Unit 6 Element 1

6.1.1 - Describe The Categories Of Software 
Applications software

This type of software allows a user to do something on a computer, for example writing a letter, make a flyer for their company or make a database of clients for mailing purposes. A few examples of application software is -

· Microsoft Word (Word processor)

· Access (Database)

· Serif Pageplus (DTP)

· Quake (Leisure program)

· Excel (Spreadsheet)

Operating systems

This is what allows a computer to do things, you cannot run on the CPU and BIOS alone, as your computer wouldn't actually do much, so you have operating systems loaded on to the computers hard drive. The purpose of the operating system is to allow the user to load programs and perform operations like copy, move and delete on files. There are many different types of operating systems available to the public, for example MS-DOS, UNIX, and MAC DOS. These operating systems although similar in the way they work, they are not compatible.

Utilities 

This type of software allows a user to complete tasks, for example copying a file from one disk to another, or formatting a disk.

User interface software
This software includes procedures to manage the way in which information is presented to the user. We call this type of software the Human Computer Interface. Much emphasis is placed on the aspect of a program, that is, the flexibility and ease with which the user interacts with the running application. This includes both the actions associated with input and the format with which the output is presented.

User interface software includes command driven interfaces such as that used in MS-DOS, menu driven interfaces which are typically provided by applications running under MS-DOS and user interface management systems. The latter is usually provided by means of a window based interface, the purpose of which is to provide a consistent interface across numerous applications. Such applications use the same standard input and output interface routines to accomplish this goal. This approach aids program development by eliminating the need for different developers to re-invent such routines.
Languages

We need to provide program developers with the correct tools to help them produce further programs. A programming language is such a tool. It permits the easy definition of the instructions and the order in which such instructions are to be executed to derive a desired outcome.

Program Generators

The user specifies the program parameters to the program generator, they should not be concerned how the program achieves this just that it does. The program generator is designed to provide solutions to programs that it has already been programmed to solve, it does this by referring to segment code. The generator cannot solve problems it was not designed to do.
Database management systems

This refers to software that provide the management of data in the form of a database. The program should provide the user with the ability to - 

· Identify relationships and cross reference

· Query the stored data

· Reorganise the database

· Amend information stored in the database

· Enter new information

· Define the structure of entities associated with a stored database.

6.1.2 - The Purpose of applications software
Use For Common Data Processing Tasks

Software should provide the user with the ability to a range of common tasks, it would be inefficient to develop one program to do one explicit task and another to provide a variation of it.

System Control

An operating system like, MS-DOS or UNIX is a example of system control, they need precise instructions to complete activities correctly. The user and the program need the ability to control the system. Things like the control of memory and resource allocation would be a example of controlling the system.

Simplification Of User Interface

It is essential for the programmer to simplify the users interface, because if they had a hard to use interface people would not buy there software and they would loose money. The needs of a user differ a lot from the developers needs. 

Software production

The developer of programs needs to make things easy for the user, but this leads to problems for them in the past. The software didn't exist to make life easier for them so they had to make it, this involved-writing software routines and re-inventing the procedures.
Creation and conversion of code

A programmer creates code that a CPU will understand, this must exist in either machine code or binary. The program developer needs to be able to create their program in a readable text form this is achieved in text editors. They then must convert the text into something the CPU will understand, this is done via a compiler or assembler and linkers,
Management Of Shared Data

This is when a user or users can access the same file to be changed. You can do this over a network, you just load up the same file on the computer. Problems arise when people come to save things as files are over written by the newest save so network operating systems have to be able to get around this problem. Also  the network operating system can check to see whether a users has been given access to that file if not the system will deny access.
Documents
You can process documents on programs like Microsoft Word, into just about any format you want to. Things like CV's, reports, books just about anything that requires text. A example of Microsoft Word is displayed below.

Word Processing – Microsoft Word

You can import bits from other programs into a word processor so you can have pictures, diagrams and spreadsheet information displayed in the program as well.

Numeric - To process numeric data, you can use a program like Microsoft's Excel, this is a spread sheet program, it allows you to enter numeric data, and do various things with it like make a graph, add, subtract, divide etc. A example of a spread sheet is shown below. Excel can export spreadsheets to other programs like Word or Lotus Ami Pro.

