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Heinemann Information Processes and Technology: 
HSC Course

The answers below are, in many cases, only a brief guide to a full answer. Some of the answers in the learning activities have not been provided as they involve the student investigating, forming opinions, working in a group or completing practical tasks on the computer. 

Chapter 4: Transaction processing systems

Exercise 4.1

1
A transaction processing system (TPS) collects, stores, modifies and retrieves the transactions of an organisation.

2
TPS differ in character from other types of information systems in that they support business operations. They must be designed in conjunction with the organisation’s procedures.

3
Four important characteristics of a TPS are:

Rapid response―fast performance with a rapid response time is critical.

· Reliability―a breakdown will disrupt operations or even stop the business

· Inflexibility―TPS wants every transaction to be processed in the same way regardless of the user, the customer or the time of the day.

· Controlled processing―the processing in a TPS must support an organisation’s operations.

4
Batch transaction processing collects the transaction data as a group or batch and processes it later. It has a time delay. Transactions are collected and held for processing until it is convenient or economical to process them.

5
Three disadvantages of batch processing are:

· All processing must wait a set time. The processing schedule is predetermined.

· Errors cannot be corrected during processing.

· Sorting transaction data is expensive and time consuming.

6
Real-time transaction processing is the immediate processing of data. It provides instant confirmation of a transaction but does require online access to the master database for updates.

7
Concurrency ensures that two users cannot change the same data at the same time. That is, one user cannot change a piece of data before another user has finished with it. Atomicity ensures that all of the steps involved in a transaction are completed successfully as a group. If any step fails, no other steps should be completed and the transaction should fail.

8
The main disadvantage associated with real-time processing is the tremendous expense. Both the hardware and software costs of this type of processing exceed those of batch processing.

9
A TP monitor is software that allows the transaction processing application programs to run efficiently. It manages the sequence of events that are part of a transaction. A TP monitor provides a standard interface between input devices (such as terminals), the transaction processing application programs and the DBMS.

10
Real-time processing has fewer errors than batch processing as transaction data is validated and entered immediately. With batch processing, the data is organised and stored but not validated until processing to update the master file begins. Errors can occur during these steps.

11
Infrequent errors in real-time processing are often tolerated as it is not practical to shut down the system for infrequent errors.

12
Data is validated in a TPS by transaction initiation and field checking (checking the fields, range check, list check, type check or check digit).

13
It is impossible to validate all the data as some errors are difficult to detect. For example, a user may incorrectly type ‘45’ instead of ‘54’. There is no reason to question this type of error.

14
TPSs were first used during the 1950s when the electronic computer became available for business. The first commercially available electronic computer was called UNIVAC.

15
The benefits of computerising a manual transaction system are:

· Efficiency: for example, it increases the rate at which products are sold. There is less time taken for a customer to purchase a product.

· Better management information reporting: for example, it provides information on products that are in demand. The inventory database tells the business how quickly or slowly products are selling.

Learning activities

1
Students choose a batch transaction processing system, such as cheque clearance, bill generation or credit card sales transactions. In bill generation, organisations create a bill or invoice for goods or services that have been supplied to a customer. They usually generate a group of bills at a scheduled time. Information technology involves a computer system with a printer and a database containing the customer’s details. Storage of the collected data involves data about each good or service purchased by the customer whereas the processed data involves the generation of the bill.

2
Students choose a real-time transaction processing system, such as a reservation system, POS terminal or library loan system. POS terminals are used by retail stores to sell goods and services. Barcodes on goods are scanned, and product information is displayed. POS terminals send inventory data to a central computer when the sale is made. Information technology includes the POS terminal, the barcode reader, the printer, the database and the central computer (mainframe or mid-range) that does the processing for the entire chain of retail stores.

3
Comparing batch and real-time transaction processing:

· Both batch and real-time transaction processing collect, store, modify and retrieve transactions of an organisation. They both use the information processes of collecting and storage.

· Batch and real-time transaction processing both depend on the characteristics of a TPS: rapid response, reliability, inflexibility, controlled processing

Contrasting batch and real-time transaction processing:

· Each transaction in real-time processing is unique. It is not part of a group of transactions (batch), even though those transactions are processed in the same manner.

· Real-time processing requires the master file to be available for updating and reference for longer periods than batch processing does. The database is not accessible all of the time for batch processing.

