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Answers to all Activities and Mastery Tests
SECTION ONE > CORE

CHAPTER 1: PROJECT WORK
Activities (p7)

Remember

1.
The timeline of a project indicates the project start and finish dates, and the start and finish dates of each individual stage.

2.
The decisions in project planning are:

Who will do it?

What has to be done?

When will it be done?

How will they do it?

What resources are needed?

What are the expected results?

3.
Three techniques for gathering information from users are: interview, group discussion and questionnaire.

Think

4.
Active listening is an important interview skill as it involves actively understanding what is being said rather than just hearing what is said and having your own interpretation. It is essential to understand users’ needs when building new systems and active listening helps to ensure this.

5.
Leaders do make a difference whether or not all team members are skilled and experienced professionals. A team leader bears ultimate responsibility for the project’s operation. They also manage the team, focus on the ‘big picture’, allocate tasks, resolve conflict when necessary, and act as the ultimate decision-maker in cases of conflicting opinions. Leading a team of skilled and experienced professionals would be easier than leading a less experienced team though.

Activities (p9)

Remember

1.
A model is a representation of a system.

2.
A prototype is a working model built to show how a system operates.

3.
Users are involved in the building of prototypes by providing the core information needed to construct the initial prototype. Users then examine the prototype and provide feedback: such as identifying errors and weaknesses, which can be used to modify and improve the prototype.

Think

4.
Communication skills are vital when prototyping to gather the information needed to build and improve these prototypes. Accurate information is gathered from interviewing users, technicians, outside experts, management and others. Being able to communicate effectively with varied personnel using varied techniques is essential to get this complete and balanced information.

5.
A spreadsheet can be used to model a system in a form that can be easily understood. For example, a spreadsheet can easily demonstrate a credit card’s transaction history system, immediately showing the effect of purchases and repayments on the credit card’s overall balance. Users and analysts can enter different data in a spreadsheet and immediately see the impact this input is having on the existing data.

Activities (p13)

Remember

1.
The purpose of a feasibility study is to assess the suitability of a solution from the user's point of view with regards to their budget, time, personnel and maybe even profit-level constraints.

2.
A functional specification explains the effect of the project on the business and users, its benefits and costs, and the risks.

3.
The project plan details the steps, resources and schedule for the development of a new system.

Think

4.
A functional specification details a new system’s effects on business and users - its benefits, costs and risks. Business decisions are based on all the information in the functional specification. Therefore, if the functional specification demonstrates the risks and costs outweigh the benefits, it is very unlikely the project would proceed. Alternatively, if the functional specification demonstrates the benefits outweigh the costs and risks, then the project would probably be accepted based on this information being complete and accurate.

5.
Outside consultants are sometimes used to evaluate feasibility proposals and make final recommendations because of their objectivity or ‘emotional distance’ from the company. This means they are well placed to scrutinise a project in pure business terms. Outsourcing may also occur when businesses looking to upgrade don’t have the in-house expertise to perform proper evaluations and recommendations. This would be especially true in small businesses. Time constraints may be another reason why outside consultants are engaged. If a business did have in-house expertise, that expertise may already be committed to a full workload.

6.
A Gantt chart is a graphical or visual representation of a schedule as a horizontal bar chart. All scheduling information can be seen at a glance. All tasks and their associated information are visible: when they start and finish, whether they overlap or run concurrently, and who is responsible for each one. A Gantt chart also shows which tasks need to be completed before others can begin and which tasks are critical, thereby defining the critical path.

Activities (p21)

Remember

1.
Participant-based design means getting all users actively involved in the design process.

2.
A prototype built to understand an existing system can be developed into the model of a new system in a series of small steps involving a few additions or alterations to the prototype and then testing it.

Think

3.
Easy access and distribution are two advantages of using CD-ROMs for document distribution. Distributing documents via email can be problematic if the file sizes are large or if the recipient uses a different email system. CD-ROMs are also light, compact and can hold a wealth of data. Distributing on write-once CD-ROMs ensures the original document cannot be altered either.

4.
All design tools are useful to the programmer. The programmer is in a unique and advantageous position because they can understand all design tool levels. They can see how the system inter-relates from the broad view of a context diagram - which is easily understood by users too - through to the decision table, data dictionary and system flowchart which can be quite complex technical design tools.

Activities (p25)

Remember

1.
The four system conversion methods are: direct conversion, phased conversion, parallel conversion and pilot conversion.

2.
The two main areas where users will need training are in the information system [information processes such as collecting, organising, analysing, storing and retrieving, processing, transmitting and receiving, and display of information] and the information technology [the hardware and software to perform their work tasks].

Think
3.
Direct system conversion is considered to be the riskiest because it is a 'sink or swim' approach. There is no period of time where both systems work simultaneously as a safety backup. One day it's the old system and the next it's the new system. This means the old system isn't there to fall back on if the new system suffers a major failure. This is extremely risky in large systems. This method is better suited for converting smaller, simpler systems.

4. 
(a) For a small business run from home, the best conversion method would be direct conversion. Although this method is also the riskiest, it is generally suited for converting small systems. It is also a commonly used method because it is the easiest, simplest, quickest and usually the cheapest method (if everything works), which would suit a small home business.


(b) Pilot conversion would be the best method for a large business with offices in many locations. This method allows the project team to test the implementation plan at one office location without risking disruption to the entire organisation. The lessons learnt from the pilot conversion can then be used to avoid repeat problems when the entire organisation has its systems converted.

Activities (p26)

Remember

1.
System users should do the acceptance testing before the new system goes operational.

2.
System maintenance covers: normal repairs or the replacement of faulty parts; operation improvements; system errors (particularly software ‘bugs’); and system design problems.

3.
The main problem with making changes to a system is the unpredictability of whether changing one part of a system will cause unexpected changes and problems to other parts.

Think

4.
Only programmers should be responsible for fixing bugs as they created the code where the bug exists. This obviously makes them the best people to determine the most effective method of fixing the problem. They would also be aware of potential effects - both negative and positive – that a change in code could have on other parts of the program’s operation.

5.
A system audit is carried out after several months of operation. An audit checks whether the system has met its benefit and cost objectives and makes recommendations for future changes. These recommendations could become the starting point for a new cycle of system development. Even in the unlikely event that an audit revealed the system fully met (or exceeded) all its benefit and cost objectives, software development is a continually evolving field. Six months is a lifetime in the technology industry and an audit can recommend new and improved methods for system operation that may not have been feasible or available during initial development.

Mastery test (pp27-28)
Multiple choice

1.
b

2.
d

3.
b

4.
d

5.
d

6.
b

7.
d

8.
c

9.
b

10.
c

Fill in the blanks

11.
timeline

12.
active

13.
system

14.
prototype

15.
user's

16.
functional specification

17.
project plan

18.
Acceptance testing

19.
data displays or prototypes

20.
maintenance

21. Match the terms

1.
E

2.
J

3.
A

4.
H

5.
B

6.
I

7.
F

8.
D

9.
C

10.
G

Short answer

22.
Prototyping offers rapid development of a new system. As a prototype is a working model of a system, it can: demonstrate early in the project how the system works, help understanding and problem identification, and demonstrate the proposed new system. Prototyping is also an effective tool to bridge communication gaps between users and programmers. Each can look at a prototype and understand exactly what is happening. This allows changes to be identified and made earlier in the project than is normally possible. Once a prototype is functioning to the full satisfaction of users, building the system based on that prototype is very clear.

23.
The major benefit of participant-based development is user ownership and acceptance. If users are involved in building the new system, their opinions are considered and their input deemed valuable. They will feel ownership of the system before it even exists and users are far more likely to accept a system they helped to build. Users should be major participants in new system design anyway. The people who use a system on a daily basis will usually know it better than a systems analyst. Therefore, they can offer suggestions and improvements based on real everyday usage, not just theoretical scenarios. Participant-based development does mean releasing staff from their normal daily duties. However, the importance of user acceptance, based on being involved in the new system development, generally far outweighs any downtime.

24.
User viewpoints on system conversion methods will vary based on the size and complexity of the new system and whether or not there are any ‘fall-back’ systems. Generally speaking, direct conversion is the most problematic for users. Moving quickly from one system to another (normally over a weekend) without the previous system in place as a backup is a risky business. It makes training difficult, if at all possible. And if problems occur in the new system, not having a previous system to revert back to is problematic for users. The possibility exists for users to become easily frustrated with the new system and therefore less accepting of it.

Phased conversion is not as risky as direct conversion and users are generally more comfortable with this approach. Difficulties could arise though if employees work in several departments of an organisation and were constantly switching between the old and new systems until total conversion occurred. This conversion method does allow for more extensive training, and also the sharing of training knowledge and support between users at different conversion phases.

Parallel conversion is the safest but most expensive method. It may require extra staff and data usually needs to be entered twice. This could be problematic for users, although the benefit of having two systems running in parallel would most likely outweigh the disadvantages. The biggest advantage of parallel conversion is - in the event of problems with the new system - the old system is always available as a backup.
Pilot conversion is a variation on phased conversion. The same advantages apply in this case in regard to sharing training knowledge and support between users.

25.
Maintenance can become an analysis and design problem for a system as a matter of course. Maintenance is a continuous task and as users gain more experience with a system they will notice new problems not anticipated by designers. They may also be able to suggest better ways of doing certain operations after continual use over a period of time. This becomes problematic when the list of criticisms and suggestions becomes quite lengthy. In addition, users could also become disgruntled if their feedback was not addressed quickly. At some point it may actually be better to include all these issues in a feasibility study and consider a system upgrade. Too many problems not anticipated by designers could indicate that systems analysis and design wasn't as thorough as it should have been. Again, communication skills play a large role in gathering the correct information at the systems analysis and design stage.

26.
Factors that can cause a project to be abandoned are included in the feasibility study:

· Financial feasibility – the system will be too expensive.

· Technical feasibility – the users lack the technical 'know how' to use/operate the system.

· Schedule feasibility – it could not be operational in the time available.

· Operational feasibility – the organisation is not suited to the proposed solution.

After a feasibility study has recommended that a proposal is suitable, if the subsequent functional specification presents a different opinion on costs, the project may also be abandoned before going any further.

