Computer Systems Exam 
13/05/2020 – 10am
Module code: M4X01500
Student no: 1902008 
Student name: Abigail Louise Crimlis
















1. A) 110
B) 1111
C) 1100100
D) 11011000
E) 1000000000
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2. The Von Neumann Architecture contains the Arithmetic logic unit; this is responsible for mathematical equations and algorithms. The ALU connects to the main memory, the memory stores the necessary data that needs to be fetched and processed by the control unit, this also includes the operating instructions. The control unit decodes the relevant data that has been requested and forwards this information to the ALU, the ALU can then perform the mathematical equations and stores the converted data within a registry, it is then sent back to the control unit which will send the received information to where it needs to be.
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3. The principles of locality states that the computer program tends to access the same set of memory locations for a particular time period. The CPU requests the data from the address space within the memory, once it has completed its task with the data, the CPU returns it back to the main memory. Loops and subroutine calls can strain the processing unit as each time the particular code is called the CPU has to request access to the memory and fetch and decode again which can be a slow process, the cache solves this issue. Using the principle of locality, the data that is predicted to appear again is stored in the cache as well as any data surrounding the address bar within the main memory. 
Decent answer, missing some details = 6
4. Write through: This method updates the data that is held within the cache and also writes it back to the original location address within the main memory, this technique is useful for backing up data but is a longer process as the cache must update two locations at the same time.				5
Write back: When data is written back to the cache,  it only updates the data that is held within the cache. Once the cache line is ready to be replaced, the updated version is sent back to the main memory address. This is a faster process as it does not involve constantly updating the main memory, although updated cache versions are lost if a power outage occurs.							5
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5. High level code – At the top of the hierarchy, high level code is the programming of languages most similar to human interaction. High level code needs to be compiled or interpreted into binary for the program to be readable by the CPU. High level is used for most end user interaction applications, such as Microsoft office and websites.
Low level code- Has little to none programming concepts that are used within the higher-level code set. The syntax is very similar to the processing instructions used within the CPU. Assembly language and machine code are low level languages. The operating system is written in low level code.
Binary- At the bottom of the hierarchy all programs high level and low level need to be converted into binary. CPU systems can only work with binary of 1 and 0.
Focusing on coding rather than software view of the system = 4
6. A multiprocessor system is the ability to have more than 1 CPU running simultaneously from the same memory.
NEW – This state is given to a process that is been created
READY – The program is ready to be executed
WAITING- The process is waiting for an external event to be completed. E.g. input/output needed for completion.
RUNNING – The program is currently been executed. 
TERMINATED – The process has finished. 
Multiprocessing units follow the same states but at different times as only one CPU can execute a command at the same time. 
Whilst one CPU is RUNNING a program the 2nd CPU will be Waiting/Ready.
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Good = 8

7. A two-pass compiler / multi-pass compiler process the source code and syntax tree in two separate phases or ‘passes’ 
Pass 1 –
Lexical analyser: scans the input characters and converts them to lexemes, this is then produced as an output token. 
Syntax analyser: Checks the tokens received from the lexical analyser against the production rules to find any errors within the source code.
Semantic Analyser: Ensures declarations and statements are semantically correct and are consistently used in the way control structures and data type where created for.
Intermediate code generator: Receives input values from the previous process in the form of a syntax tree. The tree is then converted into independent machine code to be used in phase 2. 
Pass 2 –
Code optimization: This process is used to ‘clean the code’, it does this by making the files smaller and more efficient to use less resources making it faster. There are many different techniques to be used depending on what you require. The most common are ‘dead code’ removing code that is not used.
Code generator: Compiles all previous phases into machine readable code.
Good = 10 
8. Compilation: The high-level program is compiled all at once, the program can not be executed until the compilation process is completed. Once the program has compiled (usually relatively fast) you can not reverse the process and turn it back into high level code. As written in question 7, the compilation process is a good way to make your program more efficient. 						5
Interpretation:  The program is converted into low level code one line at a time, the program can be executed immediately but can be slower. Although it takes longer to compile, changes are easily made to the program using a high-level language. Once source code has been released you can not regain control. The interpretation does not allow for code optimization.						4
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9. The DNS is used to translate domain names into IP address that are connected through the network, the DNS works with the DHCP to automatically assign IP addresses to devices within the forest once they are requested.
1+5 = 6
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