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ICT KS4 Year 11 Autumn 2 Blended Learning Booklet
Computer Systems
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Use BBC Bitesize for any research you may need to carry out to complete this book.
You can also use the website www.TeachICT.com 
Username: cm187nq  
Password: python4 












Lesson 1
LI: To learn about computer systems and how they work.
[image: ]LI: To learn about the components inside a computer and how they work together.

Embedded Systems
Please revise the information in the link below
The login details are below
Username: cm187nq  
Password: python4 
https://teach-ict.com/2016/GCSE_Computing/AQA_8525/3_4_computer_systems/344_systems_architecture/embedded/miniweb/index.php

Notes box (Please make notes on embedded systems)







Questions
2 A microwave contains an embedded system which controls its cooking modes. 
a) What is an embedded system?
....................................................................................................................................
[1]
b) Give two other examples of devices that may contain an embedded system.

1  
 .............................................................................................................................
2          ....................................................................................................................................
[2]
c) Explain two benefits of embedded systems over non-embedded systems.

1 ....................................................................................................................................
....................................................................................................................................

2 ....................................................................................................................................
....................................................................................................................................
[4]
Inside a computer
Computers contain components which work together
This section covers the main hardware components of a computer.
Please explain in a short sentence what the below components do:
Power Supply -
Case Cooling fan -
CPU heat sink and colling fan -
CPU -
Optical Drive -
RAM sticks -
Motherboard -
Graphics Card –
Lesson 2
LI: To learn about the CPU and its 5 main parts.
The CPU is the central processing unit.
· The CPU is the brain of the computer
· It processes all of the data and instructions that make the system work
· The processing Power of a CPU depends on different characteristics, like its clock speed, cache size and number of cores
· The CPU architecture describes the main components of the CPU and how they interact with each other. You need to know the Von Neuman architecture.

Fill in the diagram below with the following words;

[image: ]Control Unit (CU), Arithmetic Logic Unit(ALU), Registers, Memory, Output
Can you explain the jobs of the 5 main components of the CPU? Use the link below to help you complete this task
https://www.youtube.com/watch?v=S17wGhjlnJ8
1. Control Unit


2. Cache


3. Arithmetic Logic Unit (ALU)


4. The Clock


5. Buses
Lesson 3
LI: To learn about the fetch decode execute cycle
[image: ]
Please look at the information below.

Please watch this video from the AQA Tutor on YouTube
https://www.youtube.com/watch?v=wqCZu-Ct48U
Questions
Q1.
The diagram below shows a simplified diagram of the Fetch-Execute cycle.
Fill in the name of the missing stage in the diagram below.
[image: ] 
(Total 1 mark)





Q2.
Outline what happens at each of the stages of the fetch-execute cycle.
(a)     Fetch
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(b)     Decode
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(1)
(c)     Execute
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(Total 5 marks)
Q3.
 
Explain how main memory is used during the fetch-execute cycle.
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
(Total 4 marks)
Lesson 4
LI: To learn the differences between the different memory types inside a computer
[image: ]LI: to learn the differences of RAM and ROM
[image: ]


Questions
1	Describe the difference between volatile and non-volatile memory. 
..............................................................................................................................................................
..............................................................................................................................................................
[Total 2 marks]

2
a)	Explain the purpose of RAM in a computer system.
.........................................................................................................................................................
.........................................................................................................................................................
[2]
b)	Give two reasons why Nigel may need to install more RAM in his computer.
1 ......................................................................................................................................................
2 ......................................................................................................................................................
[2]
[Total 4 marks]

3	When a computer is switched on, the BIOS runs. The BIOS is stored in the computer’s ROM. 
a)	State two functions of the BIOS.
1 ......................................................................................................................................................
2 ......................................................................................................................................................
[2]
b)	Explain why the BIOS is stored in ROM instead of RAM.

.........................................................................................................................................................
.........................................................................................................................................................
[2]



c)	Compare the RAM and ROM requirements in:
i)	an embedded system  ................................................................................................................
...................................................................................................................................................
[2]
ii)   a non-embedded system  .........................................................................................................
...................................................................................................................................................
[2]

Lesson 5
LI: To learn about the CPU performance and system performance
Many things can affect the performance of a computer system. The biggest factors are usually to do with the hardware. The CPU, RAM and the GPU can all have big effects on performance.
[image: ]
 
Overall performance is affected by the RAM and the graphical user interface too.