Once proposals are accepted and the project is planned and scheduled and work has begun, generally only major issues cause a project to be abandoned. For example major issues such as cost blowouts, project creep [where the scope of the project extends continuously until the original and current scope of project are poles apart], or an unpredictable change in business direction.


Factors that may cause a project to run behind schedule include:

· Late supply of resources such as hardware.

· Early project stages running behind schedule will impact on later project stages that depend on these stages being finished, a domino effect.

· Miscalculation regarding expected timeframes for tasks.

· Access to personnel (users) who are to be interviewed to gather information for systems analysis and design may be difficult or delayed by illness/holidays/workload.

· Human resource issues such as unexpected absences or personnel changes.

· Uncontrollable factors such as power outages in buildings, Internet connections down unexpectedly for prolonged periods of time – any type of activity that the project depends on but which is beyond the reasonable control of project members.

Chapter 2: information systems and databases
Activities (p33)

Remember

1.
Data are raw facts. Information is data organised in a way that gives the data meaning.

2.
The four system types are: transaction processing systems (TPS), management information systems (MIS), decision support systems (DSS) and office automation systems (OAS).

3.
One of the main purposes of a transaction processing system is to provide the data that other information systems need.

Think

4.
Data are raw facts. Information is organised data. Knowledge is gained from analysing information.

5.
The four information systems depend on each other for input to produce output. For example MISs depend on data from TPSs to use in the reports it produces. This same data may also be used as the basis of a DSS.

Activities (p39)

Remember

1.
The components of an information system are: an environment, a purpose, participants, data/information, processes and information technology.

2.
Keyboards and barcode readers are the input devices common to the three database systems described.

3.
Using barcodes minimises data entry errors as they are scanned, not retyped. Scanning a barcode is also very quick, thereby not detaining customers any longer than necessary.

Think

4.
Specially designed database applications are sometimes used because standard commercial database software may not meet enough of the business’s requirements to justify their purchase. It may be more cost effective to commission software development from scratch that will meet all the needs of the business, rather than purchasing standard commercial software and trying to adapt or extend it to meet these same business requirements.

5.
School database information system. Direct users: School administrative and teaching staff, Education department staff. Indirect users: School attendees and their families, the general community. RTA vehicle and drive information database. Direct users: RTA management and staff. Indirect users: the general public who apply for / gain licences of any type. Video store information database. Direct users: Video store management and staff. Indirect users: the general public who hire videos.

Activities (p46)

Remember

1.
Flat file and relational are the two types of database management systems commonly used.

2.
The advantages of a manual information system are:

they do not require a computer, power supply or batteries

they can be highly portable, weigh very little and fit inside a briefcase or bag

no special skills or training are needed to use them.

3.
DBMS is the standard abbreviation for a: DataBase Management System.

Think

4.
Figure 2.11 uses standard system tools that can be used to describe any information system – manual or electronic. At this level of the system, the diagram would not be different for a manual or electronic system.

5.


	
	
	Computer-based systems

	Information task
	Manual system
	Flat file DBMS
	Relational DBMS
	Hypermedia

	Set of recipes
	Ideal for personal use because of high portability and accessibility
	Ideal for business use
	Suitable but generally too complex for the task
	Ideal for access via the web and e-commerce

	Adventure novel
	Ideal for personal use
	Generally not suitable for the task
	Generally not suitable for the task
	Ideal for access via the web

	Personal CD collection
	Ideal for simple lists only
	Ideal for personal use
	Suitable but generally too complex for the task
	Ideal for access via the web


6.
Web-based personal information systems are subject to privacy and security issues due to the potential accessibility of these systems by anyone in the world. If a personal information system was stored on a personal computer not connected to the Web, the only accessibility issues are whoever is actually sitting at the computer operating it on any given day. However, the Web is accessible by anyone in the world via a computer. Potentially, this means anyone can access your personal information system if it was housed on a Web server.

Activities (p54)

Remember

1.
The data components of a flat file database are: database, file, record, field, key field, character.

2.
Additional components found in a relational database are: the relationships between the data in the different tables of the relational database.

3.
A required field is one that must contain data - it cannot be left blank. Key fields are required fields. Surnames and addresses are usually required fields.

Think

4.
Relational databases should be normalised to improve their performance. If a relational database was not normalised there may be many unnecessary steps involved in constructing each relationship that will slow down operations such as data searching, sorting and report generating.

5.
A required field is needed in a database when - if the field wasn’t filled - the database would be incomplete. For example, in a product price-listing database, the ‘product price’ field would be a required field. There would be no use having a product price-listing database where the product price wasn’t necessarily completed. Making the product price a required field ensures that it is completed when data is input into the system. Another example is a telephone number database. Having the telephone number in this database is as essential as having the names and addresses; but maybe information such as the postal address isn’t necessarily required.

Activities (p59)

Remember

1.
A hypermedia link is any display object (e.g. a graphic or text) that links to new information. Hypertext is a ‘text only’ form of hypermedia.

2.
Metadata are data that describe other data. HTML documents use metadata (HTML tags) to describe the contents and layout of a web page.

3.
 Three different web design application tools are: text editors, HTML editors and web editors.

Think

4.
As metadata is data that describes other data, a data dictionary is an ultimate form of metadata. A data dictionary describes the data of a system – it is describing other data – therefore it is metadata.

5.
If an HTML document contained text only and no metadata, it would not work as a web page. Metadata is data about data. It controls almost every aspect of the web page display. Without a mechanism to describe and control the text display and operation (the page look and links) the document would simply not work.

6.
An internal school website (e.g. an Intranet) where students could access individual timetables, sporting results, upcoming events, school rules and contact details etc.

Activities (p67)

Remember

1.
Accidental or unnecessary alterations to a database can be prevented by: locking records, allocating users access levels or using transaction and master files.

2.
Magnetic tape is the storage device that accesses data sequentially.

3.
Storing data ‘offsite’ is a safeguard against theft and destruction because the data is kept separately from the original files on the computer and two fires are very unlikely for example.

Think

4.
The steps a DBMS would have to perform to get the latest copy of a record from a master file/transaction file system would be:



- update the transaction file system



- update the master file system with the transaction file system



- access the latest record from the master file system.

5.
A CD-ROM encyclopaedia: offline, distributed, direct. Clip art installed on the school network: online, shared, direct. Educational videotapes kept in the library: offline, shared, sequential.

Activities (p78)

Remember

1.
A relational operator describes the test that is to be applied to a particular field in the database. A logical operator allows two or more individual queries to be combined.

2.
An SQL (Structured Query Language) is a standard language used to access and manipulate data in databases. It allows much more complicated operations than a simple query.

3.
The two types of ‘search engines’ are: true search engines and web directories.

Think

4.
Sorting a database according to one specific field can be used to get information from it. In a simple flat file structure (an Excel spreadsheet for example) sorting the data column where the data is held by date, subject or size would be useful in finding information. If the flat file database in Figure 2.41 was sorted according to the ‘Category’ column, all entries would be grouped within their category and counted. A more refined search using more specific queries, rather than just sorting on columns or rows, could yield only all movies released in the year 2000 for example.

5.
The advantage of searching for data using a DBMS is the use of structured querying. This enables very specific searching of sophisticated technology [structured databases] that should return useful results.

6.
Searching the web is a ‘hit and miss’ process because not all web data is stored in a database with key identifiers to enable efficient searching. Most searches are carried out on the text in a web page, not the context of that text, and so the web content may be totally unsuitable. Searches also rely on descriptions of web pages in the metadata that may be inaccurate.

Activities (p86)

Remember

1.
The features of a database report are: static fields, dynamic fields and calculated fields.

2.
A common data validation method is ‘double entry’ where the same data items are typed in by two different data entry operators.

3.
Data mining is the process of sifting through and analysing enormous quantities of data to discover hidden patterns.

Think

4.
Form designers and report generators can both be used as prototype tools. Form designers assist in displaying database fields for input whereas report generators assist in designing output reports of database fields. Both can access any or all of the fields in a database – giving different input displays or output reports depending on the users’ requirements.

5.
Data verification differs from data validation in that verification involves checking and cross-referencing data for accuracy and integrity. Validation simply checks for data entry errors. For example, a telephone number field verification involves checking the number against the street address and other fields like the surname to verify it is the correct number. Validation would simply check that only numbers appeared in the phone number field – not alphabetical letters.

6.
Safety - by performing regular and thorough backups of the data and storing the backups offsite. Security - by restricting access to select users, using passwords, encryptions and access levels.

Mastery test (pp88-89)
Multiple choice

1.
c

2.
a

3.
b

4.
c

5.
d

6.
b

7.
c

8.
b

9.
c

10.
a

Fill in the blanks

11.
attribute

12.
required

13.
relational

14.
prototyping

15.
relational

16.
independence

17.
URL

18.
structured query language [SQL]

19.
search engine

20.
metadata

21. Match the terms

1.
G

2.
E

3.
H

4.
A

5.
I

6.
B

7.
J

8.
C

9.
D

10.
F

Short answer

22.
Creating a data dictionary, for both flat file and relational systems, is one of the very first steps in designing a database. It gives an exact description of every field in a database. When new records are added, or existing records updated, the data dictionary is consulted to give the exact format of the data to be entered – all entry data are checked against the rules placed in the data dictionary before being accepted into the database. This is data validation.

23.
Basically, a hypermedia information system may be easier to use - particularly for novice users. Hypermedia systems (such as those used on the Web) tend to be point-and-click, or they employ keyword searching systems. For example, finding a book on Amazon.com requires clicking a radio button, typing the title and clicking ‘go’. Searching for a book in a relational database may require considerably more computer knowledge, like forming an SQL query for example. Of course, this all depends on the user interface, which is the primary concern for any user. If the interfaces were similar between a relational and hypermedia system, then there may be little difference from a user’s perspective. This can be likened to whether you operate a PC or Macintosh computer. The software interface is so similar on both platforms that once the software has been launched – say Microsoft Word – a user could probably operate and feel very comfortable on both systems.

