Higher Computing Homework
Languages and Environments
1. The following section of code represents some information about flights:
direct (glasgow, london)
direct (london, paris)
direct (paris, rome)
direct (paris, seville)
direct (rome, berlin)

fly_direct (P,Q) :-direct(P,Q)
one_stop(X,Y) :-fly_direct(X,Z), fly_direct(Z,Y)
a) State which type of language is shown.
b) Describe two features of this type of language. You may refer to the code in your answer.

2. Deeper Blue Sea is a company selling diving equipment. A section of a page from the company’s website is shown below:
[image: ]
Part of the HTML code used to produce this page is shown below:
1. <head>
2. 	<title>Blue Magic Mask< _A_ >
3. 		<style>
4. 			p.style1{font-size: 9pt;}
5.			h1{font-family:Verdana, Arial, Helvetica;}
6. 		</style>
7. < _B_ >
8. < _C_ >
9. 	<h1>Deeper Blue Sea Diving Equipment Sale!</h1>
10.	 <p> <a href="My pictures/diver.jpg"> <img src="My pictures/diver.jpg"alt="Diver" width="170" height="100"></a></p>
11. 		<p class="style1">Click for larger image </p>
12. 	<p>Our best selling mask just got better - and cheaper<a href="#BMMask" >...more... </a></p>
13. 	<p>E-mail for information about <a href="mailto:discounts@deeperblue.com.uk">diving club discounts</a> </p>
(a) State suitable entries for each of the missing values labelled A, B and C.
(b) The internal style sheet code in lines 3—6 affects the page layout. Explain the effect of the style sheet on:
(i) Line 9
(ii) Line 11
(c) Describe two benefits of using an external style sheet instead of an internal style sheet, as used by Deeper Blue Sea.
(d) The website is published on the internet. However, Deeper Blue Sea realises that search engines are not finding the website. Describe how the HTML code could be modified to help a search engine find the website.

3. (a) The managing director of Homeview wants to update his website and change the appearance of the text throughout all the web pages. He instructs his technical staff to make the following changes using cascading style sheets (CSS).
	Text
	Font
	Size
	Colour
	Style

	Headings
	Verdana
	20
	Black
	Bold

	Sub Headings
	Tahoma
	16
	Red
	Bold

	Body Text
	Arial
	12
	Blue
	Regular



Create a CSS rule that will implement the changes for the Sub Headings.
(b) To gain access to more detailed property information, users must complete a registration form to create a unique username and password.
Describe one example of input validation that could be applied to a username when it is first registered.
(c) When registering, the user must enter a valid e-mail address. This validation process is carried out by code written in a scripting language. In the language used, the syntax for an IF statement is:
if (expression)
{
command(s)
}
and the OR comparator is written using the symbol ||
The following code is used to validate the e-mail address:
if (atpos<2 || dotpos<atpos+2 || dotpos+2>=length)
{
alert(“Not a valid e-mail address”);
return false;
}
In the code above:
· the variable length stores the number of characters in the e-mail address
· the variable atpos stores the position of the @ character
· the variable dotpos stores the position of the last dot
For example, if the e-mail address is myname@sqa.com then length = 14, atpos = 7 and dotpos = 11
Explain how the code above would process the validation of the e-mail address: my.name@net

4. WebGo develop websites for mobile devices. WebGo have developed a site for a new university.
(a) The university would like the website to incorporate an internal search engine. Search engines make use of crawler software.
Describe two ways that WebGo could ensure that the new website was optimised for indexing by crawler software.
(b) Students have reported issues with one of the web pages that is returned following a search.
The web page is supposed to display images of the student union gym and cafeteria. When the page loads the images appear as follows.
[image: ]
Explain how the HTML code could be changed to make this web page more accessible in the event of images not appearing on screen.

5. WebScape is a web design company. It is developing a website that will be accessible on many devices including tablets, laptops and smartphones. The site is hosted on their web server.
(a) Describe how accessible design can be achieved using cascading style sheets (CSS).
(b) A typical page in the website is tested and requires optimisation.
<body>
<script src=”http://webscape.org.uk/js/jquery.js”></script>
<script src=”http://webscape.org.uk/js/jquery.once.js”></script>
<script src=”http://webscape.org.uk/js/drupal.js”></script>
<script <src=”http://webscape.org.uk/js/panels.js”></script>
<style>
.center_div
{
border:1px solid gray;
margin-left:auto;
margin-right:auto;
width:90%;
background-color:#d0f0f6;
text-align:left;
padding:8px;
}
</style>
<img src=”boat1.gif” alt=”Big Boat”>
<img src=”logo.gif” alt=”logo”>
<img src=”boat2.gif” alt=”Big Boat2”>
<img src=”welcome.gif” alt=”Welcome Message”>
</body>

Explain how the code above could be altered to optimise load times.

6. A program has been written to find the position of the maximum value in a list, however the program stops responding. The algorithm responsible is shown below.
line
1 	SET source TO [71,76,66,67,89,72]
2 	SET position TO 1
3 	FOR counter FROM 2 TO 6
4 		IF source[counter]>source[position] THEN
5 			SET counter TO position
6	 	END IF
7 	END FOR
Describe how a feature of the software development environment could have been used to locate the area of code with the error.

7. One feature of a declarative language is the use of facts. These facts are shown in lines one to three below:
	Line 1
Line 2
Line 3

Line 4
	human(einstein)
human(pascal)
human(lovelace)

mortal(X):-human(X)



State the feature being used in line 4 and explain a benefit of its use.

8. Joseph has been asked to develop a website for the Glasburgh Safari Park where visitors can go to see animals including pandas. Joseph often makes use of cascading style sheets which can be internal or external.
a) Joseph is using an external style sheet named “masterstyle”. Complete the HTML code that will successfully link to this stylesheet.
	
<link rel = ___________________ type = “text/css” href = _________________________>


b) Joseph includes a rule in the external style sheet to make all the large headings appear in Tahoma font, blue and centred wherever they appear on each page.
Write a CSS rule to manage these large headings.

9. RightIT, a software company, is currently developing a cash machine program for a bank. The cash machine will offer five options to customers.
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a) (i) State one other type of programming language RightIT could have used for this software.
(ii) Justify why it would also have been suitable.
b) The options selected during a day are stored as a list. The bank would like the software to calculate the number of times the mobile top-up option appears on this list. 
Use pseudocode to design an algorithm to carry out this calculation.
c) Once the software has been written RightIT carries out systematic testing.
Explain how systematic testing is carried out.
d) The bank is anxious that RightIT also carries out comprehensive testing on the software.
State what is meant by comprehensive testing.
e) The final version of the software is ready to be distributed to the bank. A compiler is chosen as the most suitable translator.
Explain why a compiler is suitable at this stage.
f) Several months after the software has been in use, the bank asks RightIT to include another option in the menu. This option should allow customers to withdraw cash in Euros.
Name the type of maintenance required and justify your answer.

Computational Constructs
1. When implementing code, a programmer can limit the scope of a variable. Explain what is meant by scope and how it can be limited.

