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Competency Level Contents 
1.5     Analyses the activities of data 
processing. 

▪ Steps in data processing:  

• Data gathering 

• Data validation 

• Data processing  

• Data output 

• Data storage 
 

▪ Data gathering methods:  

• Manual methods  

• Semi-automated 

• Automated methods 

• Tools - (OMR, OCR, MICR, card/tape readers, magnetic 
strip readers, bar code readers, sensors and loggers) 

▪ Data validation methods:  

• Data type check  

• Presence check  

• Range check  
▪ Modes of data input  

• Direct and remote  

• Online and offline 
▪ Data processing 

• Batch and real time  
▪ Output methods 

• Direct presentation to the user 

• Storing for further processing 
▪ Storage methods 

• Local and remote storage (cloud)  

• Short- and long-term storage 
  

 

 

 

 

 

 

 

 

 

Lesson 1- Explores the basic concepts of ICT together with its role and applicability in today’s 
knowledge-based society.  

Lesson 1.5 - Analyses the activities of data processing.  
 

Advanced Level Information & Communication Technology 

Ishani Narahenpita (B.Sc. Sp. (Hon) IT, M.Sc. (IT)) 
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Data-processing refers to the process of transforming raw data into useful information. 

 

 
 

1. INPUT 

It is the process in which collected data is given to computer. Input step can be further divided into following steps: 

 

i) Planning 

Here objectives of data processing are defined. For example, in examination system, objective is to process student 

examination data to get result. 

ii) Data Collecting 

Here data is collected. Data is the raw material for data processing. This must be accurate for getting accurate results. 

 

Input

•Planning

•Data collecting

•Input

•Validation

Processing

•Classification

•Sorting

•Calculation

Output

•Testing

•Storing

•Output

•Feedback

•Sharing

1. Input 

2. Processing 

3. Output 
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Data gathering can be done using: Interviews, questionnaires and observation can be done in order to collect 

data. 

 

iii) Input 
 Here data is entered into computer. 

 

 

 

 

 

iv) Validation 

Here collected data is validated to determine whether it is valid for processing. For example, marks must be in numeric 

form. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Enter the mark Twenty Five 

Insert 

Error 

Only integers are allowed! 

Enter the mark 72.5 

Insert 

Error 

Only integers are allowed! 

Enter the mark 102 

Insert 

Error 

Please enter a valid mark 

Enter the mark -5 

Insert 

Error 

Please enter a valid mark 

Enter the mark  

Insert 

Error 

Mark is compulsory! 

Enter the mark 87 

Insert 
Submitted! 

Data can be input manually using keyboard 

as well and using automatic methods like 

OMR, OCR, MICR, card readers, magnetic 

strip readers, bar code readers and sensors 

etc. Refer 2.2 note for data input devices. 
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2. PROCESSING 

Now data is ready for processing. We process collected data to convert into information. Some important activities in 

processing are as following: 

 

i) Data Classification 
Here data is classified into different groups or sub-groups. So that it can be handled easily and separately.  

 

ii) Data Sorting 
Here data is arranged in some order. So that it can be accessed quickly. For example, we can sort student data by Index 

number or name. 

 

 

 

 

 

 

 

iii) Data Calculation 

Here arithmetic and logical operations are performed on data to get the required result. For example total marks of each 

student are calculated. 
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3. OUTPUT 

After completing the processing, output is received. Output step involves following steps: 

i) Testing 

The results are tested to find if they are according to requirements. And any errors are removed. If results are not 

satisfactory then we repeat above-mentioned steps again and again until the accurate results are found. 

iii) Storing results 

The results are stored properly on secondary storage devices for future use. Refer 2.2 note for data storing devices. 

iv) Output the result 

Here output is produced as softcopy on screen or as hard copy as printout. Information is sent to different places as 

needed. Refer 2.2 note for data output devices. 

v) Feed Back 
In this step we take comments from users about output results. If results are not satisfactory then we repeat above-

mentioned steps again and again until the accurate results are found. 

1.5 Data Validation and Verification 

Introduction 
Once you have collected some or all of your data you will need to enter it into your system. It is at this point where 
many different types of errors can occur. Basically, if you enter data which contains mistakes and errors then you will 
always get error laden results. 

To date there is no 100% guaranteed foolproof method for entering data into a system which is completely error free. 
However, there are techniques that you can use to help you reduce the errors to a minimum. 

