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Maintain documentation of procedures, models, and programming work
2) YT A
Requirements: Familiar with R or Matlab (or NumPy/SciPy)
Degree in any of the following: engineering, math/statistics, econometrics, operations research, or ph
Preferred: Knowledge of probability theory, stochastic processes, or time series analysis
Duties:  Perform statistical analysis/modeling on large data sets; prepare research reports
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OOP Project Examples

Tgtrjs Brick TetrisField /
'.‘_.‘ -,_’.. PlayingField
event-
handler _ B
hasLanded
P | getTile/putTile
moveDown
> redisplay
removeFilled e —-
key ]
rotatelLeft
—
timeout
EEEm llll.l’ L

hasLanded

1"[‘""""'1’ Yy ¥ ¥YYV¥
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* OOP Project Examples

= Railway ticket

reservation
system

Ticket

+TicketNo

+5tartinglL ocation
+DestinationLocation
+PassengerNo

+PaymentAmount()

+CancelT icket()

Payment

+Amount

1.
]
0.1
1

Passenger

+Name
+Age
+Address

-1 “t— 1—

+SearchTrains()
+ViewSchedule()
+ReserveSeat()
+PurchaseTicket()

+CancelT icket()
+MakePayment()

T
0.1
I
1.*
|

Train

+Model
+Trainid

Ticket Clerk

+Name
+Location

- 1_.i— 4

+ReserveSeat()
+ReserveTicket()

+CancelTicket()
+ReseivePayment()

I
0.1
1

P
|

Railway Database

+1D

+Response
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i OOP Project Examples
= ATM

| | Card Account
| I - +card +account
Keypad CashDispenser - number :int - number : int
- pin:int 0.1 1| - balance : int
| + validatePin(int) : boolean + makeDeposit(int) : boolean
DepositSlot Sereen + makeWithdrawal(int) : boolean
| |
ATM
I ‘I ‘.I : ol ol a.l + deposit(Card, int, int) : boolean — 25
Execiites Be= + withdraw(Card, int, int) : boolean
ATM ol Deposit + startTransaction() : void oo
: ' ol + endTransaction() : void - number - int
- - amount : int
Authenticates user against - timeStamp : long
;L Z;
BankDatabase ol Pcce el an 0..1\|/ +currentTransaction 0..* +completedTransactions | |
sccount balance througn Transaction Deposit Withdrawal
Contains
-' o - number :int
Account
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i OOP Project Examples

m an R

PG game

RpgRoot

+updatefdmin(id:int)
+displayadmin(errorMsg: string=null)
+displayInstallForm(ErrorMsg:string=null)
+install()

+displayInstallSuccess()

+createGame ()
+displayGameList (errorMsg: string=null)
+displayCreateGame (errorMsg:string=null)

M

1 Ty
1 R . e
CharacterAttributeBrick " Game > -
+gameId: int +name: string
+rootBrickId: int +%§EERDUEQ REG¥bnard_game F
+isLeave: bool +libraryld: 1n 1=
+name: string = null +postCenterId: int _
+label: string = null +charactersSheetBrickId: int 1
+length: int t+characterSheetTemplate: blob
+isActive: bool = true +displayPlayerList(errorMsg:string=null)
+defaultvalue: string +crea¥e£%ayerigrm{)(errorMsg:string=null) W
+createPlayer -
1
,,J\l n T Library| -
<<l Isers:=
PlayerAttribute I~ <elser>> Master V1
- Player ; PostCenter
+gameld: int +gameld: int
+playerId: int +notesId: int .
+stereotypeBrickId: int +gameld: int M
tvalue: string +inventoryId: int > ;. |Spell Book
- +spellBookTd: int - -
+gameld: int A
1 1
Inventory [« -
1 Td r:: o - Message
+gameld: in .
+postCenterId: int
> \fl Spell +fromId: int
Notes +spellBookId: int +t°id’ }[”t .
. +name: strin +subject: siring
Inventoryltem by Bl et +|.':Iest:r‘in’[it.'nnl-J string +body: text

