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Unit 11.1A Computer Systems

11.3.1.1 justify the choice of software and selection criteria for specific purposes
11.3.1.2 classify application software

11.3.1.3 describe the purpose and basic functions of operating systems

11.3.1.4 compare single-user and multi-user operating systems

11.3.1.5 compare single-tasking and multitasking operating systems

11.3.2.1. describe the interaction of the central processor with peripheral devices
11.3.2.2. describe the purpose of the components of the CPU, system bus and
main memory.

11.3.4.1 explain the differences between RAM and ROM

11.3.4.2 explain the purpose of virtual memory

11.3.4.3 explain the purpose of the cache

11.3.3.1 to distinguish the laws of Boolean algebra

11.3.3.2 simplify logical expressions using the laws of Boolean algebra

11.3.3.3 build truth tables AND, OR, NOT, NAND, NOR, XOR




11.3.1.1 justify the choice of
software and selection criteria for
specific purposes

11.3.1.2 classify application
software

1.

Fill in the empty cells in
this scheme

Give examples for each
type of software.

assem bler

compiler

utility
programs




Questions

Q u e Stl O n S Which one of the following is system software: word processor, disk
formatter, database?

Give an example of a type of language translator.

Explain what an assembler is used for.

What type of language translator is required for a high-level
programming language such as C#?

oD oon =l

What is the code the compiler reads? What is the code the compiler
creates?

. Questions
a Why is bespoke software

. Questions

E Which generations of

more expensive to buy than
off-the-shelf software?

Which of the following is
general-purpose software

and which is special-purpose
software: a spreadsheet,

an accounting package, a
presentation package, a photo
editor?

What is meant by application
software?

programming language
are classed as low-level
languages? Why?

Why are there so many high-
level languages?

What is the relationship
between high-level language
code and low-level language
code?



Answers

System software

Q1 Disk formatter is part of system software.

Q2 Types of language translators: assembler, interpreter, compiler.

Q3 An assembler is used to translate assembly code into machine code.
Q4 C# is translated using a compiler.

Q5 The compiler reads source code and produces object code.

Application software
Q6 Both types of software cost the same amount of money to develop. Bespoke software is paid for wholly by the client that requires
this software. The development cost of off-the-shelf software is spread over a wide customer base, so is cheaper for an individual
customer.
Q7 General purpose software: spreadsheet.

Special purpose software: accounting package, photo editor, presentation package.
Q8 Application software is a program or series of programs that allows a user to perform non- computer tasks.

Generations of programming languages

Q9 First and second generation languages are classed as low level as the instruction sets they use reflect the processor architecture.
Q10 There are many types of problems to be solved by computer and different languages were developed to make it easier to solve
these problems.

Q11 One high-level language statement will generally be translated into several low-level language statements.



11.3.1.3 describe the purpose and basic functions of operating systems
11.3.1.4 compare single-user and multi-user operating systems
11.3.1.5 compare single-tasking and multitasking operating systems

What is an operating system?

What is the basic functions OS?

Name of types OS?

Describe and give examples for each type of OS?

What is GUI and CLI? Where their could use?




11.3.2.1. describe the interaction of the central processor with peripheral devices
11.3.2.2. describe the purpose of the components of the CPU, system bus and main memory.

1. Describe processes in this scheme, and name of each components
in the CPU.

2. Call name black 1

arrows in this Inputs Main
and Memory

scheme? Outputs (RAM)

3. Explain of the
CPU, system bus and
main memory
functions?




Describe the Fetch Execute Cycle using registers?

P ~
Central Processing Unit (CPU) MBR <- [Memory]; PC <-[PC]+1,,, |

Registers ‘

Control Unit
(Cu)

Program counter PC? 163 : Bus 161 | LOAD 167
R padres 162 | LOAD #166

Memory address register MAR 777777777 162 /& 163 | ADD 166
- e 2
Memory data register MBR = LOAD #166" © 164 | STORE 161
I . : CIR 165 | HALT
R : \ struct gist 1 :
m:'dm nstruction register 166 |53
. «©
Logic Unit Accumulator 166 | 35
Wi e acc
0 |LOAD4 \_ S )
1 _[ADDS
2 STORE 6
3
4
Address bus 5 6
| 6
= R

Input devices Random Access Memory Output devices




11.3.4.1 explain the differences between RAM and ROM

11.3.4.2 explain the purpose of virtual memory
11.3.4.3 explain the purpose of the cache

Memory can be divided into two types:

W

W
W
W

nat is a RAM?
nat is a ROM?

and .

nat is a Virtual Memory?
nat is a Cache?

¢ Holdsthe boot up programs

¢ Runsassoon as the computeris turned
on

¢ Is nonvolatile, so it won’t be lost when
there is no power

¢ Usually quite small in capacity

\.

( Virtual

¢ Used when running out of RAM

¢ Uses a section of the harddriveto
temporarily store data on programs

* Takes longerthan accessing RAM, so
not a permanent solution

J
MEMORY
N

\_ _/

r ROM ) RAM

¢ Holds dataon the programs that are
running

* Isvolatile,so it is lost when the power
is turned off

¢ 4GB standard for laptops

¢ The more RAM the better the

performance

( Cache \

* Located on the processor

¢ Small compared to RAM

¢ Much quicker than RAM but much
more expensive

¢ Used to hold datathatis used alot

\ J




Fill in the missing words

You cannot write to

is a type of

you can only read from it

non-volatile memory

and write data

allows you to both read

There may be just a few megabytes of
in a computer.

