ICT2 (AS Module 2) TOPIC 11.5 MANIPULATION AND/OR PROCESSING


· Describe the different modes of operation; batch, interactive, transaction, real-time and identify appropriate contexts for their use. Chapter 24
· Describe the characteristics of processing data in the form of text, pictures, numbers and sound. Chapter 25
DIFFERENT MODES OF OPERATION
Data handling systems make use of one or more processing methods, depending on the requirements of the organisation.  The methods are categorised according to the ways data is controlled, stored and passed through the system; the main categories are

· Batch processing 

· Real-time processing

· Pseudo real-time processing
· On-line processing, including real-time, interactive and time-sharing

What types of transactions can ICT help with?  (See P.131)

· Many organisations have to keep track of millions of transactions per day e.g. using an ATM, buying an item in a store, taking out a library book etc. (see p131)

· Master Files

· Transactions Files
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BATCH PROCESSING P132
An approach to input and processing which closely resembles manual methods of data handling

· Data are grouped together as source documents before being input: 

· Once they are input they are stored as a transaction file before processing, which occurs later. (e.g. orders, payroll time-cards) - hours, weeks or months later. 

· Can only be used for non-interactive tasks.  No user on line to enter data and await output- no keyboard and screen involved.  

· Spooling is common with batched work- spooled output saves time of the main CPU- instead of sending results straight to the printer it saves them on disc or tape.. 

· Delays, which can be often hours or days between collecting the transactions and receiving the results.  

· Opportunities exist for controlling accuracy.  Used when immediate updating of files is not crucial

The typical stages are: -

· Data is usually in large volumes and of identical type - customer orders, current weekly payroll details, stock issues or receipts (groups supplied in sequence at regular intervals)- computer does first job then second then third and so on).- checked with control and hash totals

· Data is keyed off-line, validated and stored in a transactions file.

· Data is verified by double entry. Discrepancies are followed up.

· Transactions file is transferred to main computer.

· Processing takes place.

· Master file is updated.

· Reports are produced  
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Real Time Processing 

· Real time processing occurs when a computer responds instantly to events occurring e.g. aeroplane guidance systems. Speed of the computer allows almost immediate response to external changes e.g. temperature of gas furnace monitored and controlled by a computer.

Pseudo real-time processing (p.133)
· Pseudo real-time processing - then a delay of a few seconds is acceptable e.g. airline booking system.

INTERACTIVE (ON-LINE) TRANSACTION PROCESSING P.133
A VDU is on-line if it is under the control of the CPU.

Entry of data directly into the computer as the transaction occurs rather than saving them for entry at a later date 

a user enters data into a running program and gets results at once, on screen and/or on the printer. 

Reduction in time between collection and processing of data 

Involves multi-access and timesharing. E.g. cashpoint machines, POS terminals

Transactions Processing 

· Clearly defined transactions one at a time - each transaction being processed completely, including updating files before next transaction dealt with - airline booking system.

Information Storage and Retrieval 

· Information is updated in real-time, number of updates and number of sources of updating relatively small. - medical records in a hospital. 

Time-Share Processing 

· Aim to give each user a good response time.  Commonly used where a number of users require computer time for different information processing tasks.

Criteria for choosing a particular Processing Mode P133

	Batch Processing
	Interactive (on Demand)

	Suitable for large volumes of data for which output is not required ‘instantly’
	Transactions must be processed as they arise and require on-line processing

	Suitable for job scheduling
	Where data arises irregularly but where output is required quickly.

	
	Where data is relatively small in volume

	
	Where data originates in different locations.


Processing Different Types of Data.  Chapter 25

Numbers (p.135)

· Computers communicate digitally in a series of 0’s and 1’s (called binary digits).  A string of 8 binary digits corresponds to a character and is called a byte.

	Number Formats
	http://www.webopedia.com/quick_ref/asciicode.asp

	ASCII
	Acronym for the American Standard Code for Information Interchange. Pronounced ask-ee, ASCII is a code for representing English characters as numbers, with each letter assigned a number from 0 to 127. For example, the ASCII code for uppercase M is 77. Most computers use ASCII codes to represent text, which makes it possible to transfer data from one computer to another.