24.
Normalisation is usually performed by the DBMS tracing the relationship links in a database to find those that come from other relationships - not from original data fields. When such a link is found, it is traced back to its original source field. The link to the relationship is broken and then adjusted to point directly to the original source field, cutting out any in-between relationships that exist. Normalising databases improves their performance. In an ‘unnormalised’ database, there may be many unnecessary steps involved in constructing each relationship. These extra steps will slow down operations such as data searching, sorting and generating reports.

25.
An information system, such as a personal computer, can be a valuable tool in the analysis and design of a new information system. For example, a relational DBMS can be used to analyse all the sources of data, reports, hardware and software used in the old system or selected for the new system. It can keep track of all the documentation, designs, funding and other administrative paperwork involved in the design of a new system.

26.
Information technology developments enable greater numbers of people to access data held on individuals for business reasons. However, such an increase in accessibility also increases problems with privacy. When we primarily used manual systems, access to data was completely physical. If the actual paper file wasn’t in your office - you couldn’t access the data. A paper file could be locked in a safe and access was easily restricted to keyholders only. This is certainly not the case in the information technology rich society that we live in today.

While businesses are now required to have codes of practice for storing, accessing and divulging private information on their clients – these practices can still be abused. Take the advent of Internet banking for example. Theoretically, bank account details and accessibility are now widened from only the teller in days gone by to anyone connected to the Internet who is able to ‘hack’ the system. Recently, there was a news story where several customers of one bank had their accounts stripped of funds via the BPay system. Data ownership in the information age can also be of major concern. If just a few powerful companies own all the information distribution media – how can we be sure their information is un-biased and accurate?

Chapter 3: COMMUNICATION SYSTEMS

Activities (p97)

Remember

1.
The four elements of communication are: sender, receiver, message and medium.

2.
Baud is the number of distinct signal events or timing intervals in a second. Bits per second (bps) is the number of bits that are transmitted in a second.

3.
Three error detection methods are: parity check, checksum and cyclic redundancy check.

Think

4.
Four different signals are needed to send 1200 bps on a 300 Baud link.

5.
One strategy for improving retransmission efficiency is for the sending computer to hold the last 15 blocks transmitted in memory. This would allow it to quickly retransmit any faulty blocks reported by a receiving computer. Another strategy used when message blocks are large and will slow down the communication link, is to reduce the message sizes when errors are detected. Retransmitting smaller blocks wastes less time. The blocks can then be returned to their original size if no more errors are detected.

6.
The sending device is made aware that an error has taken place by the error detection protocol in the receiving device. Depending on which error detection protocol is being used, [parity check, checksum or cyclic redundancy check] the error will become evident when the receiving device returns an 'error detected' signal to the sending device.

Activities (p107)

Remember

1.
A teleconference is a telephone meeting among two or more participants involving technology more sophisticated than a simple two-way phone line. At its simplest, a teleconference can be an audio conference with one or both ends of the discussion sharing a speaker phone. With more equipment and special arrangements, a teleconference can be a videoconference in which participants can see still or motion video images of each other. Basically, it allows people in different locations to participate in meetings without the need, expense and hassles of travel.

2.
ISDN (Integrated Services Digital Network) allows for voice, video and computer data to be transmitted on the one line.

3.
The major advantage of email over voice mail is that it is much quicker to review ten email messages in an inbox than listen to ten recorded voice mail messages. With voice mail, you also have to go through the messages in the same order they were received. With email, you can select messages directly from the inbox in any order or discard them based on their subject line.

Think

4.
Voice mail is a far more personal contact system because it is a verbal communication method where listening to the tone, pauses, rhythm and other features of the voice helps in receiving and interpreting the message accurately. It can also be less formal than email. Email is prone to misinterpretation because the verbal cues aren’t present to help interpret the tone or feeling behind the message. Emoticons (icons representing emotions) help set the tone of an email – however, of the two communication techniques, voice mail is a more personal contact system.

5.
Teleconferencing can be used by large corporations with geographically spread offices to hold meetings in several locations simultaneously instead of having staff members travel to one location. Teleconferencing in this situation may be economical in terms of travel costs and lost working time from travelling. Teleconferencing is also used in real-time web chats – having your own Web cam while chatting on the Internet is effectively a form of teleconferencing. Teleconferencing can also be used in the entertainment industry to interview a guest who is on-location on a film set for example, far away from the broadcast team or studio.

6.
In the world of e-commerce there is concern regarding future employment prospects as everything ‘goes digital’. Just five years ago, banking and bill paying online was unheard of. Now it’s widely available and customers are actively encouraged to take advantage of it – even being penalised with extra fees for staying with a personal service! Before services like this went digital, employees like tellers and counter staff were needed to perform these tasks. In the e-commerce world it’s different - some people will lose their jobs and other people will need re-skilling. Concern is not only related to employment, but also the level of service. Dealing with computers and not a real person can be intimidating, especially for seniors, and computers cannot handle complex account queries which may be frustrating.

Activities (p111)

Remember

1.
A LAN (Local Area Network) is a computer network located in a limited area (a room, building or group of nearby buildings). A LAN does not use any external data links, such as the public telephone system.

2.
The three most common LAN topologies are the: star network, ring network and bus network.

3.
A node is a device, such as a computer, connected to a network.

Think

4.
Token ring is the better technology for avoiding data collisions. In a token ring network there is only one message packet at any time so there’s nothing to collide with. As the packet is passed around the network, each node examines it to determine whether it’s for them or not. If it’s not their message they move it on. If the node has a message for the same destination as the packet, they bundle their message with the packet and again the message is moved on.

5.
A star network is the best topology for a customer who: wants to build a reliable LAN that could easily handle many nodes; and wants the ability to quickly add and remove nodes. A star network is built around a central node like a wagon wheel. Each node connected to the central node has its own cable not shared with any other network device. This makes adding and deleting nodes very simple without affecting the rest of the network. If a node goes down [except the central node] no other part of the network is affected, making it very reliable. One major disadvantage though, is that if the central node does go down, then the whole network goes down with it.

6.
A bus network would be the cheapest and easiest topology to set up for a home network with two computers, because it uses a cable in single line with two end points. It also requires minimal further equipment than the usual computer purchases.

Activities (p121)

Remember

1.
A NIC (Network Interface Card) would need to be installed in a PC if the PC were to be connected to (a node of) any network. A NIC circuit board is where the network cable plugs into the computer and is the shared boundary or critical link between a computer and a network.

2.
Nodes are devices, such as computers, connected to a network.

3.
A star network needs hubs or switches as these are central connection points for all other nodes on the network. A hub transmits data to all the nodes on the network while a switch looks at the destination of the data and sends it along the cable that leads to that node only.

Think

4.
A 100BASE-T link does not carry more than one signal at the same time. The BASE component of this term refers to baseband cable. A link is classified as baseband when only one signal uses the available bandwidth.

5.
The advantage of adding a backbone to a network is increased speed. A backbone is high capacity and carries the heavy data traffic between the central nodes of a network. It is the network equivalent of an expressway.

6.
A switch would be a better choice than a hub in situations where reducing network traffic was a high priority. A switch sends data only to the receiving node while a hub sends data to all nodes on the network. Therefore, the amount of traffic on a network with a hub is significantly greater than a network using switches.

Activities (p125)

Remember

1.
A server is a computer that supplies a service to other nodes or computers on the network.

2.
A thin client or network computer is a personal computer without any disk drives. It uses the network file server to store all its software and data files.

3.
The difference between an intranet and the Internet is that one is private and owned by an entity, while the other one is completely open to the public around the world. An intranet is a privately owned internal network. Intranets can only be accessed by registered users and are commonly used by companies to disseminate information to their staff. The Internet is a publicly accessible network made up of many LANs and WANs. The Internet is not owned by any individual or company and can therefore be accessed by any individual around the world.

Think

4.
The logoff process is just as important as the logon for network security. Logoff procedures ensure that all data is correctly saved and programs are completely closed in the correct manner. Users who leave their workstation without logging off are leaving their network privileges open for others to access and manipulate without responsibility, as all their actions will happen under the original profile of the person logged on.

5.
Viruses can infect a network of thin clients via their server. Thin clients don’t have disk drives, but viruses are not only transported via disk drives.

Activities (p131)

Remember

1.
An email attachment is any file that is attached to an email transmission. It is possible to attach both text and non-text documents, images, sounds or anything binary to an email message.

2.
A client server network is a network that shares the processing between both the server and client computers.

3.
Analog data is real world data because it has continuous values. It can be expressed in a continuous range the same way as temperature, pressure, sound and light values can be from the physical environment around us.

Think

4.
Security and improved processing are two advantages of client server networks over peer-to-peer networks.

5.
art brief, chapter 3: page 131, question 5

6.
art brief, chapter 3: page 131, question 6

Activities (p137)

Remember

1.
One social problem with email is that it’s fostering a change in our communication methods from personal to more impersonal. Impersonal communication can lead to misinterpretation and misrepresentation and there is much less physical, face-to-face contact and social interaction.

2.
The rapid increase in electronic banking and bill paying services has seen an equally rapid decline in traditional, over-the-counter, personal banking services and the closure of many bank branches [and therefore unemployment]. People carry around much less currency in this 'cashless society' in favour of more credit cards or 'plastic money' which encourage greater spending and more debt with their high credit limits, ease-of-use and spending reward schemes.

3.
Telecommuting is working from home using the telephone system to access a phone and/or fax and the Internet (via a home PC) with a phone line modem.

Think

4.
Computer illiterate people, or those that don't have Internet access, are now missing out on a massive information resource, thousands of online services, entertainment and worldwide communications. This includes rural or remote families and the elderly who may be intimidated by recent PC, Web and software technology because it’s so revolutionary and ever-changing. Internet access is becoming much more prevalent at community venues like libraries, but computer illiterate people may not have the ability or inclination to overcome their illiteracy.

5.
The principles of telecommuting can be used in a school situation for 'virtual schooling'. If the school is located in a remote, rural community; if there is a teacher shortage in a particular area; or a school doesn’t have teachers in one subject because of low student demand - that subject may be teleconferenced. A music teacher could instruct the students of their own school while conducting online video classes over the Internet for other schools around the state.

6.
To censor the Internet, a government would have to overcome the two main problems of control and access. These two issues are related. The Internet works largely because it is totally uncontrolled without a central computing base or physical headquarters. It is worldwide and almost anyone can set up a web server or web access from home or work and publish online or access its facilities. How is something so vast, which crosses many borders and therefore cultural and religious beliefs, able to be controlled and still appeal to such a wide audience?