[image: ]
Question
There are several CPU characteristics that can affect its performance. One of these is clock speed.
Explain how clock speed and one other CPU characteristic can affect CPU performance.
In this question you will be marked on your ability to use good English, to organise information clearly and to use specialist vocabulary where appropriate.
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
(Total 6 marks)




Lesson 6
To learn about the different types of secondary storage 
There are different types of secondary storage. 
· Magnetic hard disks
· Solid State Drives
· Optical Storage
· Cloud Storage
Read the information from the website below
https://www.bbc.co.uk/bitesize/guides/z67j2nb/revision/1
Please take the test on this topic on the same website.

Lesson 7
LI: To learn about the jobs of an operating system

Please see the task on the next page.

















	

Reduce It: Operating Systems





An operating system is the core software that allows a computer to run as an useful device.  In essence, they have four main responsibilities:
· Controlling the hardware of the computer system
· Managing software in terms of loading into and unloading out of main memory
· Providing security such as user names and password control
· Providing an user interface to allow a person to interact with the computer

An operating system comprises of four main parts, the kernel, the device drivers,the user interface and the system utilities.

The kernel is responsible for the loading and unloading of applications into and out of memory.  It also schedules tasks to run efficiently on the CPU.  It is responsible for file management, file storage and data security.  The kernel within each different type of operating system is responsible for a slightly different set of tasks.

Providing an user interface is another important feature of operating systems.  User interfaces enable a person to interact with the computer.  There are a number of different user interfaces with which you will be familiar.  The most popular one is a graphical user interface (GUI).  A GUI provides a straightforward and ‘friendly’ way to interact with the computer.  It makes use of pictures, graphics and icons and to use it you simply need to click on the required icon either with a mouse or by touching it (on a touch sensitive screen).  Another popular type of user interface is a menu interface.  These provide a limited number of options from which you choose the most appropriate one.  They can be found on ATM machines, airport check in systems, fast food menu ordering systems etc.  One type of user interface that you may not have come across is a command line interface.  This allows the user to interact directly with the computer system by typing in commands (instructions) into a screen.

Device drivers are a core part of the operating system.  Every piece of hardware connected to the computer needs to communicate with the operating system.  It does this through the device driver.  There can be hundreds of device drivers pre-installed in the operating system but as new devices hit the market or technology changes then the driver may need to be updated or a new driver installed.

A multi-tasking operating system is probably operating on your computer or device right now.  It enables you to have open, and run, more than one program at the same time.  A multi-tasking operating system switches between processes allocating CPU processing time for each task that needs to run.  The CPU is able to process billions of instructions per second, so this switching of processes is not apparent to the user.

Table 1 – write down the 20 most important words in the text above

	

	
	
	

	

	
	
	

	

	
	
	

	

	
	
	

	

	
	
	




Table 2 – Reduce these to the 8 most important words

	

	
	
	

	

	
	
	












Use the words in the table below to fill-in-the-gaps in the text.  Each word may only be used once.

	COMMUNICATE

	MEMORY
	PROGRAM
	SCHEDULES

	SOFTWARE

	COMMAND
	LIMITED
	UPDATED

	CPU

	KERNEL
	INSTALLED
	ICON

	INTERACT

	TASKING
	SECURITY
	DIRECTLY



An operating system is the core ……………………… that allows a computer to run as an useful device.  In essence, they have four main responsibilities:
· Controlling the hardware of the computer system
· Managing software in terms of loading into and unloading out of main …………………
· Providing ………………….. such as user names and password control
· Providing an user interface to allow a person to interact with the computer

An operating system comprises of four main parts, the kernel, the device drivers,the user interface and the system utilities.

The …………………….. is responsible for the loading and unloading of applications into and out of memory.  It also ……………………. tasks to run efficiently on the CPU.  It is responsible for file management, file storage and data security.  The kernel within each different type of operating system is responsible for a slightly different set of tasks.

Providing an user interface is another important feature of operating systems.  User interfaces enable a person to ………….with the computer.  There are a number of different user interfaces with which you will be familiar.  The most popular one is a graphical user interface (GUI).   

