To protect against the possibility, a synchronized method can be used to provide mutual exclusion.
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Race Condition
 Distributed Computing Introduction18
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Distributed Computing Introduction19
 Network Basics
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Network standards and protocols
 Distributed Computing Introduction20
 On public networks such as the Internet, it is necessary for a common set of rules to be specified for the exchange of data.
 Such rules, called protocols, specify such matters as the formatting and semantics of data, flow control, error correction.
 Software can share data over the network using network software which supports a common set of protocols.

Page 21
						

Protocols
 Distributed Computing Introduction21
 In the context of communications, a protocol is a set of rules that must be observed by the participants.
 In communications involving computers, protocols must be formally defined and precisely implemented. For each protocol, there must be rules that specify the followings: How is the data exchanged encoded? How are events (sending , receiving)
 synchronized so that the participants can send and receive in a coordinated order?
 The specification of a protocol does not dictate how the rules are to be implemented.
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The network architecture
 Distributed Computing Introduction22
 Network hardware transfers electronic signals,which represent a bit stream, between two devices.
 Modern day network applications require an application programming interface (API) which masks the underlying complexities of data transmission.
 A layered network architecture allows the functionalities needed to mask the complexities to be provided incrementally, layer by layer.
 Actual implementation of the functionalities may not be clearly divided by layer.

Page 23
						

The OSI seven-layer network architecture
 Distributed Computing Introduction23
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Network Architecture
 Distributed Computing Introduction24
 The division of the layers is conceptual: the implementation of the functionalities need not be clearly divided as such in the hardware and software that implements the architecture. The conceptual division serves at least two useful purposes :1. Systematic specification of protocols
 it allows protocols to be specified systematically 2. Conceptual Data Flow: it allows programs to
 be written in terms of logical data flow.
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The TCP/IP Protocol Suite
 Distributed Computing Introduction25
 The Transmission Control Protocol/Internet Protocol suite is a set of network protocols which supports a four-layer network architecture.
 It is currently the protocol suite employed on the Internet.
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Network Resources
 Distributed Computing Introduction26
 Network resources are resources available to the participants of a distributed computing community.
 Network resources include hardware such as computers and equipment, and software such as processes, email mailboxes, files, web documents.
 An important class of network resources is network services such as the World Wide Web and file transfer (FTP), which are provided by specific processes running on computers.
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Identification of Network Resources
 Distributed Computing Introduction27
 One of the key challenges in distributed computing is the unique identification of resources available on the network, such as e-mail mailboxes, and web documents. Addressing an Internet Host Addressing a process running on a host Email Addresses Addressing web contents: URL
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Distributed Computing Introduction28
 Addressing an Internet Host
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The Internet Topology
 Distributed Computing Introduction29
 s u b n e ts
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The Internet Topology
 Distributed Computing Introduction30
 The internet consists of an hierarchy of networks, interconnected via a network backbone.
 Each network has a unique network address. Computers, or hosts, are connected to a
 network. Each host has a unique ID within its network.
 Each process running on a host is associated with zero or more ports. A port is a logical entity for data transmission.
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The Internet addressing scheme
 Distributed Computing Introduction31
 In IP version 4, each address is 32 bit long. The address space accommodates 232 (4.3 billion) addresses in
 total. Addresses are divided into 5 classes (A through E)
 0
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The Internet addressing scheme - 2
 Distributed Computing Introduction32
 1 0 n e tw o r k ad d res s h o s t p o r t io n
 b y te 0 b y te 1 b y te 2 b y te 3
 c l as s B addr e s s
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The Domain Name System (DNS)
 Distributed Computing Introduction33
 For user friendliness, each Internet address is mapped to a symbolic name, using the DNS, in the format of:
 <computer-name>.<subdomain hierarchy>.<organization>.<sector name>{.<country code>} e.g., www.csc.calpoly.edu.us
 ro o t
 co me du go v n e t org m il
 o rg a n iza t io n
 ...
 ...
 h o s t n a m e
 to p- le v e l do m a in
 s u bdo m a in
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 cou n try co de
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The Domain Name System
 Distributed Computing Introduction34
 For network applications, a domain name must be mapped to its corresponding Internet address.
 Processes known as domain name system servers provide the mapping service, based on a distributed database of the mapping scheme.
 The mapping service is offered by thousands of DNS servers on the Internet, each responsible for a portion of the name space, called a zone. The servers that have access to the DNS information (zone file) for a zone is said to have authority for that zone.
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Top-level Domain Names
 Distributed Computing Introduction35
 .com: For commercial entities, which anyone, anywhere in the world, can register.
 .net : Originally designated for organizations directly involved in Internet operations. It is increasingly being used by businesses when the desired name under "com" is already registered by another organization. Today anyone can register a name in the Net domain.
 .org: For miscellaneous organizations, including non-profits.
 .edu: For four-year accredited institutions of higher learning.
 .gov: For US Federal Government entities .mil: For US military Country Codes :For individual countries based on the
 International Standards Organization. For example, ca for Canada, and jp for Japan.
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Domain Name Hierarchy
 Distributed Computing Introduction36
 . au . c a .u s . zw .c o m .g o v . ed u .m il . n e t. . .. . . . . . . o r g
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Name lookup and resolution
 Distributed Computing Introduction37
 If a domain name is used to address a host, its corresponding IP address must be obtained for the lower-layer network software.
 The mapping, or name resolution, must be maintained in some registry.
 For runtime name resolution, a network service is needed; a protocol must be defined for the naming scheme and for the service. Example: The DNS service supports the DNS; the Java RMI registry supports RMI object lookup; JNDI is a network service lookup protocol.