Mastery test (pp139-140)
Multiple choice

1.
b

2.
c

3.
c

4.
b

5.
a

6.
d

7.
c

8.
b

9.
d

10.
d

Fill in the blanks

11.
rules

12.
baud

13.
Checksum

14.
LAN [local area network]

15.
repeater

16.
client server

17.
client

18.
node

19.
workstations

20.
a ring network

21. Match the terms

1.
H

2.
F

3.
J

4.
G

5.
I

6.
E

7.
B

8.
D

9.
C

10.
A

Short answer

22.
Token ring protocol is better than the ethernet for avoiding network data conflicts because it only has one packet being passed from node to node at any given time. There is nothing to collide with. In an ethernet, where many machines are sending information on a network, packets can sometimes collide. Ethernet does have effective collision detection and correction methodology but it’s not as effective as having only one packet on the network at any time.

23.
'Convergent technology' is where two or more separate technologies converge into one system. One example of convergent technology that’s been around for a while is simulcast football matches or music concerts. A more contemporary convergent technology is a set top box that enables the common household television to be used as an Internet access tool or monitor.

24.
It is extremely difficult for anyone to remain private and anonymous in modern society due to the large amount of information collected about us electronically at any given time. Online banking records, ATMs, credit cards and loyalty buying schemes [like Fly Buys] all enable our buying patterns to be monitored automatically. The amount of data stored on individuals by the government, taxation office, telephone systems, banking systems, credit agencies and Internet cookies - if all combined - could provide quite a complete picture of any individual.

25.
Recommending that a customer install optical fibre cable in a LAN would occur: 1) when there is a long distance between hubs; or 2) when electrical interference is a problem.

26.


	LAN topology:
	Advantages:
	Disadvantages:

	Star network
	Each node has its own cable and doesn’t need to share its line with any other node.

If a cable breaks, then only that node is affected and the rest of the network can operate normally.

Links to the central node can easily be added or removed without affecting the rest of the network.

It is easy to identify a faulty cable because it will only affect a single link.
	If the central node fails then the entire network will cease to operate.

More cabling is needed than for the other network topologies.

	Ring network
	A single cable is used to connect all the nodes.

There are no data collision problems because only one data packet exists on the network at any given time.
	If the ring is broken, or the cable is faulty, then the entire network will cease to work.

The ring must be broken (and the network stopped) to add new nodes or remove existing ones.

	Bus network
	Easy and cheap to set up.

Nodes can be easily added or removed.
	Because the one cable carries all the data, collisions (data traffic jams) become more common as more nodes are added.

A cable fault can be difficult to locate because it will usually stop all nodes from transmitting or receiving.


SECTION TWO > OPTIONS

Chapter 4: transaction processing systems
Activities (p145)

Remember

1.
Real-time processing refers to processing that occurs as the transactions arrive. It is not delayed and is more likely to be directly controlled by the user. Batch processing is a regular, timed, group processing of previously collected data. The processing occurs without any interaction with users.

2.
Clerical tasks suited to transaction processing include: orders, sales, taxes, purchasing, manufacturing, wages, hiring employees, warehouse storage, distribution and other similar tasks.

3.
In terms of networking or the Internet, ‘online’ means not only being physically connected to the Internet but also currently accessing the Internet in real-time.

Think

4.
a) Marking exam papers: batch processing
b) Paying salaries: batch processing
c) Checking the status of a book on a computerised library system: real-time processing

5.
a) A virus checking program can be implemented as a batch process when it’s automatically programmed to run a scan at a specific time each day, week or month - regardless of whether the user is at the computer or not. b) To run a virus checker as a real-time process, the program would be deliberately launched by the user and they may choose which drives or devices to check. The user can then observe the virus checking program in progress.

Activities (p153)

Remember

1.
Three components of transaction processing systems are:
(i) data/information, (ii) participants and users, and (iii) information technology.

2.
Batch jobs are often broken into smaller batch jobs to minimise the loss of time that could be caused by potential errors. When errors occur during batch processing, the error must be corrected and the processing restarted from scratch – and this can be very time consuming if large batches are being processed.

3.
Batch processing is still commonly used in transaction processing systems because batches can be stored during work hours and then run during the evening or when the computer is idle, so as not to interrupt the daily workflow. Batch processing is particularly useful for operations that need the computer or peripheral devices for an extended period of time.

Think

4.
a) Roll marking
Data/information: Names of students present or absent, notes for absences.

Participants: Teacher or roll marker, students.

Information technology: Pen, paper.

Relationships: Teacher collects data from students, marks each student as present or absent, collects absence notes and records dates and reasons for absences. Data is stored on roll and clipped to roll (for notes).

b) Courier delivery

Data/information: ID number, delivery address, signature, name of recipient.

Participants: Delivery driver, recipient.

Information technology: Data pad with stylus, barcode reader.

Relationships: Driver scans barcode of parcel into data pad, checks delivery address displayed on pad, recipient signs on pad using stylus, driver enters recipient’s name into data pad. All collected data is stored in data pad.

c) ATM

Data/information: Card number, account number, BSB number, PIN, account transactions.

Participants: Cardholder.

Information technology: Card reader, keypad, display screen, printer, cash, cash dispenser.

Relationships: Cardholder inserts card into ATM reader, enters PIN on keypad, then selects transaction service required. Cash may be issued and receipt may be printed. All data is stored at central collection point.

5.
Reservation systems need real-time transaction processing to accurately answer customer enquiries. Real-time processing enables the operator to check the status of the system at that precise point in time. This is critical when checking whether there really are spare seats left at a concert or on a flight when the customer asks. It avoids double-booking which may occur if reservations were batch-processed and multiple orders were accepted for the same seat.

6.
Warehouse order filling: orders may be placed at any time via a website. The user interacts with the system and it appears as if their request has been accepted and processed on the spot based on their return confirmation message or email. In reality though, it may be left until the next order batch is collected by the order-filling clerk, then packaged and sent to the purchaser.

7.
art brief, chapter 4: page 153, question 7

Activities (p161)

Remember

1.
The three methods for accessing digital data records are: sequential access, indexed sequential access or via a key field.

2.
Transaction processing systems can store paper-based documents by converting them into digital data by ‘digitisation’. Digitisation can be achieved by two methods – document imaging or scanning and optical character recognition (OCR).

3.
OCR (Optical Character Recognition) creates a text-based document file from a paper document. A document page is scanned and saved as an image file. Character recognition software then processes this image to identify the shapes of individual characters or letters/numbers. Once all text in the image has been identified, a document file of the page is created. This file can contain both text and graphics and can be saved in a word-processing or specialist format (eg. PDF).

Think

4.
A linear search was used in figure 4.11 as the search was being performed on an unsorted sequential file.

5.
If the 'Hi-Lo' game parameters were picking a number between 1 and 10; a binary search would pick the middle number 5 in that range. If told 5 was 'too high' then the number must be between 1 and 4. The search would again pick the middle number of this range - in this case 3. If told 3 was 'too low' then the number chosen must be 4.

6.
Yes, a hashed file storage system could handle 77 data records with only 12 storage locations, although 12 storage locations is an extremely small number and it would most likely have reduced access speed and a less efficient filing system. This is because a storage system with 12 locations for 77 data records would have a large overflow area.

7.
Using one format to store data may be more efficient for storage and data warehousing, but several formats is more efficient for using the data for different business purposes. For example, an original Photoshop image may be kept by a graphic designer for a printed poster. This image may then be saved as a JPG for display on the web, saved as a PDF to print in a book, and stored in a native file format (e.g. Word document) for future manipulation and updating.

8.
Finding information in a system that stores document images is not as easy as simply searching for documents as document images cannot be searched. A separate cataloguing and indexing system enables searches to be carried out to find information in such systems.

Activities (p169)

Remember

1.
A strict backup procedure is crucial as it is the first and main line of defence against data loss.

2.
Batch processing needs to sort its transaction records before updating the master file because they are normally stored in the chronological order in which they occurred - not the master file order [key field order]. Therefore, sorting the transaction records into key field order prior to updating the master file becomes necessary.

3.
Real-time interfaces need to be more user-friendly as they involve considerable interaction with the user and often involve taking their final instructions. The software and interface especially needs to cater for inexperienced users.

Think

4.
Combining differential and incremental backups is not a sensible procedure. The needs of the system would indicate which method to use with a full backup, but certainly not both. Combining these procedures could easily lead to confusion when recovering files about which was the latest.

5.
Each week a full backup and several partial backups are made. At the end of Week 2, the previous set (Week 1) known as the ‘Son’, becomes the 'Father'. At the end of Week 3, the Week 1 set becomes the 'Grandfather' and the Week 2 set becomes the new 'Father'. And so on.

6.
a) A floppy disk if the files are small or a zip disk if the files are large. Why: very quick, cheap, simple and easy. A home PC is not on a network so is unlikely to experience too many faults, corruptions or viruses so saving the material on a portable disk is normally enough of a backup.
b) Digital linear tape - if long-term. Why: speed of access for backup writing and recovery is important so this storage media would be the best, regardless of the expensive disk drives.

Activities (p174)

Remember

1.
It is a good idea to create data entry screens that resemble their data entry forms as it really aids data entry. If the order of fields and even the colours and layout of the screen match the paper form, it will assist the data entry operator to quickly match their screen cursor position with the next item to be copied from the document, thus reducing data entry errors.

2.
MICR (Magnetic Ink Character Recognition) is a system that uses unique characters and ink that is read by a magnetic reader and then translated into characters.

3.
The unique elements of screen design for the Web are: a submit button that sends details to a program for processing; a re-enter, reset or clear button that gives users the chance to clear all previous entries in the form; the use of frames to allow scrolling in one window while holding other parts of the screen still; monitor resolution – usually 640 x 480 pixels; a colour palette – only 216 colours that all Internet browsers will display in identical fashion; and using an older version scripting language to ensure older Internet browsers will display the forms as intended.

