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Answer 6 Questions

1.  Explain the basic layers of software in a computing system
2.  Explain the basic features of the Von Neumann computer architecture.
3.  Explain the use of read-only memory (ROM) and read-write (random access) memory (RAM) in computer systems.
4.  Explain the principle of locality and its importance in computer memory design.
5.  List two methods of writing to cache, and any problems that may come from their use.
6.  Explain the means whereby demand paging allows virtual memory systems to run processes larger than the whole of main memory.
7.  Explain the active process states in scheduling in a multiprocessing system.
8.  A computer operating system uses the round robin scheduler method.  Explain what is meant by round robin scheduling, and compare its use for real time systems against a priority-based scheduling approach.
9.  What are the principal differences between the compiled and interpreted approaches to software execution?


1.   Description of basic layers or brief description + diagram
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(any 5 main points, 2 marks each) = 10 marks



2.  The key features are summarised as:-
A main memory (M) which stores both the data to be operated upon and the operating instructions;
An arithmetical and logical unit (ALU) capable of operating on binary data;
A control unit (CU) which interprets the instructions in memory and causes them to be executed;
The input and output capabilities are controlled by the control unit.
(Total:  10 marks)


3.  ROM – read only memory.  Used to store programs and data that do not change on a regular basis.  Most significant use is to store the core part of the operating system, the BIOS, and the self-configuration and test routines for the computer system on start up.  Also key to embedded controller applications, which often run only a single program normally stored in ROM.
RAM – random access memory (read/write memory is a better name).  Used as the scratch pad area for the system, containing things that do change on a regular basis – user processes and data in particular – and as an area for temporary storage.  Non-volatile RAM does not lose its data on power off, and is popular for hand-held devices.
(any 5 main points, 2 marks each) = 10 marks
4.  The principle of locality is based on the recognition that instructions are probably close together in memory.  It is the key to cache memory design.  The ability to load small blocks of information from memory into the cache (the small, fast area of memory) with a high probability of finding the next required item in that block means that the processor works from the small, fast memory on a frequent basis.  The location of an instruction or item of data in cache is called a cache hit.  The hit ratio (how often items are found in cache, compared to the slower process of main memory access) is the most important parameter for evaluation of cache performance.  With a high hit ratio, the processor accesses most of its information from this high speed memory.
(any 5 main points, 2 marks each) = 10 marks


5.  The most obvious method is to copy all writes to main memory, which is the write through technique.  This ensures that main memory is always valid.  If multiple processors are in use, each with its own cache module, then that cache module must monitor traffic to main memory and update its own contents on the occurrence of a change.  The technique obviously generates significant memory traffic, which to some extent reduces the benefits of a cached approach.
The write back technique updates only the local cache.  When a write occurs, an update bit associated with the block or slot is set.  When a block is replaced, it is only written to main memory if the bit is set.  As a result, the contents of main memory and cache memory may differ for considerable periods of time.  Any transfer must be routed through cache to ensure passage of valid data.  The net result is for complex circuitry.
(any 5 main points across two techniques, 2 marks each) = 10 marks


6.  In demand paging, a page of a process or data is pulled into main memory from the disk only when it is actually required.  In other words, the only parts of a program or process in memory are those parts that are actually in use.  The other parts can reside on mass storage (hard disk).  If a program accesses any data on a page not currently in memory, a page fault is triggered, causing the operating system to bring up the desired page.
The net result is that the process can be larger than all of main memory.  This is the idea of virtual memory.  The real memory of the system is where processes execute, but the apparent size of any process is limited by the much larger memory area located on the disk.
(any 5 main points, 2 marks each) = 10 marks



[bookmark: _GoBack]7.  The expectation is of any reasonable explanation of the various states and the transitions between them, or a diagram such as below:

Process states
New
Ready
Waiting
Running
Halted
Pre-empted
Or time slice expired
Blocked
Block 
cleared
Terminated
Process joins 
scheduler queue

(1 marks per aspect) = 10 marks


8.  Round robin scheduling is a simple, fair, and very widely used approach to process management.  The processor held for set period (quantum).  At the end of the period, the next process in the short term queue is scheduled on to the processor for a set period.  If no prioritisation is implemented, the time slots (quanta) will be of the same duration.
With priority scheduling, the scheduler always runs the highest priority processes first.  If processes may be of the same priority, they are grouped by priority class and round robin scheduled within that group until completed before lower priority processes are scheduled.
Real time systems customarily use pre-emptive scheduling – once a process’s time slot is completed, control is returned to the schedule whether the process is completed or not.  The scheduler then runs the highest priority waiting process.
(Total:  10 marks)


9.  An interpreter reads the source code of a program (a text file) and directly performs the actions specified in that source code.
The first step is to parse this program into an internal representation known as a parse-tree or abstract syntax tree (AST).  Once the parser of an interpreter has constructed this parse-tree, it hands it to the evaluator, which “walks over” the parse tree, treating the parse-tree as instructions to follow.
By contrast, a compiler constructs a parse-tree, but it does not directly execute the parse-tree. Instead it “walks over” the parse tree and generates another program in assembly code, which can then be assembled into a machine language program and run directly on the hardware CPU of the computer.
(any 5 main points, 2 marks each) = 10 marks
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