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Get the most from this book



Everyone has to decide his or her own revision strategy, but it is essential to review your work, learn it and test your understanding. These Revision Notes will help you to do that in a planned way, topic by topic. Use this book as the cornerstone of your revision and don’t hesitate to write in it: personalise your notes and check your progress by ticking off each section as you revise.


Track your progress


Use the revision planner on page 4 to plan your revision, topic by topic. Make a note when you have:





•  revised and understood a topic



•  tested yourself



•  practised the exam questions and checked your answers.





You can also keep track of your revision by noting each topic heading in the book. You may find it helpful to add your own notes as you work through each topic.


Features to help you succeed




[image: ]


Exam tips


Expert tips are given throughout the book to help you polish your exam technique in order to maximise your chances in the exam.


[image: ]







[image: ]


Common mistakes


The authors identify the typical mistakes candidates make and explain how you can avoid them.
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Now test yourself


These short, knowledge-based questions provide the first step in testing your learning. Answers are available on the website.
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Definitions and key words


Clear, concise definitions of essential key words are provided where they first appear in a chapter.
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Revision activities


These activities will help you to understand each topic in an interactive way.
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My revision planner



Unit 1 Digital technology




  1  Digital data



  2  Software



  3  Database applications



  4  Spreadsheet applications



  5  Computer hardware



  6  Network technologies



  7  Cyberspace, network security and data transfer



  8  Cloud computing



  9  Ethical, legal and environmental impact of digital technology on wider society



10  Impact of digital technology on employment and health and safety


11  Digital applications





Unit 2 Digital authoring concepts




12  Designing solutions


13  Digital development considerations


14  Multimedia applications


15  Multimedia authoring


16  Database development


17  Significance of testing and developing appropriate test plans


18  Evaluation of digitally authored systems





Unit 4 Digital development concepts




19  Contemporary trends in software development


20  Digital data


21  Digital design principles


22  Programming constructs


23  Simple error-handling techniques


24  Developing test plans and testing a solution


25  Evaluation of digitally authored systems


      Examination guidance



      Practice questions and commentary



      Glossary









1 Digital data



Representing data


Difference between information and data





•  An information system processes data and produces information.



•  Data consists of raw facts and figures with no meaning attached. When data is processed (or given meaning) it produces information.



•  Therefore information is ‘data with meaning’.









	Product number

	Product description






	62351

	8Tb hard drive










•  62351 can be considered as data as it is a sequence of digits. When we add meaning to this, such as ‘Product number 62351 is an 8Tb hard drive’, we provide information.





Storing data





•  Computers store data in digital binary format.



•  A Binary digIT (known as a BIT) has a value of 0 or 1.



•  A nibble is represented by 4 bits.



•  A character (such as a letter or a digit) is represented by 1 byte (or 8 bits).



•  Multiples of bytes are referred to as:







    •  1 kilobyte (Kb) = 1024 bytes


    •  1 megabyte (Mb) = 1024 kilobytes


    •  1 gigabyte (Gb) = 1024 megabytes


    •  1 terabyte (Tb) = 1024 gigabytes








•  These terms are used to describe computer memory capacity and the capacity of external storage devices.
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Common mistake


Ensure you use the terms ‘bit’ and ‘byte’ correctly and do not mix them up.
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Exam tip


Ensure you specify exactly how many bits are in a byte and how many bytes are in a Kb, Mb, Gb and Tb.


[image: ]





Data types






	Data type

	Description






	Numeric

	An integer number:




•  can be a positive or negative whole number



•  has no decimal or fractional parts.




Real numbers:





•  include whole numbers (integers) and numbers with decimal/fractional parts



•  can be positive or negative.










	Date/Time

	Long date: displayed as Sunday, April 1, 2018.

Medium date: displayed as dd-mmm-yyyy, e.g. 1-Apr-2018.


Short date: displayed as dd/mm/yyyy, e.g. 01/04/2018.


Long time: displayed as HH:MM:SS, e.g. 13:26:34


Medium time: displayed as HH:MM PM/AM, e.g. 01:26 PM


Short time: displayed as HH:MM, e.g. 13:26








	
Character/String


	A character is a single letter or digit represented by the codes from the character set.

ASCII is a character set based on each character being represented uniquely by a single byte.


A string is textual data in the form of a sequence of characters.









Representing images





•  A pixel is the smallest unit of a digital image that can be displayed and edited.







    •  Each pixel can have its own individual colour and is stored as a series of binary digits.