Page 38
						

Addressing a process running on a host
 Distributed Computing Introduction38
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Logical Ports
 Distributed Computing Introduction39
 ...
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Well Known Ports
 Distributed Computing Introduction40
 Each Internet host has 216 (65,535) logical ports. Each port is identified by a number between 1 and 65535, and can be allocated to a particular process.
 Port numbers beween 1 and 1023 are reserved for processes which provide well-known services such as finger, FTP, HTTP, and email.
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Well-known ports
 Distributed Computing Introduction41
 Pro t o co l Po rt S e rv ice
 echo 7 IPC te sting
 da ytime 13 pro vid es th e cu rre n t d a te an d time
 ftp 21 file tra ns fe r p ro toco l
 te lne t 23 remote, c ommand- line termina l s es s ion
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Choosing a port to run your program
 Distributed Computing Introduction42
 For our programming exercises: when a port is needed, choose a random number above the well known ports: 1,024- 65,535.
 If you are providing a network service for the community, then arrange to have a port assigned to and reserved for your service.
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Distributed Computing Introduction43
 Addressing a Web Document
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The Uniform Resource Identifier (URI)
 Distributed Computing Introduction44
 Resources to be shared on a network need to be uniquely identifiable.
 On the Internet, a URI is a character string which allows a resource to be located.
 There are two types of URIs: URL (Uniform Resource Locator) points to a
 specific resource at a specific location URN (Uniform Resource Name) points to a
 specific resource at a nonspecific location.
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URL
 Distributed Computing Introduction45
 A URL has the format of: protocol://host address[:port]/directory path/file
 name#section
 A s am pl e U R L :http ://w w w .c s c .c alp o ly.ed u :8080/~ m liu /C S C 369/hw .htm l # hw 1
 p r o to c o l o f s e rv er
 h o s t n am e
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Software Engineering Basics
 Distributed Computing Introduction46
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The Architecture of Distributed Applications
 Distributed Computing Introduction47
 Pre s e n ta t io n
 A pplica t io n (B u s in e s s ) lo g ic
 S e rv ice s



					
LOAD MORE                                    

            


            
                
                

                

                
                
                                

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Cloud Computing Cloud Computing Overview of Distributed Computing

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            MOBILE COMPUTING INTRODUCTION - Distributed Computing Group

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Distributed Shared Memory in Distributed Computing

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            DISTRIBUTED  COMPUTING

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Concepts of Distributed Computing & Cloud Computing

                            Education
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            1 - Introduction1 - Introduction1 - Introduction1 

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            PHANI VAMSI KRISHNA.MADDALI. Distributed ???? Is it Distributed Computing? What is Distributed Computing? Distributed Computing Vs Computing Environment

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Rpc (Distributed computing)

                            Technology
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Distributed Computing Environment Distributed Computing Environment (DCE)

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Internet Distributed Computing - IDA · Internet Distributed Computing The Intersection of Web Services, Peer-to-Peer, and Grid Computing Internet Distributed Computing The Intersection

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Distributed Computing Architecture for Optimal Control …amosadde/files/Distributed Computing... · Distributed Computing Architecture for Optimal ... for practical feeders, accounting

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Distributed computing - UVajjalvarez/asignaturas/SD/lectures/... · 2/27/2007 Distributed Computing Introduction, M. Liu 2 Distributed system, distributed computing Early computing

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Distributed Computing Group MOBILE COMPUTING R 

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Distributed Computing Report

                            Technology
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            DISTRIBUTED AND HIGH-PERFORMANCE COMPUTING Chapter 9 : Distributed Computing

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Distributed Computing Overviews. Agenda What is distributed computing Why distributed computing Common Architecture Best Practice Case study –Condor –Hadoop

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Enterprise Java v012405J2EE Introduction1 Enterprise Computing and J2EE Introduction

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Distributed Computing

                            Technology
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Unit-IV  Distributed Computing Systems  Distributed Computing models  Issues in designing distributed operating systems  DCE

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            October 2005Distributed systems: Introduction1 Distributed Systems: Introduction

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Distributed Computing by Mobile Robots: Uniform Circle ...flocchin/Papers/CircleFormation.pdf · Distributed Computing by Mobile Robots: ... Distributed Computing by Mobile Robots:

                            Documents
                        

                    

                                            

        

    


















    
        
            	About us
	Contact us
	Term
	DMCA
	Privacy Policy


            	English
	Français
	Español
	Deutsch



            
                

				STARTUP - SHARE TO SUCCESS

									
							
	


					

				            

        

    












	



