
1 

Variables  and  UML  
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What  can  be  improved?  (variables)  
public void goDirection(String directionName) {
  boolean wentToRoom = false;
  for (Direction direction : currentRoom.getDirections()) {
    if (direction.getDirectionName().equalsIgnoreCase(directionName)) {
      wentToRoom = true;
      currentRoom = direction.getDestinationRoom();
      break;
    }
  }
  if (!wentToRoom) {
    System.out.println("I can't go " + directionName);
  }
}

A)  Elimina<ng  temporary  variable  
B)  Elimina<ng  intermediate  results  
C)  Elimina<ng  control  flow  variable  
D)  Shrinking  scope  of  variable  
E)  Prefer  write  once  variable  
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What  can  be  improved?  (variables)  
public static void main(String[] args) {
    String currRoomName = "";
    Boolean continuePlaying = true;

    // deals with args ...

    Layout mapLayout = UserInterface.LoadMap(newMapUrl);
    Map<String, Room> playMap = GameState.GenerateVirtualMap(mapLayout);
    Room currRoom = playMap.get(mapLayout.getStartingRoom());

    while (continuePlaying) {
        currRoomName = GameState.play(currRoom);
        currRoom = playMap.get(currRoomName);

        if (currRoomName.equals("EXIT")) {
            continuePlaying = false;
        }
    }
}

A)  Elimina<ng  temporary  variable  
B)  Elimina<ng  intermediate  results  
C)  Elimina<ng  control  flow  variable  
D)  Shrinking  scope  of  variable  
E)  Prefer  write  once  variable  
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What  can  be  improved?    
String description;
String currentRoom = layout.getStartingRoom();
String done = "";
for (int i = 0; i < layout.getRooms().length; ) {
    int currentRoomIndex = layout.getRoomFromName(currentRoom);

    description = layout.getRooms()[currentRoomIndex].getDescription();
    System.out.println(description);
    ArrayList<String> directionName = new ArrayList<String>();

    for (int j = 0; 
         j < layout.getRooms()[currentRoomIndex].getDirections().length; 
         j++) {
       directionName.add(layout.getRooms()[currentRoomIndex]
           .getDirections()[j].getDirectionName().toLowerCase());
    }

    String direction = getDirectionsOption(directionName);

A)  Elimina<ng  temporary  variable  
B)  Elimina<ng  intermediate  results  
C)  Elimina<ng  control  flow  variable  
D)  Shrinking  scope  of  variable  
E)  Prefer  write  once  variable  
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What  can  be  improved?  (variables)  
public static void checkFloorPlan() throws Exception {
    // ...  (removed stuff)

    for (Room currRoom : roomCollection.values()) {
        boolean roomFound = false;

        for (Direction currDirection : currRoom.getDirections()) {
            roomFound = roomFound || findRoomInConnecting(currRoom.getName(), 
                   roomCollection.get(currDirection.getRoom()));

        }

        if (!roomFound) {
            throw new BadFloorPlanJsonException("Rooms not connected.");
        }
    }

} A)  Elimina<ng  temporary  variable  
B)  Elimina<ng  intermediate  results  
C)  Elimina<ng  control  flow  variable  
D)  Shrinking  scope  of  variable  
E)  Prefer  write  once  variable  



6 

Which  is  beIer?  

A   String originalDirectionName = input.substring(3);
return "I can't go " + originalDirectionName + "\n";

B   return "I can't go " + input.substring(3) + "\n";
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Which  is  beIer?  

A   String input = scanner.nextLine();
String output = gameController.handleInput(input);

B   String output = gameController.handleInput(scanner.nextLine());
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UML  Class  Diagrams  

!  Unified  Modeling  Language  (UML)  
!  A	
  standard	
  for	
  diagramma.c	
  representa.ons	
  in	
  so2ware	
  
engineering.	
  