2. A function used to perform an arithmetical operation is shown below:
FUNCTION combinations (INTEGER number) RETURNS INTEGER
SET factor TO 1
FOR counter FROM 1 TO number DO
SET factor TO counter * factor
END FOR
RETURN factor
END FUNCTION
(a) State the formal parameter in the function.
(b) A program has two variables called items and permutations which contain the values 3 and 0 respectively, as shown below:
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(i) Explain what is meant by an actual parameter, by referring to the following line of code used to call the function above:
SET permutations TO combinations(items)
(ii) State the values contained in items and permutations after execution of the line of code in part (i).
(iii) Explain your answer to part (ii).

3. Weather statistics are recorded for each day of the 30 days of November. An algorithm is used to count the number of dry days below freezing temperature as a subroutine. Describe how the subroutine could make this value available to other parts of the program.

4. An algorithm is implemented so that the EcoCaledonia website can validate a user’s data from its online application form. There are two subprograms at line two and three. The parameters for these subprograms are not shown.
	Line 1
Line 2
Line 3
Line 4
	REPEAT
   Enter_applicant_data(…)
   Validate_form_data(…)
UNTIL <form data is valid>



Name a parameter that should be passed at line 2, state the type of parameter passing used and justify your answer.

5. A well written program should make use of parameter passing.
a) State the purpose of an in parameter.
b) State the purpose of an out parameter.

6. Describe one difference between an object-oriented language and a procedural language.

7. A travel agent uses a suite of software to help advertise holidays and make bookings. Part of the pseudocode that was written for the software is:
	if cost per person is less than 500
 set band to ‘cheap’
end if
if cost per person is greater than or equal to 500 AND cost per person is less than 2000
 set band to ‘medium’
end if
if cost per person is greater than or equal to 2000
 set band to ‘expensive’
end if


a) When the above is implemented as a subroutine, state whether the variable “cost per person” would be passed by reference or value. Justify your answer.
Each holiday booking is assigned a unique reference code. The software which creates this code uses concatenation within a user-defined function.
b) Explain the term function.

8. Explain one difference between a procedure and a function.

9. In the case of both a local variable and a global variable, explain what is meant by the term scope.


Data Types and Structures
1. A social networking website stores information about its members. The table below shows a sample of the information stored:
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(a) A record data structure is used for the members’ details.
Record Members IS 	{STRING surname,
STRING forename,
STRING username,
INTEGER password}
Describe how the website could store the information for five million members, using the record data structure above.

2. Clare has just started programming and has created an algorithm to search the array cars which holds one hundred car registration numbers.
Clare wishes to search for a specific registration number each time she uses the program. Clare’s algorithm is shown below.
line
1 	SET check TO 0
2 	SET counter TO 1
3 	RECEIVE registration FROM KEYBOARD
4 	REPEAT
5 		IF cars[counter] = registration THEN
6 			SET check TO 1
7 		END IF
8 		SET counter TO counter + 1
9 	UNTIL check = 1 OR counter = 101
Clare could have used a Boolean variable called “found” as part of this algorithm. She alters line 1 to read:
1 	SET found TO false
With reference to the line numbers shown, state the other changes that Clare would need to make if she wished to use this Boolean variable.
3. A program has been written to find the position of the maximum value in a list, however the program stops responding. The algorithm responsible is shown below.
line
1 	SET source TO [71,76,66,67,89,72]
2 	SET position TO 1
3 	FOR counter FROM 2 TO 6
4 		IF source[counter]>source[position] THEN
5 			SET counter TO position
6 		END IF
7 	END FOR
(a) Line 1 shows the use of a 1-D array to store the list of values, instead of six individual variables. Describe two advantages of using a 1-D array to store this list of values.

4. EcoCaledonia recruits employees using an online application form. Rowena completes her form and receives the feedback below:
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State the most appropriate data type used to store the value of the “receive information” check box.

5. Explain how the variable chosen in answer 4 could be used in a linear search algorithm.

6. Over the summer, a garden centre has been running a “tallest sunflower” competition.
	Sunflower Height

	2.15

	1.79

	2.32

	1.41



State the data structure and data type used to store the list of heights.

7. Describe two characteristics of a 1-D array.

8. MoodyZak is software which comes free with a ModernCorp tablet computer. MoodyZak creates a song list from stored music based on data entered about the user’s mood. Mood data is entered into MoodyZak, through a touch screen, on a list of check boxes.
[image: ]
State a data structure and data type that could be used to record the mood list for a single song.

9. A program contains three variables, of the same type, with the following values: 
	variable1
	variable2
	variable3

	8
	4
	84



The program is written in a new language called SQAM. It contains the line of code shown below. The symbol & represents a particular operation.
variable3 = variable1 & variable2
 (a) The value 84 is assigned to variable3. State the single common operation carried out by the & symbol.
 (b) State the data type that must have been used for all three of the variables.

10. Explain what is meant by the data type, real.

11. State the most appropriate data type for the following descriptions:
 	(a) the position of a switch (on or off);
 	(b) photograph image (not embedded);
 	(c) the number of people at a meeting.

Testing and Documenting Solutions
1. A social networking website stores information about its members. The table below shows a sample of the information stored:
	Surname
	Forename
	Username
	Password

	Walker
	Andrew
	andypandy
	5654

	Anderson
	Eilish
	ellie34
	1457

	Khan
	Ganesh
	ganeshk
	1457

	Anderson
	Kevin
	kev67
	4789

	Gallagher
	Paul
	pg88
	2564

	Anderson
	Shona
	shaza
	7312

	Khan
	Zahra
	zahrak
	1958



A test plan is to be constructed for the search algorithm. kev67 is an example of normal test data that will be used to test the search algorithm.
Describe two examples of other types of test data that should be used in this test plan.

2. A function used to perform an arithmetical operation is shown below:
FUNCTION combinations (INTEGER number) RETURNS INTEGER
SET factor TO 1
FOR counter FROM 1 TO number DO
SET factor TO counter * factor
END FOR
RETURN factor
END FUNCTION
Initial testing of the function showed that it contained a logic error. This logic error was corrected.
(i) Use an example to explain how a logic error could occur by changing one line of code.
(ii) Describe one other type of error that may occur when coding.

3. (a) A company is developing a new software package. State when the company would use beta testing.
(b) State two reasons why the client should be involved in the testing.

4. A program has been written to find the position of the maximum value in a list, however the program stops responding. The algorithm responsible is shown below:
line
1 	SET source TO [71,76,66,67,89,72]
2 	SET position TO 1
3 	FOR counter FROM 2 TO 6
4 		IF source[counter]>source[position] THEN
5 			SET counter TO position
6	 	END IF
7 	END FOR
The program stopped responding because the loop did not terminate. This is an example of an execution error. Describe another type of error that can occur when a program runs.

