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Software

5.1

M

i the computer user is to communicate with the com-

same langusge. Computers use electrical signals to
process information and humans use apsech, Com-

puters, however, cennot underatand apeech as it is 100 -

compiex for them, Therefore we have 10 use a language
that the computer can understand as well as humans,
There are many such languages. The computer lsn-
guage that you aiready know is called B8.A.S.1.C.

Name 3 other computer languages . . .PRECAL,, . ...

A computer has its own internal language calied
machina code and before it can exacuta your program it
must be able to interpret your program as & collection of
machine code inatructions, This is dane in one of two
ways.

A} Interpreter ~ This is 8 machine code program often
stored in the R.0.M. which compares a program state-
ment with a list of keywords. e.g. PRINT, GOTO,
INPUT etc. The sppropriate machine code subroutine is
then executed. The process is then repeated for sub-
sequent lines of program.

The process of interpretation is very time consuming

and results in slow running programs because %X . . . .
A Tslts & e, e oo e, L

INTERPRETER

NEXT LINE
OF PROGRANi
TEXT

LOCATE THE
KEY WORD

INPUT

PRINT

LET

GOTO

sTOP

GOosus

[ AAAA A A

{ -
Do the appropriate
MACRKINE CODE SUBRQUTINE

(b} Camnpiler - This is a complex machine code program
stored on disk and loaded into the immediate mesmnory
when required. it operates in the folowing way.

The user program referred to as the SQ W R CE

PREOEGRBYY is changed into sections of
machine cods by the compiler so that a new version
of the user program is produced and stored in
immediate memory. The new version of the program
in machine code is known as the

O8I ECT PRCGEWVIM Once the
program has been compiled, the source program and
compiler can be deleted from immediate memory to
create spece for the object program at run time.

The advantage of @ compiler over an interpreter is that
once the object program has been produced, it can run

‘at a speed many times faster than one which has been

interpreted.
Give two disadvantages of a compiler over an
interpreter.

2iH e o enerS. ows, B se-ompded|

COMPILER

Immadiate or fast
access stote

High tevel
Langusags Program
SOURCE
PEOERAM

_’ LU

Sections of
MACHINE CODE
PROGRAM

OR T & T
PR OGEADT

WMMWMQT.CMGIWMIMWM:W



Software 5.2
M

Computer languages A high levet language is one in which a single line of pro-

f machine code instruc-
There are many different computer These ram Gan repqesant many tons o and i ;
Foll e tove groers mputer languages. tions. A low level language on the ather hand is one in

which one line of program corresponds to only oné or
ialHigISve : two machine code instructions.
bILC W (EVEL hgua
Completa the hames of the high level belo Name thysolow |avetle =y
] of the
o @) love langlisges bglow (a;ﬂ-sm-m (mw @ a0 ..
BAS (. C Cagot Bel bl N p
ow 1: 8 table summansmg the various a vantages
ALeol PRIcAL and disadvantages of high levei, low leve! and machine
FORT RAN cemaL code langusges. Complete the tabls.
High level Low teval Machine cods
Advantages 1) Similar to English 1) Only nueds an assembler H Veaufos . L
2 fosy.m e L. notace.M P i LER | 2 does.nek veed bz
...................... 2 fastoemod) el Lo ed
Disadvantages 1) Needs a compiler or 1} Has & large ‘instruction set’ 1) Programs contain many
nagel . 2) Is.ock hman, instructions
2 Very o 1o o
2 slowo, babzes sy | medoile s et el

Operating systoms maximuem efficiency from the hardware. They are often
. . . supplied by the manufacturer and are as important as
These are programs, usually written in machine code, the hardware.

which enable the operator to have two way communi-
cation with the computer and which help to obtain

tha computer

to the operator eg —\_\

THE DPERATING SYSTEM
ACCESSES THE
APPROPRIATE DRIVE

Commands from
the aperator
10 the computer

OPERATING 3 Y | e R, A
SYSTEM - 1
FIRSTJOB AT SWITCH < e v aiecia s
ON IS TO LOAD AND e —
RUN THE QPERATING Connndige owmy R SpRSRATRER SRS A
SYSTEM / :
Muhtiprogrammin
prog 8 program is given an order of P __ __ _ Y.
To make effective use of the M __ __ . Programs are started and stopped depending on the
hardware available at the time and the priority of the
some OP____.-._.._______ S_.._.,__.._..___.__ program.
aliow the concurrent running of several programs. Each -
l . wasted CPU and
inpul device time
" w sted CPU and :
oulput d‘wco 'ume ) /(' l |
G - TIME

RELATIVE TIMES TD INPUT, PHOCESS AND OUTPUT A BLOCK OF DATA
Computers Study and Ravision Sbeets € T. Cross & M. Quickfa)} 1982 Collins ¥ducational : London
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Flowcharts ‘ 105

(see Unit 14.1). The following system flowchart is a simplified version of the computerized
system used:

Data entered
on time-sheets This is mainly data from clock cards
——————————————— giving hours worked, but includes special
Key time-sheet
data

payments etc.

Validate and
sort time .

sheet data =
. \@

time-sheet
file

Report on errors

Updated master file
will replace master
file for next run.
Program Master file contains
employee name,
number, department,

>—ICalculate pay,

Tax tables deduct tax etc hourly rate, tax code,
/ ¢ tax to date etc
Wage slips Program Statistics
Cash analysis for wage

e = T department

Summary for Breakdown of
banks number of notes

J\ and coins

required

Fig. 10.2 System flowchart for a payroll application (see Unit 14)

10.3.3 PROGRAM FLOWCHARTS

A program flowchart is a flowchart showing the sequence of operations performed by a
computer program.
A block diagram consists of rectangular boxes containing messages and with lines connecting
them. A block flowchart of a program shows only its main procedures.
An outline program flowchart shows the general operations carried out by a program. It
should show:
(i) allinput and output operations,
(if) how each type of data is processed,
(tii) the main modules of the program,
(iv) where execution of the program starts and stops. i
A detailed program flowchart shows all operations carried out by a computer program. It
should:
(1) be sufficiently detailed to enable a program to be written directly from it,
(i) avoid language which is too directed towards a particular computer or a particular
programming language.
An algorithm is a serics of instructions or procedural steps for the solution of a specific
problem. A program flowchart is an example of a flowchart which represents an algorithm.
Flowcharts of algorithms have been used throughout this book e.g. Fig. 3.2.
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