· Real-time processing has fewer errors than batch processing as transaction data is entered immediately. With batch processing, the data is organised and stored before the master file is updated. Errors can occur during these steps. 

· Infrequent errors may occur in real-time processing; however, they are often tolerated. It is not practical to shut down a real-time processing system for infrequent errors.

· More computer operators are required in real-time processing as the operations are not centralised. It is more difficult to maintain a real-time processing system than to maintain a batch processing system.

4
Students could investigate the school’s library loan system and examine its strengths and weaknesses.

5
Student investigation.

Exercise 4.2

1
Users of a TPS often take the data provided by the TPS and use it with another type of information system. Participants are the people who conduct the information processing. They are the people who do the work.

2
People from the environment are becoming participants in real-time processing systems as they directly enter transactions and perform validation.

3
The steps for a typical motel reservation system are as follows:

· Answer customer enquires about room availability and pricing for a certain period.

· Place a reservation on one or more rooms and receive confirmation of that reservation.

· Perform a cancellation of a reservation.

· Take up the reservation on arrival.

· Close off a customer’s account at the end of the stay and provide an invoice.

· Perform consolidation activities, such as a ‘night audit’ in which transactions for the day are posted to the general ledger.

· Provide reports and information management functions.

4
One advantage of a POS terminal is that the correct price of the product is received once the product number is entered. The POS terminal can provide the price and any other relevant information about the product.

5
The procedures for the library loan system involve the librarian scanning the barcode on the person’s membership card and the barcode on the book. This information and the due date are immediately recorded on the library database.

6
The library loan system has many similarities with the reservation system. Its operational activities are similar and involve keeping information on products, their availability, usage and maintenance. It also shares the concepts of a ‘front office’ and ‘back office’ in which activities are similar to the reservation system. The only significant difference is that the library loans system has a larger number of product items (i.e., books vs hotel rooms) compared to the reservation system. These items are often stored in a special database called a data warehouse.

7
The procedures for cheque clearance involve checking that the person who wrote the cheque has enough money in their account. It usually takes three working days. The cheques are cleared as a group during the bank’s quiet period of the day. Cheque clearance involves batch processing.

8
Bill generation is done in a batch to enable an organisation to spend more time servicing its customers during business hours and to postpone the paperwork until after hours. This results in less disruption to the main database of the TPS.

9
Credit card sales transactions work by the organisation sending the credit slip to the bank. The bank pays the organisation directly, after deducting a service charge; and the bank bills the customer. The organisation sends a group of credit slips to the bank and does not send each credit slip individually.

Learning activities

1
a
Reservation systems. Participants―motel staff, manager. Data/information― confirmation, customer account, room details, receipts and reports. Information technology―personal computer, DBMS, EFTPOS. The purpose of a reservation system is to perform the procedures involved in selling a room and other hospitality services.

b
Point-of-sale terminals. Participants―store staff, computing personnel, IT personnel. Data/information―barcode, product details, receipt. Information technology―POS terminal, central computer, barcode reader, DBMS. The purpose of POS terminals is to manage the sale of goods and services

c
Library loan systems. Participants―library staff. Data/information -borrower’s details, item details. Information technology―terminal, central computer, DBMS, barcode reader. The purpose of the library loan system is to keep track of items borrowed from the library.

2
a
Cheque clearance. Participants―bank staff. Data/information―cheque, customer’s account. Information technology―bank terminal, central computer. The purpose of cheque clearance is to check whether the person who wrote the cheque has enough money in his or her account to cover the cheque.

b
Bill generation. Participants―staff, manager. Data/information―customer’s details, transaction details. Information technology―computer system, printer, DBMS. The purpose of bill generation is to create and record a bill, or invoice, for goods and services that have been supplied to a customer.

c
Credit card sales transactions. Participants―retailer, bank staff. Data/information―customer’s details, credit slips. Information technology―bank terminal, central computer. The purpose of credit card sales transactions is to pay for goods and services.

3
Participants, data/information and information technology are all elements of the POS system. These elements influence each other. For example, if a new POS terminal was introduced, it would require participants with new skills and result in more detailed information.

4
a
Library loan system:

A possible DFD would contain:

· Process―library loan system.

· External entities―borrower.

· Data flow―borrower’s details, item details.

· Data store―library database.


A possible system flowchart would contain the following symbols:

· Input―borrower’s card details, item’s details.

