
1 

 Code: SMD158 
 Day: 7/5-2003 
 Skrivtid: 0900-1300 
 

 
Institutionen för systemteknik 
 
Examination in: 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 13 Points 

Answer each of the following questions in a few sentences. 

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

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

(c) Explain lazy constraint evaluation. (1 point) 

(d) Explain eager constraint evaluation. (1 point) 

(e) Four common models used for describing interactive systems are: task, application, dialog, 
and user models. Describe each. (4 points) 

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

Assignment 4 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 Presentation-
Abstraction-Control (PAC) multi-agent architecture. Draw a picture illustrating the 
communication among architecture components. (7 points) 

(b) How are PAC agents organized? (1 point) 

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

(d) For what type of application is the PAC architecture designed? (1 point) 

Assignment 5 12 Points 
The following questions are related to the generic multi-user architectural model and to design 
issues for multi-user applications. Answer each with a few sentences. 

(a) Draw the architecture model (4 points) 

(b) In the generic architecture, what is the base layer? (1 point) 

(c) In the generic architecture, what is the version layer? (1 point) 

(d) Discuss ways of implementing concurrency among the users? (2 points) 

(e) Give two advantages of distributing the more of the application to the users’ workstations? 
(2 points) 

(f) One strategy to increase distribution is to replicate as much as possible of the application at 
each user’s workstation. Give two disadvantages of this approach. (2 points) 

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 (dmax, dmax) 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 
One type of fisheye view is called a bifocal viewer. It divides the display into nine regions with 
four view lines. (See Figure 7a.) In the center region, there is no demagnification of the 
document to be viewed. In the regions directly above and below the center region, document 
demagnification is in the “y” direction only and proportional to the height of these regions. 
Similarly in the regions immediately to left and right, demagnification is only in the “x” 
direction. In the corners, demagnification is in both directions. 
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The central region is repositioned by dragging it 
with the mouse. It is resized by right clicking on the 
region, and then dragging one of the eight handles 
that appear. (The handles appear in each corner and 
on the midpoint of each side.) 

The window system is based on constraints, and the 
contents of a window have the property name 
WindowContents.  The system has a function, 
BiFocal, that creates a bifocal display from the 
window (Window), an image in vector format 
(Document), and the coordinates of the Center 
Region (xUpper, xLength, yLeft, and yLength). So, 
the complete specification of the bifocal function is 
BiFocal(Window, Document ,xUpper, yUpper, 
xLength, yLength). 
When the user drags the center region the system provides four variables: xRegionDragStart, 
xRegionDragCurrent, yRegionDragStart and yRegionDragCurrent. The “Start” variables are set 
when a drag begins and contain the mouse location where the user clicked to start the drag. The 
“Current” variables are updated with the current mouse location each time the user moves the 
mouse while dragging. When any one of the handles is dragged the system updates one or more 
of four different variables: xHandlesUpper, xHandlesLower, yHandlesLeft and yHandlesRight. 
These are updated with the corresponding mouse values throughout the drag process. For all 
variables, coordinates are relative to the upper-left corner of the window. 

(a) Write a set of constraints to fully specify WindowContents. (8 points) 

(b) Draw the dependency graph for your constraints (2 points) 

(c) If the center region is dragged in both the x and y directions. For the initial movement, 
which nodes are invalid? (2 points) 

Assignment 8 15 Points 
Using a statechart specify the operation of the 
widget described below. The syntax for the 
statechart notation is summarized in Figure 8b at the 
end of this assignment. 

In the United States, heating and air conditioning is 
usually controlled by a three-position switch. The 
switch is manipulated by sliding the indicator in the 
middle. It can be set to one of three positions: Heat, 
Off, or Cool. In addition, there are two intermediate 
feedback states, Off2Heat and Off2Cool. Figure 8a 
shows the switch with associated display regions 
marked. 

The user manipulates the interaction object by 
pointing at the indicator and then dragging it to the 
various positions. You receive the following events 
from the windowing system. (See Table 8a.) 
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Figure 7a – Regions in a bifocal display 

 

Figure 8a – A furnace control switch with 
graphic regions marked. EnterRegion This occurs whenever the mouse pointer enters a region on the screen. The 

regions that are defined for this problem are: Heat, Off2Heat, Off, Off2Cool, 
Cool, and Indicator (corresponds to the sliding indicator.) For example, you 
get the event EnterOff when the mouse pointer enters the Off region. 

ExitSwitch This occurs whenever the mouse pointer leaves a region on the screen. 
MouseUp This occurs whenever the mouse button is released. 
MouseDown This occurs whenever the mouse button is pressed. 

Table 8a – Window system events 
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In addition, you may test the status of the mouse button with the Boolean variable 
MousePressed, and its location with the Boolean variable MouseInRegion, which will return the 
name of the widget region where the mouse is pointing or null if the mouse is outside all regions. 
You may assume that there is a picture showing the indicator in a region and that it is shown on 
the display with the command draw(Region). For example to show the switch with the indicator 
between the Off and Cool positions, the command draw(Off2Cool) is issued. You may further 
assume that this command moves the indicator region. Commands may be written inside states 
and are executed when the state is activated. 

The furnace is set to the various operating states by the SetFurnace(Heat / Off / Cool) 
commands, and these commands are to be sent as the switch enters the corresponding region. 
Thus, as the user drags the switch into one of the Heat / Off / Cool regions the picture changes 
and the furnace is set to the new operating state. The user starts the interaction by pointing at the 
indicator and pressing the mouse button. The user stops the interaction by releasing the mouse 
button. If the switch is in an intermediate position, then it snaps back to whichever of Heat, Off, 
or Cool it was in last. Finally, you may test the setting of the furnace with the Boolean variables 
FurnaceIsHeating, FurnaceIsOff, and FurnaceIsCooling 
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Figure 8b – The statechart notation. 


