Variables and Java vs C++



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) Eliminating temporary variable
B) Eliminating intermediate results
C) Eliminating control flow variable
D) Shrinking scope of variable

E) Prefer write once variable




What can be improved? (variables)

public static void main(String[] args) {

String currRoomName = ;

Boolean continuePlaying = true;
// deals with args ...

Layout mapLayout = UserInterface.lLoadMap (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")) { |A) Eliminatingtemporary variable
continuePlaying = false; B) Eliminating intermediate results

} C) Eliminating control flow variable
} D) Shrinking scope of variable
} E) Prefer write once variable




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 BadFloorPlanJdsonException("Rooms not connected.");

} A) Eliminating temporary variable
B) Eliminating intermediate results
C) Eliminating control flow variable
D) Shrinking scope of variable

E) Prefer write once variable




A) Eliminating temporary variable

What can be im p roved ? B) Eliminating intermediate results
C) Eliminating control flow variable

D) Shrinking scope of variable

E) Prefer write once variable

String description;

String currentRoom = layout.getStartingRoom();
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 = O;
j < layout.getRooms () [currentRoomIndex].getDirections().length;
j++) {
directionName.add(layout.getRooms () [currentRoomIndex]

.getDirections()[j] .getDirectionName () .toLowerCase());

String direction = getDirectionsOption(directionName)
// More loop body



T
Which is better?

A |String originalDirectionName = input.substring(3);

return "I can't go + originalDirectionName + "\n";

+ input.substring(3) + "\n";

B | return "I can't go




T
Which is better?

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

B String output = gameController.handlelInput(scanner.nextLine());




Java and C++

m Similarin:

= Syntax: Java was designed to use syntax similar to C++
to ease adoption

= Structurally: Both are object-oriented languages

m Different in goals:
= Java designed for: safety and portability
" C++ designed for: Control and performance



Java vs C++ Memory

Java C++
m Automatic m Automatic
= Allocated on stack = Allocated on stack
= Lifetime from function = Lifetime from function
m Garbage Collected m Heap
= All arrays " Allocated on the heap
= All Classes = Lifetime managed by
= Allocated on the heap various methods

" |ifetime as long as
referenced



Java vs C++ Functions

m Java
= All functions belong to a class (methods)
= All arguments call by value

® static used to allow methods to be called without an
object.

m C++
" Functions just exist

= Classes can have functions just like in Java called
methods they then get a implicit this argument
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Java Array vs C++ Array

Java C++
m Allocated on heap m Allocated either on heap or
m Checks bounds stack

m Think of as an object = No bounds check on

m Size set when created accesses

= Knows length m Think of as a pointer

m Size set when allocated

1"



Java Array vs C++ Vector

Java Array C++ std::vector

m Allocated on heap m Allocated on heap
m Checks bounds m Can check bounds
m Think of as an object m Can extend

m Size set when created m Knows length

m Knows length
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]
Scrabble
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Scrabble word score

m Sum of the letter values

English-language editions of Scrabble contain 100 letter
tiles, in the following distribution:

e 2 blank tiles (scoring 0 points)

e 1 point: E x12, A x9, | x93, O x8, N x6, R X6, T x6, L x4, S
x4, U x4,

e 2 points: D x4, G x3.

e 3 points: B x2, C x2, M x2, P x2.

e 4 points: F x2, Hx2,V x2, W x2, Y x2,

e 5 points: K x1.
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Scrabble word score, continued

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 'F':
case 'E': case 'H':
case 'I': case 'V':
case 'L': case 'W':
case 'N': case 'Y':
case '0O': return 4;
case 'R': case 'K':
case 'S': return 5;
case 'T': case 'J':
case 'U': case 'X':

return 1; return 8;
case 'D': case 'Q':
case 'G': case 'Z':

return 2; return 10;
case 'B': default:
case 'C': // handle error
case 'M': }
case 'P': // should never reach here

return 3; return O;

}
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Table-based Solution

private static final int [] scoresByChar =

{/An=*/1, /*B */ 3, [/*~C*/ 3, /*D*/ 2, [*E */ 1,
/*F */ 4, /* G */ 2, /[/*H*/ 4,6 /* I */ 1, /* T */ 8,
/* K */ 5, /*L */ 1, /*M=*/ 3, /[*N~*/1, /0 */ 1,
/*p *x/ 3, /*0Q */ 10, /* R */ 1, /* S */ 1, /* T */ 1,
/*u x/ 1, /*VvVv */ 4, [/*W *x/ &4, /* X *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];
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