· Direct access storage device―save transaction data.

· Process―update borrower’s data, update item data.

b
Credit card sales transactions:


A possible DFD would contain:

· Process―credit card sales.

· External entities―retailer.

Data flow―customer’s details, credit slips, payment.

· Data store―bank’s database.


A possible system flowchart would contain the following symbols:

· Input―credit slips.

· Direct access storage device―save transaction data.

· Process―check customer account, update customer account.

· Output―pay retailer.

Exercise 4.3

1
A hierarchical database organises data in a series of levels. It uses a top-down structure consisting of nodes and branches. Each node can have many branches, but each lower level (child) node is linked to only one higher level node (parent). A network database organises data as a series of nodes linked by branches. Each node can have many branches, and each lower level node (child) may be linked to more than one higher level node (parent). A relational database organises data using a series of related tables. Relationships are built between the tables to provide a flexible way of manipulating and combining data.

2
Six important features for designing a database for real-time transaction processing are good data placement, short transactions, real-time backup, high normalisation, archiving of historical data and good hardware configuration.

3
In a TPS, the five basic types of files are a master file, a transaction file, a report file, a work file and a program file.

4
The purpose of a transaction file is to collect transaction records. It also serves as an audit trail and provides customer-usage history for the organisation.

5
Consolidated data is data that has been processed to conform to consistent naming conventions, measurements, attributes and semantics.
6
Data stored in a data warehouse is a snapshot of an organisation’s operational data generated over a long period of time. It is accurate for a specific moment in time and cannot change.
7
A backup is another copy of the data that could be used to rebuild the system.

8
A transaction log records all the essential data for each transaction, such as data values, time of transaction and terminal number. A database change log contains the ‘before and after’ copy of records that have been modified by transactions.

9
A checkpoint occurs when the DBMS periodically suspends all processing to synchronise its files and journals. All transactions in progress are completed, and the journal entries are updated.

10
Backward recovery is used to back out or undo unwanted changes to the database. It is used to reverse the changes made by transactions that have aborted. Forward recovery starts with a backup copy of the database. It then reprocesses the transactions from the transaction log file from this point in time.

11
Magnetic tape is often used as a backup medium as it can store large quantities of data inexpensively and is portable.

12
The process of using generations of backup master files for recovery is called grandfather-father-son. The most recent backup is the son, the second last is the father and the oldest is the grandfather. If failure occurs during a batch run, the master file is recreated by using the backup and restarting the batch run. This backup is one generation from the master file (son). If this backup has been destroyed or is corrupted, it is necessary to go back another generation and use the previous backup (father). This process of using previous backup files ensures that the data can be recreated and is not lost.

13
The two stages in batch processing are:

· Collecting and storing the transaction data in a transaction file. It involves sorting the data into sequential order. 

· Processing of the data by updating the master file. The updating of the master file may involve data additions, updates and deletions that need to happen in a certain order.

14
Updating in a batch that involves sequential access occurs when data is accessed in a sequence. It is the only method of accessing data stored on magnetic tape. A batch update starts at the beginning of the magnetic tape and reads all of the transaction data in the order it was stored.

15
The steps in a real-time update involve sending the transaction data to update a master file in an online database. The person providing the information is typically available to help with error correction and receives confirmation of transaction completion immediately.

16
Direct access occurs when data is accessed without accessing previous data items. A direct access storage medium stores data in a particular storage location based on a mathematical procedure or algorithm. The algorithm is used to calculate the approximate location of the data. If the data is not found at this location, it searches through successive locations until the desired data is accessed.

Learning activities

1
Terms used in relational databases for a TPS.

· A schema is an organised plan of the entire database showing how and where the data is found, descriptions of the data and its logical relationships.

· An entity is a specific thing in a relational database about which information is collected and stored.

· An attribute is a defined property of an entity in a relational database.

· A relationship is the way entities are related to each other in a relational database.

· A table in a database is the organisation of data into columns (fields) and rows (records).

· A form is an arrangement of fields on the screen that is used in a database to view, enter, and change data in a table. It often displays a single record.

2
a
The primary key for each entity would be:

· Customer―CustomerID.

· Seats―SeatNumber.

· Events―EventID.


