
Write notes on memory management: 

• Main memory is divided into two parts, one part for OS and one part 

for the program currently being executed. 

• In a multiprogramming system, the user part of memory is subdivided 

to accommodate multiple processes. 

• The task of subdivision is carried out dynamically by the OS and is 

known as memory management 

• Effective memory management is vital. 

• Memory needs to be allocated efficiently to pack as many processes 

into memory as possible. 

 

Explain the term ‘gate’ in a digital logic circuit: 

• A gate is a device that implements a simple Boolean or logical function 

such as if A and B are true then C is true. They control data flow 

 

Explain 2 ways to make computerised multiplication more efficient: 

• 1. Performing a running addition on the partial products rather than 

waiting till the end 

• 2. Save time on generation of partial products using add and shift 

 

Four reasons peripheral devices aren’t connected directly to the system bus: 

• Wide variety of peripherals with various methods of operation, and 

impractical to concorporate the necessary logic within the processor 

to control a range of devices 

• Data transfer rate is often slower than memory or processor, thus 

impractical to use a high speed bug 

• Data transfer rate is sometimes faster, and mismatch would lead to 

inefficiencies 

• Peripherals often use different data formats and word lengths than 

the computer to which they are attached 

 

Five sequences of hardware events occurring when I/O device completes I/O 

operation: 

1. The device issues an interrupt signal to the processor 

2. The processor finishes execution of the current instruction before 

responding to the interrupt 

3. The processor tests for an interrupt, determines that there is one then 

sends an acknowledgement signal to the device that issued the 

interrupt allowing the device to remove the Interrupt signal. 

4. The processor prepares to transfer control to the interrupt routine. It 

saves necessary info (the status if the processor - contained in PSW 

register, the location of the next instruction contained in the counter) 

5. The processor loads the program counter with the entry location of 

the interrupt handler program that will respond to this interrupt. 

 

What Shortcomings of ASCII led to development of Unicode: 

• Unicode was invented to supercede ASCII, As ASCII could only support 

a limited number of characters, (2^7 due to them being 7-bit), and did 

not support multiple languages past English. 

• Unicode supports substantially more characters, and supports a much 

wider variety of languages. 

3 methods used to increase processor speed: 

• Increase the hardware speed of the processor. This is fundamentally 

due to shrinking the size of the logic gates on the processor chip, so 

more gates can be packed together more tightly allowing an increase 

in clock rate. 

• Increase size and speed of caches interposed between the processor 

and main memory. Dedicating a portion of the processor chip itself to 

the cache, cache access times drop significantly 

• Make changes to processor organisation and architecture that 

increase the effective speed of instruction execution. This typically 

involves the use of parallelism in one form or another. 

  



Compare SRAM and DRAM: 

• DRAM made with cells that stores data as charge in capacitors, while 

SRAM stores data using flip flop logic gates 

• DRAM presence of charge on capacitors is interpreted as 1 or 0, while 

SRAM logic gates open and closed meaning 0 and 1 

• DRAM is more of an analog device, while SRAM is a digital device. 

• SRAM is faster, used as cache memory, while DRAM is slower and used 

as main memory 

• DRAM is favoured for larger memory requirements 

 

Explain multicore organisation and list two advantages: 

• Multicore organisation is the organisation of multiple processor cores 

on a single physical processor chip. 

• This allows for optimised applications to take advantage of more 

processing power.  

• Advantages: 

- provides increased performance without clock rate increases 

- Larger caches are justified 

 

Portability: 

• The concept of portability is the ability to use code written on one 

platform, to be used on another platform easily. 

 

Mention 3 reasons for using hexadecimal numbers in a modern computer: 

• More compact than binary notation 

• Most computers, binary data occupies some multiple of 4 bits, hence 

some multiple of a single hexadecimal digit 

• Easy to convert between binary and hexadecimal notation 

 

 

Pipelining: 

• Pipelining enables a processor to work simultaneously on multiple 

instructions by performing a different phase for each of the multiple 

instructions at the same time 

Branch prediction: 

• Processor looks ahead in instruction code fetched from memory and 

predicts which branches, or groups of instructions are likely to be 

processed next. If correct, processor prefetches correct instructions 

and buffers them so processor is kept busy 

Data flow analysis: 

• Processor analyses which instruction are dependent on each other’s 

results, or data to create an optimised schedule of instructions. 

Speculative execution: 

• Using branch prediction and data flow analysis, some processors 

speculatively execute instructions ahead of appearance in the program 

execution, holding results in a temporary location. 

 

Discuss flash memory erasing techniques: 

• Flash Memory uses an electrical erasing technology. 

• An Entire flash memory can be erased in one or a few seconds. 

• It is also possible to erase blocks of memory rather than entire chip. 

• Flash memory gets its name because the microchip is organised so 

that a section of memory cells is erased in a single action, or "flash" 

 

  



Spatial and temporal locality: 

• Spatial Locality: refers to the tendency of execution to involve a 

number of memory locations that are clustered. This reflects the 

tendency of a program to access data locations sequentially 

• Temporal locality: refers to the tendency for a processor to access 

memory locations that have been used recently. 

 

Advantages and disadvantages of Using assembly language as opposed to 

high level languages: 

• Advantages: 

- Assembly language code is often must smaller and much faster 

than code written in high level language 

- It is easier to understand the operation of a computer at the 

architectural level if we have knowledge of assembly language 

- A basic understanding of low-level programming is essential 

for understanding the intricacies of compilers and operating 

systems 

 

• Disadvantages: 

- Code is hard to read 

- Code is still machine dependent 

- No symbolic names for memory locations 

 

Partitioning and paging: 

• Partitioning: Memory is split up into fixed size, but not necessarily the 

same size. When a process is brought into memory, it is placed into 

the smallest available partition that can hold it. 

• Paging: Memory is partitioned into equal fixed size chunks that are 

relatively small. Each process is also divided into small fixed size 

chunks of some size. 

 

 

Concepts of error correcting and error detecting codes: 

• i) Code in which each character or signal confirms to specific rules of 

construction so that deviations from these rules indicate the presence 

of an error and in which some or all of the detected errors can be 

corrected automatically 

• ii) Code in which each character or signal confirms to specific rules of 

construction so deviations from these rules indicate the presence of 

an error. 

 

Trade-offs of memory down the memory hierarchy: 

• Faster access time, greater cost per bit 

• Greater capacity, smaller cost per bit 

• Greater capacity, slower access time 

 

Explain cache memory: 

• Cache memory is designed to combine the memory access time of 

expensive, highspeed memory combined with the large memory size 

of less expensive, lower- speed memory. 

 

Computer organisation vs architecture: 

• Computer architecture refers to those attributes of a system visible to 

a programmer 

• Computer organization refers to the operational units and their 

interconnections that realize the architectural specifications. 

• Examples: 

o architectural attributes include the instruction set, the number 

of bits used to represent various data types 

o Organizational attributes include control signals; interfaces 

between the computer and peripherals; and the memory 

technology used 

  



Four basic functions a computer can perform: 

• Data storage – The computer must be able to store data 

• Data processing – Must be able to process data. 

• Data movement – must be able to move data between itself and 

outside world. 

• Control – Exercised by the individual providing computer with 

instructions 

 

Registers of IAS Computer: 

• Memory buffer register: Contains a word to be stored in memory or 

sent to the I/O unit, or used to receive a word from memory or from 

I/O unit 

• Memory address register: Specifies address in memory of the word to 

be written from or read into the MBR 

• Instruction register: Contains 8-bit opcode instruction being executed 

• Program Counter: Contains address of next instruction pair to be 

fetched from memory 