5. Describe how usability testing could be carried out on a website.

6. Chris wants a program to process information about each of the pupils in his class.
	a) When Chris tests the program, it outputs the wrong number of A passes.
	State the name of this type of error.
Chris creates an algorithm that will search the array of average marks and return the smallest value present.
	Line 1
Line 2
Line 3
Line 4
Line 5
Line 6
Line 7
	SET list to [74.33, 57.67, 73.33, 87.33]
SET minimum TO list [0]
FOR counter FROM 1 to 3 DO
   IF minimum > list[counter] THEN
      SET minimum TO list[counter]
   END IF
END FOR



A trace table is used to record the change to a variable at the corresponding line number. Part of the trace table is shown below.
	Line
	List
	Minimum
	Counter

	1
	74.33, 57.67, 73.33, 87.33
	
	

	2
	
	A
	

	3
	
	
	B

	5
	
	C
	

	3
	…
	…
	…



	b) State the values missing from the trace table below at A, B and C.
	c) Explain how breakpoints could be used in conjunction with a trace table to locate errors in
code.

7. RightIT, a software company, is currently developing a cash machine program for a bank. The bank is anxious that RightIT also carries out comprehensive testing on the software.
State what is meant by comprehensive testing.


Algorithm Specification
1. Finest Fashions is an online fashion store. Customers can browse the company website, search for items of clothing and make online purchases.
The screen shot below shows one page from the Finest Fashions website:
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(a) All images on the website have been stored as bitmaps of integers, corresponding to the colour of each pixel. Part of an algorithm used to compress the images is shown below:
1 	SET pixelPrev TO “ “
2 	SET runLength TO 0
3 	SET counter to 0
4 	REPEAT
5 		RECEIVE pixelColour[counter] FROM (INTEGER)file1
6 		IF pixelPrev ≠ pixelColour[counter] THEN
7 			SEND pixelColour[counter] TO file2
8 			SEND runLength TO file2
9 			SET pixelPrev TO pixelColour[counter]
10 			SET runLength TO 0
11 		END IF
12 		SET counter TO counter + 1
13 		SET runLength TO runLength + 1
14 		END IF
15 	UNTIL end of file1
Explain whether this compression algorithm is lossy or lossless, by making reference to the line numbers shown above.
(b) The website allows customers to leave ratings of 1 to 5 stars for any items purchased. As each rating is received, a server-side script is used to recalculate the average rating for the item and then update the average rating displayed on the website.
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The web server stores the total number of ratings received for each item, along with the overall average rating for each item.
Using pseudocode or a language with which you are familiar, write an algorithm for this script.

2. CheckTax have developed a function to return the taxcode (A, B, C or D) that should be used for an employee’s pay. The function is to be used for employees that have income from two different sources. For example:
	Combined Income
	Taxcode

	Less than 9000
	A

	9000 and over (but less than 43000)
	B

	43000 and over (but less than 60000)
	C

	60000 and over
	D



The inputs and output of this function are show in the diagram below.
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The function was developed using the following algorithm to determine a taxcode for any value of total income.
line
1 	SET taxcode TO “Z”
2 	SET salary TO (income1 + income2)
3 	IF salary < 9000 THEN
4 		SET taxcode TO “A”
5 	END IF
6 	IF salary > 9000 AND salary < 43000 THEN
7 		SET taxcode TO “B”
8 	END IF
9 	IF salary > 43000 AND salary < 60000 THEN
10 		SET taxcode TO “C”
11 	END IF
12 	IF salary > 60000 THEN
13 		SET taxcode TO “D”
14 	END IF
15 	RETURN taxcode
Explain why this algorithm would return an incorrect taxcode if income1 is 30000 and income2 is 30000.

3. Homeview is an estate agent which specialises in the sale of residential properties in Aberdeenshire. It uses a dynamic database-driven website to display the range of properties it has for sale. Details of each property are held within a relational database.
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To gain access to more detailed property information, users must complete a registration form to create a unique username and password.
Describe one example of input validation that could be applied to a username when it is first registered.

4. Craig has been asked to write an algorithm that will search for a target ID from a list of fifty receipts. Each receipt has a unique receipt ID. Part of the algorithm is shown below.
	Line 1
Line 2
Line 3
Line 4
Line 5
Line 6
Line 7
Line 8
Line 9
	SET found TO false
SET counter TO -1
RECEIVE target_id FROM (INTEGER) BARCODEREADER
REPEAT
   SET counter to counter + 1
      IF receipt_id[counter] = target_id THEN
         SET found TO true
      END IF
UNTIL _______________________________________



Using pseudocode, or a language with which you are familiar, complete line 9 of the algorithm shown above.

5. EcoCaledonia recruits employees using an online application form. Rowena complete her form but accidentally enters an invalid mobile phone number which displays an error message. A valid mobile phone number will consist of a string of 11 digits.
Using pseudocode or a programming language of your choice, write the algorithm which would check that the mobile phone number if valid.

6. Chris wants a program to process information about each of the pupils in his class.
	Line 1

Line 2
Line 3
Line 4
	RECORD test_marks IS {STRING surname, INTEGER mark_1, INTEGER mark_2, INTEGER mark_3, STRING email}
SET pupil[1] TO (“Smith”,67,89,91,”john@doodle.co.uk”)
SET pupil[2] TO (“Latif”,42,91,84,”fatima@doodle.co.uk”)
SEND pupil[1].mark_2 TO DISPLAY



Chris wants to calculate the average for the first pupil. Using pseudocode, or a language with which you are familiar, write the line to calculate this average.

7. Over the summer, a garden centre has been running a “tallest sunflower” competition.
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Entrants have completed an online entry form to provide their name and the height of their sunflower. These have been collated into two lists. Samples from these lists are shown below.
	Name of Entrant
	
	Height of Sunflower (Metres)

	Eildih Brown
	
	2.15

	Helen Atkins
	
	1.79

	Mark Ames
	
	2.32

	Jenna Wylie
	
	1.41



a) Using pseudocode, design an algorithm to find and display the name of the person growing the tallest sunflower.
b) The garden centre wants to give a consolation prize to the grower of the shortest sunflower. A number of changes need to be made to the pseudocode you wrote in part (a).
	(i) State one change that you would make to your pseudocode from part (b).
(ii) Explain why this change is necessary

8. A horse race produced the set of results shown below. The names and times are held as two lists.
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a) Use pseudocode to design an algorithm that would store the time of the winning horse in the variable Fastest.
b) The time for the Slowest horse is also to be identified. Other than the change of variable name, state one change that would have to be made to your algorithm for part (a) to achieve this.
c) The number of horses who have a race time greater than 8 minutes is also to be identified. State the name of a standard algorithm that could achieve this.

9. ModernCorp manufacture tablet computers. Their recent sales initiative is shown.
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A program is to be created to calculate the discount rate due.
The price of a tablet computer is held in the variable price. The discount to be applied is stored in the variable discountRate. Use pseudocode to design an algorithm to assign the correct discount rate.



Low-level Operations and Computer Architecture
1. State the decimal value of the largest whole number that can be stored using 10-bits.