Each of these attributes would have a value and be unique.

b
The data dictionary needs to be created for each entity (Customer, Seats and Events) using the given attributes. The data type for most attributes is text with the exception of ‘Deposit’ (currency) and ‘Date and Time’ (date). Students should accurately describe each attribute and specify a realistic field size.

c
A schematic diagram would contain:

Entities―Customer (CustomerID, LastName, FirstName, Address, Suburb, PostCode, Deposit and CreditCard), Seats (SeatNumber, EventID and CustomerID) and Events (EventID, EventTitle, Date and Time).

· Relationships―Customer to Events is one-to-many, Seats to Events is one to many.

d
The data entry form should be designed using appropriate headings and groupings of attributes.

e-h  Teachers need to assess students’ skills when completing these task.

3
a
There are three entities: Book, Borrower, and Transaction.

· Book: DeweyNo, Title, Author, Type, ISBN, Topic, Cost.

· Borrower: BorrowerID, LastName, FirstName, Address, Suburb, PostCode.

· Transaction: BorrowerID, DeweyNo, DateBorrowed.

b
A data dictionary needs to be created for each entity (Book, Borrower, and Transaction) using the given attributes. The data type for most attributes is text with the exception of ‘Cost’ (currency) and ‘ DateBorrowed.’ (date). Students should accurately describe each attribute and specify a realistic field size.

c
A schematic diagram would contain:

Entities―Book (DeweyNo, Title, Author, Type, ISBN, Topic, Cost), Borrower (BorrowerID, LastName, FirstName, Address, Suburb, PostCode) and Transaction (BorrowerID, DeweyNo, DateBorrowed).

· Relationships―Book to Transaction is one-to-one, Borrower to Transaction is one to many.

d
The data entry form should be designed using appropriate headings and groupings of attributes.

e-h  Teachers need to assess students’ skills when completing these task.

Exercise 4.4

1
The advantage of using a MICR system is it can quickly and accurately read pre-recorded data on cheques and deposit slips. 

2
An ATM is a banking terminal that performs common banking transactions, such as deposits and withdrawals.

3
Barcode readers are used extensively in retail industries to input product identification at point of sale.

4
On-screen forms are created for computerised data entry purposes to populate fields in a database.

5
Forms can minimise data entry errors by automatically filling in such data as customer’s address once the user has entered the customer’s name.

6
Web forms are typically used by users who wish to purchase items over the Internet. A form on a Web page may request relevant data, such as items to be purchased, delivery address and method of payment.

7
A decision support system (DSS) assists people to make decisions by providing information, models and analysis tools.

8
The purpose of data mining is to find relationships and patterns in the data stored in a database. It sorts through the data and turns up interesting and useful connections.

9
Four types of reports used in management information systems are:

· Scheduled reports are standard reports provided on a regular basis.

· Forecasting reports are used to help make projections about business trends. These reports are important to the decision-making process.

· On-demand reports are generated on request and usually in response to a specific need.

· Exception reports are used to alert management to unexpected or unfavourable situations that necessitate special handling.

10
The key issues in designing an MIS or a DSS include how a system will be modelled, how the model of the system will be handled by the computer, what data will be used and what future trends the system will have to accommodate.

Learning activities

1
a
ATMs are operated by inserting a plastic card and entering a PIN. The user selects the required transaction, such as withdrawing, depositing, transferring or checking account balance. When the transaction has been approved, the user receives a receipt of the transaction.

b
Barcode readers are operated by passing a product’s barcode over the barcode reader. The product details are usually displayed on a terminal connected to a central computer. Barcode readers are used to provide a quick and efficient method of identifying a product.

2
Student investigation of paper forms.

3
Practical task involving online forms. Teachers need to assess students’ skills when completing this task.

4
Practical task involving Web forms. Teachers need to assess students’ skills when completing this task.

Exercise 4.5

1
The automation of jobs refers to use of information technology to perform tasks once performed by people.

2
Changes in the workplace as a result of automation include workers learning new skills and completing ongoing training. It often results in fewer people being required to perform the same task.

3
People are becoming participants in a TPS through purchasing an increasing range of products by completing a Web form.

4
Non-computer procedures are needed to deal with transactions when the computer that usually processes those transactions is not available or is inoperable.

5
Bias is a problem in a TPS when the data gathered from a TPS is presented in a manner that distorts the information by using non-uniform table and chart measurements.

