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ANSWER NINE (ALL) QUESTIONS

All questions carry equal marks


1.  Convert the following numbers from decimal to binary:

(a)  6 = 110			2

(b)  15 = 1111			2

(c)  100 = 1100100		2

(d)  216 = 11011000		2

(e)  1024 = 10000000000	2
10
(10 marks)


2.  Explain the basic features of the Von Neumann computer architecture.

One of the features of a Von Neumann computer architecture is that it consists of only one place that used for memory, which is utilized for both the data and programs. Another feature of this architecture is that, it only uses one bus to access the memory unit. As well as that, this architecture also has one arithmetic unit and one program control unit. On top of that, the processor this computer architecture runs the fetch and execute cycles in series.
2.5+1+1+1 = 5.5
(10 marks)


3.  Explain the Principle of Locality and its importance for computer cache memory.

The principle of locality is a term that refers to the processor being able to access a same set of memory directories, over and over in a short time span. The reason this is important for computer cache memory is that, the purpose of cache is to allow for access to a set of memory locations faster when future requests for this arise. This means that the whole principle of locality works hand in hand with cache memory and supports how it works.
4
(10 marks)


4.  List two methods of writing to cache, and any problems that may come from their use.

One method of writing data to cache memory units is called the Write Through method. What this method essentially does is, when data is being written, it is written both to the cache as well as the main memory unit, which means there is a backup set of data created in case of a crash or any kind of a failure that may corrupt the data that is saved. One problem with this method however is that it takes twice as long to save the data due to the fact that it has to be saved twice in the different areas of the computer. This can sometimes be redundant, especially with larger sized sets of data
4

Another method of writing to cache is the Write Back method. This method involves the data being saved and overwritten every time a change occurs. On top of that, the data is also saved to the main and corresponding memory unit just like the write through method does it. The difference is that the data that is saved to the corresponding memory unit is only saved if a certain condition is met or between certain time stamps and intervals. Naturally that renders this method vulnerable to the backup ending up corrupted or not up to date in case a crash happens or some sort of a system failure, which can occur at any point during or in between the saving process.
5
9
(10 marks)


5.  Explain the basic layers of software in a computing system

The first and top layer of software in a system is the application software layer. That’s where all the programs such as games, Photoshop, or media players sit. The layer below that is the operating system software layer. Simply put, this layer is the operating system of the computer, for example operating systems such as Windows, Linux, MacOS or the much less commonly used DOS. The layer below the system software layer is the computer hardware layer, which consists of three computer parts just as the name suggests. Things like RAM, CPU or the motherboard are all parts of the hardware layer.
Mixed description, not software layers per se, two good points = 4
(10 marks)


6.  Explain the active process states in scheduling in a multiprocessing system.

When talking about scheduling, there are usually five states, and usually only one of them is the active process. Normally, the process will run if it is assigned to the CPU, however it can also be removed if there is another process with a higher priority. This is done by the scheduler within the multi-processing system. The first of the five active process states is known as the New state. This state occurs when a new process is being created. The next state is called Ready and it happens when a process is ready to be a assigned to a processor and is waiting for that to be done so. The next state is the Running state. This happens when the process is running commands and instructions. The fourth state is known as the Waiting state. This state would occur if the process is waiting for something to happen, such as user input. The final state is known as the Terminated state. The terminated state happens when a process has finished carrying out its instructions and finished execution.
10
(10 marks)


7.  Explain the operation of a typical two-pass compiler.

The way the two pass compiler works is by running through the syntax of a program multiple times. This type of compiler is also known as the multi pass compiler. The operation of this compiler is split up into a two pass process. The first one focuses on taking the language and converting it into a three address code. This essentially simplifies it and makes it useful for other systems as well. The second pass takes care of code optimisation and conversion of the three address code into a low level language after it has been converted from a high level language in the first pass.
Not sure what the “three address code” is in here.  Got the idea = 5
(10 marks)


8.  What are the principal differences between the compiled and interpreted approaches to software execution?

The key difference is that using the compiled approach, the software can be executed directly by the CPU where as the interpreted approach has to be translated first, so the CPU can understand what is required from it. This is because the CPU has it’s own type of language known as assembly language. This means that in an interpreted approach, whatever the format of the instructions given to the CPU, they have to be translated from that format so the CPU understands it, which has to be done during Run Time. On the contrary of course, the compiled approach has already solved the problem by providing the CPU with information that it can understand, as the information is given in the CPU's native language.
3+3 = 6
(10 marks)


9.  Explain the use of the domain name system (DNS) and Dynamic Host Configuration Protocol (DHCP) with networked computer systems.

The DNS is the terms used to describe a qualitative interpretation of an IP address. The reason this exists is pretty much for the ease of access and for search engines to be more user friendly. For example, instead of writing out the whole IP address, users can just type in Facebook.com, which of course if much more memorable and user friendly.


The DHCP is a protocol which will read all the devices on a network and it will automatically assign an individual IP address to each one of them. This very useful while running a server and networks as it allows any devices connected to it, to connect to other networks. Furthermore, this means that it saves the computers, and network controllers from getting confused or the devices just not being able to connect to a network in general.
5+3 = 8
(10 marks)
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