Think

4.
Automatic Teller Machines have a specialised keyboard to enable commands to be input by a single keystroke. ATM interfacing needs to be very simple as they are used by such a large cross-section of the community. User training is not an option for the population at large, so single keystrokes using the specialised keyboard make the transactions quick, easy and logical.

5.
MIS would be used in the tourism or sport industries by a chain motel or major football club for example, to assist the management to run and control their organisation more effectively. The reports generated from the system would highlight trouble-spots enabling them to address any issues ASAP. A MIS would also assist them in a pro-active sense to foresee future trends.

6.
Paper forms are still commonly used for data collection because not all people who complete them are computer literate. At the moment, paper remains the easiest form of technology for all people to access and use. One added advantage of data collection by paper is that respondents are also able to sign the document, whereas electronic signatures are not common.

Activities (p181)

Remember

1.
Collecting and processing data, until recently, has been a manual activity carried out by clerical and accounting professionals. The introduction of automated transaction processing systems has largely turned these clerks into data entry operators.

2.
How and where data are collected and presented, the timeframes involved, the medium used, and who collects it, can all introduce both intentional and accidental bias.

3.
The integrity of data can change if data is not regularly updated.

Think

4.
Restricting user access via passwords is a less extreme method of protection than computer isolation. Access levels can also be used in conjunction with these passwords while file encryption is another method of protection. All three of these methods can be used at some level to provide a very secure system. User practice – the user operating the computer responsibly [like logging off when leaving their workstation] also helps to perpetuate a secure system.

5.
Data entry jobs in the 21st century will effectively take the place of what were clerical jobs in the 20th century. The workforce population will be reduced as data collection and processing become more automated or carried out by system users.

Mastery test (pp183-184)
Multiple choice

1.
b

2.
b

3.
a

4.
b

5.
d

6.
d

7.
a

8.
c

9.
a

10.
b

Fill in the blanks

11.
data

12.
Off-site

13.
Real-time processing

14.
mission critical data

15.
inaccuracy

16.
indexed sequential

17.
hashed

18.
Pointers

19.
Punched cards

20.
partial

21. Match the terms

1.
I

2.
G

3.
D

4.
F

5.
J

6.
C

7.
B

8.
E

9.
H

10.
A

Short answer

22.
Batch processing does not involve user interaction. It is the regular processing of previously collected data in a convenient bundle. Real-time processing occurs as the transactions arrive – they are not batched for later processing. Real-time processing involves the users more and is more likely to be directly controlled by the user. Some systems use both - batch to deal with peak demand times when network bandwidth is under serious strain and real-time for quieter periods.

23.
Automated transaction processing systems have changed the nature of banking because they have rapidly reduced the need for human tellers or counter staff and therefore the need for many bank branches. System users (the public) are replacing tellers too – like banking via an ATM. In addition, although banking still uses batch processing, real-time processing is quickly emerging.

24.
Data accuracy can be maintained in a library transaction processing system by automating the system, installing barcode scanners and affixing barcodes to all the books. This means when books are being checked-out or returned over the barcode scanner, the system would be very quick and extremely accurate in updating the title’s library status. One method of ensuring the data’s integrity is to conduct regular updates and checks of borrowers’ contact details as they come through the library in person.

25.


	Locate a record in a data file using a:
	Needs a key field:
	Records must be sorted:
	Direct or sequential access to main data file:
	Works with searches on multiple fields:

	Linear search
	No
	No
	Sequential
	Yes

	Binary search
	Yes
	Yes
	Direct
	No

	Index file
	Yes
	No
	Direct
	Yes

	Hash calculation
	Yes
	No
	Direct
	No


26.
Advances in information technology have blurred the distinction between system participants and system users because both are sharing similar data access and data input roles. In the past, the system participants were staff of an organisation such as a bank, bookshop or hotel. These staff members would interact with the computer system on behalf of the customers by placing and chasing their orders or reservations for them. Now however, system users (the public) are interacting directly with these same systems via Internet shopping carts, online reservation desks, e-ticketing, ATMs, phone banking etc to locate, place and chase their own orders and bookings. They do not need a third party inside the company to handle their orders anymore.

Chapter 5: decision support systems

Activities (p190)

Remember

1.
The three stages of decision-making are: intelligence, design and choice.

2.
The stages of problem solving are: decision-making, implementing and evaluating the solution.

3.
A programmed decision is a decision that is made using a rule, procedure or quantitative method.

Think

4.
There is usually a clear method for finding a solution to a semi-structured or structured problem, although the data may not be as clear or complete for a semi-structured problem. There is often no clear method at all for solving an unstructured problem.

5.
A decision regarding which mode of transport to take to a rock concert beginning at a set time, given a finite set of transportation methods (car, bus, train, ferry) and their fixed timetables, is an example of a fully structured problem. Deciding whether to buy a T-shirt at this concert and have it signed by all the band to sell at a profit down the track is a fully unstructured problem.

6.
The difference is that ‘goal-seeking’ searches for the correct data to achieve a desired, pre-conceived result, whereas ‘what-if’ observes the results of using different data sets.

Activities (p195)

Remember

1.
Common types of software that can be used as decision support systems are: spreadsheet (Microsoft Excel) and database (Microsoft Access) applications.

2.
A knowledge domain is a single area of knowledge.

3.
Two differences between artificial neural networks and parallel processing systems are: the type of CPUs (Central Processing Units) used and the number of PEs (Processing Elements) in the network. The CPUs used in parallel processing systems are advanced powerful processors. Those used in artificial neural networks (called PEs) are much simpler and can only perform a few basic tasks. There are millions of PEs in an artificial neural network, while parallel processing systems use at most a few thousand CPUs.

Think

4.
No, an expert system does not replace an expert. Experts are needed to develop expert systems. Expert systems allow people who are not experts trained in the area to make informed decisions.

5.
A conventional computer is more likely to find the answer to a complex mathematical problem before an artificial neural network. Complex mathematical problems are structured problems, artificial intelligence is ideal for unstructured decision making.

6.
Artificial neural networks are sometimes called ‘learning machines’ as they are said to learn from experience. They can be taught to recognise patterns and adapt to changing environments.

Activities (p200)

Remember

1.
The stages of planning a computer solution to a problem are: analysis, design, implement and test, refine and maintain.

2.
The ‘what-if’ analysis and ‘goal-seeking’ tools available in spreadsheet software make them well suited to decision making processes.

3.
During the analysis stage of planning a computer solution to a problem, questions should be answered that help identify and understand the whole problem and exactly what the client wants.

Think

4.
Analysis and design are so important when planning a computer solution because designing an effective solution relies on fully understanding the problem first. If the problem is not completely understood, then how can an effective solution be created? Taking the necessary time in these first two stages of planning a computer solution will ensure the final two stages, implementing and testing and refining and maintaining, aren’t any more difficult or costly than necessary.

5.
Assuming the costs of the disco and DJ, hire of hall and printing won’t change – a more comprehensive set of test data would involve worst, expected and best-case scenarios for the ticket, drink and chip sales. What is the worst possible number of ticket, drink and chip sales? What is the expected scenario? What is the best-case scenario for ticket, drink and chip sales? The selling price of chips and drinks should be comparable, although cheaper than fair market value, so what is paid for chips and drinks at the corner store? Once this is determined, the prices for these items really shouldn’t change much depending on the number of tickets sold. However, the ticket price is under the control of the organising committee and could be changed depending on the number of tickets sales.


Worst-case scenario: Number of sales: tickets 150, drinks 200, chips 100. Ticket price: $8.50.


Expected: As per the example given in the book. Ticket price: $4.00.


Best-case scenario: Number of sales: tickets 600, drinks 700, chips 400. Ticket price: $1.25.


By inputting these different scenario sales figures, the spreadsheet will recalculate the total profit/loss. If the total profit/loss is way under or well over the required $1,000 profit for the music equipment, adjust the ticket price numbers until the figure is more around this $1,000 mark.

6.
Documenting a solution is important because it will be used in future project analysis and system upgrades. It will also help future project staff understand the system currently in place and remove the need for people to remember how they fixed a problem from the past that may recur.

Activities (p206)

Remember

1.
A knowledge engineer codes the knowledge of human experts in the rules and data of a knowledge base.

2.
AI simulates human behaviour by: learning from experience, using reason to solve problems, obtaining and utilising knowledge, applying knowledge to alter the environment, and understanding the appropriate measure of importance of different factors in a situation.

3.
A macro is a set of recorded instructions or steps created by the user of a software application such as a word processor or spreadsheet. It allows a set of frequently used commands to be automatically executed both quickly and easily.

Think

4.
The knowledge base of an expert system stores all the data, rules, cases and relationships. The database stores all the facts about the current problem. The inference engine is the expert system’s brain – it decides how and when facts and rules from the knowledge base are to be used to solve the problem. The user interface is the software that communicates with the user. It presents questions and choices to the user and accepts their input data in return.

5.
a) IF A AND D THEN S, IF B AND R THEN P, IF S AND P THEN M, [S and P is inferred by A AND D and B AND R]  IF B AND M THEN C.


b) Not all the rules were used in part a). All of the initially known facts were necessary to prove C.


c) IF B AND M THEN C, IF S AND P THEN M, IF B AND R THEN P, IF A AND D THEN S.

6.
Forward and backward chaining won’t always need the same rules and facts. On the contrary, forward chaining starts with all the known rules and facts then attempts to reach a conclusion. Backward chaining starts with a conclusion then works back to reveal the original data needed to produce it. That is, all the facts are not known but a particular conclusion is expected or there are a number of possible conclusions to explore. Backward chaining is suited to ‘goal-seeking’, whereas forward chaining is suited to ‘what-if’ analysis.

Activities (p213)

Remember

1.
Line graphs, column graphs and pie charts are three types of charts commonly used to graphically represent spreadsheet data.

2.
A data mart is different to a data warehouse in that a data mart is a smaller, cut-down data warehouse more suited to individual users’ needs.

3.
A wildcard character is a character that can represent any other character or set of characters. It can assist a search by acting as a substitute or placeholder character for other characters in a search key. Eg. Using ‘?’ in the search key ‘h?t’ to find: hat, hit, hot, hut or hunt, hint, hurt etc.