    •  Combining pixels together will produce a complete image.


    •  The quality of an image is referred to as ‘image resolution’.


    •  The greater the resolution, the greater the file size.


    •  A typical JPEG image uses 24 bits to store a pixel.





Bitmap and vector-based graphics






	Bitmap graphics

	Vector-based graphics






	


•  Bitmap graphics store details about every individual element (pixel) of the image.



•  Storing every pixel means the file size of a bitmap image can be very large.



•  A bitmap image can also be compressed, which reduces the file size.




	


•  Vector-based graphics store information about the components that make up an image.



•  Components are based on mathematical objects such as lines, curves and shapes.
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Common mistake


You need to ensure that you know the file formats for different types of graphics, such as still images and animated images.
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Buffering and streaming a video





•  Streaming allows a video to be viewed on a website without a time delay.



•  Using streaming means the user can start watching the video as it downloads in ‘real time’.



•  A buffer is part of the memory used to store a downloaded part of the video before watching it.



•  When the user is watching part of the video a buffer is used to download the next part of the video.



•  Buffering helps prevent possible disruptions if there are time delays in streaming while the video is playing.






Representing sound






	Factor that affects sound quality

	Description






	Sample rate

	Number of audio sound samples captured per second to represent the sounds digitally.






	Bit depth

	The number of bits used for each sound sample.






	Bit rate

	The quantity of data measured in bits that is processed in a given amount of time.







Analogue to digital conversion





•  An analogue signal is a continuous varying signal that represents a physical quantity.



•  Examples of analogue signals include sound waves and temperature.



•  An analogue to digital converter (ADC) will sample a signal at regular time intervals.



•  Samples are then converted to digital format.



•  The frequency at which samples are taken is known as the sample rate, measured in Hertz (Hz).





Data portability





•  Data portability is the ability to transfer data from one computer to another or from one software application to another without having to re-enter the data.



•  This is made possible by using a range of file formats.









	File format

	Detail






	JPEG

	Joint Photographic Expert Group files support the compression of images.






	TIFF

	Tagged Image File Format files store bitmapped images.






	PNG

	Portable Network Graphics allow data compression of bitmapped graphics.






	PICT

	The standard file format for Apple graphics.






	GIF

	Graphics Interchange Format supports bitmapped image file format. Animated GIFs combine a series of GIF images and display them one after the other.






	TXT

	A plain text document that contains no text formatting.






	CSV

	A comma-separated value file is a text-format file used by database and spreadsheet applications.






	RTF

	Rich Text Format is used for text-based documents such as word processing.






	MP3

	A file format for compressing a sound.






	MP4

	Similar to MP3 but a file format that compresses both sound and video.






	MIDI

	Musical Instrument Digital Interface allows sound samples to be interchanged between different digital musical instruments.






	
MPEG

	Moving/Motion Picture Experts Group is a set of standards for compressing digital video.






	AVI

	Audio Video Interleaved is a multimedia file format.






	PDF

	Portable Document Format is a file format that is read only. The PDF file generated is usually smaller in file size than the original file.






	WAV

	Windows Audio Waveform is a file format standard for storing an audio bit stream on PCs.






	WMA

	Windows Media Audio is an audio data compression file format.







Data compression





•  Websites require fast image and audio download speeds.



•  Reducing the storage requirements of image files and audio files means faster upload and download speeds to and from the internet.



•  Data compression is used to reduce file size and at the same time maintain the quality of the data contained in the file.



•  There are two main types of data compression: lossy and lossless.









	Lossy compression

	Lossless compression






	Lossy compression reduces the file size by removing some data, such as reducing the number of colours used in an image. This can result in a small reduction in the quality of an image. JPEG is an example of a lossy compression method.

	Lossless compression maintains the quality of the file, therefore no data is lost. An example is WinZip, which reduces the file size for sending data over the internet and it can be recreated (unzipped) exactly as the file was before it was compressed.
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Exam tip


Understand the difference between vector-based and bitmap graphics. Be familiar with why data is compressed and the range of file formats used.
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Now test yourself





1  How many bytes are there in 2 Mb?


[2 marks]



2  Distinguish between data and information.


[4 marks]



3  Name and describe three factors that affect the sound quality in a video.


[6 marks]



4  Give two reasons why data is compressed.


[4 marks]
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Revision activity





•  By referring to file sizes on a hard drive, calculate how many bytes are in each file.



