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Unit 1 revision checklist

Section1: Problem solving 
1.1 Principles of computation 
principles of computation

what is meant by computation and computability

what is meant by computing

computing as a natural science

different types of computing

algorithms and programs

1.2 Stages of problem solving 
the stages of problem solving

formulation of a well-defined problem

given, goal, resources, constraints and ownership

how to define the problem boundaries

how to challenge assumptions by thinking laterally

how to plan a solution and draw up an action plan

top-down design and stepwise refinement

how to execute and evaluate a plan of action.

1.3 Finite state machines 

finite state machines, Mealy machines and finite state automata

state transition diagrams with and without outputs

state transition tables

decision tables.

1.4 Algorithm design 

the difference between an algorithm and a computer program

stepwise refinement of an algorithm

using only sequence, selection and repetition to write algorithms

the meaning of assignment

computer-based problem solving

the difference between structured English and pseudocode

writing algorithms in structured English and pseudocode

hand tracing, desk checking and dry running of simple algorithms.

Section2: Programming 
2.1 Input, assignment and output 
how to write the code to calculate the result of a formula

how to write the code to read input from the keyboard and produce output to the screen

how to declare variable types

the importance of the sequence of instructions.

2.2 Data types 
global variables: declared at the beginning, accessible from anywhere in the program

local variables: declared in a program, accessible only within that program block

constants: values that do not change throughout a program

built-in data types: integer, byte, real, Boolean, character, string, date and time

user-defined data types: arrays, records, enumerated types, subrange types and sets

set operators: union, difference, intersection and membership

logical bitwise operators: NOT, AND, OR, XOR.

2.3 Selection 
writing Boolean expressions using relational and Boolean operators

how to code a simple If statement

how to code an If–Then–Else statement

how to code a nested If statement

how to code a Case statement.

2.4 Repetition 
how to decide which type of loop to use

how to code a loop to be executed a specified number of times

how to code a loop to be executed at least once

how to code a loop to be executed zero or more times.

2.5 Procedures and functions 
functions, which always return a value

built-in functions for arithmetic and string handling

call by reference and call by value

routines with interfaces

random number generators

variables taking on different roles.

2.6 Arrays 
how to use one-dimensional arrays

how to use two-dimensional arrays

how to use arrays of records.

2.7 Text files and files of records 
the difference between a text file, a CSV file and a binary file of records

how to read from and write to a text file

reading records from a binary file

writing records to a binary file.

Section 3: Programming structure 
3.1 Structured programming 
how to construct and use structure tables

how to construct and use structure charts

how to construct and use hierarchy charts

the advantages of the structured approach

features of structured programming.

3.2 Standard algorithms
how to search the contents of a one-dimensional array using a linear search

how to sort the contents of a one-dimensional array using a bubble sort.

Section 4: Checking for errors 
4.1 Validation and error handling 
the importance of validating input data to check that it is reasonable

range checks, format checks, length checks, type checks, lookup checks, presence checks

how to calculate check digits

how to use exception handling to trap run-time errors.

4.2 Testing 
the importance of testing to reveal the presence of errors

how to select appropriate test data

boundary data

how to produce evidence of testing.

Section 5: Data representation 
5.1 Binary and hexadecimal numbers
a bit can take the values 0 or 1

a byte is a group of 8 bits

a word is a group of bytes

place values of binary integers double moving to the left

place values halve moving to the right

two’s complement has the same place values as unsigned numbers except the leftmost bit, which has a negative place value

negative binary numbers have a 1 as the most significant bit; positive binary numbers have a 0 as the most significant bit

binary subtraction works by adding the two’s complement of the number to be subtracted

hexadecimal digits are used to represent a group of 4 bits.

5.2 Character coding schemes 
ASCII uses 8 bits (1 byte) and Unicode uses 16 bits (2 bytes)

parity bits are extra bits added to a bit pattern for error checking

odd parity: the number of 1s in the bit pattern is odd

even parity: the number of 1s in the bit pattern is even

if the parity of the bit pattern has changed after transmission, there was an error in transmission

Hamming code uses several parity bits in a bit pattern and can correct single bit errors

BRGC is designed so that only one output bit changes when a counter is built

BRGC is fundamental to the design of large chips that operate with different clocking frequencies.

5.3 Bitmapped and vector graphics 
a pixel is the smallest addressable area or solid block of colour in an image

a bitmap is created when the pixels of an image are mapped to binary codes for their colours

image resolution is the number of dots/pixels per inch or per centimetre

screen resolution is the number of pixels in the horizontal dimension by the number of pixels in the vertical dimension

colour depth is the number of bits to represent the colour of a single pixel in a bitmapped image

the size of a bitmap in bytes is its size in pixels multiplied by its colour depth in bytes

a vector graphic records information about the objects that make up an image

a vector graphic object is a graphic component such as a line, a rectangle or a circle

a drawing list is the list of drawing commands that create the vector graphic

properties of a graphic object describe its size, direction, thickness, shading, font size, typeface, etc.

data compression squeezes uncompressed data into fewer bytes

run-length encoding is a lossless method of image compression

glossy image compression reduces the resolution of the background; it uses fewer bits for colours to which the human eye is less sensitive and fewer bits for low-intensity colours

scaled bitmapped graphics become distorted whereas scaled vector graphics do not distort

geometric images take up less memory and load faster as vector graphics

photographs with lots of continuous colour take up less memory as bitmapped graphics.

5.4 Representing sound in a computer 
the difference between analogue and digital data

the difference between analogue and digital signals

sampling and digitising using PAM and PCM

sampling rate and sampling resolution

analogue-to-digital converter and quantisation noise

sampled sound and Nyquist’s theorem

factors that affect the quality of recorded sound

file formats for storing sound data in files

sound synthesis, streaming audio, editing sampled sound.

Section 6: The system life cycle 
6.1 Stages in hardware and software development 
a system is a whole composed of parts in orderly arrangement

a manual system is a process that does not involve computers

stages of systems development: analysis, design, implementation, testing, evaluation, maintenance

analysis: study of a complex process to produce a requirements specification or system objectives

design: specification of all software, hardware, data files, test plans

implementation: software development, installation, data preparation, training, documentation

testing: during program development and before the whole system goes live

evaluation: see whether the system solves the problem effectively

maintenance: update a program to correct faults or improve features.
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