1s used as main

memory to hold both data and programs

chips are located in
removable memory modules that are slotted
into sockets on the motherboard. This means
they can be easily removed and updated.

1s used to hold basic

computer hardware settings and in the past
it held the BIOS to boot up the computer

chips are usually located
on the motherboard or printed circuit board
such as a graphics card. They are not
removable as they are soldered into the
motherboard.

memory

1s a type of volatile

There are usually gigabytes of
1n a computer




11.3.3.1 to distinguish the laws of Boolean algebra
11.3.3.2 simplify logical expressions using the laws of Boolean algebra
11.3.3.3 build truth tables AND, OR, NOT, NAND, NOR, XOR

—DO— Inputs Output
A_p s AND, OR, NOT, NAND, NOR, XOR
0 0 1 ) b) ) b) ]
0 ! ! Inputs Output
L 0 ! A B X
1 0 0 0 0
— 0 1 1
— ) 1 0 1
1 1 1
Inputs Output
A B X
Inputs Output 0 0 0
A B X 0 1 0
0 0 1 0 0
—— 0 1 0 1 1 1
Do ==
— 1 1 0

Inputs Output

Input Output

-
> B -

g g Py P>y P
~|o|=|o|lw
o|l=|=lo|x




Laws of

Anl=4 Boolean 4.,1_1
algebra

—AANA=0 AvO=A4
AND=0 —AvA=1



Unit 11.1B Programming Paradigms

11.5.1.1 to distinguish between the generations of
programming languages

11.5.1.2 classify low and high level programming languages
11.5.1.3 to analyze a simple program in assembler language

11.5.1.4 use trace tables to find and validate the algorithm



Programming language divide into 2 groups:

1st

| i generation

generation

3rd
generation

Programming
languages

4th
generation



Compare two programming languages,
and solve this task with Java program language.

Program Af;
A.“Tb'y ngun_go.f:odo var a, b, s: integer,

0 89 Begin

Write (‘seegure &),
L0A A ¢ LoA 0F Read (a),
pria il Write (‘'seegure b');
- Road (b
o1 % OAR 8¢ S:=ath;

Write ('S=', S);

End.




NMporpamMMa cnoXkeHus AByX umucen

A - @
LTl S #include <iostream> Pascal

int main(void) { var a, b: longint;

using namespace std;

int a, b; begin
scanf("%d", &a); int main() {
Scanf("%d", &b), |0ng a b readln(a! b)! Input a b
printf("%d\n", a + b); cin >> a >> b writeln(a + b);
return 0O;
cout << a + b << endl; end.
} return 0;
}
/ output (a+b) /
Java
import java.util.Scanner; Pyton
_ from string import split
class Main { _ ) . .
a,b=map(int,split(raw_input())) end

public static void main(String args][]) {
Scanner s = new Scanner(System.in);
System.out.printin(s.nextInt() +
s.nextint());

}

print a+b

}



Trace table

(b) Trace the assembly language program using the trace table.

300 LDD 321
apl INC
ap2 STO 323
Yok LDI 07
a4 INC
aps ST0 322
ipe END
307 320
a20 a9
321 ae
322 (&)
323 o
Trace table:
Memory address
Accumulator v
a20 321 3222 323
49 36 0 0




Trace table

Let’s see a trace table in action! For the following program, a trace table is created to determine the values of the variables in each

step.

PHP Java C++ C#

1 <?php

A $x = 10;

3 Sy =15;

4 $z = $x * $y;
5 $z+1;

6 echo $z;

3 7>

Visual Basic Python

The trace table for this program is shown below. Notes are optional, but they help the reader to better understand what is really

happening.

nw

$z++

echo

15

$x * gy

$z

The value 10 is assigned to variable $x.

The value 15 is assigned to variable $y. 10411512
The result of the product $x * $y is assigned to $z. 10 15 150
Variable $z is incremented by one. 108158 F151

The value 151 is displayed.



Translators

1) Name types of translators

2) What their roles are, and what are the
differences between compilers and
interpreters.



Unit 11.1C Systems Lifecycle

11.2.1.8 develop requirements for the new system based on
the information collected

11.2.1.7 use flowcharts to represent input, processing,
storage and output in computing systems

11.2.1.6 use data flow diagrams (DFD-1 level) to represent
Input, processing, storage and output in computing systems



% What is a System Lifecycle?

+ Name the type of models SLC?

oo ool

Questions
State the stages of the waterfall model for the systems life cycle.
What documents could you ask to look at?

What fact-finding techniques could be used when analysing this
problem? Explain why each technique is used.

What is prototyping? State three reasons why prototyping is used.
What are the limitations of the waterfall model?
How does the spiral model differ from the waterfall model?



Where we can use DFD?
Based on the example make DFD pizza order

Customer

AT

Inventory details

| Supplier

Order
- Order Food Order > Kitchen
(o~ :
Bill
—_
Inventory details Order
N4
D D
= Inventory Order
Inventory details Orders
N4
2 |
Generate Reports ——
eports
— Manager
—_—
3 N\

Inventory order

Order Inventory
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Jlata 3aKa3a, JaTa

E2

TIOCTAaBKH JTapexTop
Hrdopmanus o
HOBBIX
. TIpoBepka paboThI
D1 3aKa3sbl . D1 TTocTaBIHKH
Jlata 3aKa3a, jatq ITOCTaBIDHKOB 1 PefitHET
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$HO
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