Think

4.
It’s difficult to show trends with pie charts as they only show one single value for each variable. A trend is a variable’s pattern over time so you need to see a sequence of values to gauge its trend. These are not possible in the one-off snapshots that pie charts offer and you would need to see a sequence of pie charts on the same variables over time to notice any trends.

5.
The huge volume and variability of data often hides trends and patterns. Data mining is the process of sifting through and analysing enormous quantities of data to discover hidden patterns.

6.
Using the ‘*’ character inside a search key like the example given [ab*t] can be valid. The ‘*’ character matches with any sequence of characters, so this search is requesting words that begin with the letters ‘a’ and ‘b’ then have a sequence of letters before the letter ‘t’. Words such as ‘about’ and ‘abort’ would be found. However, on some systems, the presence of the '*' will mean the 't' is disregarded and any sequence of characters beginning with 'ab' will be found.

Activities (p220)

Remember

1.
The five stages of knowledge engineering are: knowledge acquisition, knowledge representation, knowledge validation, inference, explanation and justification.

2.
A breadth-first search looks across the whole knowledge base at one level before progressing to the next level whereas a depth-first search looks down each branch of a knowledge base before progressing to the next branch.

3.
The two main ways of finding information on the web are: using a web directory or search engine.

Think

4.
A false summit in a depth-first search is where, in climbing back up a branch after not finding the search answer, the computer thinks it has reached the summit or end of its choices but really hasn’t. For the example in Figure 5.23, a false summit in the depth-first search may look like this:
Start: 0
1
2
1
3
5
3
6
3
1
4
1.
At this point, the computer may think it’s reached the summit, but in fact it hasn’t. There are still more data to check. The implication is that the computer will return zero results to the user as it hasn’t found any data meeting the search criteria, but it hasn’t searched the entire database yet. Therefore, the results being returned to the user are most likely to be inaccurate.

5.
Search engines use full-text and indexed searches alongside basic data mining to scan the web. Full-text searches examine the entire text of a site to match the keyword/s. Indexed searches match the keyword/s with a website’s index containing important words from the titles/headings and the first 20 lines of text in the site.

6.
‘Explanation and justification’ is an important stage in knowledge engineering as it is the reason or basis of why the system advises particular courses of action. Advice needs to be based on fact, then explained and justified. Explanations and justifications also enable the system to be updated if and when circumstances change. Results can be more believable if backed up by explanations as well.

Activities (p224)

Remember

1.
AI is used in DSSs because it is permanent, easy to duplicate, relatively inexpensive, consistent, thorough and can be documented.

2.
Some of the advantages that AI has over human intelligence are: AI is permanent for as long as the system is used; AI is easy to duplicate; AI can be less expensive than human intelligence; AI is consistent and thorough; AI is unemotional and more predictable; and AI can be documented.

3.
Many people are responsible for the success or failure of a DSS, each with their own area of responsibility. The system builders are responsible for the system operating as specified with valid and integral data. End-users are responsible for their decisions, with or without DSS help.

Think

4.
Computers may never think in a completely similar way to humans as they would have to be self-creative, self-evolving, use input from its own senses, and make use of a vast range of its own experiences. At the moment, all system thinking capabilities are supplied via input from humans. They cannot deal with something based on their own experience because they have none - unless it was provided – and then it’s still someone else’s experience. Everyone in the world has unique life experiences and an extraordinarily complex mind. Humans have compassion, they make judgements based on morals, and many other things that it seems impossible for a computer to possess. It’s very unlikely that computers will ever think like us but never say never.

5.
DSS operations can be improved by using groupware to involve more people, ideas and thinking patterns into the decision making process. The capabilities of GDSS [Group Decision Support Systems] such as enabling graphically dispersed employees to contribute [the Delphi approach], brainstorming, group consensus, and nominal group techniques enable these approaches.

6.
Data mining can be abused by using the information found in an unethical manner. It is widely believed that legislation is lagging far behind what is possible with new technologies. And until the law is brought up-to-date, data mining can be a powerful tool for gathering private data on the personal details, habits, spending and web tastes of consumers for misuse, like on-selling this information to marketing companies.

Mastery test (pp226-227)
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22.
Compared to the intelligence of humans, AI is more permanent, easier to duplicate, less expensive, more consistent, more thorough and can be documented. Compared to AI, humans are far more creative and complex, emotional, moral, they can react to direct input from their own senses (self-evolving), and they can make use of a vast range of personal experiences. Computers can process large amounts of data faster and more accurately than humans. Humans are self-aware and can adjust their reactions based on individual circumstances for a better outcome.

23.
The end-user is responsible for decisions made using DSSs. A DSS is a decision making tool only, so how this ‘tool’ is used, is ultimately up to the user. A DSS simply provides information to assist the decision making process. The end-user must evaluate this DSS generated information and determine its importance in the overall decision to be made.

24.
As with building any computer solution, the steps involved are: analysis; design; implement and test; refine and maintain. Building a DSS that includes an expert system also involves: constructing the knowledge base; designing a set of rules for adding new data to the knowledge base; designing an inference engine to process the facts and reach a conclusion or result; creating a knowledge management system – such as a user interface to allow users to ask questions and enter data; creating the database to store known facts; creating a mechanism to exchange data with other systems and applications; and creating an explanation mechanism to explain how and why a particular conclusion was reached. The specialist people involved in creating a DSS include: human experts who provide the knowledge in their domain, and knowledge engineers who code the knowledge of human experts in the rules and data of the knowledge base.

25.
A hill-climbing strategy is a sensible, well-prepared search strategy. Using this method takes local conditions into account before setting off on a search. Instead of blindly ploughing into the data and hoping for the best with an aimless search, a hill-climbing strategy determines which direction the search should proceed based on current conditions. In a DSS, this strategy is used to evaluate the proximity of the goal before setting out, then re-evaluates the situation to determine which direction to continue searching in.

26.
‘Rules of thumb’ are some of the rules contained in the knowledge base. These rules are gained from many years of practical experience or intuition, and are provided by human experts. They are not textbook knowledge.

27.
‘Fuzzy logic’ is a term used for rules that have a certainty factor of less than 1. Conventional systems are very structured and are told how to solve problems step-by-step. In AI, the computer is given knowledge of the subject area and some inference capability. ‘Fuzzy logic’ is part of this inference capability that enables AI systems to solve unstructured problems whereas conventional computers are much better suited to structured problems.
Chapter 6: automated manufacturing systems
Activities (p232)

Remember

1.
Inventory tracking is recording and checking inventory levels to ensure that a sufficient supply of all materials are always available, re-ordering when necessary.

2.
Two other roles of information systems in manufacturing are: record keeping and production scheduling. Records are kept on employees (hours worked, wages, jobs completed, contact details etc); production (materials used, products completed, equipment details etc); and accounts (cost, income, assets etc). Production scheduling involves scheduling jobs to match customer orders, work shift patterns, holidays and maintenance periods etc.

3.
The participants in automated manufacturing systems are: supervisors, production planners, production designers and maintenance engineers.

Think

4.
Humans are still important to the manufacturing process because of their flexibility and ‘on-the-spot’ common sense-abilities. They are able to make good decisions when unpredictable situations arise thanks to their ability to think for themselves. In addition, people are required to service, repair, maintain and upgrade machinery, hardware and software and only people have the capacity to think of overall improvements to the company’s systems and total organisation.

5.
A CIM is a system that provides data on the product to assist with day-to-day business, while CAM is a system which produces a product.

Activities (p236)

Remember

1.
The important parts of a block diagram are: the symbols it uses and the system it represents. A block diagram shows a system’s boundary – its external inputs and external outputs.

2.
Sensors detect certain conditions in the environment or outputs from other systems, and provide data signals to the controller. Actuators are output devices that perform a mechanical action directed by a controller. Controllers are devices that process the input data signals from sensors to produce output data signals to actuators. A controller alters the operation of another system.

3.
The single steps involved in combining separate block diagrams into a single system diagram are: zoom out – look at a surrounding system affected by the output from the system in question; add the new system – define the new system’s input and output; combine the two systems – the two subsystems are now one larger system.

Think

4.
If a sensor were directly connected to an actuator nothing would happen. These two components do not talk directly to each other. The controller is the component that talks to both the sensor and the actuator. The sensor senses something, informs the controller  [via signal conditioners] which in turn tells the actuator what to do [via signal conditioners].

5.
art brief, chapter 6: page 236, question 5
6.
Block diagrams represent the operation of the physical system – the system hardware – in carrying out an operation. Data flow diagrams represent the system processing – the data becoming information.

Activities (p241)

Remember

1.
Automated manufacturing systems are widely used because of their higher efficiency; greater speed, safety and precision; and better control of production costs and quality.

2.
Continuous manufacturing systems are built specifically for just one task - they are not flexible in changing tasks and are designed to operate 24-7 with some time scheduled for maintenance. They are ideal for large-scale automated production.


Batch manufacturing systems, like continuous manufacturing systems, produce large quantities of a particular product. But unlike continuous manufacturing systems, they have a great deal more flexibility. The system can be quickly altered to produce new or alternative products. Participants in batch manufacturing systems usually need moderate IT skills.


In discrete manufacturing systems, the entire system is involved in producing a single item line. When another item is required, the system repeats the entire production process. They are used to produce items that are not identical, or are only needed in small quantities. This type of system is least suited to large-scale automated production. Participants in these systems usually need the most IT skills.

3.
Continuous manufacturing system: car assembly, mail sorting. The tasks involved are identical and repetitive, and don’t change depending on the season.


Batch manufacturing system: fruit cannery. The operation of the system is regularly changed depending on which fruit is currently in season.


Discrete manufacturing system: automated warehouses where computer controlled trolleys store and retrieve individual palettes.

Think

4.


	Manufacturing system:
	Advantages:
	Disadvantages:

	Continuous
	Cheap to build.

Economical to run.

Fast production rate.

Continuous flow of output.

Low IT skills required.

Low human involvement.
	Very inflexible.

Expensive and difficult to change.

Not suited to low production volumes or complex single items.

	Batch
	Flexible.

Moderate to fast production.

Moderate IT skills required.

Moderate human involvement needed.
	Increased costs of building and running the equipment.
More complex IT system.

Greater degree of human involvement needed than continuous manufacturing.