Spreadsheets – Microsoft Excel
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A spreadsheet consists of a collection of rows and columns. Each cell has a cell reference and it is shown in the form of a table. Each cell can denote some text, numeric information or the formula associated with a calculation. It is very easy to do sums in a spreadsheet package. E.g… If you put the number 10 in cell A1 and the number 12 in cell A2 you could put this formula ( SUM=(A1+A2) ) in cell A3, and you would get the answer in cell A3. it would look like this:
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Spreadsheet packages are very useful for producing invoices and doing complicated sums.


Graphics – Microsoft Powerpoint
Graphical processing provides the user with the means to create and manage amendments to information. This information may include a collection of drawing objects such as lines, boxes, circles, arcs, text and pictures. It also provides for diagram editing in the same manner as a word processor does for text editing. However, additional features permit the user to develop a presentation where each diagram represents a slide within a collection of slides making a slide show.
Structured  Data – Microsoft Access

This is a database manager permitting the storage of information in a logical manner for subsequent querying. Firstly, the user must design and declare the format with which data is to be stored. The user may interrogate this information using a query upon the data stored in the database. But as well as providing the usual database design and query facilities, it provides additional facilities permitting the stored information to be integrated into other packages. Databases are mainly used by companies keeping a record of stock or customers, and also staff details. 

Modelling

Without having to produce a final or physical product, application software can be used to:

· Model or simulate a real situation or system;

· Provide a simplified version of a process.

This software representation can be used for analysis purposes, permitting the model to be refined to a satisfactory form prior to being committed to a final production form. 

Modelling software covers many diverse applications including mathematical, medical and solid object modelling. Solid modelling techniques permit designers to model three-dimensional objects and scenes under differing conditions. E.g.… wind-tunnel testing of aircraft wing components or car bodies. Instead of producing prototypes and submitting them to testing, a software model can be produced to represent the process. 

Controlling

Any piece of software, which controls the management of a device is known as control software. Although the central intelligence and overall system management of a computer is provided by the computer’s processor, a system will invariably include devices such as a hard-disk and a display screen. Through the use of the operating system software, the processor controls the flow of information around the system between the various attached sub-components. Any peripheral or supporting device will be attached to the computer system by an interfacing controller. These controllers obtain their ‘intelligence’ by the logic, which is programmed into them and/or the software associated with them.

 A domestic automatic washing machine may include a microprocessor based piece of control software managing such as functions as water levels during wash cycles, water temperatures, wash functions and the management of the spin speed depending upon the drum loading.

Here are some other devices, which use control software:

· Audio CD-Players;

· Laser printers;

· Photocopiers;

· Programmable Microwave ovens;

· Electronic gaming machines;

· Lift or elevator management;

· Televisions and Video Cassette Recorders.

Expert systems

An expert system is a software package providing the end-user with access to a computerised form of the human expert to obtain a solution to a specific problem. Generally, for a given field of expertise, the package represents both the knowledge base of the equivalent human expert and a set of decision-making procedures used by the equivalent human expert, that is, it tries to copy the thinking process using the same information as a human.


When the package is run, it can act out the decision making process of the human expert and draw conclusions based upon the answers supplied in response to a consultation or question and answer session. Each user response causes the system to re-evaluate it’s decision making process in order that a subsequent question reflects those answers previously provided. A point is reached by the expert system whereby it is able to make an assessment of the problem.

An expert system is only as good as the knowledge base and decision making rules it is provided with. If there is a flaw in the information, then the overall system is flawed. A typical program developer does not undertake the development. Suitable human experts whose knowledge base in the relevant field is of an accepted or recognised level of expertise must aid the development.

Expert systems have been developed in subject areas such as:

· Medical diagnosis;

· Law;

· Financial investment.
6.1.3 - Features of a computer program
Code

The code of a computer program is a set of instructions which when translated and input in to the computer, the computer understands and executes the instructions. These are put into order as they wouldn't work properly otherwise. To get even a simple program to work you need to know what variables and outputs you would need for example, a program which calculate the amount of interest you will gain from a investment over a set period of time, you would need to know how long the investment is staying in the bank, how much interest is being put on and the amount in the account. To obtain the overall calculation you would have to store the variables in memory, perform the calculations and return a value.