2. Describe two differences between main memory and cache memory.

3. Ali has created a poster using bitmapped graphic software. Describe how a colour bitmapped graphic is stored.

4. Finest Fashions decides to make its website available on mobile devices such as smartphones. As a result of this decision, maintenance must be carried out.
Explain one modification to the interface that will be necessary, due to the technical limitations of smartphone devices.

5. An app is being developed to view video clips of sporting events such as the 2014 Commonwealth Games and will run on a wide range of smartphones.
(a) Once in use, the Sports Selection screen will send the selected sport to the web server and suitable video clips will then be returned to the smartphone. The developers of the app are considering the use of distributed storage for the video clips.
(i) State one benefit of distributed storage for the app developers.
(ii) State one benefit of distributed storage for the users of the app.
(b) Many smartphones use the Vortex processor. In February 2014 an updated version of the Vortex processor was released. Read the following information about the new processor.
“The 32-bit Vortex-A17 will replace the aging Vortex-A9. The scalable design can support up to four cores, running at speeds of 2GHz and beyond. It will provide up to 60% greater performance than a Vortex-A9 chip, but use 20% less power. The Vortex-A17 processor offers configurable caches, with sizes between 32 KB and 64 KB for instruction, and 32 KB for data.”
(i) Explain how the use of cache can improve the user’s experience of the Commonwealth Games app.
(ii) It is expected that the next release of Vortex processors will introduce the 64-bit Vortex-A50.
Explain why the improvement from 32-bit cores to 64-bit cores will improve the performance of any smartphone, based on these ARM processors.

6. Jade is writing a program on her PC that is intended to run on her mobile phone.
Explain why an emulator is required in the programming environment.

7. A programming language uses 32 bits to represent real numbers such as the negative value —0·000000016.
Explain how the 32 bits could be allocated to store such numbers.

8. A section of code has been written to total the contents of an array of 100 values.
line
1 	SET total TO 0
2 	FOR index FROM 1 TO 100
3 		SET total TO total + values[index]
4 	END FOR
Explain the benefit of this code being present in cache memory.

9. Convert the decimal number -120 to binary using 8 bits.

10. Explain how cache memory can improve system performance.

11. Describe how quad-core processors can be used to improve load times for web apps containing client-side scripts or multimedia.

12. A local hair salon has a desktop computer, tablet computer and a printer. A digital camera is used to take a customer’s photograph and then the camera is connected to the desktop computer using an interface.
a) State two tasks undertaken by an interface when transferring these photographs to the desktop computer.
The hair salon also has some video clips stored on their computer that they use to train staff.
b) Calculate the uncompressed file size of one of these video clips which is 90 seconds long and was captured at 25 frames per second with a resolution of 260 by 200 pixels and 16777216 colours.
State your answer in appropriate units and show all working.

13. State the largest whole number that can be stored as a 10-bit positive integer.

14. a) Describe an example in which an image stored as a vector graphic could have a larger fi le size than if the same image was stored in a bitmapped format.
b) A bitmapped graphic has a bit-depth of 24 bits and a resolution of 300 dpi.
(i) State the number of colours that may be represented in this graphic.
(ii) State the effect that increasing the bit-depth will have on the file size of the graphic.

15. Describe the function of each of the following in a memory read operation:
• address bus
• data bus
• control lines

16. The logo for a new business has been drawn on paper and then scanned into a computer. The logo is shown below.
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It is suggested that the logo may be stored as a vector graphic. Explain why this logo should be stored as a vector graphic rather than a bitmapped graphic.

17. Write the ten digit binary number 1001001001 as a positive integer.

18. Ali has created a poster using bitmapped graphic software. Describe how a bitmapped graphic is stored.

19. The table shows types of computer memory listed in descending order of speed of access, (fastest first). Identify the two missing types (1) and (3).
	(1)
	

	(2)
	Cache

	(3)
	

	(4)
	Backing Store



20. All processors contain an ALU and a control unit.
(i) State one logic operation performed by the ALU.
(ii) Describe the purpose of the control unit.

21. State the minimum number of bits needed to represent the range of positive whole numbers from 0 to 16777215.

22. The image shown was created using a bitmapped graphics package.
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Describe how bitmapped graphics are stored.

23. Ms Masters is teaching her class about using vector file formats to store graphics. She tells the class “Vector graphic file formats are more storage efficient than bitmapped file formats”.
Describe the type of graphic Ms Masters might use to show that the statement above is true.

24. Characters can be stored using 16 bits Unicode or 8 bits in ASCII. State one advantage and one disadvantage of using Unicode when compared to ASCII.

Design Notations
1. Name one graphical design notation.

2. State two benefits to a programmer of a design written in pseudocode.

3. A tool rental company keeps records of tools, rentals and customers in a relational database. The database contains the following tables.
 	SUPPLIER (Suppliername, Address1, Address2)
 	RENTAL (CustomerID*, ToolID*, Date, Insurance)
 	CUSTOMER (CustomerID, Forename, Surname, Address1, Address2, Telephoneno)
 	TOOL (ToolID, Type, Price, Suppliername*)
Draw an E-R diagram to represent the structure of this database.

4. The owners of holiday properties in the Laguna Lake apartment complex rent their apartments to holidaymakers throughout the year.
•	 Owners may own a number of apartments
•	 Holidaymakers may make several bookings in a year
 A relational database has been set up to record these bookings. The entities and attributes are as follows:
 	OWNER (OwnerID, OwnerName, OwnerAddress1, OwnerAddress2)
 	BOOKING (CustomerID*, ApartmentNo*, Date, NumberOfNights)
 	CUSTOMER (CustomerID, Forename, Surname, Address1, Address2, TelephoneNo)
 	APARTMENT (ApartmentNo, Bedrooms, Floor, Price, OwnerID*)
Draw an entity-relationship diagram to represent this data model.

5. Carter’s Carriage is a transport company which operates a fleet of vans carrying goods between 25 depots throughout the country. Every trip follows one of a number of set routes between an origin depot and a destination depot. Refuelling, if necessary on longer routes, is only permitted at a particular town on the route.
A relational database has been created to help the company. The structure of the data model is as follows:
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a) Draw an entity relationship diagram to represent this data model.
b) The data dictionary below represents the Trip entity.
State a suitable entry for each of the missing values A to D.
[image: ]

6. Jeanette has been commissioned by the bank CheckTax to create some software. Part of the software will be designed for a web-based system. CheckTax have decided to use wire-framing as part of the design process.
Describe two factors that CheckTax will have to consider while using wire-framing.

7. An app is being developed to view video clips of sporting events such as the 2014 Commonwealth Games and will run on a wide range of smartphones.
During the development process, the developers produce the wireframes shown below:
[image: ]
Describe how the wireframes are used during the software development process.

8. A hardware company uses a relational database with the four tables shown below.
[image: ]
[bookmark: _GoBack]Draw an entity-relationship diagram to illustrate the relationships between the four tables.


Development Methodologies
1. SN is a software development company. They have been invited to bid for the contract to develop software for a multinational supermarket chain.
a) Explain why using a rapid application development (RAD) methodology could be beneficial to SN when bidding for the contract.
b) Describe how Agile methodologies could be used in the effective production of the software.

