IB Computer Science Student

System Development X
ate:

Directions:

Answer each part of the scenario completely. Be sure to address each "command term" and
make your answer worthy of the points awarded for each part. Use complete sentences and
answer on separate paper. Use your notes and Internet resources as needed to make sure you
understand each concept that is addressed.

An insurance company holds a large database of information about its customers, including
the date of their next payment.

Once a month the database is searched to compile the following lists:
+ list 1: customers whose next payment date will be within the next 30 days

+ list 2: customers whose payment date has passed by more than 14 days but
less than, or equal to, 30 days

+ list 3: customers whose payment date has passed by more than 30 days.
Records of customers who are in list 3 are flagged for deletion.
(a) Construct an algorithm to illustrate the monthly process described above. [6]
After the lists have been compiled, the following messages are sent out to customers.
* Areminder is sent to customers in list 1.
+ Awarning that payments are more than 14 days overdue is sent to customers in list 2.
» A cancellation of contract is sent to customers in list 3.
(b)  Explain how the lists could be used to merge the data from the database with a
word processor to create these messages automatically for sending either by post
or by email. [4]

(c)  Qutline the consequences of data loss to customers and to the company. [2]

(d) Describe one method that the company could use to prevent data loss. [3]
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In a small airport, the details of all flights due to arrive on a particular day are held in a
collection, FLIcHTS. Each object in the collection contains the following information:

ID: unigue flight number

PLACE: where the plane is coming from

DUE: the time it is scheduled to arrive

EXPECTED: the time it is expected to arrive (only if it is early or if it is delayed)
ARRIVED: the time of actual arrival.

EXPECTED and ARRIVED are blank at the beginning of the day and the collection is sorted in
order of DUE.

A screen in the airport can display information on 20 planes at a time, which are held in a
linked list.

(a) Describe the features of a linked list of 20 planes that have the above information. [3]

All times are stored in the collection as the number of minutes since midnight. However they
are displayed on the screen in 24-hour format (for example, 10:58 is stored in the collection
as 658).

(b) Construct an algorithm to convert the times held in the collection into hours and
minutes needed for the 24-hour format displayed on the screen. [3]

If a plane arrived more than 30 minutes ago it is removed from the linked list and the next
one in the collection is added to the end of the list.

(c)  With the aid of a diagram, explain how a plane which arrived more than 30 minutes ago
could be removed from the linked list. [4]

(d) Forthe application described above, compare the use of a linked list with the use of a
queue of objects. [5]
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Theo entered a maze (labyrinth) and tries to get to the centre. As soon as he amived at
the first possibility to turn right or left, he started recording sach move on his phene so that
he could find his way back to the start. He entered the moves as the direction he turnad
followed by the number of steps taken before the next tumn. For exampla:
R3, L5, L10, R6, ..., L4
which indicates "TUz2 right, STE? 3", and then "TURN left, STEE 5" efc.
An app on his phone stored the moves in a stack named 5T%, using 0 for “nght” and 1 for “left”.
The above moves were therefore stored as
0,3,1,5,1,10,0,6,...,1,4

(a) Explain why a stack is a suitable structure to hold the data. [2]
Theo was successful in reaching the centre of the maze and now has to get back to the start.
{b) Construct an algonthm, using appropriate stack access methods, to output the moves

needed to retumn from the cantre to the first point where Theo started recording his

moves. You can assume that he is facing the comrect exit when he starts his retum
Journey. [5]
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Another app on the phone gives Theo a visual representation of his path through a maze as
amap. This app makes use of a procedure MOVE [}, which outputs the coordinates of Theo's
path through a maze, in reference to the point 5, where he first turned nght or left and which
has coordinates (0, 0).

The diagram shows, for a new maze, the map from point S given the following moves:

R10, L&, ..
(10, 5) .
7
AT
First tumning peint S (0, 0) 7 (10, 0)

AN

-

Enter maze

The third move is R8.

(c) State the coordinates on the map after this third move. [1
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At each point, the direction in which Theo is facing is given by the variables nw and E.
Note that before the very firstturn ismade, w = land g = 0.

Y
N=-1, E=10

The following table shows part of the trace of MovE () according to the TUrN and sTED
values: R10, L5, R, R2, L3, RO

The last move, with a sTEP value of 0, indicates that there are no more moves and that the
stack is empty.

Move Coordinates Direction facing
TURN STEE A ¥ W E
0 0 1 ]
0 10 10 0 0 1
1 5 10 5 1 0
0 3]
0 2
1 3
] 1]

D) Trace the algorithm on the following page to complete the table above [6]
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X, ¥ =10 /4 Initial coordinates
H=1, E=10 /4 Direction facing at first turn
output (X, ¥, H, E) J¢ Cutputs starting point to the table
MOVE (X,Y,N,E) // Procedure to move on
input (TUEH, STEE)
loop while STEP # 0 /4 Ho more moves when STEP = 0O
if TURN = 0 /4 Right move
X =X + N*5TEP
¥ =% — E¥STEP
ifN =10
H=-E
E=10
else
E=H
H=10
end if
end if
if TUREN = 1 // Left move

X = XK - H*5TEF
¥ =% + EXSTEP

iIfH =10
H=E
E 0

else
E= -1
H=10

end if

end if

output (X, ¥, H, E)
MOVE(X, ¥, H, E)
end loop
end MOVE