Two of these techniques are called Validation and Verification.  

Validation 
Validation is one way of trying to reduce the number of errors in the data being entered into your system. The 

validation is performed by the computer at the point when you enter data.  It is the process of checking the data 

against the set of validation rules which you set up when developing your new system. 

 

Range Check 

A range check is commonly used when you are working with data which consists of numbers, currency or dates/times. 

A range check allows you to set suitable boundaries: 

E. g. Valid range of a subject mark should be less than or equal hundred or greater than or equal zero. 

 

 

 

 

Enter the mark. 102 

Insert 

Error 

Please enter a valid mark 

Enter the mark. -5 

Insert 

Error 

Please enter a valid mark 
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Type Check 

When you begin to set up your new system you will choose the most appropriate data type for each field. 

A type check will ensure that the correct type of data is entered into that field. 

For example, entering marks in string format, it will prevent utilizing particular mark for further calculations. 

 

 

 

 

Presence Check 

There might be an important piece of data that you want to make sure is always stored. For example, a school will 

always want to know an emergency contact number, a wedding dress shop might always want a record of the brides 

wedding date. 

 

 

 

 

A presence check makes sure that a critical field cannot be left blank, it must be filled in. If someone tries to leave 

the field blank, then an error message will appear, and you won't be able to progress to another record or save any 

other data which you have entered. 

The image above shows a typical online data entry form. The asterisk to the left of the field usually means that you 

must fill it in, whereas the absence of the asterisk in the mobile field indicates that this is optional. 

Check Digit 

This is used when you want to be sure that a range of numbers has been entered correctly. There are many different 

schemes (algorithms) for creating check digits. 

This calculation has been included only for understanding purposes. 

For example, the ISBN (International Standard Book Number)-10 numbering system for books, makes use of 'Modulo-

11' division to ensure the accuracy of the range of numbers entered by the user. 

Consider the ISBN number: 1 84146 201 2 

The check digit is the final number in the sequence, so in this example it is the final ‘2’.  The computer will perform a 

complex calculation on all of the numbers and then compare the answer to the check digit.  If both match, it means 

the data was entered correctly.  

 Step 1: Remove the last digit from the ISBN number. 

ISBN 1 84146 201 2 
In the above example, the last digit would be the 2. 
 

Enter the mark Twenty Five 

Insert 

Error 

Only integers are allowed! 

Enter the mark *  

Insert 

Error 

Mark is compulsory! 
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Step 2a: Write out the remaining numbers starting from the right hand side number in the ISBN. 

ISBN 1 8 4 1 4 6 2 0 1 

 

Step 2b: Put a 10 underneath the first number, 9 under the second etc. 

ISBN 1 8 4 1 4 6 2 0 1 

Code 10 9 8 7 6 5 4 3 2 

 

Step 2c: Multiply the number by the code underneath it 

ISBN 1 8 4 1 4 6 2 0 1 

Code 10 9 8 7 6 5 4 3 2 

Result 10 72 32 7 24 30 8 0 2 

 

Step 3: Add the results from the bottom row together: 

10 + 72 + 32 + 7 + 24 + 30 + 8 + 0 + 2 = 185 

 

Step 4: Divide the total by 11 and record the remainder. 

185 divides by 11 = 16 with 9 remaining. 

 

Step 5: Take the remainder away from 11. 

11 - 9 (the remainder from step 4) = 2 

 

Step 6: Compare the answer from step 5 with the original check digit that you removed in step 1. 

Step 5 answer = 2 

Step 1 check digit removed = 2 

If the numbers are the same then the check digit has confirmed the original numbers were entered correctly. 

 

Length Check 

Sometimes you may have a set of data which always has the same number of characters. 

For example, a Sri Lanka land and mobile phone number has 10 characters. 

A length check could be set up to ensure that exactly 10 numbers are entered into the field. This type of validation 

cannot check that the 10 numbers are correct, but it can ensure that 9 or 12 numbers aren't entered. 

 

 

 

 

Phone Number 011445834 

Insert 

Error 

Invalid Phone number! 
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Verification 
It was mentioned earlier that validation cannot make sure data that you entered is correct, it can only check that it is 

sensible, reasonable and allowable. However, it is important that the data in your database is as accurate as possible. 

Verification can be used to help make sure that the data in your database contains as few mistakes as possible. 

 DEFINITION: Verification means to check that the data on the original source document is identical to the data 
that you have entered into the database or document. 