2. Describe two benefits of prototyping when following a rapid application development methodology.



Contemporary Developments
1. DeskCom create mathematics software for schools. A systems analyst from DeskCom has been sent to visit an interested school.
DeskCom programmers will consider many factors when deciding which programming language to use to code the new software. Describe one factor they should consider when choosing a programming language.

2. Choose a contemporary development in intelligent systems.
Briefly describe the main features of this development.

3. Explain how the trend towards increased processor performance impacts on the lifetime carbon footprint of a smartphone.

User Interface
1. Dog Walkers is a company that walks dogs when their owners are at work.
The following form is used to enter each dog’s details.
[image: ]
Describe two ways of improving the usability of this form.

2. Finest Fashions decides to make its website available on mobile devices such as smartphones. As a result of this decision, maintenance must be carried out.
Explain one modification to the interface that will be necessary, due to the technical limitations of smartphone devices.

3. Describe how usability testing could be carried out on a website.
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14, EcoCaledonia recruits emplayees using an online application form. Rowena
‘completes her form and receivs the feedback below:

Please correct the following nformation
* Indicates required fields

e+ s ]

1
J

[romenatraytongschooimat.co |
|

Plase entr avlid mobile e number

orrgeeran:

|
TR ‘
|
|

= e you happy o receiv informstionfrom our partner companies

(a) State the most approgriate data type used to store the value of the
“recelve information” check bax.

(5) Rowena accidentally estered an invalid mobile phone number and an
error message is displayed. A valid mobile phone number will consist of
2 suing of 11 dights.

Using peudocode or 2 programming (anguage of your choice, write the
algorithm which would check that the mobile phone number f ali.

Page fourteen

s 21
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3. A program has been written to find the position of the maximum value in a list, however the
program stops responding. The algorithm responsible is shown below.

line

1 SETsourceTO [71,76,66,67,89,72

2 SETpositionTO1

3 FORcounter FROM2TO6

4 IF source[counter]>sourcelposition] THEN
5 SET counter TO position

6 ENDIF

7 ENDFOR

(a) Line 1 shows the use of a 1-D array to store the lst of values, instead of six individual variables.
Describe two advantages of using a 1-D array to store this list of values.

4. EcoCaledonia recruits employees using an online application form. Rowena completes her form
and receives the feedback below:
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Are you happy to receive information from our partner companies

SECTION II (continucd) State the most appropriate data type used to store the value of the “receive information” check box.

21 ModemCorp manufacture tablet computers. Their recent sales initiative is shown.

P T—— Fre—— 5. Explain how the variable chosen n ansuwer 4 could be used in alinear search algorithm.
<0 0
> 500 and <1000 12
s 3 6. Over the summer, a garden centre has been running a “tallest sunflower” competition.
1000 15
Sunflower Feight
A program is to be crented to calculate the discount rate duc. 215
175
(@) The pric of a ablet computer is hld in the variable price. The discount
o be applied is stored in the variable discountRate. Use pseudocede 1o
design an algorithm, which uscs 3 CASE suatement (or cquivalen) o assign
the cortet discoun rate.
NloodsZak s software which comes free with a ModernCorp tablt computer.
Moods Zak creates  som it from stored music based on data entered about the
aser’s mood. Mood data i entered into Moods Zak, through a touch screen, an a it
oFcheck boes.
Dark Sad Boed  Que Bage o Happy
State a data sructure anddata e that could be used to record the mood list 232
for a singl song Ta1

“The use of a declarative programming langusge was considered for the creation
of MoodyZak. Explain why a declarative programming language might be

uitable in this case. State the data structure and data type used to store the list of heights.

“The use of check boxes ss the input for MoodyZsk is an event driven feature.
State the meaning of the term “event driven”.

7. Describe two characteristics of a 1-D array.
The author of the MoodyZak code did not provide any supporting
documentation.  Only the compiled program, the program listing and s
software licence were provided. Deseribe two examples of problems that this
missing documentation could cause. 8. Moodyzakis software which comes free with a ModernCorp tablet computer. MoodyZak creates a
song st from stored music based on data entered about the user’s mood. Mood data is entered into
MoodyZak, through a touch screen, on a st of check boxes.
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> The screen shot below shows one page from the Finest Fashions website:| i

Finest Fashions |[REEEENGN

PN n | & Search or enter catalogue number |

[ P —

Home / Women / Dresses

Selected Filters
Women Remove
Dresses Remove
 Fenoes
Filter by Category
Masi Dresses (2)
Day Dresses (1)
Going Out Dresses (3)
Occasion Dresses (1)

Filter by Price Range
£3010£40 (3)
£500£75(2)
£750£100(2)

Selectitem to
view details and
customer reviews

Keep In Touch Sign up 1o receive regular updates | Enter e-mail address JERIYE

Stz Map | Retums | Track Order | Financial Sericas | Manage Your Account

Leave Feedback

(a) All images on the website have been stored as bitmaps of integers,
corresponding to the colour of each pixel. Part of an algorithm used to

~araneace hn dmaamnan e chaum Al A
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Rating: 3.5

b server stores the total number of ratings received for
ong with the overall average rating for each item.

seudocode or a language with which you are familiar, writ
for this script.
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a

5 RECEIVE pixelColourfcounter] FROM (INTEGER|file1
6 IF pixelPrev # pixelColour{counter] THEN

7 SEND pixelColour]counter] TO file2

8 SEND runLength TO file2

B SET pixelPrey TO pixelColourfcounter]

10 SET runLength 700
1 ENDIF

12 SET counter TO counter +1

13 SET runength TO runtength + 1
1 ENDIF

15 UNTILend of filel

Explain whether this compression algorithm is lossy or lossless, by making reference
numbers shown above.

(b) The website allows customers to leave ratings of 1to 5 stars for any items purcha
rating is received, a server-side script is used to recalculate the average rating for the
update the average rating displayed on the website.

The web server stores the total number of ratings received for each item, along with
average rating for each item.

Using pseudocode or a language with which you are familiar, write an algorithm for t

1896 WORDS  [I%





image10.png
ComputingScienceSQPH pdf - Adobe Acrobat Professional [

Fie Edt View Document Comments Foms Tools Advanced Window Help

& cenerr - L) combinees - Glewon~ G- @ A [Elroms- &~

= N nﬁﬁ#ﬂlﬁm D

R g

2. CheckTax have developed a function to return the taxcode (4, B, C
Y should be used for an employee’s pay. The function is to be
employees that have income from two different sources. For exam

Combined income Taxcode
Less than 9000 A
9000 and over (but less than 43000) B
43000 and over (but less than 60000) C
60000 and over D

The inputs and output of this function are show in the diagram belc

Incomer \/7777
Income2 ————>____

Taxcode

The function was developed using the following algorithm to de
taxcode for any value of total income.

line
1 SET taxcode TO “Z”
2 SET salary TO (incomel + income2)

IF salary < 9000 THEN

4 SET taxcode TO “A”
5 END IF

6 IF salary > 9000 AND

ary < THEN

SET taxcode TO “B”

ETR oM | INSERT DESIGN PAGELA REFERE
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The web server stores the total number of ratings received for each item, along with the overall
average rating for each item.

