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1. Due to the arrival of cheap, small disks with lower reliability, researchers at the University of California in Berkeley proposed architecture for using variously organized collections of disks. This proposal is supposedly targeted to provide higher performance and better reliability at lower costs than the traditional mainframe storage systems. This approach is called RAID organization, or Redundant Array of Independent Disks. 

Raid architecture has two principles: data striping, wherein data is distributed across several disks, capable of parallel access, and redundancy, so as failure of one disk does not affect availability of data. 

Two other ways of organizing disks are JBOD and SBOD, Just a bunch of disks, and Switched bunch of disks, respectively. Their difference depends on their interconnection. 

JBOD uses 2 topologies, the daisy-chain and the hub-based topology. Disadvantages are: daisy-chain is not very reliable and JBOD uses a centralized controller, and bandwidth is limited to the interconnect segment. 

SBOD seeks to avoid these problems by using an X by X switch matrix, providing redundancy for disk to disk interconnection. 

The similarity of these 3 organizations is that they use small, cheap disks, with lower reliability, as stated in paragraph one. 

2. Two widespread options for accessing distributed file systems are: NFS, Network File System and CIFS, Common Internet File System.
 Their similarity lies in their common purpose: remote access. Since files are distributed across many systems, there has to be a way to access these files easily and reliably.

NFS is a server client process. If the data cannot be found in the client’s cache, remote procedure calls are sent to the server. The servers then receive it through the TCP/IP layers. 

CIFS on the other hand, is an improved version of Microsoft’s Server Message Block. This will allow for PCs to access files on UNIX servers.

Their difference lies in their implementation. NFS is stateless, while CIFS is state-full. This means that the NFS server does not need to maintain any state information on its clients, while the CIFS servers need to do all these overhead. In the case of failure, CIFS servers will take a hit as it will be more complex to recover. 

3. The four types of programs used to benchmark processors are the following: 

Synthetic Programs – Programs created specifically to reflect the behavior of real programs. Real programs are observed, and the most frequent constructs are identified and tested.
Kernels – Highly similar to “Synthetic Programs” but instead of using most frequent constructs, real programs are observed for identification of portions of the program frequently executed.

Toy Programs – Extremely short programs that can be manually translated to fit any architecture; these programs are usually translated by hand into the instruction set of any machine.

Real Programs – Benchmark based on real programs is generally a collection of existing programs provided in the source form.

The initial three testing schemes have fallen in disuse in favor of SPEC benchmarks. The aim of this benchmark is to define a useful set of processor performance measurements that reflects real world processing. 
4. A system’s performance can be expressed in two dimensions, response time and throughput. Response time is the time taken when a request is made and when the request is properly handled. Throughput is the number of requests a system can handle/process in a given time. These two factors are not independent. The number of requests can hinder system response time, and an increase in response time can affect the system’s throughput. 

5. There are three states that users see during operation of the system: 

Proper Service: A system in said to be in proper service state when the results provided and the manner of its delivery (E.g. Response time) is in accordance with the expected service.

Degraded Service: This state occurs when partial failure occurs. The results are still expected to be correct, but the manner of delivery is no longer at par with the expected service. This state is a result of partial failure of the system.

Improper Service: This state occurs when the expected result is not in accordance with the expected service. This is a result of total failure. 
6. System reliability has a number of properties: 

Reliability: This is a measure of the continuity of the services rendered. This means that if a service is currently providing service, it is expected to give the same service all the time.

Availability: This is a measure of the system’s ability to deliver its capabilities when needed. This is measured by the ratio of the number of times it is available when the service is requested over the number of times it is unavailable when the same service is requested. 

Maintainability: This is a measure of the system’s ability to be kept in operating condition. Even if repairs are being done on the system, it should still be able to handle requests. 

Safety: There should be no phenomena having undesirable effects on the system’s environment.

Immunity: The ability of the system to resist external attacks, which may be accidental or deliberate. There are three categories to which these are measured: system availability, data integrity, and data confidentiality.
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