Data types

When you program on a computer in languages like Pascal and Assembler you can declare variables to store numbers and text, each one of these takes up a set amount of memory (see diagram), the user will assign a name to this variable, but it won't be processed as the computer cannot process this data very well.

Data Type
Range min
Range max.
Number of bytes

Byte
0 
255
1


Shortint
-128
127
1


Word
0
65535
2


Integer
-32768
+32767
2


Longint
-2147482648
+2147483647
4


Real
2.9E-39
1.7E+38



Boolean
True/False

1


Char
Single Character

1


String
String of Characters

1 + string length


Data types in Pascal

Data structure - See 6.2.4
Method of translation

There are two ways of translating your code into something the computer will understand, you can either compile or assemble it. Compiling the program takes all of the program in one go and makes it understandable, where as a assembler takes a line by line conversion.

Constructs

There are three basic control structures that a programming languages uses these are -

· Sequence
· Selection
· Iteration
Using these a program can be formed.

Sequence

This is what is generally used in programs it involves the program being executed one instruction after another.

Selections

These are used to select things that will change the program in some way, IF statements are a example of this.

Iteration

These are used to repeat things many times, Repeat Until commands are a example of this.

6.1.4 - Different modes of operation
Commands

There are three different modes of operation, these are

· Command
· Menu
· Graphical Interface (GI)
Every way of interacting with a program falls into one of these categories.

· Function Keys - Command 
· Character Keys - Command
· Multiple Keys - Command
· Menu - Menu
· Object, Picture, Icon - GI
Function Keys

These are usually associated with help files and special functions like spell checkers.

Character Keys

These are used for typing words and numbers into a program like Microsoft's Word, when you press a key on the keyboard it returns a ASCII value to the computer which is displayed on the screen.

Multiple Key Combinations & Menus

Multiple key combinations are normally associated with menus as you have fast access to commands via them (see diagram).

Example Menu

You can also open the menu via a mouse, by clicking on it and choosing you option.

GI

These are things like icons in Windows, you can double click these and the open or run files, most of the time you select them be using the mouse, but you can also select them by using the TAB key.

An example of an icon

Unit 6 Element 2
6.2.1 - Programming environments
Programming language

Programs used to be developed by following three stages - 

· Text Editor

· Translator

· Linkers

Step 1 - The text that you enter, had to be done in a text editor, these were saved to disk to be translated by a separate program.

Step 2 - After you have saved the program from the text editor, you run the translator, if the code is valid the associated object module will be created, if any errors were discovered a error log will be produced and no object module will be made. The programmer will then be required to repeat steps 1 & 2 until they get valid code, even this is no guarantee

Step 3 - This allows you to make a fully functional and executable program, provided the programmer has indicated all of the object modules otherwise it won't work properly.

Modern program languages i.e. Borland Pascal now integrate all of the above in to one package, this save time in the long run as you don't have to keep loading new programs up when you make the program.

Special programming Languages

These are high level design tools (either textual or diagrammatic). They are used to identify and define the users requirements. Subsequent processing of this generates a valid representation of the original requirements in the form of a series of statements.

Automated application software routines

Most programs provide the user with the chance to put repetitive tasks into a form of code called a Macro, these are normally assigned keys to set them in motion.

6.2.2 - Features of program execution

Run time system

A run time system is represented by the complete hardware (CPU, printer etc. ) and software being run on the active system.

Executable file

These sorts of files are represented in DOS by .EXE and .COM files, however just changing the file extension of a file will not making executable though, this can only be done when a programmer programs a file to be executable.

6.2.3 - Program constructs

Sequence

In programming this is when a program is set-up to run a program running the commands line after line, this is the most common way of programming, although it is not possible to make a program that is worth using just by sequences alone.

Selection

This is used to change the program in some way, for example if the program came to a IF statement and the value returned was false then the program would continue and ignore the IF statement, if the statement was true then it would execute what was in the IF statement.

Repetition

This is used to repeat things a number of times, for example if you needed the program the print something on the screen until a key was pressed you use a Repeat Until statement.

6.2.4 - Describe Data Types
Integer

These are whole numbers, so they don't have decimal places, a example of a integer would be 78.

Real

A real number is a number which has got a decimal place on it, for example 6.565.