Using pseudocode or a language with which you are familiar, write an algorithm for this script.

2. CheckTax have developed a function to return the taxcode (A, 8, C or D) that should be used for
an employee’s pay. The function is to be used for employees that have income from two different
sources. For example:

‘Combined income Taxcode
Less than 5000 A
5000 and over (but less than 43000) B
43000 and over (but less than 60000] 3
60000 and over )

The inputs and output of this function are show in the diagram below.

[ (ctr) -]
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)| L I 9 Psalary’ 43000 AND slary <60000 THEN

“5Q05H0 12 * 10 SET taxcode TO “C”
s Page twelve 1 e
12 IF salary > 60000 THEN
1 SET taxcode TO D"
14 ENDIF
15 RETURN taxcode
ARKS Explain why this algorithm would return an incorrect taxcode if incomel. is 30000 and
Homeview is an estate agent which specialises in the sale of residential 30200 Y 8 taxcede
properties in Aberdoenshire. It uses a dynamic database-driven wabsito to -
display the rango of propartias it has for sale. Details of each property are
held within a relational database.
L L o |
S— [
F— st
p— e
CHSS——- B
l -
(a) Describo two reasons why a dynamic database-driven website is a
benefit for site visitors.
3. Homeview is an estate agent which specialises in the sale of residential properties i

Aberdeenshire. It uses a dynamic database-driven website to display the range of proj
for sale. Details of each property are held within a relational database.

(b) The managing director of Homeview wants to update the website and
change the appearance of the text throughout all the web pages. He
instructs his technical staff to make the following changes using
cascading style sheets (CSS)

Text Font Size Colour | Style

Headings Verdana | 20 Black | old

Sub Hoadings | Tahoma Rod Bold

Body Text Arial Regular
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SECTION I (continued)

21 Overthe summer,  garden centre has been runninga “tallest sunflower” competition.

JE

Entrants have completed an online entry form to provide their name and the height
of their sunflower. These have been collated into two lists. Samples from these lists
are shown belorw

Name of entrant Height of sunflower
(metres)

Eildih Brown, 215
Helen Atkins 179

Mark Ames 23

Jenna Wylic a1

(@) State the data structure and data type used to store the list of heights.

(6) Using pseudocode, design an algorithm to find and display the name of the
person growing the tallest sunflower.

() The garden centre wants to give a consolation prize to the grower of the
shortest sunflower. A number of changes need o be made to the pseudocode
o wrote in part (5.

() State one change that you would make to your pseudocode from part (5).
i) Expl

in why this change is necessary
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Tne 1 | RECORD test_marks 5 (STRING surname, INTEGER mark_1, INTEGER mark_2, INTEGER

mark_3, STRING email}

Line2 | SET pupil[1] TO (“Smith",67,89,91,"John@doodle.co.uk’)

Line3 | SET pupil[2] TO (“Latif",42,91,84,"fatima@doodle.co.uk’)

Line 4| SEND pupil[1].mark_2 TO DISPLAY

7. Over the

PAGE16 OF 24

Chris wants to calculate the average for the first pupil. Using pseudocode, or a language with which
You are familiar, write the line to calculate this average.

summer, a garden centre has been running a “tallest sunflower” competition.

Entrants have completed an online entry form to provide their name and the height of their
sunflower. These have been collated into two lists. Samples from these lists are shown below.
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SECTION I (continued)

‘Ahorse race produced the set of results shown below. “The names and times are held
as two lsts.

Mister McGee | Kelly's Hero | Fred's Folly

815 712 565

(@ () Use pseudocode to design an algorithm that would store the time of the.
winning horse in the variable Fastest.

(i) “The time for the Slowest horse is also to be identified. Other than the
change of variable name, state one change that would have to be made to
your algorithm for part () to achicve this.

The number of horses who have & race time greater than § minutes is
also to be identificd.  State the name of a standard algorithm that could
achicve this.

(6) Explain why a compiler makes more efficient use of the processor when
compared to an nterpreter during translation/execution of a loop.

(©) Systematic and comprehensive testing can be used to test progams.
() State the meaning of systematic testing.

(i) State the meaning of comprehensive testing.

[END OF SECTION I1)
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Line2 | SET pupill1] TO (“Smith”,67,89,91,"john@doodle.co.uk’)
Line3 | SET pupill2] TO (“Latif”,42,91,84, fatima@doodle.co.uk’)
Line4 | SEND pupil[1].mark_2 TO DISPLAY

Chris wants to calculate the average for the first pupil. Using pseudocode, or a language with which
You are familiar, write the line to calculate this average.

7. Over the summer, a garden centre has been running a “tallest sunflower” competition.

Entrants have completed an online entry form to provide their name and the height of their
sunflower. These have been collated into two lists. Samples from these lists are shown below.

Eildih Brown 2.15
Helen Atkins 179
Mark Ames 232
Jenna Wylie 141

a) Using pseudocode, design an algorithm to find and display the name of the person growing the
tallest sunflower.

b) The garden centre wants to give a consolation prize to the grower of the shortest sunflower. A
number of changes need to be made to the pseudocode you wrote in part (a).

(i) State one change that you would make to your pseudocode from part (b).

(i) Explain why this change is necessary

8. A horse race produced the set of results shown below. The names and times are held as two lists.
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SECTION I (continued)

21 ModernCorp manufacture tablet computers. Theis recent sales initiative s shown.

‘Tablet Computer Price Discount Rate %

<=500 10

>£500 and <1000 12

>=£1000 15

A program is to be ereated to calculate the discount rate duc.

() The price of a tablet computer is held in the variable price. The discount
to be applicd is stored in the varisble discountRate. Use pseudocode to
design an algorithm, which uses a CASE statement (or equivalent) to assign
the correct discoun rat.

loodyZsk is software which comes free with & ModernCorp tablet computer.
loodyZak creates a song list from stored music based on data entered sbout the.
user's mood. Mood data s entered into MoodyZak, through a touch screen, ona list

(GHD/ GID B GHID [ D S D B G

Dark

(6) State a data structure and data type that could be used to record the mood list
for a single song.

() "The use of s declarative programming langusge was considered for the creation
of MoodyZsk. Explain why a declarative programming language might be
suitable in this case.

“The use of check boxes as the input for MoodyZsk is an event dricen feature.
State the meaning of the term “event driven’

The author of the MoodyZak code did not provide any supporting
documentation.  Only the compiled program, the program listing and a
Software licence were provided. Describe two examples of problems that this
‘missing documentation could cause.

[X206/12/01)
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(i) State one change that you would make to your pseudocode from part (b).