6
Encryption is the process of coding data. It is the most effective way to achieve data security during the transmission of data. Firewalls are used on a network to check all incoming data for the purpose of program verification and authentication. They check the password of anyone trying to access a network.

7
Inaccurate data is entered into a TPS by mistakes in gathering the data, by mistakes in data entry, by a mismatch of the data and the person, or by entering out-of-date information.

8
Data integrity describes the reliability of the data. It involves the accuracy, currency and relevance of the data.

9
The purpose of the ACID test is to guarantee that a transaction is never incomplete, the data is never inconsistent, concurrent transactions are independent and the effects of a transaction are persistent.

10
Controlling transaction processing starts with collecting (data entry) and includes the way the TPS manipulates the data and the way errors are corrected. People in management positions of some organisations have created false transaction data to promote their careers. Even though strict precautions are taken with data preparation and authorisation, the results from a TPS are not always correct. People should not become completely dependent on a TPS. They need to maintain control over their organisation’s operations.

Learning activities

1
Three jobs that have changed as a result of TPS include sales assistants using POS terminals, librarians using the library loan system and airline booking clerks using a reservation system. The implications for participants of these systems include retraining on new information technology, changes in the information processes and loss of jobs.

2
Student opinion. Some tasks have involved deskilling; however, there is a range of other jobs that have resulted from TPS requiring multiskilled people.

3
Student investigation. Data security is the major concern for organisations in TPS. Data loss can cost organisations millions of dollars.

4
Student opinion. The friend is committing a computer crime. Financial theft using a computer should be punished similar to robbing the bank.
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Part B

1
(i) data warehouse

2
(c) backup

3
(p) transaction processing system

4
(d) batch transaction processing

5
(f) data integrity

6
(a) atomicity

7
(e) concurrency

8
(j) direct access

9
(m) real-time transaction processing

10
(g) data mining

11
(h) data validation

12
(l) journal

13
(n) sequential access

14
(k) grandfather-father-son

15
(b) automation

16
(o) transaction processing monitor

Part C

1
Batch transaction processing collects the transaction data as a group, or batch, and processes it later. It has a time delay. Transactions are collected and held for processing until it is convenient or economical to process them. Real-time transaction processing is the immediate processing of data. It provides instant confirmation of a transaction but does require online access to the master database for updates.

2
Customers may view credit card sales transaction as real-time processing as their transaction appears to be carried out immediately. However, the organisation sends a group of credit slips to the bank and does not send each credit slip individually. The actual updating is processed in a batch. 

3
a
A transaction is an event that generates or modifies data that is eventually stored in an information system.
b
Atomicity ensures that all of the steps involved in a transaction are completed successfully as a group. If any step fails, no other steps should be completed and the transaction should fail.

c
Grandfather-father-son is a backup procedure that uses at least three generations of backup master files.

4
Well-design backup and recovery procedures minimise disruptions when the TPS goes down. A backup is another copy of the data that could be used to rebuild the system. If the system goes down, the recovery process rebuilds the system. The success of backup and recovery depends on implementing appropriate procedures. The recovery of a database involves the backup, journal, checkpoint and recovery manager.

5
Updating in a batch is used when transactions are recorded onto paper, such as a credit card slip, or stored onto a magnetic tape. Transactions are collected and updated in a batch when it is convenient or economical to process them. Updating in real time is the immediate processing of data. The steps in a real-time update involve sending the transaction data to an online database in a master file.

6
The procedures for data security involve only allowing access to data to authorised people using passwords, personal objects and biometric devices. Further safeguards to protect data involve data encryption and firewalls. Procedures for data accuracy and validation involve a well-designed TPS to check each transaction for easily detectable errors, such as missing data, data values that are obviously too high or too low, data values that are inconsistent with other data in the database, and data in the wrong format. Data validation is carried out using a range check, list check, type check and check digit.

7
The four parts of the ACID test are:

· Atomicity to ensure that all of the steps involved in a transaction are completed successfully as a group. If any step fails, no other steps should be completed and the transaction should fail.

· Consistency when it successfully transforms the system and the database from one valid state to another. Consistency in a TPS stems from the correct application programming, such as always debiting and crediting the same amount.

· Isolation if it is processed concurrently with other transactions and still behaves as if it were the only transaction executing the system. Transactions must not interfere with each other’s database updates.

· Durability if all the changes that it makes to the database become permanent when the transaction is committed.
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