!  The  Class  Diagram  is  the  main  building  block  for  object-­‐
oriented  modeling;  it  shows:  

!  the	
  system's	
  classes	
  
!  their	
  a9ributes	
  and	
  opera.ons	
  (or	
  methods),	
  and	
  	
  
!  the	
  rela.onships	
  among	
  objects	
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Class/Object  Nota<on  

!  Class  defini<ons  
Design Patterns: Elements of Reusable Object-Oriented Software 

405 

 

 

Figure B.1:  Class diagram notation 

In some design patterns it's helpful to see where client classes reference 

Participant classes. When a pattern includes a Clientclass as one of its 

participants (meaning the client has aresponsibility in the pattern), the Client 

appears as an ordinaryclass. This is true in Flyweight (218), for example. When 

the pattern does not include a Client participant(i.e., clients have no 

responsibilities in the pattern), butincluding it nevertheless clarifies which 

Abstract  in  italics  

Types  are  op<onal;  
included  when  useful  

Methods  have  parentheses  
Variables  do  not  
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Class/Object  Nota<on  (cont.)  

!  Class  rela<onships  

Design Patterns: Elements of Reusable Object-Oriented Software 

405 

 

 

Figure B.1:  Class diagram notation 

In some design patterns it's helpful to see where client classes reference 

Participant classes. When a pattern includes a Clientclass as one of its 

participants (meaning the client has aresponsibility in the pattern), the Client 

appears as an ordinaryclass. This is true in Flyweight (218), for example. When 

the pattern does not include a Client participant(i.e., clients have no 

responsibilities in the pattern), butincluding it nevertheless clarifies which 

Diamond  =  Has  A  collec<on  of  

Solid  line  =  Has  A  (containment)  

Solid  dot  =  mul<ple  

Dashed  line  =  creates  

Triangle  =  Inheritance  (Is  A)  
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Class/Object  Nota<on  (cont.)  

!  Object  instances  
Design Patterns: Elements of Reusable Object-Oriented Software 

407 

 
 

Figure B.2:  Object diagram notation 

Interaction Diagram 

An interaction diagram shows the order in which requests between objectsget 
executed. Figure B.3 is aninteraction diagram that shows how a shape gets added 
to a drawing. 

 
 

Figure B.3:  Interaction diagram notation 

Time flows from top to bottom in an interaction diagram. A solidvertical line 
indicates the lifetime of a particular object. Thenaming convention for objects 
is the same as for object diagrams—theclass name prefixed by the letter "a" (e.g., 
aShape). If the objectdoesn't get instantiated until after the beginning of time 
as recordedin the diagram, then its vertical line appears dashed until the pointof 
creation. 

Objects  have  rounded  corners  
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Rela<onships  
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Scrabble  
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Scrabble  word  score  

!  Sum  of  the  leIer  values  
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Scrabble  word  score,  con<nued  

public static int wordScore(String word) {
  int score = 0;
  for (int i = 0 ; i < word.length() ; i++) {
    char letter = word.charAt(i);
    score += letterScore(letter);
  }
  return score;
}
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Control-­‐flow  based  
public static int letterScore(char c) {

char upperC = Character.toUpperCase(c);
switch (upperC) {
case 'A':

case 'E':
case 'I':
case 'L':

case 'N':
case 'O':
case 'R':
case 'S':

case 'T':
case 'U':

return 1;

case 'D':
case 'G':

return 2;
case 'B':

case 'C':
case 'M':
case 'P':

return 3;

case 'F':
case 'H':
case 'V':
case 'W':

case 'Y':
return 4;

case 'K':

return 5;
case 'J':
case 'X':

return 8;

case 'Q':
case 'Z':

return 10;

default:
                 // handle error

}
// should never reach here

return 0;
}
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Table-­‐based  Solu<on  
private static final int [] scoresByChar = 
  {/* A */ 1, /* B */ 3,  /* C */ 3, /* D */ 2, /* E */ 1, 
   /* F */ 4, /* G */ 2,  /* H */ 4, /* I */ 1, /* J */ 8, 

   /* K */ 5, /* L */ 1,  /* M */ 3, /* N */ 1, /* O */ 1, 
   /* P */ 3, /* Q */ 10, /* R */ 1, /* S */ 1, /* T */ 1, 
   /* U */ 1, /* V */ 4,  /* W */ 4, /* X */ 8, /* Y */ 4, 
   /* Z */ 10};

public static int letterScore2(char c) {

  char cAsUppercase = Character.toUpperCase(c);
  int index = cAsUppercase - 'A';
  if (index < 0 || index >= 26) {
    // handle error
  }
  return scoresByChar[index];

}