Digitised sound (p.136)

A sound card acts as an interface to convert analogue sound waves to digital characters that a computer can process and back again for output.  The sampling rate tells you how often a digital snapshot of the sound wave is taken – e.g. 44kHz.  The resolution determines how accurately the amplitude can be measured. http://computer.howstuffworks.com/sound-card3.htm for a more detailed description.

	SoundFormats
	http://www.webopedia.com/TERM/W/WAV.html
http://www.webopedia.com/TERM/M/MIDI.html


	WAV
	The format for storing sound in files developed jointly by Microsoft and IBM. Support for WAV files was built into Windows 95 making it the de facto standard for sound on PCs.

	MIDI
	Pronounced middy, an acronym for musical instrument digital interface, a standard adopted by the electronic music industry for controlling devices, such as synthesizers and sound cards, that emit music. At minimum, a MIDI representation of a sound includes values for the note's pitch, length, and volume. It can also include additional characteristics, such as attack and delay time.


Graphics (p.138)

We have studied bitmapped and vector graphics at GCSE – read p.138-139 for completeness.

Bit mapping http://www.webopedia.com/TERM/B/bit_map.html
A representation, consisting of rows and columns of dots, of a graphics image in computer memory. The value of each dot (whether it is filled in or not) is stored in one or more bits of data. For simple monochrome images, one bit is sufficient to represent each dot, but for colors and shades of gray, each dot requires more than one bit of data. The more bits used to represent a dot, the more colors and shades of gray that can be represented. 

The density of the dots, known as the resolution, determines how sharply the image is represented. This is often expressed in dots per inch (dpi ) or simply by the number of rows and columns, such as 640 by 480. 

To display a bit-mapped image on a monitor or to print it on a printer, the computer translates the bit map into pixels (for display screens) or ink dots (for printers). Optical scanners and fax machines work by transforming text or pictures on paper into bit maps.
Vector Graphics
http://www.webopedia.com/TERM/V/vector_graphics.html
Programs that enable you to create and manipulate vector graphics are called draw programs, whereas programs that manipulated bit-mapped images are called paint programs. 

Vector-oriented images are more flexible than bit maps because they can be resized and stretched. In addition, images stored as vectors look better on devices (monitors and printers) with higher resolution, whereas bit-mapped images always appear the same regardless of a device's resolution. Another advantage of vector graphics is that representations of images often require less memory than bit-mapped images do. 

Almost all sophisticated graphics systems, including CADD systems and animation software, use vector graphics. In addition, many printers (PostScript printers, for example) use vector graphics.

	Graphic Formats
	http://www.webopedia.com/DidYouKnow/Internet/2002/JPG_GIF_PNG.asp

	JPEG
	JPG is one of the image file formats supported on the Web. JPG is a lossy compression technique that is designed to compress color and grayscale continuous-tone images. The information that is discarded in the compression is information that the human eye cannot detect. JPG images support 16 million colors and are best suited for photographs and complex graphics.

	GIF
	Short for Graphics Interchange Format, another of the graphics formats supported by the Web. Unlike JPG, the GIF format is a lossless compression technique and it supports only 256 colors.

	PNG
	PNG was developed as a patent-free answer to the GIF format but is also an improvement on the GIF technique. An image in a lossless PNG file can be 5%-25% more compressed than a GIF file of the same image.


PAST EXAMINATION QUESTIONS

1998.4 (4 Marks)

A computer system can be described as being “pseudo real-time system”.

a) Clearly state what is meant by pseudo real-time (2)

b) Give a situation where pseudo real-time is essential, stating a reason why it is needed (2)

(a)
A system that accepts transactions from outside sources (1) and processes it before the next transaction is accepted (1).

(b)
Relevant example, such as, a theatre booking system (1) and related 
advantage i.e. to prevent double booking of seats  (1).