•  Using the internet, find media that uses different file formats.



•  Compare buffering with streaming using an application such as Netflix.
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2 Software



Application software enables the computer to do a particular task, such as word processing.


System software:





•  is the interface between computer hardware and user application programs



•  enables the computer to operate its hardware and applications software



•  includes the operating system and utility programs.









	Function

	Purpose






	Allocating memory

	Organises the use of main memory between programs and data files as they are transferred to and from the hard disc.






	Storage

	The operating system manages the storage of data and files on external devices, such as a hard drive.






	Processing time

	Allocates processing time between the programs that are currently in use by dividing the time into a number of time slices and, depending on the priority of the tasks to be processed, each task is allocated a number of these time slices.







Modes of processing






	Mode of processing

	Description

	Application






	Real-time processing

	


•  Data is processed immediately after it is inputted.



•  Data files are updated before the next transaction takes place.



•  Output generated is processed quickly enough to influence the next input received.




	Applications that use real-time processing include:




•  airline/concert booking systems



•  online stock control systems.



•  air traffic control systems










	
Batch processing


	


•  Involves collecting groups of similar data over a period of time.



•  Data is input to a computer system at an off-peak time without any human involvement.



•  This type of processing suits applications where data does not have to be processed immediately.




	Applications that make use of batch processing include:




•  billing systems (e.g. electricity/gas/telephone)



•  payroll systems (on a weekly or monthly basis)



•  banking systems (producing monthly customer statements).










	Multi-user system

	


•  Involves many users at different computers sharing the same processor.



•  Works by the operating system switching at high speed between the computers, giving each one in turn a small amount of processor time known as a ‘time slice’.




	Applications that make use of multi-user systems include multi-user database management systems.
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Common mistake


Remember which applications use batch processing and which real-time processing; do not confuse the two.
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Utility applications software


A utility application is a program that carries out a specific task to assist the operating system, such as:





•  Disc defragmentation:







    •  rearranges the data stored on a hard disc so that files are stored in adjacent blocks


    •  all the free blocks (free storage space) are together in the same part of the disk


    •  speeds up the time it takes to access files because all the data is stored in the same area of the disk.








•  Task scheduling:







    •  processor time is divided amongst a number of tasks


    •  uses time slices


    •  implemented using a ‘round robin’ method.








•  Data backup and restore:







    •  a backup is a copy of the original data or file in case it gets damaged or lost


    •  backup is used to restore the original data to its previous state by uploading the latest file onto the system


    •  the procedure may involve backing up the complete data file (full backup) or just backing up the data that has changed (incremental backup).






Role of anti-virus software





•  Its main purpose is to detect, locate and remove a virus that can infect a computer system.



•  A virus is a program that can attach itself to a file and then spread to other files.



•  A virus can intentionally damage a computer system, prevent it from booting up or slow down the performance of a computer.



•  Anti-virus software scans files stored on a computer and data entering a computer system, and compares these to a known database of viruses.



•  The software can scan all storage devices connected to a computer, such as the internal hard drive, USB memory pens, and so on.
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Exam tip


Ensure you don’t reword a term when you are asked to define it. For example, if you are asked to define real-time processing, don’t say that it is processing done in real time, but focus on the idea of updating the data as soon as a transaction takes place.
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Now test yourself





1  Identify three functions of system software.


[3 marks]



2  Describe two features of anti-virus software.


[4 marks]



3  Identify two applications that use batch processing.


[2 marks]



4  Describe the main features of disc defragmentation and task scheduling as tasks carried out by utility software.


[6 marks]
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Revision activity





•  Learn the main functions of system software.



•  Be able to distinguish which applications use which of the different modes of processing.



•  Review the different activities carried out by utility software.



•  Understand the need for anti-virus software.
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3 Database applications



Database concepts





•  A table consists of a number of records.



•  A record is represented as a row in a table.



•  A field is part of a record that stores a single data item, represented by a column.



•  A key field uniquely identifies one record.



•  A query searches and filters data in a database that satisfies the query criteria.



•  Forms are used to collect data to create a new record, modify an existing record or view records already stored in a table.



•  Reports are used to present results from queries in an effective manner.



•  Layout of reports can be customised, such as grouping similar data or presenting data in ascending or descending order.
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Macros





•  Macros are small programs that are written to perform a repetitive database task automatically.



•  They are used to add functionality to forms and reports.



•  Running a macro will result in instructions stored within the macro being executed with a single click of a button.






