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Objectives for this Component
This class plays a central role in implementing sprites that move in Bricklesor any other arcade game. It is more generally useful in representing anything that moves in a plane repre sented as a grid of coordinates having integer values.















Guided Inspection Requirements
As this is a critical component, 100% of its code shall be inspected.

A risk analysis has shown that all operations in the interface are likely used by other compo nents of the system and consequently all must be tested.















Building and Retaining Test Suites
The test suites shall be prepared in accordance with project standards. Thus, a VelocityTester class shall implement the test driver, including operations to execute functional, structural, and interaction test cases.

Reporting of results shall conform to project standards.















Specification-based Test Cases
Test cases for each operation shall be based on equivalence class of speed (zero, slow, moderate, and fast) and direction (east, northeast, north, northwest, west, southwest, south, and southeast). Pair-wise combinations shall be used.















Implementation-based Test Cases
Execute test cases that are needed to cover any code not executed by test cases in the specifi cation-based suite.















Interaction Test Cases
The four attributes in Velocity are primitive types. 















State-based Test Cases
Execute test cases that cover every transition in the state representation. See teh discussion below.














Velocity
0 <= self.direction and self.direction < 360 and self.speed >= 0 and (speedX*speedX + speedY*speedY <= speed*speed) and (speedX+1)*(speedX+1) + (speedY+1)*(speedY+1) >= speed*speed) 

Velocity(speed : Speed, direction : Direction);
pre:
true

post:
self.speed = speed and self.direction = direction

speed() : Speed
pre:
true

post:
result = self.speed

speedX() : Speed
pre:
true

post:
result = Speed( cos(2 * PI * self.direction / 360.0) * self.speed)

speedY( ) : Speed
pre:
true

post:
result = Speed( sin(2 * PI * self.direction / 360.0) * self.speed)

getDirection() : Direction
pre:
true

post:
result = self.direction

setSpeed(speed : Speed);
pre:
speed >= 0

post:
self.speed = speed

setDirection(direction : Direction);
pre:
0 <= direction and direction < 360

post:
self.direction = direction

reverse();
pre:
true

post:
self.speed = self@pre.speed and self.direction = (self@pre.direction + 180) mod 360

reverseY();
pre:
true

post:
self.speed = self@pre.speed and self.direction = 

reverseX();
pre:
true

post:
self.speed = self@pre.speed and self.direction = if self@pre.direction < 180 then (180 - self@pre.direction) else ((540 - self@pre.direction) mod 360)

isHeadingUp() : Boolean
pre:
true

post:
result = (0 < self.direction and self.direction < 180)

isHeadingDown() : Boolean
pre:
true

post:
result = (180 < self.direction and self.direction < 360)

isHeadingLeft() : Boolean
pre:
true

post:
result = (90 < self.direction and self.direction < 270)

isHeadingRight() : Boolean
pre:
true

post:
result = (self.direction < 90 or self.direction > 270)
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The state diagram has two concurrent machines so a complete description of the test at any given time is an ordered pair where the state of the top machine is first and that of the bottom is second; gives 81 tests. That is too many for this little class. Proba​bly if we can get from Heading Left to Heading Right, we can do so no matter whether the piece is Heading Up or Heading Down. We could do this in 9 tests

(NHUD, NHLR) => (NHUD, NHLR)

(NHUD, NHLR) => (HU, HL)

(NHUD, NHLR) => (HD, HR)


(HD, HR) => (HU, HR)

(HU, HL) => (HU, HL)


(HD, HL) => (HU, HR)

(HU, HR) => (HD, HL)


(HD, HR) => (NHUD, NHLR)

(HU, HL) => (NHUD, NHLR)



This is not an exhaustive test; however, it is an intelligent sample. It ignores possible interactions between the two supposedly concurrent state machines. If there is time do the 81 tests.
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