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MC9295 Parallel and distributed Computing
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UNIT -4



1.What are the different type of System failure?



Description



te



Type of failure



A server halts, but is working correctly until it halts



ar



Omission failure Receive omission Send omission



no



Crash failure



Timing failure



s.



PART-A



A server fails to respond to incoming requests A server fails to receive incoming messages A server fails to send messages A server's response lies outside the specified time interval The server's response is incorrect The value of the response is wrong The server deviates from the correct flow of control



Arbitrary failure



A server may produce arbitrary responses at arbitrary times
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Response failure Value failure State transition failure



ww



(Byzantine failure)



2. Define distributed file systems. • • •



A Distributed File System ( DFS ) is simply a classical model of a file system ( as discussed before ) distributed across multiple machines. The purpose is to promote sharing of dispersed files. This is an area of active research interest today. The resources on a particular machine are local to itself. Resources on other machines are remote.
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www.5starnotes.com A file system provides a service for clients. The server interface is the normal set of file operations: create, read, etc. on files.
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• •



Runs on SUNOS - NFS is both an implementation and a specification of how to access remote files. It's both a definition and a specific instance. The goal: to share a file system in a transparent way. Uses client-server model ( for NFS, a node can be both simultaneously.) Can act between any two nodes ( no dedicated server. ) Mount makes a server file-system visible from a client.
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4. Write the challenges in Distributed file systems?
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•



s.



3. What is mean by SUN Network File System?



-
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Heterogeneity They must be constructed from a variety of diff. networks, OS, computer hardware and programming language. The Internet comm. Protocols mask the difference in networks, and middleware can deal with other differences.
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OpennessDist. Systems should be extensible – the 1st step is to publish the interfaces of the components, but the integration of components written by diff. programmers is a real challenge.



5.write the Failure Masking in Distributed computing?



ww



• •



Redundancy is key technique for hiding failures Redundancy types:



1. Information: add extra (control) information • Error-correction codes in messages 2. Time: perform an action persistently until it succeeds: • Transactions 3. Physical: add extra components (S/W & H/W) • Process replication, electronic circuits



6. Define Process Replication.
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Replicate a process and group replicas in one group How many replicas do we create? • A system is k fault-tolerant if it can survive and function even if it has k faulty processes – For crash failures (a faulty process halts, but is working correctly until it halts) • k+1 replicas – For Byzantine failures (a faulty process may produce arbitrary responses at arbitrary times) • 2k+1 replicas PART-B 1. Write in detail about SUN Network File System?
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Runs on SUNOS - NFS is both an implementation and a specification of how to access remote files. It's both a definition and a specific instance. The goal: to share a file system in a transparent way. Uses client-server model ( for NFS, a node can be both simultaneously.) Can act between any two nodes ( no dedicated server. ) Mount makes a server file-system visible from a client.
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OVERVIEW:



mount server:/usr/shared client:/usr/local Then, transparently, a request for /usr/local/dir-server accesses a file that is on the server. The mount is controlled by: (1) access rights, (2) server specification of what's mountable. Can use heterogeneous machines - different hardware, operating systems, network protocols. Uses RPC for isolation - thus all implementations must have the same RPC calls. These RPC's implement the mount protocol and the NFS protocol.
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• • • •



THE MOUNT PROTOCOL:



The following operations occur:
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1. The client's request is sent via RPC to the mount server ( on server machine.) 2. Mount server checks export list containing file systems that can be exported, a) legal requesting clients. b) It's legitimate to mount any directory within the legal filesystem.



3. Server returns "file handle" to client.



www.5starnotes.com



www.5starnotes.com



m



4. Server maintains list of clients and mounted directories -- this is state information! But this data is only a "hint" and isn't treated as essential.
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5. Mounting often occurs automatically when client or server boots. THE NFS PROTOCOL:



Search for file within directory. Read a set of directory entries. Manipulate links and directories. Read/write file attributes. Read/write file data.



Note:
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a) b) c) d) e)
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RPC’s support these remote file operations:
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Modified data must actually get to server disk before client is informed the action is complete. Using a cache would imply state information. A single NFS write is atomic. A client write request may be broken into several atomic RPC calls, so the whole thing is NOT atomic. Since lock management is stateful, NFS doesn't do it. A higher level must provide this service.
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Open and close are conspicuously absent from this list. NFS servers are stateless. Each request must provide all information. With a server crash, no information is lost.
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2. Draw the architecture of SUNNFS? NFS ARCHITECTURE: Follow local and remote access through this figure:
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NFS ARCHITECTURE:



1. UNIX filesystem layer - does normal open / read / etc. commands.



w. 5s t



2. Virtual file system ( VFS ) layer -



Gives clean layer between user and filesystem. a) Acts as deflection point by using global vnodes. b) Understands the difference between local and remote names. c) Keeps in memory information about what should be deflected (mounted directories) and how to get to these remote directories.



3. System call interface layer -
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Presents sanitized validated requests in a uniform way to the VFS.



PATH-NAME TRANSLATION: Break the complete pathname into components. •



For each component, do an NFS lookup using the component name + directory vnode.
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After a mount point is reached, each component piece will cause a server access. Can't hand the whole operation to server since the client may have a second mount on a subsidiary directory (a mount on a mount ). A directory name cache on the client speeds up lookups.
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CACHES OF REMOTE DATA: The client keeps:



File block cache - ( the contents of a file ) File attribute cache - ( file header info (inode in UNIX) ).



The local kernel hangs on to the data after getting it the first time.
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On an open, local kernel, it checks with server that cached data is still OK.
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Cached attributes are thrown away after a few seconds. Data blocks use read ahead and delayed write. Mechanism has: Server consistency problems. Good performance.
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• • •



3. Explain in detail about issues and challenges of Distributed file system?
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Heterogeneity •



They must be constructed from a variety of diff. networks, OS, computer hardware and programming language.



-



The Internet comm. Protocols mask the difference in networks, and middleware can deal with other differences.



Openness
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Dist. Systems should be extensible – the 1st step is to publish the interfaces of the components, but the integration of components written by diff. programmers is a real challenge. Transparency: Aim : make certain aspects of distribution are invisible to the application programmer ; focus on design of their particular application.  They not concern the locations and details of how it operate, either replicated or migrated.  Failures can be presented to application programmers in the form of exceptions – must be handled.
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