	COMMUNICATE

	MEMORY
	PROGRAM
	SCHEDULES

	SOFTWARE

	COMMAND
	LIMITED
	UPDATED

	CPU

	KERNEL
	INSTALLED
	ICON

	INTERACT

	TASKING
	SECURITY
	DIRECTLY



A GUI provides a straightforward and ‘friendly’ way to interact with the computer.  It makes use of pictures, graphics and icons and to use it you simply need to click on the required …………… either with a mouse or by touching it (on a touch sensitive screen).  Another popular type of user interface is a menu interface.  These provide a …………………. number of options from which you choose the most appropriate one.  They can be found on ATM machines, airport check in systems, fast food menu ordering systems etc.  One type of user interface that you may not have come across is a …………………………  line interface.  This allows the user to interact ………………………… with the computer system by typing in commands (instructions) into a screen.

Device drivers are a core part of the operating system.  Every piece of hardware connected to the computer needs to …………………….. with the operating system.  It does this through the device driver.  There can be hundreds of device drivers pre-……………………. in the operating system but as new devices hit the market or technology changes then the driver may need to be ……………………… or a new driver installed.

A multi-………………… operating system is probably operating on your computer or device right now.  It enables you to have open, and run, more than one …………………..at the same time.  A multi-tasking operating system switches between processes allocating …………… processing time for each task that needs to run.  The CPU is able to process billions of instructions per second, so this switching of processes is not apparent to the user.
Lesson 8
LI: To learn about utility software and application software
Read the theory on the teach ICT website below
https://teach-ict.com/2016/GCSE_Computing/AQA_8525/3_4_computer_systems/343_software_classification/software/miniweb/index.php

Please answer the questions below
Explain what the following different types of software are, and give examples of them.
(a)     System software.
What it is:___________________________________________________________
___________________________________________________________________
___________________________________________________________________
Example:___________________________________________________________
(2)
(b)     Application software.
What it is:___________________________________________________________
___________________________________________________________________
___________________________________________________________________
Example:___________________________________________________________
(2)
(Total 4 marks)

Describe one difference between system software and application software.
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
(Total 2 marks)


[image: ]Summary Lesson
[image: ]
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Section Five — Computer Systems and Databases

Computer Systems

ime to take @ step back and ask yourself the most important quesion — what even is a computer?

isa that Processes
The purpose of a computer is fo take data, it, then it
Computers were creted to help process data and complete tasks than humans.
A consists of and that work together o process data /complete fasks.
« Hardware is the stuff that makes up your computer  ~ Criemsl pieces of ardare ke the keyboard,
system, like the CPU, motherboard, monitor and printer. e prvter e aled prghek
+ Software is the that  computer system runs. You can have
(programs that help the user perform specific tasks, e.g. word processors, web browsers, database
software, games, etc.) and (operating systems, utifties, efc. — see p57-50).
There are of computer system. These range from small devices like caloulators and
watches, up fo large used by banks or for scientific applications. Computers may
be (designed to perform . e.g. PCs and fablets) or
(designed for function, e.g. controlling traffc lights or an aeroplane).

are Computers inside a

Embedded eystems are computers builito oot devices; ke dishwashers,
microwaves and TVs. They are usually dedicated systems.
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Warm-UP | | Write the names of the components involved in the Von Neumann
CPU architecture in the boxes below.
Central Processing Unit
1 Shade one oval for each statement to show whether it is true or false.
) CPU stands for Computer Processing Unit True False w
b) The CPU processes all of the data and OTrue D False
instructions that make a computer system work. a
DTrue D False
<) The CPU casries out the decode-fetch-execute cycle. ”
o o mn
) The clock speed, number of processor cores
True || False ||
and cache size all affect CPU performance. n
[Total 4 marks] -
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= CPUs follow the Fetch-Execute Cycle ek it

— Essentially, oll s CPU does is carry out insfrucions, one affer another, bilions of fimes a second.

The Fetch-Execute cycle (also called the Fetch-Decode-Execute cycle) describes how it does it.

1) The conirol unit reads the memory address of the next CPU insfruction.
2) The insiruction stored in that address is copied from memory to one of the registers.