Character

Is the data used in word processing packages, the bulk of the data held on many computer systems is in text format (which humans understand) . Data entry is normally via the keyboard  and text is stored in standard formats such as ASCII or EBCDIC.

String

This data type holds a set amount of characters and numerical data, the users sets it up with a String[255], statement in Pascal.

Boolean

This type of data only takes two values  which can be described as True or False, On or Off.  A data type that can take only one of two possible values is also known as a logical data type.

Constant

This is a value that the computer can call upon to read, but cannot change in any way, for example if you were making a program for telling you the date, you would set constants up for the amount of months in a year and days in the month, as these never change.
Variable

This is used by the programmer for storing data which can change anywhere during the program, for example the name of a person, you could get them to type in their name at the beginning of the program, the program will finish and a new user will come along, you will need the name as a variable as the user might be different.

Data Structures

A data structure is a collection of individual data items grouped together to provide a new composite form. Such forms are used as:
String

A string is defined as a collection of characters, the structure of the string is a simple array (see diagram below). The string must be unassigned to anything to start with, if you put the word Turbo Pascal String in the string it would be represented as below. The first element of the string  would contain the letter T, the second u, the third b and so on.
Arrays

An array is like a group of identical little bits attached to each other in a fixed position so that they can be moved round as a group.  Arrays can be defined as any simple variable type, such as Integers, real, and strings. Data is stored for example in a string, the fist bit would contain the size of the string, the rest would store the data structure.  Example of a 

nineteen element string
         Size                                                 String Data
       19     T     u     r     b      o           P     a    s    c    a    l           S    t     r     i   n    g

      ( 0 )  (1)  (2 )  (3)

Records

If you considered a person's personal details such as their surname, initials, title, age in years, address, home telephone number and works salary.  Each individual piece if information may be represented as separate data items of different data types.  When the data elements being processed are related it is better to use a more composite data structure to define them and indicate the association which binds them together.  This way a single record may represent a person's personal details.  Unlike an array which comprises of many occurrences of the same data type, a record comprises of a group of associated data elements each denoting a field within the record.

Table

Come back to---------

6.2.5 - Describe The Expressions And Operators
Arithmetic 

+ This means to add things together, e.g. 1+1 = 2

- This means to take things away, e.g. 1-1=0

/ This means to divide things, e.g. 2/6 = 3

* This means to multiply things, e.g. 2*3 = 6

^ This mean to the power of, e.g. 3^2 really means 300

Relational

= This means equals, e.g. 10+2=12

> This means greater than, If a > 10 then
< This means Less than, if a < 10 Then

<> This means equal to, If a <> 10 then

<= This means equal to or less than, If a <= 10 then

>= This means equal to or greater than, if a >= 10 then

Logical

These are used in logic gates

NOT, This basically means to reverse things, e.g. 

AND, This means that two inputs must be 1 before you get a 1 output, e.g. If A=Pete and A=Spencer then........

OR, This means that one or both can be 1 to get a 1 output, e.g. If A=Pete Or A=Spencer Then.......

Unit 6 Element 3

6.3.1 Describe the purpose of using automated procedures

Repetitive routines

When a user has to repeat a operation over and over again, developing a macro is a logical course of action, as this is a fast and efficient way to complete the task, with very little errors involved (if you do it right in the first place).

Templates

These are documents that are pre set out, for example a C.V. if you are creating CVs for people on a regular basis you would not want to be typing in the same headings from scratch every time, e.g. Name, Age etc. You have a template document that would have all the headings already on them, this will save you a lot of time in the long run.

Calculations

These are only useful if the calculations if different inputs and be applied to the input. You could put commonly used calculations into procedures in a Pascal program, but with different inputs from elsewhere in the program.

File Management activities

This lends itself to automated procedures, for example if a user needs to backup files at the end of the day, a batch file could be used to back the files up a the end of the day or week, without the knowledge of the technicalities of file management itself.
User menus

These display various options for the user to select, they may take the form of drop down menus of pop up menus, once these have been made they can be standardised so that a user can easily use another menu by the same company but different programs.
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6.3.2 Describe facilities available for creating automated procedures

To create automated facilities there are many programs available - 

Macros

You can use programs like Word, Claris Works & the lotus suite, these all have macro facilities available, you can create them either by recording them or typing them in with a special language that they have got.