	Discrete
	Can produce more complex single items or low production quantities more economically.
	Not suited to large-scale, automated production.

High-level IT skills required.

Slow production rate.


5.
Continuous manufacturing systems are common in highly competitive areas such as car manufacturing because of their sheer speed and extended working shifts when creating products. In highly competitive areas, it is important to keep up with demand or quickly produce a new product in large quantities, and at the lowest possible price to launch into the market. As these machines are cheap to build and economical to run, they help lower costs and therefore prices.

Activities (p253)

Remember

1.
Temperature sensors: thermistors, resistive temperature detectors, fibre optic thermometers and thermocouples.


Light sensors: phototransistors, photoresistors and CCDs (Charge-Coupled Devices).


Flow sensors: turbines, hot wires, pressure difference sensors, volume flow detectors and vector flow detectors.


Motion sensors: rotation detectors, pulse timers and Doppler detectors.


Pressure sensors: piezoelectric and capacitance devices.

2.
Doppler detector: measuring the speed of aircraft landing in bad weather conditions.
Piezoelectric ceramic: measuring the depth of a river.


Hot wire detector: measuring the fluid flow rate through a radiator.
Thermistor: measuring air conditioning temperature.


CCD: image recording in astronomy and digital still and video cameras.

3.
Tracking inventory through a manufacturing system is possible if all inventory that enters the system is barcoded and all entries are properly recorded in the information systems database. Various barcode scanning devices (contact wand, active non-contact scanner, passive non-contact scanner or CCD scanner) can then be used at different points to track the inventory.

Think

4.
a) Box sizes: Light detectors could measure the box sizes by which light beams they blocked.


Box weights: Pressure detectors under the conveyor belt could detect the weight differences.


b) Ball speed: Timed pulses could measure the ball speeds down the delivery chute. This method would be appropriate as it is a motion sensor and the sensor is not attached to the object.

5.


	
	Advantages:
	Disadvantages:

	Contact wand scanners
	They are inexpensive and rugged devices.
	The wand must make contact with the complete width of the barcode.

Curved or hard to reach barcodes are not easy for the wand to read.

	Hand-held non-contact active scanners
	They can read barcodes from a reasonable distance.
	They are expensive and contain moving parts which can be damaged if the scanner is treated roughly.


Activities (p258)

Remember

1.
It is necessary to convert data signals between digital and analogue because the real, physical world around us produces analogue signals while the computerised, information system world uses digital signals. Therefore, to use or record real world data in information systems, the real world’s analogue output must first be converted to the technology world’s digital medium.

2.
Signal noise is unwanted extra signals caused by interference. This interference or ‘noise’ can be the result of an electrical power supply, static electricity or a strong magnetic field. It can be removed by signal conditioning which alters data signals to improve their signal quality or adjusts/fine tunes the operation of the output device.

3.
The three types of signal damping are: underdamping, critical damping and overdamping. An underdamped system reacts very quickly to a change but takes some time to settle down to a new stable output level. A critically damped system reacts quickly to a change and quickly reaches a new stable output level. An overdamped system reacts very slowly to a change and takes a long time to reach a new stable output level.

Think

4.
a) Noise on an analogue data link can affect the signal, making it difficult to distinguish between the signal and the interference. Passing the signal through a signal conditioner will remove unwanted noise and therefore the operation of the receiving device won’t be affected.


b) Noise on a digital data link can be detected far more easily than on an analogue link. Digital systems use error detection and correction methods to detect and remove signal errors, thus enabling easy differentiation between signals and noise.

5.
A stable system is more sophisticated than a controlled system and undergoes less fluctuations. Controlled systems may respond so quickly to change that fluctuations are unnecessarily high and occur too frequently.

6.
a) Bungee jumping is like underdamping: There is a rapid response to change [upon jumping, the limp cord responds dramatically to the sudden weight by going incredibly taut and elastic]; followed by a reasonable period of instability [a set of decreasingly powerful rebounds then occur]; before things settle down to a stable level [the jumper hangs still waiting to dismount].


b) Getting on a set of bathroom scales is like critical damping: There is a speedy response to change [the sudden weight on the scales gets the device calculating rapidly]; before it quickly reaches a stable position with little or no instability period [the scale races to the approximate weight area before adjusting to the final measure which it holds steady while the person remains].

Activities (p261)

Remember

1.
The different types of actuators are: solenoids, DC (Direct Current) motors, AC (Alternating Current) motors, stepping motors, relays and hydraulic pumps.

2.
Stepping motors and hydraulic pumps can be used to give precise control movements.

3.
Relays are ideal for turning other devices on and off.

Think

4.
a) DC motor  b) solenoid  c) stepping motor  d) relay.

5.
a) If the stepping motor of a hard disk drive was underdamped, it would continually over-shoot its destination in terms of locating specific data at specific disk locations. This would slow down hard disk access and overwork the stepping motor as it continually moved too far back and forth.


b) If the stepping motor of a hard disk drive was overdamped, the hard disk access would again be slow but the stepping motor wouldn’t be moving continually back and forth, rather very slowly toward the desired destination.

6.
A hydraulic pump can quickly apply large forces over a range of distances with good precision. The examples given in this chapter of oil passing through the piston chambers of a robotic arm demonstrate the speed and precision of hydraulic pump devices.

Activities (p264)

Remember

1.
De-skilling is the loss of skills and involvement that skilled workers often experience when their jobs become automated. Job displacement is the transfer of jobs from high cost countries to low cost countries for economic reasons.

2.
Automation can create morale problems and low self-esteem for those workers it displaces or takes work from. Unemployment and its symptoms of reduced importance can lead to problems with alcohol, drug addiction and domestic violence – all with large family and community costs.

3.
‘Human-centred’ describes a task where people are required to provide guidance, inspiration, intelligence and creativity in a ‘central’ role, while technology just provides the backup and tools to complete the job. Human-centred tasks are advantageous in semi-automated systems as humans have qualities that technology doesn’t, like: flexibility, common sense, experience and ingenuity. They are also beneficial because they foster a happier and more loyal workforce.

Think

4.
If that statement were true, some options for retraining could include higher-level IT jobs such as system design, development, installation and maintenance. Alternatively, if help desks etc were automated in the future, training will surely be needed for users accessing these systems.

5.
Against – machines are often more productive and reliable than humans in some industries; boring tasks don’t have to be done by intelligent workers who may become bored and introduce errors; technology has minimal error rates, is highly controllable, can handle dangerous jobs and is not concerned with holidays, sick days, family leave, superannuation or pay rises.


For – machines cause negative ripples through the workforce by taking jobs and leaving lower-skilled people unemployed, depressed and troubled; they de-skill and de-motivate the remaining staff by absorbing many of their daily tasks. Technology is also fostering a more impersonal society where we deal more and more with machines instead of people like: ATMs, online shopping, phone banking, emails, mobile text messages and even answering services.

Mastery test (pp266-267)
Multiple choice

1.
c

2.
a

3.
a

4.
c

5.
a

6.
b

7.
a

8.
d

9.
a

10.
a
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11.
inventory

12.
predictable

13.
inputs

14.
CNC lathe (Computer Numerically Controlled lathe)

15.
stable

16.
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17.
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18.
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19.
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20.
feedback

21. Match the terms

1.
E

2.
F

3.
H

4.
J

5.
A

6.
B

7.
C

8.
I

9.
D

10.
G

Short answer

22.


	Temperature sensor:
	Advantages:
	Disadvantages:

	Thermistor
	Operates over a wide range of temperatures.

Very accurate, light & small.

High temperature sensitivity.

Fast response.
	Needs a microprocessor to convert the current into a temperature value.

Needs electrical power.

	Fibre optic thermometer
	Operates over a wide range of temperatures.

Optical fibre collector does not need power so it can be used around flammable gas.

Fast response.
	Needs a microprocessor to convert the energy reading into a temperature value.

Expensive.

	Thermocouple
	Does not need electrical power to operate.
	Has very weak signals which must be amplified.

Low sensitivity and slow response.


23.
It is advantageous to digitise data at the source (i.e. in the sensor) before sending it to a controller to eliminate as many transmission errors as possible. It’s a preventative measure that is sometimes easier to implement than separating noise from data in a non-digitised signal.

24.
a) 10,000 identical computer keyboards – continuous manufacturing system: designed and built specifically for one manufacturing task; operate 24/7; low IT skills required; minimal human involvement. 


b) 1,000 designer dresses in a range of sizes – batch manufacturing system: more flexible than continuous system so can adjust to the range of dress sizes required in this example; mid-level IT skills required; more human input than continuous.


c) 1 prototype coffee mug design – discrete manufacturing CAD/CAM system: entire system involved in producing a single item; ideal for small quantities; used to design and model new products; high level of human input and IT skills required.

25.
Sensors and actuators to meet the following input/output requirements of a control system:

	Task:
	Sensor:
	Actuator:

	Business letters, all within a set size range,…
	Optical detector to check the sizes of each letter.
	Relay switch or solenoid to remove oversized letters by open/close gate.

	…are individually moved along an entry conveyor system (the motion of the conveyor system can be controlled to halt, speed up or slow down the delivery of letters to the reader)…
	Rotation detector for the conveyor system.
	Electric motor.

	…to the reader which decodes the printed barcode on each address label…
	Barcode scanner.
	

	…After the reader, the individual letters are sorted (switched) into ten different conveyor tracks, according to their barcodes. Conveyors in these exit tracks can be individually controlled to halt, speed up or slow down their removal of letters.
	Rotation detector for exit conveyor systems.
	Solenoids or relay switch to open/close exit tracks according to the barcode.


26.
Describe the types of situations where a control system might use the following actuators:


a) Stepping motor – ideal where small and very accurate movements are required: computer disk drive, CD player.


b) Relay – a switch turned on and off by small electric currents, frequently used to turn larger electric currents on and off: a 5 volt signal from a computer could be used to switch on a 240 volt power supply to an electric motor.


c) Solenoid – tightly wound coil of wire around a rod of magnetised iron, an electric current through the coil moves the iron rod: can be used to open and close valves.


d) Hydraulic pump – hydraulic forces created by the pump makes the piston move which causes a mechanical action: often used in robotic arms, can achieve very rapid and precise movements.

