Answers
1.  Convert the following numbers from decimal to binary:

(a)  7		= 0111

(b)  12		= 1100

(c)  100	= 0110 1000

(c)  211 	= 1101 0011

(d)  4096	= 0100 0000 0000

(2 marks each = 10 marks)

2.  Explain the basic features of the Von Neumann computer architecture.
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.  Explain the active process states in scheduling in a multiprocessing system.
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


4.  A computer operating system uses the pre-emptive scheduler method.  Explain what is meant by pre-emptive scheduling, and its use for real time systems with priority-based scheduling approaches.
Real time systems customarily use pre-emptive scheduling is based on the concept of time slots.  A process is allocated time slots by the scheduler.  It then begins to run.  Once a process’s time slot is completed, control is returned to the scheduler whether the process is completed or not.  The scheduler then runs the highest priority waiting process.
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.
This is particularly suitable for real time systems as it allows the designer to control sequencing and ensure important tasks are processed as quickly as possible.
(Total:  10 marks)

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

6.  List the main functions of an operating system (OS).

Functions of an O.S. – Any ten points
User/computer interface
· Program creation
· Program execution
· Access to I/O devices
· Control of access
· Access to files
· Access to facilities and resources (disk, comms, services)
· Access to the system itself

Resource Management
· Movement of data
· Buses 
· Access to and method of use of I/O devices
· Storage of data 
· Disk space, read/write policies, caching, location
· Processing of data
· Scheduling – who gets how much CPU time
· Access to the processor(s)
· Keeping the processor “fed”
 (10 marks)

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

[bookmark: _GoBack]8.  Differentiate between high level and low level computer programming languages. 

Any five points, 2 marks each, e.g. five points from:
With high level languages, the programmer leaves many implementation details to some program (for example, an interpreter). This is probably best explained by some examples.
Python is a high-level language, because a lot of details of program execution are left to the interpreter to sort out. For example, where precisely in memory is this list or that string stored? When a list is no longer used, what happens to the storage? In a high level language there is generally a “garbage collector” which notices when previously allocated memory cannot possibly be used again and automatically recycles it.
The database query language SQL is also certainly a high-level language. For a particular SELECT there will often be many different ways to execute it. For example, tables could be filtered and then joined, or joined and then filtered. Neither way is guaranteed to be better in all circumstances. Sometimes one will be better, sometimes another. As programmers, we hope that the database engine chooses the way which is most efficient for our data. With SQL we don’t specify how to form the results of a query, but rather we specify what properties the resulting data should have.
In contrast, the C language is lower level than Python, since the programmer is left in control of the precise machine representation of data and is responsible for recycling unused memory themselves.
Lowest level of all is assembly code, where the programmer is given no help even with control-structures like for loops or while loops, but has to construct the equivalent out of JUMP instructions.
Low level languages are inconvenient and generally avoided where possible by programmers because writing in them is fiddly and error prone. However, sometimes it is necessary, for example when programs must run as fast as possible and precise control over machine representation of data is required.
(10 marks)

9.  Explain the use of the domain name service (DNS) and Dynamic Host Configuration Protocol (DHCP) with networked computer systems.
DNS
The Domain Name Service. (DNS) is an Internet standard.  Computers unlike humans do not use human readable names they refer to each other with IP addresses.  DNS servers exist to translate these human readable addresses into IP addresses.
E.g. When we want to access a www site on the Internet we use a domain name e.g. URL http://www.google.com contains the domain name ‘google.com’
DNS System is a vast ‘database’ updated every day as IP addresses change dynamically, new domains are created, etc.
DHCP
Dynamic Host Configuration Protocol (DHCP) is a client/server protocol which  automatically provides an Internet Protocol (IP) address to client machines on a network segment, along with configuration information such as the subnet mask and default gateway.
(Total:  10 marks)

