Design Problems, Part2 Name: CM:

Supercomputer: The astronomy department maintains a supercomputer that everyone wants to use.
Astronomers submit tasks to the supercomputer that consist of a series of datasets that must be processed
independently. Each task includes a name, priority, and an email address where the results should be sent.
Each dataset just has data. Given a dataset, it is possible to compute an estimate of how long it will take to
run. The department agrees that the supercomputer should process datasets in priority order, and when
priorities are equal, the supercomputer should select the dataset with the smallest estimated runtime.
However, it must be possible to change a task's priority after it has been submitted.

Solution A
DataSet
SupercomputerMain WorkQueue taskName
#* | taskPriority
handleProcessMextDataseti) updatePriorityiname, priority) taskEmail
handleSubmitTaskiname, priority, email, datasets) submitTaskiname, priority, email, datasets) data
handleUpdatePriorityiname, priority) findMextDataseti) computeEstimatel)
processDataseti)
Solution B

SupercomputerMain

handleProcessMextDataset()
handleSubmitTaskiname, priority, email, datasets)
handleUpdatePriorityiname, priarity)
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WorkQueue

: : ] DataSet Task
updatePrioribylnarme, priority *
submitTaskiname, priority, email, datasets) data > E?i::nr?ty
findMextDataset() qetTaskl) e
computeEstimateForDataset(dataset)
processDatasetidataset)

Explain the problems with each one (and give the number of the OO Principles violated)

Problems With A

Problems With B

Write your UML solution that fixes all the problems on the back of page 2.
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Spaceship: In a single player spaceship racing game, the mechanics surrounding ships are particularly
important. Each ship has its own current position, rotation, and velocity. Rotation and velocity can be
increased or decreased by the controller - this are how the ship is steered. When ships are computer
controlled there are 4 different flying strategies that control how the ship moves in the game. When ships are
player-controlled they get input from a gamepad which sets rotation and velocity. There are two commands to
consider: updatePlayerinput which is called when a player presses the gamepad and moveAllShips which
updates the position of all ships in the game based on their current settings.

Solution A
ShipMain
playerinput
enemyFlyingStratgies:int[] Ship
handleUpdatePlayerinputiinputD ata) & iti
handleMoveAllShips() * f-’;f;'ti'gﬂ
updateShipBasedOnStrategyliship) velocity

updateShipBasedOnStrategyw2(ship)
updateShipBasedOnStrategy3(ship) setRotationAndvelocity(r, vl
updateShipBasedOnStrategywd(ship)
updatePlayerShipBasedOninput()
updateShipPosBasedOnSettingsiship)

Solution B

Ship

flyingStrateay
isPlayership

- - position
shipMain rotation
welocity

L

E::g::Hzi:ﬁgﬁ?:&?putiinputData] updatePosBasedOnSettings()

updateShipBasedOnStrategyl()
updateShipBasedOnStrategyz()
updateShipBasedOnStrategy3i)
updateShipBasedOnStrategyd()
updateShipBasedOnPlayerinputiinputData)l

Explain the problems with each one (and give the number of the OO Principles violated)

Problems With A

Problems With B

Write your UML solution that fixes all the problems on the back of page 1.
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