+inventoryId: int
+name: string
+description: string
+guantity: int

| 2

<<lsere
RpgAdmin

+PFpgRootId: int

Libraryltem

+LibraryId: int
+name: string
+doc: blob
+type: string
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i OOP Project Examples

s Chess

Square
Board -row . int <<enumeration> >
-squares : Square(](] - 1 B4 -column : int PieceType
-pieceSets : PieceSet|] _ < <Constant>> -Pawn
-pieceSetOnTop : PieceColor Piece ) < <Constant>> -King
+ereatel) * 1 7 PieceSet —piECE‘CDlDr : PieceColor I‘:IIEEET",'I‘JE < <Constant>> —q,LIEEr'I
- oy - . 1 n.l6 [-placeAt: Square 1 |<<Constant>> -Rook
-pieces ; List<Pieces _ N — !
—color : PieceColor -moved : boolean ™~ —<<Constant>> -Bishop
+validMoves(} - Square(] <<Constant>> -Knight
+attackSquares() : Square ]
<<enumeration > +captureFree Moves() : Square |]
Game PieceColor +toBeCaptured() : boolean
-playedMoves : List<Move> < <Constant>> -Black AAAAAA Queen
-turn : PieceColor <<Constant=> -White T T
-players : Player(] L Lo
-result : Result [T T T
-checkStatus : CheckStatus Move : : : : Lo King
+addMovel > 1 n -startSquare : Sguare T
+createl) -endSquare : Square [
. - I
+isEnded() BB [ Knight
+isChecked{) -capturedPiece : Piece o
+operation() +Movel) : : :
+isCheckmated() [ _
i T, Bishop
|II < <enumeration s > o
Result .
Player < <Constant=> -BlackWin [
-pieceColor : PieceColor < <Constant=> -WhiteWin : e e Rook
-engine : PlayerEngine <=Constant>> -Draw i
i
i
ComputerPlayer < <R NUmerations = L o e e e e m = Pawn
- +makeMovel Check5tatus -promoted : boolean
< <Interface: > <<Constant>:> -BlackinCheck : -promoteTo : Piece
PlayerEngine ] - R <<Constant=>> -Whitel nCheck <<enumeraticn> > -moveDirection : MoveDirection
+makeMovel PE < <Constant>> -BlackCheckmated MoveDirection
LR <<Constant>> -WhiteCheckmated <<Constant=x> -Up
< <Constant>> -Mone <=<Constant>> -Down 01 41
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s 3¢ % it (Abstraction):
LRI AR Nwa, BN AR R

= & OOP ¢ 2 /i wm (interface)

tHLgE R 1 001 B 1 e R
NG 7oL P N L A e R E

m Jb % it §F Ik R g P “Open-Closed
Prmuple” (Bertrand Meyer, 1985) =k 4

Software entities (classes, modules, functions,
OCP{ etc.) should be open for extension but closed
for modification
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n 3% (Encapsulation)
FEWF T4 o 7 5 enit Frfd, " Mt chs &
= %-iC (Inheritance)
£ R (A 4G )
4| (Polymorphism)
AR A e ERMAN, 8% 2 FF WP 3 s
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Object Oriented Programming in C++,
i %:%i 4 R. Johnsonbaugh & M. Kalin, 2" Ed.
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starting from C, Simula, ALGOL 68, Ada, CLU, ML

1979

. C with Classes by Bjarne Stroustrup

—————_——--~~
- ~—y
-

‘5

—-—
Il

2014

: C++TR1 — ISO/IEC TR 19768:2007
: C++11 — ISO/IEC 14882:2011 (formerly C++0x)

C++14, minor revision

Scheduled: C++17, major revision
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= Compiler: VC 2010

s R RE:
= IDE: Visual Studio 2010
= Command Line: VC 2010
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