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 Code: SMD158, SMD100 
 Day: 30/8-2003 
 Skrivtid: 0900-1300 
 

 
Institutionen för systemteknik 
 
Examination in: SMD100 & SMD158, Interaktiva system 
Number of assignments: 8 
Max. score: 100 (normally 60 is required to pass) 
Teacher: David Carr, 070-628 7075 
Result announced: As soon as possible after the exam. 
Exam handed out: See announcement of the results. 
 
Allowed aids: Drawing and writing tools. 
 An English/(Native Language) dictionary. 
 

Answers may be given in Swedish or English 

Assignment 1 15 Points 
Answer each of the following questions in a few sentences. 

(a) What is the event-action paradigm for user-interface programming? (1 points) 

(b) What is the event-action-state paradigm for user-interface programming? (1 points) 

(c) Explain the difference between lazy constraint evaluation and eager constraint 
evaluation. (2 points) 

(d) Explain the difference between one-way constraints and multi-way constraints. (2 
points) 

(e) Give 2 of the 4 challenges for demonstrational programming. (2 points) 

(f) Give 2 of the 4 types of models that are commonly used for interactive systems. (2 
points) 

(g) A good interactive system has the five properties. It is suitable, observable, reachable, 
predictable, and efficient. Describe each property (5 points) 

Assignment 2 10 Points 
Answer each of the following questions in a few sentences. 

(a) Give a description for a general design of undo/redo services. (6 points) 

(b) How would this be extended to allow the user to selectively redo commands from the 
command history? (2 points) 

(c) What issues complicate the design of a selective redo system? (2 points) 

Assignment 3 10 Points 
Describe how clipboards for cut/copy/paste are implemented. Be sure to discuss the issues 
associated with data format and space utilization. 
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Assignment 4 10 Points 
Draw a diagram showing the 5 layers of an interactive system. For each layer give a brief 
description of its responsibilities. 

Assignment 5 10 Points 
Answer each of the following questions in a few sentences. You must convince me that 
you understand the essential details of the architectural model. 

(a) Discuss the functions and responsibilities of each component in the Model-View-
Controller (MVC) architecture. Draw a picture illustrating the communication among 
architecture components. (7 points) 

(b) Describe how the MVC architecture handles more than one view of the same object. 
(1 point) 

(c) The MVC architecture is usually not used in its original form, but modified. What is 
this modification? (1 point) 

(d) Swing uses a modified MVC architecture. What is it called? (1 point) 

Assignment 6 15 Points 
Given a point p = (x, y) in world coordinates for a graphic system bounded by u = (xmin, 
ymin) and v = (xmax, ymax). 

(a) What is the matrix representation, D, of the transformation that maps p into the 
display coordinate system bounded by (0,0) in the upper-left corner and (xlower, yright) 
in the lower-right corner. 

(b) Give the matrix representation, P, of the transformation that pans the display p world 
units in the x-direction and q world units in the y-direction. 

(c) Give the matrix representation, Z, of the transformation that zooms the display z world 
units in both the x- and y-directions from point (0,0) in world coordinates. 

(d) Construct the transformation matrix, T, that takes a panned and zoomed point from 
world coordinates and maps it to display coordinates. 

(e) What is the representation of the transformation to move a point from display 
coordinates into world coordinates. 

Assignment 7 15 Points 
A magnifying box is a widget, which selects an area of one window that is to be displayed 
in another. (See the Figure 7 at the end of the assignment.) The magnifying box establishes 
certain relationships between the two views.  

• The coordinates of the upper-left corner of the magnifying box specify the translation 
coordinates for mapping the view to the magnified-view window. For example, if the 
upper-left corner of the view box is at (102,39), then the x-axis translation coordinate is 
–102 and the y-axis translation coordinate is –39. 

• The size of the magnifying box determines the scale factor for the magnified-view 
window. If the box is 100 pixels high and the magnified-view window is 500 pixels 
high, then the y-axis scale factor is 500/100 = 5. The x-axis scaling factor is computed 
similarly. 
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• The magnified-view window is scrollable, so that scrolling the view box changes the 
coordinates of the upper-left corner of the magnifying box. 

(a) Assuming that you do not have to worry about moving the magnifying box outside of 
the overview window, write a set of one-way constraint equations to implement the 
relationships between the magnifying box (mb) and the magnified view window (mvw). 

(b) Draw the dependency graph for your constraints. 

(c) If the magnifying box changes size (both x and y), which nodes in your graph are 
invalid? 

Assignment 8 15 Points 
My car radio has an auxiliary control on a lever near the steering wheel so that it is 
possible to control the volume and station without removing your hands from the wheel. 
The control has a wheel for selecting among a circular list of preset stations. Rotating the 
wheel clockwise selects the next station in the circular list while rotating counterclockwise 
selects the previous station. There are six stations accessible from the control. The volume 
is controlled with three buttons: up, down, and mute. Each press of up increases the 
volume one step and each press of down decreases the volume one step. There are 16 
volume levels from 0 to 15 and presses that would send the sound out-of-range are 
ignored. The mute button controls the sound output. If sound is enabled and mute is 
pressed, then sound is disabled and visa versa. The easiest way to model this is to assume 
that mute has a value of 0 for disabling and 15 of enabling and to compute the sound as the 
function “sound level & mute”. Where “&” is the Java bitwise and operator. 

 
Figure 7 – An example of a magnifying box. 
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Assume that you can use three control variables: Station for the number of the current 
station (0-5), Sound for the current sound level (0-15), and Mute (0 or 15). The control 
system receives the following events: Clockwise when the wheel moves clockwise, 
CounterClockwise when the wheel moves counterclockwise, Up when the volume up 
button is pressed, Down when the volume down button is pressed, and Mute when the 
mute button is pressed. 

Using a statechart (notation summarized in Figure 8) do the following: 

(a) Specify the station selection controller. 

(b) Specify the volume level controller. 

(c) Specify the mute button. 

(d) How would being required to specify the system as a whole rather than in parts affect 
the size and complexity of the specification? 

 

 

Xor Meta-State 

Start Mark 

State 

Final State 

H 

History State 

    

 

And Meta-State 

H* 

Recursive 
History State 

    

 

State Name 

 
List of actions 

Standard 

State  
 

Transition 

Template 

Event(condition)/Action 

State Examples 

 

Figure 8 – The statechart notation. 

 