 

Whenever data is manually entered into the system there is a chance that an error will be made. This might be because 

the person misreads what is written on the source document or perhaps mis-hears what the customer tells them over 

the telephone. Long codes made up of numbers or letters that have no particular meaning to the person keying in the 

data are particularly vulnerable to error.  

Transcription Errors 

An example of a transcription error might be entering 'Smyth' instead of 'Smith' 

Transposition errors 

Transposition errors occur where the person entering the data accidentally changes the order of numbers or letters.  

For example, 89 might be entered as 98 or 'Smith' might be entered as 'Smiht'. 

Verification can be performed in a few ways: 

1. Entering the data twice. 

 

Inert password  

Confirm Password 

Think about when you choose a new password, you often have to type it in twice. This lets the computer check 

if you have typed it exactly the same both times and not made a mistake.  It verifies that the first version is 

correct by matching it against the second version. Whilst this can help to identify many mistakes, it is not ideal 

for large amounts of data.  

• It would take a person a lot of time to enter the data twice. 
• They could enter the same mistake twice and so it wouldn't get picked up.  
• You would end up with two copies of the data. 

2. Checking the data on the screen against the original paper document 

3.  Printing out a copy of the data and comparing the printout to the original paper document. 

 

 

 

 

Enter the mark. 48 

Insert 
Submitted! 
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Batch vs Real time data processing 

Batch 

Batch data processing is an efficient way of processing high volumes of data is where a group of transactions is 

collected over a period of time. Data is collected, entered, processed and then the batch results are produced.  

E. g. Credit card transactions 

 

Real time processing 
Real time data must be processed in a small time period (or near real time). E. g. ATMs transactions. 

 

 
 
 
Modes of data input 

o Direct and remote  
o Online and offline  
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Remote Data Input 

 

  

Remote data entry using internet connection.  Remote data entry without using internet connection. 

 

Entering data to a remote computer using a local computer/ device. Data is stored in remote computer’s 

hard disk space using an internet connection or without using an internet connection. 

Direct Data Input 

 

Input data directly to the computer/ device which is being used by live-ware.  

Online Vs Offline data input 

• Online 

Online data entry is the entering of data to a particular database with the utilization of internet services. 

• Offline 

Off-line data entry includes the entry of data to a certain database without using any internet service. 

 

 

Wide Area Network 
Local Area Network 

Data entering PC 

Data receiving PC with database. 

Data entering PC 

Data receiving server with database. 
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Storage Methods 

Local Storage 

Local Storage includes physical hardware such as internal/external hard drives, flash drives, and CDs. As its name 

suggests, local storage is kept nearby. Refer 2.2 note for further details about storage methods. 

Here are several pros and cons of using local storage. 
Pros 

Inexpensive 
Easy to use. 
The data is under your control. 

Cons 
Your data isn't accessible unless you have the hardware with you. 
External hard drives or CDs can fail or break. 
Can be stolen. 

 

Cloud storage   
The term Cloud refers to a Network or Internet. A Cloud is present at a remote location and provides services 

over a network. The physical storage spans multiple servers (sometimes in multiple locations), and the physical 

environment is typically owned and managed by a hosting company. These cloud storage providers are responsible 

for keeping the data available and accessible, and the physical environment protected and running. People and 

organizations buy or lease storage capacity from the providers to store user, organization, or application data. 

Benefits and Disadvantages of Cloud Storage 
There are many benefits to using cloud storage, most notable is file accessibility. Files stored in the cloud can be 
accessed at any time from any place so long as you have Internet access. Another benefit is that cloud storage provides 
organizations with off-site (remote) backups of data which reduces costs associated with disaster recovery. 
 
There are reference models on which the Cloud Computing is based. These can be categorized into three basic 
service models as listed below:  
 
Unfortunately, the biggest disadvantage to cloud storage is that users are limited by bandwidth. If your Internet 
connection is slow or unstable, you might have problems accessing or sharing your files. Organizations that require a 
large amount of storage may also find costs increase significantly after the first few gigabytes of data stored. 

 

Further details about cloud storage are in 2.4 – computer memory. 

 

https://en.wikipedia.org/wiki/Storage_virtualization
https://en.wikipedia.org/wiki/Server_(computing)
https://en.wikipedia.org/wiki/Internet_hosting_service
https://en.wikipedia.org/wiki/Availability
https://en.wikipedia.org/wiki/Data_access