(i) Explain why this change is necessary

8. A horse race produced the set of results shown below. The names and times are held as two lists.

Name | Mister McGee | Kelly's Hero | Fred's Folly | The Tool Inns | Fizzy L

Time:
Minutes

815 712 865 9- 708

o

a) Use pseudocode to design an algorithm that would store the time of the winning horse in the
variable Fastest.

b) The time for the Slowest horse is also to be identified. Other than the change of variable name,
state one change that would have to be made to your algorithm for part (a) to achieve this.

) The number of horses who have a race time greater than 8 minutes is also to be identified. State
the name of a standard algorithm that could achieve this.

9. ModernCorp manufacture tablet computers. Their recent sales initiative is shown.
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Marks
SECTION III

PART C — Multimedia Technology

25. The logo for a new business has been drawn on paper and then scanned into a
computer. The logo is shown below.

(a) () CCDs are used by both scanners and digital cameras when capturing an
image. Explain how the CCD in a scanner differs from those in a digital

camera,

(if) The edges of the scanned logo appeared slightly jagged. Anti-aliasing was
used to smooth the edges. Describe how anti-aliasing achieves this.

(ifi) Explain how resampling might remove the jagged edges.

(b) Itis suggested that the logo may be stored as a vector graphic. Explain why this
logo should be stored as a vector graphic rather than a bitmapped graphic. 2
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S TNormal | TNo'Spac... Heading1 i o )
e o i e B . B Characters can be stored using either Unicode or ASCII. State one advantage and
pboard on = aragrep! = les = one disadvantage of using Unicode when compared to ASCII.
State the minimum number of bits needed to represent the range of positive whole
numbers from 0 to 16777215,
“The image shown was ereated using a bitmapped graphics package.
(i) State one logic operation performed by the ALU.
(ii) Describe the purpose of the control unit.
21. State the minimum number of bits needed to represent the range of positive whole numbers Describe how bitmapped graphics are stored.
from 0 to 16777215.
One possible threat to computers comes from viruses.
22. The image shown was created using a bitmapped graphics package.
B (a) Name the type of computer virus that attaches itself to documents created in

applications.
(b) Anti-virus software is often installed when a computer is set up. Deseribe one

reason why the computer may still become infected.

A school office has a networked laser printer.

Name and describe a method that could be used to deal with additional print jobs
when the printer’s buffer s full.

Read and write are two control lines. Name two other control lines.
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Page seven

SECTION I (continued)

12 Carter’s Carriage is a_transport company which operates a fleet of vans
carrying goods between 25 depors throughout the country. Every trip follows one
of a number of set routes between an origin depot and a destination depot.
Refuclling, if necessary on longer routes, is only permitted at a particular town on
the route.

A relationsl databse has been created to help the company. The structure of the
data model is as follows:

Driver Trip. Van Route
Driver number. Registration number ~ Route number
Registration number®  Capacity. Origin
Date Date purchased. Destination
Route number®

Refuel town
(@) Draw an entity relationship diagram to represent this data model.

() The data dictionary below represents the Trip ctity.
State a suitable entry for cach of the missing values A to D.

Attribute

Data
Type

Validation

Driver number

Lookup from Driver table.

Registration number

A

Lookup from Van table

Date

Date

Route number

Integer

(9 16 was suggested that the “Refucl town” could be used instead of “Route
number” as a primary key in the Route table. If this change is made, statc the
effect on entity integrity in the Route table. Explain your answer.

[X216/12/01]
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OWNER (QunerID, OwnerName, OwnerAddress1, OwnerAddress2)

BOOKING (CustomerID®, ApartmentNo®, Date, NumberOfNights)
CUSTOMER (CustomerlD, Forename, Surname, Address1, Address2, TelephoneNo)

APARTMENT (ApartmentNo, Bedrooms, Floor, Price, QwneriD’

Draw an entity-relationship diagram to represent this data model.

5. Carter’s Carriage is a transport company which operates a fleet of vans carrying goods betwee
depots throughout the country. Every trip follows one of a number of set routes between an orig
depot and a destination depot. Refuelling, if necessary on longer routes, is only permitted at a
particular town on the route.

A relational database has been created to help the company. The structure of the data model is
follows:

Draw an entity relationship diagram to represent this data model.
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Trip. Van Route 12, (continued)
Diver pumber w Boute mumber () The data dictionary below represents the Trip entity.

gistration number®  Capacity rigin
Mobile number  Date Date purchased Destmation State a suitable entry for each of the missing values A to D.

Route number® Refuel town

Data type | Validation | Unique | Key

Lookup from
[nteger Driver table N

) Draw an entity relationship diagram to represent this data model. PRIFK

b) The data dictionary below represents the Trip entity.

e |
State a suitable entry for each of the missing values A to D.

Date PK
Integer

6. Jeanette has been commissioned by the bank CheckTa to create some software. Part of the
software will be designed for a web-based system. CheckTax have decided to use wire-framing as
part of the design process.

Describe two factors that CheckTax will have to consider while using wire-framing.

(d) It was suggested that “Refuel town” could have been used instead of
“Route number” as a primary key in the Route table. Explain why this
would have caused problems.
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6. Jeanette has been commissioned by the bank CheckTa to create some software. Part of the
software will be designed for a web-based system. CheckTax have decided to use wire-framing as
part of the design process.

Describe two factors that CheckTax will have to consider while using wire-framing.

7. An app is being developed to view video clips of sporting events such as the 2014 Commonvwealth
Games and will run on a wide range of smartphones,

During the development process, the developers produce the wireframes shown below:
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13.

An app is being developed to view video clips of sporting events such as the
2014 Commonwealth Games and will run on a wide range of smartphones.

During the development process, the developers produce the wireframes
shown below:

2014 Commonweclth Games

B

Instruction
Play Vid

Select Sport

Sports Selection screen Play Video screen

(a) Describe how the wireframes are used during the software development
process.

(b) The interface of the app must take account of the needs of all users.

Explain how the presence of novice and expert users will increase the
complexity of the development task.

MARKS

FrETO
19062015 |





image20.png
EHS O- New Higher Computing Homework - Word

FE HOME INSERT DESIGN PAGELAYOUT REFERENCES MALINGS REVIEW VW ADDINS ConorOT.

File Edit View Document Comments Forms Tools Advanced Window Help

NI E @ @)ﬁ Py :é e \j [) Header~ 4l o ) crestepor - ,ﬁo..ﬁ.n.s- Gloeot G- (@l secore~ A sion-

Footer
Pages Table Pictures Online Shapes Aops Onlne | Links Comment = " Tet Symbols === m® R 9@ e -
A Pictures -+ @+7 T Video [ Page Number~ - -

Tables Hustrations Media Comments | Header & Faoter ~ |8 Find

secrionz— 70 ke
eyt AL qestions
A ardnrecompny s oo s v the o s st
o
8. Ahard Jational database with the = T
ardwar . :
& company uses arelational database with the four tables shown belovs. = - -

Customer name | Descptin | customer 0° | om0

Customeradaress | Cost owe quancty
Customer email_| image [

o) dentity o suableprmarykey for the Sal tadle.

(5 Draw an entity-relatoniip diogram 1o listrate the relatiorshps
between thefour abes.