3)  The memory address in the control it is incremented fo point
< 10 the address of the next instruction, ready for the next cycle. >

e The instruction is performed. This could be: "
The insiruotion that was copied from memory
= "L" data "Dd"‘ . it e "I"" s decoded by the conrol unit.
- 0 memory, do a calculsfion or logic
: mton (i SR 2) The control uit prepares for the next step,
T e o e el e et e.g. by loading other values into the registers.

Well, now I know why my computer goes through so many dogs.. fi

1 won'tlic to you, this page is tougher than {Feally {0Ugh PIeee 8f toffee. Just keep going through
the cycle until it ticks — it uses the memoryaddressio fetch the instruction, it decodes the

1429

€ @D




image4.jpeg
Fetch

Execute





image5.png
| Online Edition - Digital Access X X Exampro Gatekeeper X | X GCSE Computer Scien x| +
<« C @ library.cgpbooks.co.uk/digitalaccess/COARA2DW/Online/ * @ :
Apps @ 601-0048 5-R-cert.. @ R-businessand-en.. G Google @ Green Day-Time of @ Binary Logic Questi.. @ Client Server -GCS... @ Peer to Peer Filesha.. @ »

! ContactUs My Online Products ~ Your Account ~ Sign Out

L]

€GP Online Edition

Memory

As you'll have gathered from the last page, memory is a pretty fundamental part of a computer. It stores all
the instructions that the CPU follows. Without memory, a computer wouldn't know what fo do with isalf.

There are Four Different Types of Memory

1) Registors — see page 52 ) Cache — see page 51
2) Random Access Mermory (RAM) — see balow 4) Read Only Memory (ROM) — see below

RAM is High Speed, Volatile memory

1) RAM (or Random Access Mamory) is used as main memory in a computer.
< 1 can be read and written fo. RAM s volatle. >

‘memory is famporary memory. 1 requires power fo refsin s data.
Non-volsfile mermory is permansnt memory — it kesps s confants even when it has

= 2) RAM is whero aldata, iles and programs are sfored whie they'rs being used.
3) When a computer boots up. the operafing system is copied from secondary storage fo RAM.

4) When sofiware applicatons, documento and fies aro oponed, fhoy are copied from
cocondary storage fo RAM. They stay in RAM unfilthe fles or applicafions aro closed.

——— 5) RAM is slower than CPU cache memory, but way faster than secondary storage.

That's RAM covered, which can mean only ROM thing...
ROM tells the CPU how to Boot Up

n (‘Read Only Memory') is also used as main meméry, but is
As i says on the fin, i can onlybe read, not written fo.
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That's RAM covered, which can mean only ROM fhing...
ROM tells the CPU how to Boot Up

n (‘Read Only Memory') is also used as main memory, but is

As it says on the fin, it can . not written fo.
> 2) ROM comes on a small, factory-made chip buik info the R
CT= 3) 1t contains all the a computer neods 10 properly boot up. - i
These instructions are called the BIOS (| %
4) As soon a5 the computer is powered on, the CPU reads the instructions from ROM.  This telle
the CPU fo perform and the computer, o.g. fest the memory is working OK,

500 what hardware is present and copy the operating system info RAM.
5)  Aithough the CPU can only read ROM, it s possible fo updste (‘flash) he BIOS on a ROM chip.

Systems have Different RAMI/ROM Requirements

= ] D e e e e

Woah, woah, back off — this memory’s volatile...
The memory (RAM) is where the computer puts everything itk working on. Don’t confuse memory with
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PU and dystem Periormance

All sors of hings affect the speed of a computer system, bt the biggest favtors e usually fo do with
the hardware. Choico of CPU, RAM and GPU (s00 bolow) can all have big offacts on performance.

CPU Performance depends on Clock Speed, Cores and Cache
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+ Most PCs and smarfphones have 4 or more cores thesa days.

* Cach (p51) is data storage insido tho CPU fhat's much fastor than RAM.
+ Alanger CPU cacha gives the CPU faster aooess o more data t needs fo process.