Batch files

These can be created by using any text editor, they are a set of instruction that are executed on after the other, unless the user tells it not to, see below for a example batch file.

Programs

These are bits of code that a user can execute, they are normally written by other people and bought by the user, a example of a program is written below. They are more versatile that batch files and allow the user to do more things.
6.3.3 Produce a specification for automated procedures

Task 1
From the DOS prompt create a menu system which allows the user to 

· Run ScanDisk;
· Start Microsoft Word;
· Play a game;
· Use MS-DOS;
· Run the FTP client for Dos.
· Task 2

· Write a program which will

· Ask the user to input the number of hours worked during the week
· Calculate gross wages based on the following criteria
· 37 Hours at the basic rate of £5 per hour
· Over time paid at £7 per hour
· Write to the screen the gross wages
· Re-prompt for the number of hours worked
· Allow the user to exit the program by pressing Q………
6.3.4 Create automated procedures to meet specification

Program Wages;

uses dos, crt;

Var

   Hours : real;

   money : real;

   basic : real;

   basic1 : real;

   overtime : real;

   choice : char;

Procedure enter;

begin

  clrscr;

  write('Enter Hours : ');

  readln(hours);

  clrscr;

end;

procedure calculate;

var

   basic2 : real;

   basicwage : real;

   overallwage : real;

begin

clrscr;

basic := 37;

basic1 := 5;

overtime := 7;

IF hours > basic then

  begin

    basic2 := hours - basic;

    basicwage := basic * 5;

    overallwage := basic2 * 7 + basicwage;

    clrscr;

    gotoxy(24,10);

    write('Hours: ',hours:3:2);

    gotoxy(24,11);

    write('Overtime: ',basic2:3:2);

    gotoxy(24,12);

    Write('You Have Earned œ ',overallwage:3:2);

    gotoxy(24,14);

    write('Press Any Key To Continue');

    readln;

  end;

IF hours <= basic then

   begin

     overallwage :=  hours * basic1;

     gotoxy(24,10);

    write('Hours: ',hours:3:2);

    gotoxy(24,11);

    write('Overtime: ',0);

    gotoxy(24,12);

    Write('You Have Earned œ ',overallwage:3:2);

    gotoxy(24,14);

    write('Press Any Key To Continue');

    readln;

   end;

   clrscr;

end;

begin

clrscr;

Repeat

write('Press E.nter Hours, C.alculate & Q.uit : ');

readln(input, choice);

choice := upcase(choice);

case choice of

  'E' : Enter;

  'C' : calculate;

end;

until choice = 'Q'

end.
:start

@echo off

cls 

echo.                  ***************************

echo                   *  A ScanDisk                             *

echo                   *  B Quake 2              
       *

echo                   *  C Start Microsoft Word 
       *

echo                   *  D Use MS-DOS           
       *

echo                   *  E FTP                  

       * 

echo.                  ***************************

echo.

choice /c:ABCDE  Choose A Option

If Errorlevel 5 goto ftp

If errorlevel 4 goto Msdos

If errorlevel 3 goto msword

If errorlevel 2 goto quakey

If errorlevel 1 goto scan

:Msdos

goto endit

:msword

win \\Dr_apps\msoffice\Office\WINWORD.EXE

goto end

:quakey

cls

Echo Sorry Quake 2 is Unavailable On This System

Pause

goto end

:scan

Scandisk

Pause

goto end

:ftp

ftp

Pause

goto end

:end

goto start

:endit

cls

command

:end1

6.3.5 Evaluate automated procedures
The menu batch file advantages are that it save the user time when loading programs, for example to load Microsoft word the user would have to enter something like - 

Win \\Dr_apps\msoffice\Office\WINWORD.EXE, this would load windows and word up, with the batch file the user just presses one button. The disadvantage of the batch file is if you move a file or something you will have to change the batch file to match the new path, also the batch file is only a text file so it is very easy to change, so it would have to have some form of protection.

The program for working out wages, is much faster than using a calculator because all of the information is all ready there except the hours that the user has worked, there for making it faster. To improve the program you could allow the user to enter and extra's that they might be earning, for example at Christmas the user might be getting time and a half or double time, this would need to accounted for, but to do this in the program you have to rewrite it again.
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