-——+—+ 1o fose e





image21.png
EHS O
PR ove | mser osGN  pAGeuoUT esENces  wauNGs R vew  aoois Conoror. - )

New Higher Computing Homework - Word

| Calibri (Body) - L)
Pﬁ B BIU-mxx AaBbCcDe | AaBbCeDe AaBDC( -
aste ormal | TNo Spac... Headin ting
& AW A-Aa- TNormal | TNo'Spac... Heading1 i

Clipboard Font styles 5
User interface

1. Dog Walkers is a company that walks dogs when their owners are at work.

The following form is used to enter each dog’s details.
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6. (continued)

The following form is used to enter each dog’s details.

Dog walkers

Dog name Buster
Dog type

Gender

Golden Labrador

Male

Walks well with others Yes

(b) Describe two ways of improving the usability of this form.
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14,

Deeper Blue Sea s a company selling diving equipment. A section of a page.
from the company's website s shown below:

B8 e-am-9erionse ]

Deeper Blue Sea Diving Equipment Sale!

Part of the HTHL code used to produce this page is shown below:

3 oeatylel (fontsize: spti)
s BL{£one-tamily Verdana, Acial, Helvetics
B <etyie>

<hl>bespes Bive Ses Diving Squipment Salet</sl>
<e> <o heeterly pictores/diver. jos"> <ing szeetly
ictures/dives. 3pg"aliorbivert widtha"1T0" heightr 100"
S<racle>

< clossmatylelnaclick for lerser inase </p>
<eo0ur best selling mask Sust got better - and chesper<a
et sk > more. . </a></e>
heefa"aai ito: discount stdeepesblue.con. k">diving club
Giscountac/er </p>
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Higher Computing Homework
Languages and Environments
1. The following section of code represents some information about flights:

direct (glasgow, london)
direct (london, paris)
direct (paris, rome)
direct (paris, seville)
direct (rome, berlin)

fly, direct (p,Q) -direct(p,Q)
one_stop(X,y) :fly_direct(x,2), fly_direct(z,Y)
a) state which type of language is shown.

b) Describe two features of this type of language. You may refer to the code in your answer.

2. Deeper Blue Sea s a company selling diving equipment. A section of a page from the company’s
‘website is shown below:

Part of the HTML code used to produce this page is shown below:

1. <head>

2. <ttlesBlue Magic Mask& [A_3
3. <style>

4 pstylelffont size: 9pt;}

5. hifont.family:verdana, Arial, Helvetica;}

3 <Jstyle>

7.50805

8.2 C >

5. <h1>Deeper Blue Sea Diving Equipment Salels/h1>

10, <p><ahref="My pictures/diver pg"> <img src="My pictures/diver.jpg’alt="Diver"

Width="170" height="100"></a></p>
1. <p class="style1">Click for larger image </p>
12, <p>Qur best selling mask just got better - and cheaper<a href:

"4BMMask" >...more...
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«  the variable length stores the number of characters in the e-mail address
o the variable atpos stores the position of the @ character
«  the variable dotpos stores the position of the last dot

For example, if the e-mail address is myname@sga.com then length = 14, atpos = 7 and dotpos = 11

L -
3000 e Explain how the code above would process the validation of the e-mail address: my.name@net
e ciion
r el 4. WebGo develop websites for mobile devices. WebGo have developed a site for a new university.

7. Wt deviop wetntesfor e dovs Webo b deveoped s

(2) The university would like the website to incorporate an internal search engine. Search engines
farnden

make use of crawler software.

(8 Tty v e e e ot s e
it o g by e . 2

Describe two ways that WebGo could ensure that the new website was optimised for indexing by
crawler software.

(b) Students have reported issues with one of the web pages that is returned following a search,

The web page is supposed to display images of the student union gym and cafeteria. When the page
loads the images appear as follows

e e e T s
T v e vt o e s of o s i

Explain how the HTML code could be changed to make this web page more accessible in the event of
images not appearing on screen.

5 s

tn o e T ot ot hrs o e 0 v

o e

PAGE3OF3 653WORDS ¥




image3.png
/3K wwwsqaiorguk/pastpaps x \__| &

<« C | [) www.sqa.org.uk/pastpapers/papers/papers/2011/H_Computing_all_2011.pdf =
iarks

SECTION II (continued)

15. RightIT, a software company, is currently developing a cash machine program for a
bank. The cash machine will offer five options to customers.

Deep Pockets Bank

Cash withdrazwal I PIN services I
Account balance Mobile top-up
Mini-statement

(a) RightIT decided to use an event-driven programming language to write the
software. State two reasons why an event-driven programming language is
suitable for this software. 2

() (i) State one other type of programming language RightIT could have used
for this software. 1

(ii) Justify why it would also have been suitable. 1

(c) The options selected during a day are stored as a list. The bank would like the
software to calculate the number of times the mobile top-up option appears on
this list. Use pseudocode to design an algorithm to carry out this calculation. 4

(d) Once the software has been written RightIT carries out systematic testing.
Explain how systematic testing is carried out. 2

(¢) The bank is anxious that RightI'T also carries out comprelensive testing on the
software. State what is meant by comprehensive testing. 1

(/) "The final version of the software is ready to be distributed to the bank. A compiler
is chosen as the most suitable translator. Explain why a compiler is suitable at
this stage. 2

(¢) Several months after the software has been in use, the bank asks RightIT to
include another option in the menu. This option should allow customers to
withdraw cash in Euros. Name the type of maintenance required and justify
your answer. 2
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Page ten

A function used <o perform an arthmeticsl cpsration i shawn below:

FUNCTION combinscions (INTESER nesbes) RETURNS DNIZGER

(@) state the formal parameter i the function.

(5) A program has two varisbles called 1 tarme and pz:
contai the values 3 and 0 respectively, 25 shown below:

Exptain what i mesnt by an actual parameter, by referring to the
following ine of code used to call the function above:

SET permutations TO combinations (items)

State the values contined in 2 tems snd pazmts!
xecution of the line of cace i part (1),

M|
g |

lipboard & Font 5 Styles @

Paragraph

Computational Constructs

1. When implementing code, a programmer can limit the scope of a variable. Explain what is meant
by scope and how it can be limited.

2. Afunction used to perform an arithmetical operation is shown below:

FUNCTION combinations (INTEGER number) RETURNS INTEGER
SETfactor TO 1
FOR counter FROM 1TO number DO
SET factor TO counter * factor
END FOR
RETURN factor
END FUNCTION

(a) state the formal parameter in the function.

(b) A program has two variables called items and permutations which contain the values 3 and 0
respectively, as shown below:

(i) Explain what is meant by an actual parameter, by referring to the following line of code
used to call the function above:

SET permutations TO combinationsfitems)

(i) stat
in part i).

values contained in items and permutations after execution of the line of code
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count the number of dry days below freezing temperature as a subroutine. Describe how the
subroutine could make this value available to other parts of the program.

Data Types and tructures

1. A social networking website stores information about its members. The table below shows a
sample of the information stored:
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