— - Cacha spead i based on how far t i from he CPU.
—— ~ Cartintypas of cache wil b stored o he CPU isa, which mean they are axemely fast 1o accss.
O 10 e ire At e, 6.2, 0 th mthisboml 50 thy ae ighl o 10 acoso

Ganarally, CPUs with higher clock speeds. mora coras o large caches
will have batter performance, but wi leo be more expensive

Overall Performance is affécted by Other Components too

1) 17 o computer has 100 litle RAM. H may nof be able 1o keep

1025
2o B





image8.png
|- Online Editon - Digital Access X X’ Exampro Gatekeeper X | X GCSE Computer Science (85208 x | + =

< C @ library.cgpbooks.co.uk/digitalaccess/COAR42DW/Online/

Apps @ 601-0048-5-R-cert-. @ R-business-and-en.. G Google @ GreenDayTimeof.. @ Fall OutBoy-Thnk.. @ Binary Logic Questi.. @ Client Server- GCS.. @ Peerto Peer Flesha.. @ »

o4 Home ContactUs My Online Products  Your Account  Sign Out

€GP Online Edition |  You are hey

"Cache (pBi) s data storage incido fho CPU that's much fasta fhan RAM
Alarger CPU cache gies fha CPU faster acosss fo more data it needs fo procsss.

(Cache spod is based on how far it is fom the CPU.

— Cartain typas of cacha wil ba stored on the CPU isel, which mean they are axtremely fast fo acosss.
= Other types are stored further away, e.8. on the motherboard, 5o they are sightly slower fo aooess.

Ganarally, CPUs with higher clock speeds. mora coras o large caches
will have batter performance, but wi leo be more expensive

Overall Performance is affected by Other Components too

1) ¥ 2 computer has foo lila RAM, it may not b abl fo keep
all applicaton data loaded at onos, slowing the system down.
2) The more RAM, the moe applications 0 more memoryintensive
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Computer Systems and the CPU (50-52) []

) Define hardhare and sofuare.

2) Give on example of systm sofware and one exarpe ofspplcation sofwrs
) Whatis: a) an embodded systom?  b) a conrol ystem?

) Explain tha role of the convol urit i he CPU.

) What dose ALU stand for and what doss i do?

) What iscache and what i i usd for?

7). Describe what happens at each stago o the CPU fech-sxecute cyck.

Secondary Storage (p55-56) []
13) Defina primany and secondary storaga and give an example of each.
14) Who would win in @ fight betwesn an HDD and 8SD?  Give a blow by blow commantary of the match,
15) Why might somsone choosa magnefic fape as a for of storage?
e 16) What are the pros and cons of:  a) opical discs?  b) cloud storage?
= 17) Draw a dagram to summarise cost, spoed and capacity for difforont types of socondary storage.

system Software (p52-59) []

18) List ix functons of an operating system.

10) Explain how devics crivers ara used in & comsputer systam.

20) Deseribe how he 08 manages: o) mamory  b) e CPU ©) fs and disk space
21) Give three ways in which an 08 ight keep your Hes secre.
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9) What doss RAM stand for? Dascribe how RAM is usad in a computer system,
10) Could changing the amount of RAM affect the performanca of the computer? Explin your answer,
1) Explain why ROM is required by a computer syster.

12) Name throa characteristios of a processor that may affect it performance.

Secondary Storage (p55-56) []

13) Defina primany and secondary storaga and give an example of each.

14) Who would win in @ fight betwesn an HDD and 8SD?  Give a blow by blow commantary of the match,
15) Why might somsone choosa magnefic fape as a for of storage?

16) What are the pros and cons of:  a) opical discs?  b) cloud storage?

17) Draw  dagram to summarise cost, spesd and capacity for diferent types of sacondary storage.

System Software (p52.59) []
18) Lct s esions of an operating syeten.

< 19) Explin how deves drversaa usd i  comptr sy,
20) Docobe how he 08 manages: ) mamary b) the CPU ) e and ik spcs
21) v hros ways in which an 03 ight koep yur s sacre

- 22)is sovn types of utlty program and explin what they do.
Translators (p60) []
23) Define and g an example of the folowing: ) Machina code b} Assambly Language
— 24) Give sx iffrences betwsen high-lovllanguages and low-levl languages
25) What ae the theo tgpes of ranslator?
26) Compare the functionabiy and uses of a compie and an inerproter,

Relational Databases and SQL (p61-63) [ ]

27) Ina datobase, whatis:  3) afld? b) arcord? o) apimargkey? d)a forsign key?
128) What is the difforanco betwoan a flat-Hila databaca and a relafional databaso?
120)"0uting what the following S0L query would

00 0000 0O0000 OOO0oo Ooodi
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