Database relationships






•  Database relationships link two or more tables in a database using a relationship type.



•  For this to happen, a common field must be stored in each table; the key field from one table is stored in another table as a non-key field (also called a ‘foreign key’).



•  Relationships are defined as one-to-one, one-to-many or many-to many.
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Importing data





•  It is possible to import a number of worksheets from a spreadsheet to a database package or vice versa.



•  This gives organisations more flexibility in handling their data.





Data types






	Data type

	Use






	Text

	Text and data that is a mixture of text and numbers, e.g. as a postcode






	Number

	Numeric data that requires a mathematical calculation






	Date/Time

	Dates and times






	Currency

	Monetary data; includes two decimal places






	Autonumber

	To create a key field, the computer generates sequential numbers that are automatically inserted for each new record created






	Yes/No

	Data that has two possible values, e.g. Yes/No or True/False; this is called a ‘Boolean value’






	OLE object

	Object linking and embedding; objects created using a software package other than a database






	Hyperlink

	A link to web address (URL)






	Attachment

	A file attached to a record, e.g. a digital image






	Calculated

	The result of a calculation produced from another field in the record






	Lookup wizard

	A value can be selected from a predefined list and entered into the field
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Exam tip


There are several data types. You should be able to name each data type and suggest appropriate data types for fields.
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Data validation





•  Data validation involves automatic checking of data at the input stage to ensure it is reasonable, sensible and within acceptable limits.



•  It guarantees that data is present, and of the correct type, range or length.



•  The computer checks data and either accepts the data, or rejects it and displays an error message.



•  A number of data validation checks exist:









	Validation type

	What is involved






	Presence check

	Ensures data is present; the field cannot be left blank






	Length check

	Ensures data is the correct number of characters






	Type check

	Ensures data is of the correct type, e.g. numeric/text






	Format check

	Ensures data matches a predetermined pattern






	Range check

	Ensures data is within a lower and upper limit







Logical and comparison operators





•  Comparing a value against other data is a typical operation when data is queried in a database.



•  Logical operators analyse two values and return either a true or a false result.



•  Operators are denoted by the words AND, OR and BETWEEN.



•  In the following example, the activity date must be between the two values stated for the result to be true.









	<

	Less than






	<=

	Less than or equal to






	>

	Greater than






	>=

	Greater than or equal to






	=

	Equal to






	<>

	Not equal to







Comparison operators
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Big data





•  Big data refers to large amounts of data that have the potential to be mined for information.



•  It can be described as the 3Vs: volume, variety and velocity.









	Volume

	


•  Refers to the amount of data stored by organisations



•  Data is raw facts and figures that is unprocessed



•  Organisations now store large amounts of data from different sources, requiring large storage capacity hardware



•  Data storage is now measured in terabytes









	Variety

	


•  Refers to the different types and varieties of data



•  Data is now stored in many formats, e.g. video and images; not just text



•  Data can be structured, semi-structured or unstructured









	Velocity

	


•  Refers to the speed at which data can be processed



•  Due to large volumes of data, there is a need to use more powerful computers to process the data more quickly










Need for data analytics to interpret big data





•  Data analytics involves analysing large volumes of data to produce useful information.



•  This is beneficial to organisations for making decisions and planning for future growth.



•  Specialised software such as data mining and statistical analysis are designed to process vast quantities of data.



•  When data is in different formats (e.g. structured/unstructured) it makes preparing and processing the data more challenging for data analytics.
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Exam tip


Ensure you are able to apply the skills you have learnt in practical assignments in an examination situation.
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Now test yourself





1  Complete the table below.


[8 marks]









	Field name

	Data type

	Validation check






	Customer ID

	 

	 






	Date of birth

	 

	 






	Gender

	 

	 






	Email address

	 

	 










2  Using the table above, identify and justify which field is suitable as a key field.


[2 marks]



3  State three features that should be included in an on-screen form design.


[3 marks]



4  Explain the difference between a query and a report, as used in a database.


[4 marks]



5  Distinguish between volume, variety and velocity in the context of big data.


[6 marks]





[image: ]







[image: ]


Revision activity





•  Learn the main features of a database.



•  Be able to evaluate the impact of big data on organisations.
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4 Spreadsheet applications



Spreadsheet structure





•  A spreadsheet contains one or more worksheets.



•  A worksheet is presented as a grid in the form of rows and columns.



•  Spreadsheets are designed to allow applications to perform calculations and recalculations automatically.
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