1999.9 (10 marks)

A nationwide chain of retail clothing stores processes its daily sales transactions using a batch system based on a mainframe computer at a central location.

· Outline the flow of data through such a batch processing system. (6)

· The company is considering a change from the batch system to an interactive system.  Describe the advantages and disadvantages of moving to an interactive system.  (4)

 (a) Remote Data Entry [1]

Data input off-line [1]

Transactions collected as batches [1]

Transactions sent / transmitted to central location [1]

Batch /Control totals [1]

Verification of transactions [1]

Validation before processing [1]

Concept of a sorted [1] transaction file [1] used to update a master file [1]

Processing cannot begin until all the data is collected or at regular intervals eg weekly [1]

Note: The most desirable answer would be a flowchart. Flow is required in the question and a candidate will only fail to gain credit if the sequence is clearly inappropriate.

(b) Transactions processed as they occur [1]

Immediate update of transactions [1]

Updates available to all users of the system [1]

Increased security risk [1]

Concept of ‘pseudo’ real time [1]

Additional costs in terms of physical resources e.g. hardware [1]

Staff may require new skills / additional training [1]

More complex backup [1]

2001.1 State two types of data, other than alphanumeric, that can be stored in a computer file. (2 marks) 

NB QUESTION IS STATE
· Date 

· Sound 

· Picture/video/bitmap/graphics/images 

· Binary code/Program 

· Boolean 

· Real Numbers/integers/BCD/Numeric used for arithmetic/currency 

2002.5 A large national bank updates customers' bank accounts overnight with deposits made during the previous day.

(a) Name an appropriate type of processing that the bank could use for this operation. (I mark) 

(b) Give three features of this type of processing. (3 marks)

a. Batch processing

b.


· it can be run without intervention from the user 

· Batchesof deposits/data will need to be collected/keyed in off line (1)

· then processed periodically(1)

· the processing/output is not time critical

· processing is done when the system is least used

· Records of deposits/data will not to be up to date at all times. (in fact it cannot be with current banking systems)

· Large volume of documents allof the same type

· Use of hash/control totals (to ensure integrity of data)

· Allow use of serial storage media e.g. magnetic tape

January 2001.8 A college uses a computer-based batch processing system for keeping the students’ records. The students provide their details, or changes to their existing records, on pre-printed forms. The completed forms are collected into batches ready to update the master files. These occur every night at certain times of the year, and once a week at other times.

(a) Explain what the term batch processing means. (3 marks)

(b) (i) Give one advantage of batch processing to the college. (1 mark)

(ii) Give two disadvantages of batch processing to the college. (2 marks)

The college decides to install a transaction processing system with which student records are keyed in online by a clerk.

(c) Explain what the term transaction processing means. (3 marks)

8 Topic 11.5 Manipulation and/or processing

(a)

• all data is collected together

• over a set period of time/into batches of a set size

• to be processed in one computer run

• without any human intervention

• Large volume of documents all of the same type

MAX 3 marks 3

(b) (I)

• processing can be done when computer system is quiet

• requires less staff

• requires less hardware i.e. interactive terminals

MAX 1 mark 1

(b) (ii)

• run may fail/not all students details updated if forms are incorrectly completed/lost

• details may be out of date for up to a week

• error corrections may take further week

MAX 2 marks 2

NB Allow reverse for (i) and (ii) but no repetition

(c)

• Deals with each set of data as it is submitted

• Each transaction is completed

• Before the next is begun

MAX 3 marks 3

January 2002.4. A mail order company is using an interactive, transaction processing system for its computerized telephone ordering system.  Explain what is meant by the terms interactive processing and transaction processing. (4 marks)

Interactive processing:

• Dialogue between user and system

• System responds to each input straight away

Transaction Processing

• Each item of data is dealt with as it is submitted

• Each transaction is completed

• Before the next is begun

June 2003.3 (4 marks)

Name the mode of processing that would be suitable for each of the following ICT systems:

a. monthly payroll

b. controlling a chemical process

c. cinema ticket booking
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