Chapter 7: multimedia systems
Activities (p271)

Remember

1.
The seven data types used in multimedia are: text, hypertext, numbers, audio, images, video and animations.

2.
Hypertext makes multimedia interactive as it is content directly linked to new information. Activating it transports users to the related material without the need for linear searching.

3.
The expertise areas found in a basic Web multimedia team are: graphic artists, HTML authors and a project manager/producer.

Think

4.
Text is static – they are merely words that appear on paper or screen. Hypertext is active on screen. It is presented in such a way that when selected (e.g. clicked with a mouse) new information is automatically shown. It is ‘text only’ [as opposed to graphical] hypermedia.

5. No, hypermedia can only be text or images. Audio can present new information once a hypermedia element has been chosen, but it’s impossible to 'click' on actual audio data. You can only click on a graphical icon or text representing audio data.

6.
Graphic artists are expected to be multi-skilled. They need to effectively operate a whole suite of software programs to produce graphic elements which requires a certain amount of technical expertise. However, they are also required to be creative in a graphical sense. They need to know the rules of colour combinations, design, typography and layout and apply them to a variety of diverse media such as Web, CD-ROM or print.

Activities (p280)

Remember

1.
A frame buffer is the computer system’s video RAM that holds descriptive data of each screen pixel. This controls the representation of each pixel.

2.
Two major problems caused by using video in multimedia are the large demands video makes on a system’s storage space and its processing abilities.

3.
The main difference between a waveform and a MIDI file is that a waveform file is a digitised sound file whereas a MIDI file is a set of instructions for creating music.

Think

4.
Two images are required to create a morph - the starting and the finishing images. That’s because during morphing, the starting image is changed, pixel-by-pixel, into the finishing image.

5.
Morphing is cel-based animation because small changes occur between the cells as pixel-by-pixel the starting image is morphed into the finishing image.

6.
Most multimedia video clips are played in a small screen area because they place such huge demands on both the storage and processing abilities of a system. Running video at full screen would place such high demands on the system, that the playback quality and speed would be even further compromised than it normally is at the quarter screen size.

Activities (p284)

Remember

1.
The four areas of multimedia use are: education and training; leisure and entertainment; information; simulations and VR (Virtual Reality).

2.
All areas of multimedia use could benefit from using DVD technology.

3.
The main advantage of DVDs over CD-ROMs is their much higher storage capacity.

Think

4.
Increasing CD-ROM speeds does not address the major multimedia problem of increased storage capacity brought on by the sheer size of modern multimedia files. You could possess the fastest CD-ROM in the world, but what if its limited memory size could only hold half of your video presentation? Increasing storage on a CD is impossible but using a DVD could be an option.

5.
The Web is responsible for more widespread global communication and immediate communication. Relatively instantaneous communication methods such as email and online chatting are very popular due to their accessibility and cost effectiveness in comparison to an overseas phone call or posted letter.

Activities (p289)

Remember

1.
LCDs (Liquid Crystal Displays) offer considerable savings in size, weight and power consumption over CRTs (Cathode Ray Tubes).

2.
Video projection display technology is designed for mass audiences.

3.
Programming languages (e.g. C++ and Java) require the most experience to use in multimedia.

Think

4.
Creating high quality multimedia applications using scripting and programming languages is the most expensive. High quality multimedia involves highly skilled and highly paid professionals, but should result in a professional, high quality result.

5.
To create a good quality multimedia presentation quickly, software such as Microsoft PowerPoint or Adobe Acrobat are ideal. These programs are designed to create presentations easily and quickly for even novice users. The technology is predominantly point-and-click to enable this.

Activities (p294)

Remember

1.
Bit depth and DPI (Dots Per Inch) are two scanner settings that will affect image file sizes.

2.
Sampling rate, bit resolution and the number of channels [stereo or mono] are the digitising settings that will affect the quality of audio recordings.

3.
The non-linear storyboard layout gives users the most control over a presentation as they are able to move freely through the presentation along links that are largely unrestricted.

Think

4.
Web video capture cameras produce a very ‘jerky’ motion because of the Web’s inability to quickly process bulky video images. So the video usually jumps between key frames as the Internet scrambles to display the images, thereby giving a ‘jerky’ rather than smooth motion.

5.
An audio CD is restricted to about an hour of recorded music because of its limited storage capacity which is affected by the sound recording quality. Music for audio CDs is generally recorded at 44.1 kHz, 16 bit, stereo. High quality music is recorded at 44.1 kHz, 24 bit, stereo.

Activities (p297)

Remember

1.
Reasons for using GIF animations in a multimedia presentation: they are the most commonly used web animation format meaning they should work on most people’s computers; they are easy to create; they have flexible timing controls; they have small file sizes; they don’t require browser plug-ins; and the technology supports background transparency.

2.
RealAudio and RealVideo file formats are designed for live Internet broadcasts.

3.
Pits and lands are microscopic bumps that represent the binary data covering the surface of audio CDs, CD-ROMs and DVDs.

Think

4.
CD-ROM and DVD are popular methods for distributing multimedia because of their: compact shape, portable size and weight, their reasonable durability, their non-linear search capacity, and their ability to store and retrieve a large amount of data. This is necessary because of the large file sizes that multimedia requires.

5.
A small file size would be considered very important when distributing multimedia over the Web. This feature is so important because of the Web’s reduced processing capabilities and bandwidth greatly affecting the quality of the playback and the Internet’s time restrictions on file transfers.

6.
Traditionally, QuickTime has been the preferred format when adding digitised video to a CD-ROM multimedia project. As the project is on CD-ROM, file sizes are not an issue. However, industry standard software programs [e.g. Macromedia Director], have recently moved to support the embedding of MPEG formats into projects, although MPEG is not yet a standard choice for CD-ROMs.

Activities (p302)

Remember

1.
Reducing the bit depth (the number of colours) and using data compression software are two methods of reducing the storage size of an image file.

2.
Data streaming is the process of transmitting, receiving and displaying data (usually video and/or audio) live over a network (e.g. the Web).

3.
Three features of a VDU affecting image quality are: screen resolution, dot pitch and refresh rate.

Think

4.
Lossy data compression methods are never used on text data as this method permanently removes [loses] data. In text data, losing data permanently is not an option as the data is then incomplete.

5.
MPEG has become the standard for digital television and DVD movies because of its ability to compress to about one-twentieth of its original file size.

Activities (p304)

Remember

1.
One reason why many multimedia projects hire musicians and composers to write and play the music is to avoid copyright issues with existing works and for budgetary reasons.

2.
Integrity may mean honesty, accuracy, completeness, impartiality, ease of use and reliability or speed, variety and realism – it all depends on the many aims of different multimedia projects.

3.
Features expected in a multimedia game may be: goals, rules, characters, rewards, scores, competition, challenges, fantasy, safety, entertainment, speed, variety and reliability.

Think

4.
The integrity of a multimedia encyclopaedia can be checked by investigating the original sources of its information or by comparing its material with other sources on the same topics.

5.
A Web browser copying text, images and sounds across the Net to a computer to display a page within that browser does not violate copyright. It’s a given that this is how Web browsers operate and all content suppliers know this. However, it’s a violation of copyright to take these elements and reuse them in a different manner without first seeking permission from the copyright owners.

6.
High quality video data streaming over the Internet may affect traditional television in an extremely negative manner, largely due to choice. Traditional TV offers a fixed programming menu. You can only watch the programs chosen by the networks and only at the times they choose to show them. Viewing on demand using Internet data streaming removes all these constraints. Viewers will be able to access any program they want, whenever they want, and pause them at will to grab a drink and resume when they like [i.e. self controlled ad breaks!]. Of course this is similar to video viewing – but the quality will be greater, you won’t have to leave home to hire the videos and you won’t have to keep swapping cassettes or DVDs in the machine.

Mastery test (pp306-307)
Multiple choice
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22.
The three factors that will affect the quality of a digitised sound are: sampling rate, bit resolution and the number of channels. Sampling rates can be 11 kHz, 22.05 kHz or 44.1 kHz; bit resolutions can be 8, 16 or 24 bit; channels are either stereo or mono. Different combinations of these parameters produce different sound qualities from voice playback quality at 8-bit/11 kHz/mono to high quality music at 24-bit/44.1 kHz/stereo.

23.
Digitising video can cause playback speed and resolution problems when converting the PAL video signal into digital data. Overcoming this problem requires a very fast system and specialised video hardware. A cheaper and often more practical solution is to either: digitise from videotape using the stop/freeze frame to give the digitiser time to grab each frame individually [requires a professional quality VCR with a very steady freeze frame facility]; or digitise the signal at a much lower screen resolution and slower frame rate. This also means the digitised video will be played back in a small area of the screen.
24.
JPEG is a 24-bit, high quality web image format. It is primarily used for photos and ‘photo’ type images composed of multi-hued shades and colour gradients. GIF is an 8-bit, lower quality web image format more suited to line art, cartoons and drawings where most images don’t have these same subtle gradients. Therefore, the loss in image quality is not as noticeable in a GIF.

25.
Codec is the term that describes the method of compressing and then restoring a data file – COmpression/DECompression. ‘Non-loss’ compression methods are used in GIF data types where image data is compressed by temporarily removing duplicated data when the file is saved. The removed data are fully restored when the GIF is reloaded and displayed. ‘Lossy’ compression methods are used in JPEG data types. ‘Lossy’ methods permanently remove data from the image – therefore users can choose which level of compression [loss] they prefer. In audio, a contemporary file type is MP3. This type was originally developed to compress and store the sound in CD-ROM videos. This method can compress 650 MB of data [about 1 hour of playtime] in an audio CD to approximately 64MB with little drop in quality.

26.
Expectations in an educational multimedia presentation are integrity and usability. The presentation should be professional, the navigation clear and easy to decipher, and the information presented should be factual and referenced to enable checking with sources. Data types would be used where they fit with the content – not for entertainment purposes. There would be an expectation that once the interaction is deciphered, it would be predictable.



In an entertainment-based multimedia presentation expectations are few as being entertained is unpredictable and different for individuals. There may be an element of fantasy and use of all data types to present a full-on multimedia experience. Edutainment sits somewhere in-between, and has features of both educational and entertaining multimedia.
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